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Improving biosecurity in intensive livestock production has become an increasingly

challenging task. Often, animal hygiene measures are implemented at lower levels than

recommended. Therefore, veterinarians and farm advisors look for new approaches to

improve their advisory process with farmers. In the current study it has been hypothesized

that German pig farmers’ big-five measured personality traits might correlate with farms’

biosecurity level expressed by a “continuous animal hygiene index” and a “technical

animal hygiene index.” Hence, comprehensive data on the implementation of more than

100 hygiene measures were collected at farm level from a specific pilot sample of 42 pig

farmers from a livestock intensive region in north-western Germany. In addition, big-five

personality traits (BFI-S) were measured by self- and other-rating. Inter-rater reliabilities

for personality traits indicated expected positive correlations apart from agreeableness

(rS =−0.101). Regarding the self-rating, neuroticismwas valued lowest (x̄= 3.88± 1.18)

and conscientiousness highest (x̄ = 5.68 ± 0.70). The animal hygiene indexes revealed

medium biosecurity levels on the participating farms. Piglet breeders had a significantly

higher value for the “continuous animal hygiene index” (x̄ = 63.00 ± 9.91%). Personality

traits conscientiousness and openness showed correlations with the continuous and

the technical animal hygiene index. Depending on the production systems as well as

the rating perspectives, correlations varied. For one of the personality traits playing a

direct role in social interaction—extraversion—the advisory process might function as a

mediating factor. The current results show that clustering of single hygiene measures

into indexes in the evaluation of pig farms’ biosecurity level might have advantages.

The preliminary results from this study should be validated in larger, more representative

samples. Furthermore, structured and systematic consideration of personality traits of

farmers adds an additional aspect to include individuality of farmers more systematically

in complex advisory processes. Interaction of personality traits with characteristics of the

advisory process should be further researched and should be included in a much broader

socio-political understanding of what is involved in changing practices.
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INTRODUCTION

Animal hygiene has become a “mainstream prerequisite for
an ethically accepted and sustainable production of food from
animals” (1). Nevertheless, measures to enhance animal hygiene
are often implemented at levels lower than recommended. Not
least of all, animal performance could increase, if animal health
and hygiene were enhanced (2). Therefore, there has been
a recent increase in research aimed at a valid evaluation of
current biosecurity levels and practicing biosecurity measures on
livestock farms [e.g., (3–6)]. But even when biosecurity levels
were regularly highlighted as strongly in need of improvement,
reasons for low implementation were often unclear.

Zoonotic diseases, which can affect food animal populations
as well as human health, still play a major role (7). Especially
intensive pig livestock regions, such as the north-western part
of Germany, are susceptible to epidemic outbreaks. Concerning
the African swine fever, for example, there is a high risk of
dissemination from Eastern Europe through food leftovers, feral
pigs as well as pig livestock imported to Germany. Dissemination
depends on biosecurity levels of pig farms (8), among others.
Whereas, the African swine fever does not harm humans, pig-
transmitted Methicillin-resistant Staphylococcus aureus (MRSA)
colonization of German farm workers has been proven in several
studies [e.g., (9, 10)]. So, the level of endemic infection of
pig herds is relevant concerning hospital-transmitted MRSA
infections (11). Further examples given are Salmonella infections,
whose harm is not limited to pig health. Nowadays, people still
become ill by food-borne salmonellosis infections (12–14). They
also cause the most deaths regarding foods of animal origin
in Germany (15). Therefore, the implementation of biosecurity
measures on livestock farms as a preventive approach has become
an increasingly important task.

Here the question arises of how implementation of measures
can be enhanced at the farm level. Implementation deficits have
been identified in several studies [e.g., (5, 16, 17)]. Research
clearly showed that pure knowledge about useful on-farm
measures with concern to livestock husbandry is lost before
their implementation (18, 19). It was also shown that biosecurity
measures were considered derogatorily by many farmers (20).
Distinctly, perceptions and attitudes toward the implementation
of single hygienic measures at any rate, recommended by science
and mediated by veterinarians or farm advisors, have been a
worldwide problem for years, as discussed by Racicot et al. (4).
Hence, veterinarians and farm advisors look for new approaches
to overcome the lack of implementation of measures. Moreover,
these persons are the most important ones, who can highly
impact on farmers’ decision making and attitudinal behavior (16,
21–26). Therefore, communication and understanding between
all agents is necessary (16).

Veterinarians and farm advisors need science’s support to
get access to valid and feasible tools, being applicable during
farm visits. Indeed, veterinary epidemiology in combination
with social sciences maintains a multidisciplinary approach. It is
difficult to let results intertwine (24). Obstacles were attributed
to researchers’ specializations. Relevant interdisciplinary
cooperation between veterinary and social sciences is often

still missing. Following this scientific background, the most
important and difficult tasks are still prospectively, (1) to be
able to define the origin of farmers’ general understanding
and decision making behavior with regards to farm operating
strategies and (2) to meet the challenge of deriving action
strategies for veterinarian personnel and farm advisors.

In recent years there have been different approaches to
analyze, especially psychological, motivational as well as social
factors explaining and predicting farmers’ behavior in relation
to veterinary epidemiology as well as infectious diseases among
farm animals (19, 21, 23, 27). Additionally, increasing research
is available in which farmers’ personality traits were assessed
in relation to non-epidemic as well as health topics. Reliable
predictors of their behavior could be identified (28–30). Thereby,
the five-factor personality model or rather the big-five model,
as a method originated in the “psycho-lexical-tradition” (31, 32)
in combination with the “differentiated and clinical tradition of
the personality research” (33, 34) was implemented successfully
several times on different farmers [e.g., (35)]. Regarding
farms’ disease control as well as farms’ biosecurity compliance,
researchers found that several personality traits are highly
correlated for the assessed dependent variables and measures
(4, 36, 37). Because of these recently obtained and demonstrably
useful signs on the applicability of the big-five personality model
on cattle as well as poultry farmers, this model was chosen in the
current study with intensive pig farms. Here, it has been generally
hypothesized that farmers’ big-five measured personality traits
might have significant impact on pig farms’ biosecurity levels.
Hypothetically, information on farmers’ personalities could
support veterinarians and farm advisors to develop more tailored
advisory processes and strategies.

Therefore, the first aim of the current study was to test
the big-five model “BFI-S” (38) for reliability by self- and
other-rating, which has not been done in animal health-related
studies before. The sample comprised 42 German intensive pig
livestock farmers. They were part of a more comprehensive
three-year research project. The second aim was appraising the
implementation level of biosecurity measures. For this purpose,
a survey of farmers participating in the project was conducted
by two researchers during a farm visit. The third aim of the
present study was to analyze the impact of big-five measured
personality traits on the farms’ biosecurity levels. Therefore, it
was hypothesized that different measures occurring on farms
were influenced, to various extents, by different personality
traits (Figure 1).

DATA AND METHODS

Project Design
Farmers participating in the current study joined the three-year
project “Preventive hygienic consulting” which ran from 2014 to
2017. The project was for improving animal hygiene in intensive,
conventional pig production in a livestock-intensive region in
the state of North Rhine-Westphalia in north-western Germany.
The project included workshops on biosecurity measures,
possibility for on-farm research trials, farm individual biosecurity
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FIGURE 1 | Big-five model with the five personality traits aligning the “continuous animal hygiene index” and the “technical animal hygiene index” with their

frequencies of implementation of measures.

consulting and the possibility to engage a professional pest-
control operator at subsidized fees. Farmers were suggested by
regional advisors from different organizations and veterinarians
to participate in two project information workshops in October
2013. Due to the pilot character of the present study, it was seen as
essential to work within established on-farm research structures
and build on trust relationships with these farmers. All farmers
were pig producers at different levels in the production chain.
Famers in our sample were from three production systems of
“breeding sow keepers” (N = 8), “piglet breeders” (N = 10), and
“fattening pig keepers” (N = 24). The three different production
systems chosen were classified according to common conditions
as follows:

1. BSK: Breeding sow keepers (sows and piglets till 8 kg
body weight)

2. PB: Piglet breeders (piglets from 8 to 25 kg body weight)
3. FPK: Fattening pig keepers (pigs from 25 kg body weight to

slaughter weight)

As shown in Table 1, some farms were comprised of two or all
three production systems with every possible combination. Thus,
for the current analyses, farms were classified according to the
production system self-selected by farmers. Data were based on
stables and partly accounted for overall farm hygiene. On average,
breeding sow keepers kept 438 ± 125 sows, piglet breeders 1,265
± 673 piglets and fattening pig keepers 2,262± 1,434 pigs.

Participation in the research project was voluntary. Project
data for this study was collected by the help of two questionnaires
within face-to-face interviews. The first was the “intensive farm
questionnaire,” which was implemented to build animal hygiene
indexes. Furthermore, overall project evaluation data as well
as big-five personality traits assessed by self- and other-rating
were collected by the “concluding farm questionnaire.” Data was

TABLE 1 | Number of kept animals disaggregated by production systems.

Sows Piglets Fattening pigs

x̄ ± x̃ x̄ ± x̃ x̄ ± x̃

Breeding sow keepers

(BSK)

438 ± 125 (8*) 1,253 ± 799 (6) 640 ± 792 (2)

Piglet breeders

(PK)

360 ± 310 (5) 1,265 ± 673 (10) 1,288 ± 165 (4)

Fattening pig keepers

(FPK)

84 (1) 643 ± 367 (3) 2,262 ± 1,434 (24)

*Number of farms in brackets.

collected in such a way that data from the two different surveys
could be linked for each farm.

Intensive Farm Questionnaire
A comprehensive questionnaire was developed and implemented
on farms from January to April 2014 in order to conduct
a detailed overall evaluation of the hygienic situations. The
survey was done face-to-face with the respective farmers by
two researchers during a farm visit. A specific questionnaire
was developed for each different production system containing
specific items referring to the production system in question, as
well as containing an equal main part, which was divided into six
farm compartments (Table 2). Biological performance indicators
were queried as well but not included in the current study. Most
of the items were polar questions with predefined reply classes.
Depending on the type of question, each reply class was named
or only the polar points were named. Additionally, some open
questions were asked and constitute additional items.
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Animal Hygiene Index
As measures are implemented on farms to varying degrees, the
items of the “intensive farm questionnaire” were firstly divided
by their frequency of measure implementation. Following this,
there were two kinds of frequencies. The first concerns whether
or not measures are continuously implemented or, if they are

TABLE 2 | Farm compartments comprised by the “intensive farm questionnaire”

for the production systems breeding sow keepers, piglet breeders, and fattening

pig keepers.

Farm compartment

1 Stable

2 Farm organization

3 Farm hygiene

4 Stable climate

5 Health prophylaxis

6 Biological performances

generally conducted or not. The latter were related to structural
conditions and considered as technical measures. Thus, a detailed
definition of the “continuous animal hygiene index” and the
technical hygiene index is presented in the following two sections.

Continuous Animal Hygiene Index (CAHI)
The “continuous animal hygiene index” includes operational
measures conducted at different frequencies, even if they
should be carried out regularly. Regularly means in relation
to the intended objective (once or more times a day, once
after emptying the stable, etcetera). These measures relate to
the farmers’ operational behavior and decisions. Examples of
measures considered in this index are listed in Table 3.

Technical Animal Hygiene Index (TAHI)
The “technical animal hygiene index” relates to measures
of structural implementation and in relation to technical
conditions. As such, these measures relate to farmers’ strategic
behavior and decision-making. Examples of measures considered
in this index are provided in Table 4.

TABLE 3 | Number of items according to the production systems and content examples of items related to the “continuous animal hygiene index” (CAHI).

Production system Number of

items

Content of items

Breeding sow keepers (BSK)

(N = 8)

80 Take on/off

farm-owned

protection clothes

Cleaning/disinfecting

protecting shoes

Cleaning

appliances/water/

feed pipelines

Conducting

deworming

Dissection of pigs

with unknown cause

of deathPiglet breeders (PB)

(N = 10)

67

Fattening pig keepers (FPK)

(N = 24)

72

Answer options

Always/

mostly/

sometimes/

never

Always/

mostly/

sometimes/

never

After every trial/

yearly/

sometimes/

never

Yes/

partly/

no

Always/

partly/

rarely/

never

TABLE 4 | Number of items according to the production systems and content examples of items related to the “technical animal hygiene index” (TAHI).

Production system Number of

items

Content of items

Breeding sow keepers (BSK)

(N = 8)

38 General structural

state of the stable

Conducting the “all in - all

out” and “black—white’

system

Providing a changing

room with shower

and visitor protocol

Storage of feed and

litter saved from sun

and animals

Conduction of water

samples analyses and

water disinfectionPiglet breeders (PB)

(N = 10)

34

Fattening pig keepers (FPK)

(N = 24)

38

Answer options

Very good/

good/

in need of

renovation/

very in need of

renovation

Yes/

no

Yes/

no

Yes/

partly/

no

Yearly/

if required/

never
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FIGURE 2 | Score awarding for the animal hygiene indexes (CAHI, TAHI) for

two to six reply classes.

Animal Hygiene Index Calculation
The animal hygiene indexes (CAHI and TAHI) were calculated
as two separate indexes for every single farm. Thereby, all items
were assigned either to be included in the CAHI or in the TAHI
calculation. Secondly, the points given for every question were
divided proportionally to the number of reply classes as shown
in Figure 2. High levels of implementation correspond to six
points and low levels to one point. The numbers of reply classes
reflect the implementation of measures (i.e., the frequency of
implementation of measures or if specific structural conditions
are present or not). If no hygiene measures were implemented,
this was evaluated by one point. Further open answers were
coded to reply classes, too. These reply classes were defined ex-
post to the survey during data analysis. Examples include the type
of washing equipment for shoes or the strategy to reduce flies.
Afterwards, all items were weighted based on their relevance with
regard to hygiene levels by factor multiplication. The factors run
from 1 (low factor loading) over 2 (medium factor loading) to 3
(high factor loading). The ranking was carried out by the three
researchers conducting this study, all having a pig production
advisory background. Altogether, the CAHI and the TAHI each
represent the sum of the achieved question points multiplied with
the determined factors for every single farm, always in relation
to the maximal reachable sum of points over all items, as the
following formula shows.

V C
T

(

j
)

= 1/z

q
∑

i=1

(xij∗yi)∗100% (1)

VC = Value of “continuous animal hygiene index” (CAHI)
VT = Value of “technical animal hygiene index” (TAHI)
i= Items
j= Farmer
q= Number of items
x= Scored number of reply classes
y= Factor-loading
z=Maximal reachable sum of points from all items.

Concluding Farm Questionnaire
The “concluding farm questionnaire” was designed for a final
project evaluation. Therefore, farmers were visited again during
December 2016 to February 2017. This questionnaire evaluated
the overall project at the end, i.e., if the project measures provided
resulted in increased hygienic conditions on farms; if the farmers’
hygienic awareness has changed. Both aims were not the focus
of the current study. Parts of the project evaluation results have
been published by Wildraut et al. (39) and Hecker et al. (40).
The big-five assessment was included in the “concluding farm
questionnaire” as explained in the following section.

Big-Five Personality (BFI-S) Assessment
For the personality trait assessment, the “BFI-S” from Schupp
and Gerlitz (38) was chosen. The farmers valued their approval
or disapproval for the items (for items’ content, see the second
column of Table 5; items were linguistically shortened) on
terminal seven-pointed Likert scales (“does not apply at all” to
“fully applies”). For the self-ratings, all items started with “I
am somebody, who....” For the other-rating, the items started
with “The farmer is somebody, who. . . .” For the other-rating,
the person was an affiliated person who knew the farmer well.
As the study was done in a context with family farms, the
farmers’ wives were mostly chosen by the farmers as the person
doing the other-rating. Reverse scaled items were rescaled before
data analysis was conducted, so that all items were expressed
positively: High scale values mean high approval (see column
“item-polarity” in Table 5). Results were always presented for the
self- and other-rating.

Statistical Analyses
Data entry was done with Microsoft Excel 2010 and statistical
analyses with IBM SPSS Statistics 25. All data were first analyzed
descriptively. Afterwards, data were tested for homogeneity
of variances and normal distribution using the Levene and
Kolmogorov-Smirnov procedures, respectively. Variance
homogeneity was given for all BFI-S personality traits except
neuroticism. Additionally, sample sizes for the farmers of the
three different production systems differed widely. Hence,
differences between personality traits and production systems
were analyzed by the Hochberg GT2 procedure (α = 0.05) after
using the univariate ANOVA.

Differences of the big-five traits (dependent variable) between
production system (independent variable) were analyzed
answering the question if personalities of farmers differ between
production systems.

Concerning the continuous (CAHI) and technical animal
hygiene indexes (TAHI), variances were homogenous and data
were distributed normally for the technical index (TAHI).
Regarding the different sample size of the production systems and
the robustness of the Hochberg GT2 procedure (α= 0.05) against
non-normal distributed data, this test was chosen for analyzing
the differences of the indexes (dependent variable) between
pig production systems (independent variable), answering the
question if implementation of hygiene measures differs between
production systems.
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TABLE 5 | Means, standard deviation, medians, inter-rater-, and inter-item correlations (rS,
*p ≤ 0.05, **p ≤ 0.01) of the big-five traits based on the BFI-S for intensive pig keepers (N = 42).

Trait Item Item-no.

(Item-polarity)

Means ± standard deviation (Median) Differences

of the means

Inter-item correlations Interrater-

correlation
Self Other Items Self Other

Extraversion communicative, talkative 1 (+) 5.38 ± 0.96 (6.0) 5.95 ± 1.08 (6.0) −0.57 ± 1.15 1↔2 0.443** 0.205 0.397**

reserved 2 (–) 3.36 ± 1.41 (4.0) 4.45 ± 1.85 (4.0) −0.10 ± 2.02 2↔3 0.411** 0.452** 0.268

outgoing, sociably 3 (+) 5.17 ± 1.17 (5.0) 5.95 ± 1.13 (6.0) −0.79 ± 1.14 1↔3 0.452** 0.442** 0.530**

Mean 4.97 ± 0.93 (5,0) 5.45 ± 1.01 (5.3) −0.48 ± 0.92 0.515**

Conscientiousness working thoroughly 1 (+) 5.57 ± 0.86 (6.0) 6.24 ± 0.93 (6.0) −0.67 ± 0.93 1↔2 0.520** 0.675** 0.393**

effective and efficient 2 (+) 5.81 ± 0.80 (6.0) 6.14 ± 1.20 (6.5) −0.33 ± 1.20 2↔3 0.073 0.260 0.351*

rather lazy 3 (–) 5.67 ± 1.39 (6.0) 6.43 ± 1.42 (7.0) −0.76 ± 1.59 1↔3 0.225 0.374* 0.139

Mean 5.68 ± 0.70 (5,7) 6.27 ± 0.93 (6.5) −0.59 ± 0.95 0.212

Neuroticism getting nervous easily 1 (+) 3.69 ± 1.62 (4.0) 3.52 ± 1.80 (3.0) 0.17 ± 1.67 1↔2 0.325* 0.644** 0.518**

relaxed, doing well with stress 2 (–) 3.55 ± 1.44 (3.5) 3.29 ± 1.73 (3.0) 0.26 ± 2.10 2↔3 0.112 0.019 0.179

worrying often 3 (+) 4.40 ± 1.77 (4.5) 4.43 ± 1.71 (4.5) −0.02 ± 1.92 1↔3 0.477** 0.194 0.326*

Mean 3.88 ± 1.18 (3,8) 3.75 ± 1.27 (3.7) 0.14 ± 1.21 0.440**

Openness appreciating artistic experiences 1 (+) 3.40 ± 1.56 (4.0) 3.88 ± 1.66 (4.0) −0.48 ± 1.74 1↔2 −0.160 0.246 0.420**

vivid phantasy, having imagination 2 (+) 4.57 ± 1.42 (5.0) 4.38 ± 1.55 (4.0) 0.19 ± 1.86 2↔3 0.153 0.602** 0.170

ingenious, introducing new ideas 3 (+) 5.02 ± 1.32 (5.0) 5.60 ± 1.08 (6.0) −0.57 ± 1.58 1↔3 −0.032 0.331* −0.066

Mean 4,33 ± 0,76 (4,3) 4.62 ± 1.10 (4.7) −0.29 ± 1.17 0.216

Agreeableness considering and friendly 1 (+) 5.71 ± 0.86 (6.0) 5.86 ± 1.07 (6.0) −0.14 ± 1.56 1↔2 0.362* 0.551** −0.275

sometimes rude to others 2 (–) 5.17 ± 1.40 (5.0) 5.55 ± 1.58 (6.0) −0.38 ± 2.06 2↔3 0.180 0.317* 0.113

forgiving 3 (+) 5.57 ± 1.09 (6.0) 5.74 ± 1.38 (6.0) −0.17 ± 1.78 1↔3 0.124 0.280 0.178

Mean 5,48 ± 0,76 (5,7) 5.71 ± 1.02 (5.8) −0.23 ± 1.39 −0.101
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FIGURE 3 | Box-and-whisker plot of personality trait values according to the pig production system: breeding sow keeper (N = 8), piglet breeders (N = 10) and

fattening pig keepers (N = 24).

Inter-rater and inter-item correlations of the big-five
personality traits were calculated. Inter-rater correlation refers to
the correlation between self- and other-rating. High correlations
indicate a high reliability of the measured item. Inter-item
correlations refer to correlations between the three single
items of each personality trait. High correlations indicate
high internal construct validity of the respective personality
traits. Since items were measured as ordinate variables, the
Spearman rank-correlation (rS) was used. Together, these
analyses were implemented to test for the consistency of the
big-five personality model in the context of this study. For
comparison of the continuous (CAHI) and “technical animal
hygiene index” (TAHI) as metric parameters, the Pearson
correlation was calculated (rP). Correlations of the big-five
personality traits by self- and other-rating with the “continuous
animal hygiene index” (CAHI) and the “technical animal hygiene
index” (TAHI) were analyzed by the Spearman rank-correlation
(rS). These analyses answer the key question of the study whether
personality traits are correlated with the implementation level
of hygiene measures. The reference unit for all analyses was the
farms (always N = 42).

RESULTS

Inter-rater and Inter-item Correlations
Regarding the self-ratings with an average value of 5.68 ± 0.11
for conscientiousness, this trait was valued highest, followed by
agreeableness (x̄ = 5.48 ± 0.12, Table 5) and extraversion (x̄ =

4.79 ± 0.14). Openness was valued with 4.33 ± 0.12 on average
and neuroticism lowest (x̄ = 3.88 ± 0.18). The highest mean
difference between self- and other-rating was 0.59 ± 0.95 data

points, which was related to conscientiousness. The other-rating
always resulted in higher valued items.

Regarding the self-rating, inter-item correlations were
significant concerning extraversion as well as particularly
concerning conscientiousness, neuroticism as well as
agreeableness. Regarding other-rating, correlation was
found between two pairs of items in relation to extraversion,
conscientiousness, openness, and agreeableness, whilst only
one pair of items was significant for neuroticism. Significant
inter-rater correlations were found for some of the personality
traits (Table 5).

Differences Between the Production
Systems for the BFI-S Traits
Differences between all five of the personality traits were not
significant in relation to the three production systems “breeding
sow keepers” (BSK), “piglet breeders” (PB), and “fattening
pig keepers” (FPK) (extraversion: F = 0.267, p = 0.767;
conscientiousness: F = 0.140, p = 0.870; neuroticism: F = 0.702,
p = 0.502; openness: F = 0.110, p = 0.896; agreeableness: F
= 1.355, p = 0.270). As a tendency, piglet breeders valued
themselves highest in all traits (Figure 3). In this production type,
conscientiousness as well as agreeableness was valued highest
with always a median of six. Lowest values were chosen for
openness (x̃ = 4) and neuroticism (x̃ = 4). Breeding sow keepers
valued themselves highest in regards to conscientiousness (x̃ =

6) and lowest regarding neuroticism (x̃ = 4) and openness (x̃ =

4), when comparing the different traits within this production
system. Further, the fattening pig breeders had the widest
standard deviation for neuroticism with additionally the lowest
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FIGURE 4 | Box-and-whisker plot of continuous and “technical animal

hygiene index” values (%) according to the pig production systems. Different

letters indicate significant differences (ANOVA and Hochberg GT2 procedure;

α = 0.05); p-values of pairwise comparisons are given below the

box-and-whisker plots.

median value (x̃ = 4). They rated themselves highest with
conscientiousness and agreeableness (always x̃= 6).

Differences Between the Production
Systems for the CAHI and TAHI
The value for the CAHI was significantly higher for piglet
breeders in comparison with breeding sow keepers and fattening
pig keepers (Figure 4). Breeding sow keepers and fattening pig
keepers did not differ significantly (p = 0.999) with regard to the
CAHI. Regarding the TAHI, no significant differences occurred
between the three systems (F = 1.837, p = 0.173). The Pearson
correlation between the indexes revealed a significant positive but
medium result concerning fattening pig keepers (rP = 0.639, p=
0.01). Further medium non-significant correlation occurred for
breeding sow keepers (rP = 0.607) and low negative correlation
for piglet breeders (rP = −0.188), which was not significant
either. Altogether, the indexes correlated significantly but with
moderate value (rP =0.451, p= 0.01).

Big-Five Personality Traits in Correlation
With the CAHI and TAHI
Few significant correlations were found between the hygiene
indexes and personality traits (Table 6). For example, significant
correlations occurred with the fattening pig breeders (FPB),
who achieved higher index values for both indexes, when
conscientiousness was valued higher regarding the self-rating
(CAHI: rS = 0.453, p = 0.05; TAHI: rS = 0.419, p = 0.05). With
regards to breeding sow keepers (BSK), openness is significantly
and highly positively correlated with the TAHI in respect to
the self-rating (rS = 0.764, p = 0.05). For the piglet breeders’
(PB) other-rating, there is a significant negative correlation for
extraversion with the TAHI (rS =−0.691, p= 0.05).

TABLE 6 | Spearman correlations (rS, p* ≤ 0.05) of the big-five personality traits

(BFI-S) by self- and other-rating with the “continuous animal hygiene index” and

the “technical animal hygiene index” according to the production systems.

Trait Continuous animal hygiene index

Self-rating Other-rating

BSK PB FPK BSK PB FPK

Extraversion −0.455 0.624 0.251 0.072 0.265 −0.132

Conscientiousness −0.265 0.519 0.453* 0.049 0.304 −0.010

Neuroticism 0.386 0.120 −0.094 0.570 −0.161 −0.248

Openness 0.497 0.530 0.140 0.220 0.332 −0.183

Agreeableness 0.170 0.000 −0.236 0.563 −0.086 0.202

Technical animal hygiene index

Extraversion −0.467 −0.333 0.097 −0.012 −0.691* −0.177

Conscientiousness −0.072 0.337 0.419* −0.195 0.076 0.126

Neuroticism 0.169 −0.031 −0.060 0.218 0.019 0.118

Openness 0.764* −0.439 0.389 0.293 −0.049 −0.188

Agreeableness 0.485 0.058 −0.022 0.240 0.295 −0.070

BSK, Breeding sow keepers (N = 8); PB, Piglet breeders (N = 10); FPK, Fattening pig

keepers (N = 24); All, All farmers (N = 42).

DISCUSSION

Inter-rater and Inter-item Correlations of
Big-Five Personality Items and Traits
Inter-rater reliabilities as well as inter-item reliabilities indicated
mostly expected signs of the correlation coefficients. Inter-item
correlations were predominantly in medium range with partially
significant results. In general, lower correlations occurred
within self-ratings. The results give first indications about the
appropriateness of single items for evaluating personality traits
when using the BFI-S among pig farmers. In addition, for single
items as well as personality traits wide standard deviations were
observed, especially for other-ratings. This is an indication that
farmers’ personality differences can be evaluated with the BFI-S
and there are no stereotypical valuations.

Certain problems can be detected to measure the trait
openness. For “appreciating artistic experiences” as well as
“ingenious, introducing new ideas” from the openness trait, low
negative correlations were found (rS = −0.160 and −0.032) in
the self-ratings. With the item “appreciating artistic experiences,”
Lang et al. (41) also identified inconsistent correlations in the
self-ratings while testing for item-reliability. Perhaps this trait
should be rephrased or even exchanged by another item in
future self-ratings. Openness should possibly be rather assessed
by other-ratings as inter-item correlations where considerably
higher for other-ratings. Additionally, with conscientiousness as
well as agreeableness, higher inter-item correlations regarding the
other-rating could be identified.

The low negative yet non-significant total inter-rater
correlations for agreeableness were caused by low inter-rater
correlations for single items. In particular, the item “considering
and friendly with others” did not correlate between self- and
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other-rating. Similar findings on agreeableness were found by
Conelly and Ones (42), who did a meta-analytical study on
observers’ accuracy. This study found that for traits which were
high in being evaluative—as agreeableness—personal closeness
does not lead to higher inter-rater reliability. With agreeableness,
inter-item correlations were higher for other-ratings than for
self-ratings. This gives an indication that agreeableness should
rather be measured by other-ratings in future studies.

Total inter-rater correlations appeared significant for
extraversion and neuroticism. However, Vazire (43) found that
neuroticism is assessedmore reliably by other-rating. Indeed, this
was not found in the present study. Here inter-item-reliability
was good for self- and other-rating, and inter-rater reliability was
good (rS = 0.440, p = 0.01). A review on work performance and
personality discovered that neuroticism’s prediction ability was
not at all satisfying (44). The authors concluded that broader
constructed items would make this trait more valid. With
“resiliency” vs. “internalizing negative emotionality” as opposed
to neuroticism, the “Questionnaire Big Six Scale” could meet
these requirements with greater validity.

Due to medium satisfaction with the reliability of the BFI-
S, the implementation of a more specialized personality trait
questionnaire, such as the “Questionnaire Big Six Scale,” could
lead to more reliable results. In that model, “honesty-humility”
is separated from agreeableness into an independent sixth
personality trait. Additionally, different subsets of the original
120-item survey (45) are available and already tested for item
validity (46, 47). For practical reasons, it might be difficult to use
longer survey tools.

Overall, the results of the present study give a first indication
that the BFI-S model could be a valid tool to measure pig farmers’
personality traits. Yet, as the focus of this study has been much
broader than testing the validity of the BFI-S model and as the
sample size has been limited, more specific studies are required
for validation of the BFI-S among pig farmers. Special focus
should be given on self- and other-ratings as the present study
gives indication that they differ in their reliability depending
on the type of personality trait to be evaluated. Openness and
agreeableness especially might be evaluated more consistently
by other-ratings. This would be a challenge for many empirical
studies as data on self-ratings can be collected much easier than
data on other-ratings.

The CAHI and the TAHI
The hygiene standard for pig livestock in Germany is at amedium
level as data from the current study show. This applies to themain
production systems breeding sow keepers, piglet breeders as well
as fattening pig keepers and in relation to continuous (CAHI) and
more structural (TAHI) biosecurity measures. With the highest
values for the CAHI being 74% (PB; 71% = FPK, 61% = BSK)
and for the TAHI being 71% (PB; 67% = FPK, 64% = BSK),
results allow the conclusion that an increase of the farms’ hygiene
level is not only possible but also strongly recommended. Our
results are in a similar range as results from Backhans et al. (5).
These authors estimated biosecurity levels for farrow-to-finish

herd farmers having reached 59–68 points on an average of a
possible 100 for hygiene measure implementation.

Piglet breeders had the highest animal hygiene indexes, which
could indicate increased awareness of hygienic practices and
biosecurity during the very sensitive rearing period where piglets
are prone to infectious diseases. The CAHI lead to measures,
such as cleaning and disinfection procedures, being implemented
more often. These measures lead to better pigs and piglet
health (2, 28).

The CAHI seemed to be more important for sow keepers
in comparison to fattening pig keepers. This suggests that
sow keepers were more aware of the negative consequences
when measures are not implemented than fattening pig keepers.
Fertilization, birth and rearing periods are sensitive periods,
which critically decide about the farms’ economic success, too.

Additionally, further analyses have to be done to evaluate
in which compartments the greatest deficits and potentials for
improvement occurred to specifically target these farm-designed
aspects. This should be done separately for every production
system. On the other hand, it was difficult to attempt a total
and detailed evaluation of the biosecurity level of the pig farms.
Hygiene comprises many fields with its measurement of hygiene
epidemics as well as hygiene within stable surfaces, water, air and
feed [production, storage and its usage; (3)]. Still, the applied
“intensive farm questionnaire” with at least 100 queried measures
has included many important categories regarding important
hygienic measures.

All items were evaluated by three agricultural researchers.
This procedure was used for weighting the importance of single
items. As such, it should be obvious that “Are further livestock
animals kept at this location?” and “Is there a separating area for
ill pigs within the stable?” have different weighting factors. The
factor 1 (low factor loading) was chosen for the first and factor
3 (high factor loading) for the latter example item. An example
for medium factor loading (i.e., factor 2) is “How long does the
stable remain empty after cleaning and/or disinfection until its
occupancy?” To conclude, clustering of single hygiene measures
into indexes offers advantages in the evaluation of pig livestock
farm situations.

Big Five Personality Traits and the CAHI
and the TAHI
Consideration of pig livestock farmers’ personality traits opens
new avenues of inquiry to include individuality of farmers more
systematically in consulting processes of improving biosecurity
in livestock production. The present results from the big-five
models gave only weak hints as being related to biosecurity levels
as measured by the two index values (CAHI, TAHI). In that
way, results showed that conscientiousness and openness had
significant impact concerning the CAHI as well as the TAHI.
However, this appeared only for fattening pig breeders in respect
to both indexes related to conscientiousness. Studies on work
performance generally showed significant positive influence of
conscientiousness from previous years [reviewed by (48)].
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Breeding sow keepers achieved significantly higher values
concerning the TAHI if openness was valued higher by self-rating
procedures. Consequently, more open sow-keeping farmers tend
to have more success in technical measures. This occurrence may
be due to a greater inclination toward new techniques and a
more digitalized workflow (e.g., from the current questionnaire:
“Is a sensor-controlled feed trough implemented?”). Research
showed for example that knowledge led farmers to use estrus
detection techniques more often with dairy cattle (17). It can be
concluded that more open farmers tend to have more interest
in increasing their knowledge in this field. The result suggests
that veterinarians and farm advisors have to develop strategies to
specifically target farmers with lower levels in conscientiousness
and openness.

Extraversion had a negative influence on the TAHI in respect
to the other-rating with piglet breeders. This personality trait
playing a direct role in social interaction in the advisory process
might function as a mediating factor (49, 50). This research gap
should be addressed in future studies. If these results could be
further confirmed, knowledge of improved consulting processes
should be transferred to veterinarians as well as farm advisors to
meet requirements for successful consulting processes.

Advisory agents should significantly increase their efforts for
understanding factors which lead farmer’ decisions and behavior.
First, it can be emphasized that understanding farmers’ decision
making and attitudinal behavior are worldwide obstacles to the
common urgency of enhancing the biosecurity levels of livestock
farms. Secondly, it can be considered that consideration of
farmers’ personality could improve biosecurity measures and
animal health.

LIMITATIONS OF THE STUDY

The present study aimed to analyze if the implementation of
hygiene measures correlates with personality traits of intensive
pig famers. The sample size of N = 42 can be considered limited
and is not representative in a statistical sense. Collection of high-
quality data about on-farm implementation of hygiene measures
as well as data about personality traits require a trust-relation
with farmers in the research process. Therefore, a certain tradeoff
can be assumed between sample size and data quality. The
results of the present study should not be generalized. Instead,
they should be considered as a starting point for broader, more
comprehensive studies about the link between implementation
of hygiene measures in pig farming and the decision-makers in
this process.

Moreover, a multidisciplinary approach should be employed
to acquire valid and applicable recommendations for
veterinarians and farm advisors, including psychologists,
social researchers as well as animal scientists. A broader

analytical perspective should also include a socio-political
understanding of what is involved in changing practices. Hence,

it becomes clear that the inclusion of big-five personality traits
constitute only a partial explanation of the implementation of
biosecurity measures, which has to be complemented by other
factors (51, 52).

CONCLUSION

For prevention of zoonotic disease spreading from German
pig livestock farms, increased animal hygiene is essential.
The underlying hypothesis for the present study was that
intensive pig farms’ biosecurity levels were influenced by farmers’
personalities. As a conclusion from the present data, personality
could be considered in advisory processes as one aspect
among many. The results should be validated in larger, more
representative samples with adapted survey tools. Moreover,
future research should be done with respect to amultidisciplinary
approach to include multifactorial-caused decision making and
attitudinal behavior of livestock farmers.

DATA AVAILABILITY STATEMENT

The datasets generated for this study are available on request to
the corresponding author.

ETHICS STATEMENT

Local/national legislation does not require written approval
of survey respondents. Verbal consent was acquired at the
beginning of each interview. Approval of an ethic committee is
not required for the study type.

AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct and intellectual
contribution to the work, and approved it for publication.

FUNDING

This work was funded by the North Rhine-Westphalian Animal
Disease Fund (grant number is not applicable).

ACKNOWLEDGMENTS

The authors would like to thank all involved project partners
and the participating farmers. We also gratefully acknowledge
Dr. Odile Hecker for her support in developing the concluding
farm questionnaire and data survey on that tool. We also thank
Kathrin Kessler for data collection.

REFERENCES

1. Blaha T. Animal Hygiene as Integral Part of Animal Husbandry or the

Growing Power of Hygeia. Vienna: XV ISAH Congress; Publisher: Tribun EU

s.r.o (2011).

2. Heinonen M, Gröhn YJ, Saloniemi H, Eskola E, Tuovinen VK. The

effect of health classification and housing and management of feeder

pigs on performance and meat inspection findings of all-in-all-out swine-

finishing herds. Prev Vet Med. (2001) 49:41–54. doi: 10.1016/S0167-5877(01)

00175-1

Frontiers in Veterinary Science | www.frontiersin.org 10 November 2019 | Volume 6 | Article 379

https://doi.org/10.1016/S0167-5877(01)00175-1
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
https://www.frontiersin.org/journals/veterinary-science#articles


Döring et al. Animal Hygiene and Personality

3. Delabbio J. How farm workers learn to use and practice biosecurity. JOE.

(2006) 44:6FEA1.

4. Racicot M, Venne D, Durivage A, Vaillancourt JP. Evaluation of the

relationship between personality traits, experience, education and biosecurity

compliance on poultry farms in Quebec, Canada. Prev Vet Med. (2012)

103:201–7. doi: 10.1016/j.prevetmed.2011.08.011

5. Backhans A, Sjölund M, Lindberg A, Emanuelson U. Biosecurity level and

health management practises in 60 Swedish farrow-to-finish herds. Acta Vet

Scand. (2015) 57:14. doi: 10.1186/s13028-015-0103-5

6. Delpont M, Blondel V, Robertet L, Duret H, Guerin J-L, Vaillancourt J-P, et al.

Biosecurity practices on foie gras duck farms, Southwest France. Prev VetMed.

(2018) 158:78–88. doi: 10.1016/j.prevetmed.2018.07.012

7. De Balogh K, Otto P, Mascitelli L, Zingeser J, Burgos-Cáceres S, Lubroth

J. A Glance Into the Future of the Veterinary Public Health Professionals in

an Increasingly Threatened World. Vienna: XV ISAH Congress; Tribun EU

s.r.o (2011).

8. Wieland B, Dhollander S, Salman M, Koenen F. Qualitative risk assessment

in a data-scarce environment: A model to assess the impact of control

measures on spread of African Swine Fever. Prev Vet Med. (2011) 99:4–14.

doi: 10.1016/j.prevetmed.2011.01.001

9. Dahms C, Hübner N-O, Cuny C, Kramer A. Occurrence of Methicillin-

resistant Staphylococcus aureus in farmworkers and the livestock environment

in Mecklenburg-Western Pomerania, Germany. Acta Vet Scand. (2014) 56:53.

doi: 10.1186/s13028-014-0053-3

10. Cuny C, Nathaus R, Layer F, Strommenger B, Altmann D, Witte W. Nasal

colonisation of humans with Methicillin-resistant Staphylococcus aureus

(MRSA) CC398 with andwithout exposure to pigs. PLoSONE. (2009) 4:e6800.

doi: 10.1371/journal.pone.0006800

11. Köck R, Harlizius J, Bressan N, Laerberg R, Wieler LH, Witte W,

et al. Prevalence and molecular characteristics of Methicillin-resistant

Staphylococcus aureus MRSA among pigs on German farms and import of

livestock-related MRSA into hospitals. Eur J Clin Microbiol Infect Dis. (2009)

28:1375–82. doi: 10.1007/s10096-009-0795-4

12. White GD, Zhao S, Sulder R, Ayers S, Friedman S, Chen S, et al. The isolation

of antibiotic-resistant salmonella from retail ground meats. N. Engl. J. Med.

(2001) 345:1147–54. doi: 10.1056/NEJMoa010315

13. Helke KL, McCrackin MA, Galloway AM, Poole AZ, Salgado CD, Marriott

BP. Effects of antimicrobial use in agricultural animals on drug-resistant

foodborne salmonellosis in humans: a systematic literature review. Crit Rev

Food Sci Nutr. (2017) 57:472–88. doi: 10.1080/10408398.2016.1230088

14. Pesciaroli M, Cucco L, De Luca S, Massacci FR, Maresca C, Medici

L, et al. Association between pigs with high caecal Salmonella loads

and carcass contamination. Int J Food Microbiol. (2017) 242:82–6.

doi: 10.1016/j.ijfoodmicro.2016.11.021

15. BfR An Krankheitsausbrüchen beteiligte Lebensmittel in Deutschland.

Informationen Nr. 030/2014 (2010-2014). Berlin.

16. Vaarst M, Paarup-Laursen B, Houe H, Fossing C, Andersen HJ. Farmers’

choice of medical treatment of mastitis in Danish dairy herds based

on qualitative research interviews. J Dairy Sci. (2002) 85:992–1001.

doi: 10.3168/jds.S0022-0302(02)74159-3

17. Garforth C, McKemey K, Rehman T, Tranter R, Cooke R, Park J, et al.

Farmers’ attitudes towards techniques for improving oestrus detection

in dairy herds in South Est England. Livestock Sci. (2006) 103:158–68.

doi: 10.1016/j.livsci.2006.02.006

18. Garforth C, Rehman T, McKemey K, Tranter R, Cooke R, Yates C, et al.

Improving the design of knowledge transfer strategies by understanding

farmer attitudes and behaviour. J Farm Manag. (2004) 12:17–32.

19. Kuiper D, Jansen J, Renes RJ, Leeuwis C, van der Zwaag H. Social factors

related to mastitis control practises: the role of dairy farmers’ knowledge,

attitude, values, behaviour and networks.Mastitis Dairy Prod. (2005) 576–82.

doi: 10.3920/978-90-8686-550-5

20. Heffernan C, Nielsen L, Thomson K, Gunn G. An exploration of the drivers to

bio-security collective action among a sample of UK cattle and sheep farmers.

Prev Vet Med. (2008) 87:358–72. doi: 10.1016/j.prevetmed.2008.05.007

21. Gunn GJ, Heffernan C, Hall M, McLeod A, Hovi M. Measuring and

comparing constraints to improved biosecurity amongst GB farmers,

veterinarians and the auxiliary industries. Prev Vet Med. (2008) 84:310–23.

doi: 10.1016/j.prevetmed.2007.12.003

22. Klerkx L, Jansen J. Building knowledge systems for sustainable agriculture:

Supporting private advisors to adequately address sustainable farm

management in regular service contacts. In: 9th European IFSA Symposium

2010. Vienna (2010). doi: 10.3763/ijas.2009.0457

23. Alarcon P, Wieland B, Mateus ALP, Dewberry C. Pig farmers’ perceptions,

attitudes, influences and management of information in the decision-

making process for disease control. Prev Vet Med. (2014) 1163:223–42.

doi: 10.1016/j.prevetmed.2013.08.004

24. Wauters E, Rojo-Gimeno C. Socio-Psychological Veterinary Epidemiology.

A New Discipline for an Old Problem. Dublin: Society for Veterinary

Epidemiology and Preventive Medicine (2014).

25. Wappenar W, Wappenar A, Simon C, Remnant JG, Murphy A. Control

of infectious diseases in dairy cattle. In: Achieving Sustainable Production

of Milk. Cambridge: Burleigh Dodd Science Publishing (2017). p. 457–486.

doi: 10.19103/AS.2016.0006.23

26. Renault V, Humblet MF, Moons V, Bosquet G, Gauthier B, Cebrián ML,

et al. Rural veterinarian’s perception and practices in terms of biosecurity

across three European countries. Transbound Emerg Dis. (2018) 65:e183–93.

doi: 10.1111/tbed.12719

27. Vaarst M, Sørensen JT. Danish dairy farmers’ perceptions and attitudes related

to calf-management in situations of high versus no calf mortality. Prev Vet

Med. (2009) 89:128–33. doi: 10.1016/j.prevetmed.2009.02.015

28. Ravel A, D’Allaire S, Bigras-Poulin M. Influence of management, housing and

personality of the stockperson on preweaning performances on independent

and integrated swine farms in Québec. Prev Vet Med. (1996) 29:37–57.

doi: 10.1016/S0167-5877(96)01053-7

29. Edwards-Jones G, Deary I, Willock J. Incorporating psychological variables

in models of farmer behaviour: does it make for better predictions? Etudes

Recherches Systèmes Agraires Dêveloppement. (1998) 153–73.

30. Hansson H, Lagerkvist CJ, Vesala KM. Impact of personal values and

personality on motivational factors for farmers to work with farm animal

welfare: a case of Swedish dairy farmers. Animal Welf. (2018) 27:133–45.

doi: 10.7120/09627286.27.2.133

31. Allport GW. Personality: A Psychological Interpretation. Oxford: Holt (1937).

32. Saucier G, Goldberg LR. The language of personality: lexical perspectives

on the five-factor model. In: Wiggins JS, editor. The Five-Factor Model of

Personality, Theoretical Perspectives. New York, NY; London: The Guilford

Press (1996). p. 21–50.

33. Stern W. Die differentielle Psychologie in ihren methodischen Grundlagen. 3.

Auflage. Leipzig: Johann Ambrosius Barth (1921).

34. Eysenck HJ. Dimensions of Personality. Oxford: Kegan Paul, Trench, Trubner

and Co., Ltd (1947).

35. Austin EJ, Deary IJ, Willock J. Personality and intelligence as predictors of

economic behaviour in Scottish farmers. Eur. J. Pers. (2001) 15:S123–37.

doi: 10.1002/per.421

36. Sok J, Hogeveen H, Elbers ARW, Oude Lansink AGJM. Perceived risk

and personality traits explaining heterogeneity in Dutch dairy farmers’

beliefs about vaccination against Bluetongue. J Risk Res. (2016). 21:562–78.

doi: 10.1080/13669877.2016.1223162

37. O’Kane H, Ferguson E, Kaler J, Green L. Associations between sheep farmer

attitudes, beliefs, emotions and personality, and their barriers to uptake of

best practice: The example of foot rot. Prev Vet Med. (2017) 139:123–33.

doi: 10.1016/j.prevetmed.2016.05.009

38. Schupp J, Gerlitz J-Y. Big Five Inventory-SOEP (BFI-S). Mannheim:

Zusammenstellung sozialwissenschaflicher Items und Skalen (2014).

doi: 10.6102/zis54

39. Wildraut C, Freitag H, Boelhauve M, Mergenthaler M. Teilnahmeintensität

von Landwirten an einem Hygieneprojekt in der Schweinehaltung in NRW

ist weitgehend unabhängig von Betriebs- und Betriebsleitermerkmalen.

Notizen aus der Forschung Nr. 5/2017. Soest: Fachbereich

Agrarwirtschaft (2017).

40. Hecker OC, Boelhauve M,Mergenthaler M. Start-up financing of professional

pest control in pig farming in North Rhine-Westphalia in Germany. Porcine

Health Manag. (2018) 4:22. doi: 10.1186/s40813-018-0099-0

41. Lang FR, Hahne D, Gymbel S, Schröpper S, Lutsch K. Erfassung

des kognitiven Leistungspotenzials und der ‘Big Five’ mit Computer-

Assisted-Personal-Interviewing (CAPI): Zur Reliabilität und Validität zweier

ultrakurzer Tests und des BFI-S. DIW Res Notes. (2005) 9:2005.

Frontiers in Veterinary Science | www.frontiersin.org 11 November 2019 | Volume 6 | Article 379

https://doi.org/10.1016/j.prevetmed.2011.08.011
https://doi.org/10.1186/s13028-015-0103-5
https://doi.org/10.1016/j.prevetmed.2018.07.012
https://doi.org/10.1016/j.prevetmed.2011.01.001
https://doi.org/10.1186/s13028-014-0053-3
https://doi.org/10.1371/journal.pone.0006800
https://doi.org/10.1007/s10096-009-0795-4
https://doi.org/10.1056/NEJMoa010315
https://doi.org/10.1080/10408398.2016.1230088
https://doi.org/10.1016/j.ijfoodmicro.2016.11.021
https://doi.org/10.3168/jds.S0022-0302(02)74159-3
https://doi.org/10.1016/j.livsci.2006.02.006
https://doi.org/10.3920/978-90-8686-550-5
https://doi.org/10.1016/j.prevetmed.2008.05.007
https://doi.org/10.1016/j.prevetmed.2007.12.003
https://doi.org/10.3763/ijas.2009.0457
https://doi.org/10.1016/j.prevetmed.2013.08.004
https://doi.org/10.19103/AS.2016.0006.23
https://doi.org/10.1111/tbed.12719
https://doi.org/10.1016/j.prevetmed.2009.02.015
https://doi.org/10.1016/S0167-5877(96)01053-7
https://doi.org/10.7120/09627286.27.2.133
https://doi.org/10.1002/per.421
https://doi.org/10.1080/13669877.2016.1223162
https://doi.org/10.1016/j.prevetmed.2016.05.009
https://doi.org/10.6102/zis54
https://doi.org/10.1186/s40813-018-0099-0
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
https://www.frontiersin.org/journals/veterinary-science#articles


Döring et al. Animal Hygiene and Personality

42. Connelly BS, Ones DS. Another perspective on personality: Meta-analytic

integration of observers’ accuracy and predictive validity. Psychol Bull. (2010)

136:1092–122. doi: 10.1037/a0021212

43. Vazire S. Who knows what about a person? The self-other knowledge

asymmetry SOKA model. J Pers Soc Psychol. (2010) 98:281–300.

doi: 10.1037/a0017908

44. Barrick MR, Mount MK, Judge TA. Personality and performance at the

beginning of the new millennium: What do we know and where do we go

next? Int J Sel Assess. (2001) 9:9–30. doi: 10.1111/1468-2389.00160

45. Saucier G. Recurrent personality dimensions in inclusive lexical

studies: indications for a big six structure. J Pers. (2009) 77:1577–614.

doi: 10.1111/j.1467-6494.2009.00593.x

46. Thalmayer AG, Saucier G, Eigenhuis A. Comparative validity of brief to

medium-length Big Five and Big Six personality questionnaires. Psychol

Assess. (2011) 234:995. doi: 10.1037/a0024165

47. Thalmayer AG, Saucier G. The questionnaire big six in 26 nations: developing

cross-culturally applicable big six, big five and big two inventories. Eur J Pers.

(2014) 285:482–96. doi: 10.1002/per.1969

48. Barrick MR, Mount MK. The Big five personality dimensions and

job performance: A meta-analysis. Pers Psychol. (1991) 44:1–26.

doi: 10.1111/j.1744-6570.1991.tb00688.x

49. Mount MK, Barrick MR, Stewart GL. Five-Factor model of personality and

performance in jobs involving interpersonal interactions. Hum Perform.

(2011) 11:145–65. doi: 10.1080/08959285.1998.9668029

50. Smith MA, Canger JM. Effects of supervisor ‘Big Five’

personality on subordinate attitudes. J Bus Psychol.

(2004) 18:465–81. doi: 10.1023/B:JOBU.0000028447.00

089.12

51. Garforth CJ, Bailey AP, Tranter RB. Farmers’ attitude to disease risk

management in England: a comparative analysis of sheep and pig

farmers. Prev Vet Med. (2013) 110:456–66. doi: 10.1016/j.prevetmed.2013.

02.018

52. Hektoen L. Investigations of the motivation underlying Norwegian diary

farmers’ use of homoeopathy. Vet Rec. (2004) 155:701–7. doi: 10.1136/vr.155.

22.701

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Copyright © 2019 Döring, Geisthardt, Freitag, Kobusch, Boelhauve and

Mergenthaler. This is an open-access article distributed under the terms of

the Creative Commons Attribution License (CC BY). The use, distribution

or reproduction in other forums is permitted, provided the original author(s)

and the copyright owner(s) are credited and that the original publication in

this journal is cited, in accordance with accepted academic practice. No use,

distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Veterinary Science | www.frontiersin.org 12 November 2019 | Volume 6 | Article 379

https://doi.org/10.1037/a0021212
https://doi.org/10.1037/a0017908
https://doi.org/10.1111/1468-2389.00160
https://doi.org/10.1111/j.1467-6494.2009.00593.x
https://doi.org/10.1037/a0024165
https://doi.org/10.1002/per.1969
https://doi.org/10.1111/j.1744-6570.1991.tb00688.x
https://doi.org/10.1080/08959285.1998.9668029
https://doi.org/10.1023/B:JOBU.0000028447.00089.12
https://doi.org/10.1016/j.prevetmed.2013.02.018
https://doi.org/10.1136/vr.155.22.701
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
https://www.frontiersin.org/journals/veterinary-science#articles

	Animal Hygiene Indexes in Relation to Big-Five Personality Traits of German Pig Farmers Evaluated by Self- and Other-Rating
	Introduction
	Data and Methods
	Project Design
	Intensive Farm Questionnaire
	Animal Hygiene Index
	Continuous Animal Hygiene Index (CAHI)
	Technical Animal Hygiene Index (TAHI)
	Animal Hygiene Index Calculation
	Concluding Farm Questionnaire
	Big-Five Personality (BFI-S) Assessment
	Statistical Analyses

	Results
	Inter-rater and Inter-item Correlations
	Differences Between the Production Systems for the BFI-S Traits
	Differences Between the Production Systems for the CAHI and TAHI
	Big-Five Personality Traits in Correlation With the CAHI and TAHI

	Discussion
	Inter-rater and Inter-item Correlations of Big-Five Personality Items and Traits
	The CAHI and the TAHI
	Big Five Personality Traits and the CAHI and the TAHI

	Limitations of the Study
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References


