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I'vooeig, Xtaceig kot IIpakTIKES TOV EKTPOPE®V PNPVKOECTIKAV TOL O1]1L0V
ELoccdévac, oyetikd pe tig {movécovg,.

Iepiinyn
Ewaymyn

Ot {wovocot gival éva oTUOVTIKO DYEIOVOUIKO KOl OTKOVOUIKO EUTTOSI0 YOl TIG YDPES
mov Pacilovtal oV TapaymYn YOAGKTOS WKPOV UNPLKOCTIK®OV, Omwg N EAAGO.
Ymv EALGda modrég Cmwovooot givar evOnUIKES, KATOlEG amd TIG omoieg epgaviovv
Kot pio Tdom yio Kamota exoyyEALOTOL.

X16y)01

2TOY0C UG NTAV VO EKTIUNCOVUE TIG YVMDOELS, OTAGELG KOl TPOKTIKEG TOV EAAMVOV
EKTPOPEDV UNPLKACTIKOV {O®V, GYETIKA HE TIG (MOVOGOLG.

Mé£0ooor

Avt 1 peAétn mpaypoatoromnke wg pio OGTPOUATIKY] EPELVA, YPTCLOTOUDVTOG
EVOL MU-COUNUEVO EPMOTNOTOAOYI0. ZVUUETEYOV EKTPOQEIG punpukacTtikdy (N=204)
a6 33 0WKIoHOLG piog TEPLOYNG ME £VIOVI KINVOTPOPIKN OpacTNPLOTNTOL.
Kotaokevdomkav tpeic deikteg, oKop YvOGEMV, GKOP GTAGEMV KOl GKOP TPAKTIKMV.
Ot ovoyetioelg HETOED TOV EMEENYNUATIKOV UETAPANTAOV KOl TOV TPUOV OEIKTMOV
exTyOnkav pe pio GEPAE LOVOTOPOYOVTIKOV KOl TOAVTOPOUYOVIIKAOV YPOUUUKOV
TOALVOPOUNGEWV.

Amnoteréopata,

Amo tovg ovppetéyovreg, 201 elyav akovoel tov 6po {wOVOGOC. ZyeTikd UE TIG
npoktikég, 23 (11,3%) xotavordvovv amoactepioto yoko 1 wpoidvta  amod
anootepiowto yaia, povo 7 (3,4%) eléyyouv o Lwovotikodg mapdyovteg kat Balovv
oe kopavtiva ta (oo mov ayopdlovv Kot KOvEVAG OEV TOIPVEL TPOGTATEVTIKG LETPAL
otav Bonbd ta (oo otov TokeTo 1| YEPileTar Ta VAIKA Tov TokeToV. EmmAéov, aAleg
EMKIVOLVEG TPOKTIKEG KOl KEVA YvdGeEwV gvtomictnkay. To HopeoTikd eminedo
ovoyetiotnke Oetikd pe KoAOTEpES Yvmoelg kol mpakTikés. Emiong, mn otevn
TOPOKOAOVONON TNG EKTPOPTG OO KTNVIATPO CLUGYETIGTNKE PE KOADTEPEG TPAKTIKES
OYETIKA pe TNV TpdAnym {owovicwv.

Yoprépacpo.

Ta amoteléopato KATOIEKVOOLV TV avAyKn Yo S0pKN EXOYPOTVIOT Kol OPAGELS
EMUOPOOONG, 1OWHTEPO EMEIYOVTIMG YO TOVG EKTPOPEIC UE YOUNAO HOPPOTIKO
eninedo. H otevn emagn| pe évav ktnviatpo pmopel va aglomombei wg epyoreio kiedi
pHe 10 TPEY®V TPOYPOUU €UPOMOGHOD NG PPoukéAA®ong Kol oT0 oYeO0GHO
EKOTPATEIDMV EMAYPOTVNONG OYETIKA pe TS (®OVOOOVLS, GE GLVEPYOGiO HE TO
VYELOVOKO TTPOCOTIKO.

A&€erg krewwa: I'vooeg, Xtaocelc, Illpakticéc, Zmovocor, EANGda, Extpoeeic
unpuKacTik®v (Oov, Emkivovves mpaxtikég
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Knowledge, attitude and practices (KAP) of ruminant livestock farmers related
to zoonotic diseases in Elassona municipality, Greece.

Abstract
Background

Zoonotic diseases are a significant health and economic burden in countries that rely
on small ruminant milk production such as Greece. Greece is endemic for many
zoonotic diseases some of which have an occupational tendency.

Objectives

Our aim was to evaluate knowledge, attitude and practices of livestock ruminant
farmers concerning zoonoses.

Method

This study was performed as a cross-sectional study, using a semi-structured
questionnaire. We interviewed ruminant farmers (n=204) from 33 settlements of an
area with intense agrarian activity. Three index variables, namely knowledge score,
attitude score and practice score were constructed. The relations between the
explanatory variables and the three indexes were assessed based on univariate and
multivariate linear regression analyses.

Results

Out of the participants, 201 had heard the term “zoonoses”. Regarding practices, 23
(11,3%) consume unpasteurized milk or products from unpasteurized milk, only 7
(3,4%) quarantine and test the animals they buy for zoonotic diseases and no one
takes precautionary measures when assisting animals in parturition or during handling
birth material. Several other high risk practices and knowledge gaps were also
unveiled. The education level was positively associated with better knowledge and
practices. Hence, the close veterinary supervision of the farm was associated with
better practices regarding the zoonotic diseases prevention.

Conclusion

The results indicate the need for continuous awareness and education actions, urgently
aiming at farmers with low education level. The close contact with a veterinarian can
be utilized as a key tool both with the current brucellosis vaccination program and in
the design of awareness campaigns regarding zoonoses in collaboration with other
public health personnel.

Key words: Knowledge, Attitude, Practice, Zoonoses, Greece, Ruminant livestock
farmers, Risk practices
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1. Introduction

Small ruminant milk production is of high significance for developed
Mediterranean countries, being an important portion of the rural income and boosting
national economy (Haenlein et al., 2001). Greece is among the leading countries with
840.140 tones of milk per year (ELGO, 2020). Zoonotic diseases have a tremendous
impact on livestock production, public health and consequently to the economy (FAO
2002).

Almost 60% of currently known infectious diseases and up to 75% of
emerging infectious agents are of zoonotic origin (Woolhouse et al., 2005; Jones et
al., 2008). Zoonotic infections account for devastating epidemics, with the COVID-19
pandemic being the most noteable. However, endemic and neglected zoonoses
represent a more insidious and chronic treat for global health and national economies
(Welburn et al., 2015).

Many zoonoses are thought to be occupational health hazards (Batteli, 2008).
Livestock farmers are at risk, since different type and intensity of contacts may lead to
zoonotic infections (Klous et al., 2016). In the US and lItaly, zoonotic agents are
considered as an occupational hazard and health risk for livestock workers (Lejune
and Kersting, 2010; Tabibi et al. 2013). In Greece, despite of many unreported cases,
brucellosis remains an occupational disease (Fouskis et al., 2018).

Elassona area is an agrarian municipality of Larisa division consisting of 102.5
Km? with a human population of 32.121, the majority of which resides in rural areas
(Census of 2011, ELSTAT). In Elassona, 302.917 sheep, 96.907 goat and 26.876
cattle (OPEKEPE, 2019) are reared under various traditional farming systems. The
area has the highest per capita milk availability, Larisa being the first greek division
in terms of small ruminant milk production (ELGO, 2020), and a very high density of
animals. Elassona located in the southwest of mount Olympus, is also home of a rich
in diversity fauna.

Greece is endemic for many zoonotic diseases including brucellosis, Q fever,
echinococcosis/hydatidosis, leishmaniasis, food-borne zoonoses and others which
have tremendous economic and public health consequences (Sotiraki et al., 2010;
EFSA, ECDC 2019; Vranakis et al., 2020). Larisa has the highest prevalence value of
human brucellosis from the regions under the ruminants’ vaccination program
(Fouskis et al., 2018). In addition, a rabies case of a dog was confirmed in Elassona
on February 2014, during the 2012-2014 outbreaks (Giannakopoulos et al., 2016).
The extent of the connection among humans, domestic animals and wildlife in this
area reveals a high potential for zoonoses transmission.

Knowledge, Attitudes and Practices (KAP) surveys provide crucial
information to explore risk factors and potential intervention strategies for disease
management. Hence, farmers’ behavior is strongly affected by their knowledge and
attitude (Dernberg et al., 2007). Poor knowledge of a disease correlates with disease
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prevalence and can fire a vicious cycle between underdiagnosis-underreporting and
awareness deficit (Govindaraj et al., 2016; Mahmoodabad et al., 2008). Studies from
Egypt (Holt et al., 2011), Turkey (Cakmur et al., 2015), India (Singh et al., 2019) and
other countries have mentioned the necessity for zoonotic diseases education and
KAP surveys asset to grasp country specific circumstances.

The objectives of this study are to assess the knowledge of zoonoses with high
risk potential for livestock keepers and identify attitudes and practices trends in the
greek rural areas. The information gathered can aid in effective policy development
and guide local awareness programs as well as educational actions in the concept of
one health medicine for the control of zoonotic diseases.

2. Methods

This study was performed as a cross-sectional study between November 2020
and February 2021, and extended a couple of months beyond expected because of the
COVID-19 pandemic.

2.1. Study area

Municipality of Elassona consists of 52 settlements and belongs to Larisa
division in Thessaly region (Census of 2011). The area of Elassona is dominated by
small ruminant dairy farming. In addition, dairy and beef cattle keepers as well as
small-scale household breeders mark the area as agricultural.

The target population was the livestock farmers of the 52 settlements. 33 out
of the 52 villages were selected based on convenience, defined as the interviewer
performing veterinary practice concurrently, and purpose, to cover the whole area
geographically. The sample size of 204 livestock farmers was selected conveniently
with some snowball sampling also.

This area was selected because of the high density of animals, the history of
brucellosis high prevalence and the presence of endemic zoonotic diseases with high
transmission potential. Moreover, the large-scale livestock operations and by
extension the many immigrants working positions in these farms, is an important
feature of the area.

2.2. Questionnaire Design

A semi-structured questionnaire consisted of 6 sections and 43 questions with
several subquestions, was developed in the greek language. The questionnaire
contained binary, multiple-selection, open-ended and likert-scale questions.

Demographic and farm associated information included age, gender,
education, years of farming practice, ownership of other domestic animals, rodents
quantity/number on farm and veterinary supervision. Knowledge questions were
based on the endemic zoonoses history and transmission potential. Attitudes and
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practices formation took into account the historical problem of brucellosis in this area
and health guidelines for zoonotic disease prevention. Finally, a medical history
section for zoonotic infection was included.

Before the onset of the interviews, the objectives of the study, willingness of
results information after the end of the study and anonymity, were explained to the
livestock farmers and an informed consent document was filled.

2.3. Statistical analysis

The questionnaires were checked for completeness before entering the data
into IBM SPSS Statistics for Windows Version 25.0 statistical software (released
2017). There were scarce missing replies, because the interviews were performed
face-to-face by a trained veterinarian, and these were identified as missing data in the
analysis.

We used the previous mentioned demographic and farm characteristics as
explanatory variables. A knowledge score (range 0-7) was prepared adding up
farmer’s knowledge regarding specific questions and subquestions. A score 1.0 was
awarded if the participant could choose the correct answer and no score granted for an
incorrect reply. For question 1 the score 1.0 was awarded if the farmer could identify
brucella as a zoonotic agent, at least all its ruminant hosts and three brucellosis
symptoms, and its abortifacient potential for a pregnant woman, at the same time. In
this rationale score 1.0 was awarded if the participant could identify the zoonotic
agent and at least one primary host for questions 2, 3 and 4. The attitude score (range
0-2) and the practice score (range 0-13) followed the same score system. Data were
then entered into SPSS and descriptive analyses were carried out.

The unconditional association between each explanatory variable and
knowledge score was searched through a series of univariable linear regression
analyses. After the preliminary analysis with knowledge score as the outcome
variable, the same series of univariable analyses was followed with attitude score as
the outcome variable, including knowledge score with the previous independent
variables this time. Lastly, the same univariable analyses with practice score as
outcome variable and knowledge and attitude scores as independents together with the
previous explanatory variables were made. The explanatory variables with p-
value<0.25 were selected for inclusion in the multivariable model building.

A forward stepwise method of multivariable linear regression analysis was
performed for each of the three scores, by adding foremost the variable that had the
smallest p-value in the univariable analyses. Explanatory variables with p- value<0.05
were retained in the final model. The adjusted R? was used to assess how well the
model accounts for the outcome of the data.
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3. Results
3.1. Sociodemographic and farming characteristics

A total of 204 ruminant farmers were interviewed during the study period,
with a 100% response rate. The mean age of participants was 49,36 years (range 18-
77 and standard deviation 13,57) and 83,3% were male. In terms of education, 30,9%
reported some level of primary school attendance and 8,8% had completed university
or college education. The 59,8% of participants were sheep farmers while 10,8%
breed mixed ruminant species, either sheep and goats, or cattle and small ruminants.
The veterinary supervision was further divided into two categories for the statistical
analyses because only one farmer reported no veterinary attendance on farm and one
indicated constant supervision. The detailed profile of the participants is presented in
Table 1.

3.2. Knowledge on zoonotic diseases

Out of the 204 participants, 201 had heard the term ‘zoonoses’, but all of them
could understand the meaning when explained. Besides, the detailed information used
in the building of knowledge score that is mentioned in Table 2, the respondents were
asked if they knew the zoonotic potential of some microbe agents. Of the farmers, 127
(62,3%) were aware of the zoonotic nature of mycobacterium tuberculosis, 161
(78,9%) about anthrax, 163 (79,9%) about salmonella, 112 (54,9%) about west nile
virus, 70 (34,3%) about tetanus, 79 (38,%) about HIN1 virus, 30 (14,7%) about
leptospira, 10 (4,9%) about E. coli strains, 3 (1,5%) about cryptosporidium, 1 (0,5%)
about coxiella (Q fever) and campylobacter. Regarding dermatitis problems 22,1% of
the farmers could identify the zoonotic potential of some agents mainly dermatofytes
and hardly anyone had heard of orf virus ability to colonize human skin.

3.3 Attitude and practices on zoonotic diseases

Among the farmers, 181 (88,7%) believed that an animal died because of a
disease should be buried and disinfectants should be used and 195 (95,6%) replied
that animals have to be dewormed for zoonotic disease prevention. Nevertheless, they
admitted that in practice usually they do not burry dead animals with disinfectants and
they omit regular deworming of their domestic pet animals. Also, 85,3% considers
from very possible to absolutely certain a future infection from their animals, 90,2%
finds from very good to perfect the implementation of the brucellosis vaccination
program and 88,2% believes that it can lead to the extinction of the disease. Some
objections concern the illegal animal trafficking, vaccine ineffectiveness, possible
incomplete vaccination of some flocks and inadequate veterinary service due to staff
deficit.

Regarding practices, 23 (11,3%) consume raw milk or products from raw milk
despite the brucellosis problem until today in the area, 152 (74,5%) smoke during
farm works, 195 (95,6%) consume food or drinks, mainly coffee while working on
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farm, only 7 (3,4%) quarantine and test the animals they buy for zoonotic diseases and
no one takes precautionary measures when assisting animals in parturition or in the
handling of birth material. Moreover, 63 (30,9%) had been vaccinated for tetanus the
last decade but it is questionable if some participants could differentiate between a
tetanus serum infusion after an injury and a tetanus vaccine. The detailed information
and questions involved in the construction of attitude and practice score are depicted
in Table 3.

3.4. Medical history on zoonotic diseases

This sector findings confirm the area’s high zoonotic dynamics, with 29,4% of
farmers have been infected from at least one zoonotic disease. Thoroughly, out of the
204 farmers, 54 (24,5%) have been infected from brucella, 2 (1%) from anthrax, 2
(1%) from both brucella and anthrax, 1 (0,5%) from E. coli strains and 1 (0,5%) have
suffered dermatitis most possible due to dermatophytes. Farmers having suffered a
zoonotic disease reported 112,7 mean days for full recovery (range 6-700) and 18,9
mean days out of labor (range 0-180), while 6 (2,9%) reported having acquired
permanent complications from the disease.

3.5. Univariable analyses

Increase in farmer’s age (p<0.001) and years of livestock farming (p<0.001),
having a significant correlation (Pearson coefficient = 0.835), were negatively
associated with the zoonotic knowledge score. On the contrary, a higher education
level (p<0.001) and a more consistent veterinary supervision (p=0.005), were found to
be positively associated with the zoonoses knowledge. Concerning attitude score, age
(p=0.018) was negatively and knowledge score (p<0.001), was positively associated.
In addition, age (p<0.001) and years of livestock farming (p=0.001) were also
negatively associated with practice score. This time, higher education level (p<0.001),
more frequent veterinary supervision (p=0.003) and a better knowledge score
(p=0.005), were positively associated with the practice score. The detailed results of
univariable analyses are displayed in Table 4.

3.6. Multivariable analyses

The education level (p=0.001) which was positively associated with the
zoonotic disease knowledge score, and the years of livestock farming (p=0.038)
which was negatively associated, were the significant parameters. Regarding attitude
score, knowledge score (p<0.001) was the only important parameter, positively
correlated. Lastly, the education level (p<0.001) and the degree of veterinary
supervision (p=0.032), both positively associated, were retained in the final model for
practice score. The detailed results of multivariable analysis are presented in Table 5.
We can conclude that education level is a significant factor and higher education is
correlated with better knowledge and practices. On the other hand, the increase in
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farmers years of farming correlates with poor knowledge of zoonotic diseases.
Another critical factor, is the close veterinary supervision of the farm, which results in
adoption of better practices regarding zoonosis prevention.

4. Discussion

In this study, we made the first attempt in Greece to assess the knowledge,
attitude and practices of ruminant farmers regarding zoonotic diseases in an area of
high agricultural interest. The results indicate that despite of an overall good
knowledge about specific zoonotic diseases used in the construction of knowledge
score, there are some serious knowledge and awareness shortcomings.

One of the most important finding is the identification of several high risk
practices, with negligence of protective equipment during assisting an animal’s
parturition and handling birth material, being universal among the participants.
Globally, brucellosis KAP studies have also revealed high-risk activities as the
handling of birth material without protective equipment and consumption of cheese
from unpasteurized milk in Egypt (Holt et al., 2011) and in Jordan (Musallam et al.,
2015). In our study, the consumption of unpasteurized milk or products from
unpasteurized milk, is not factoid given the brucellosis situation in Elassona area
(Fouskis et al., 2018).

Furthermore, common practices such as the introduction of animals to farms
from flocks of unknown health status without test and quarantine can possibly explain
the continuation of brucellosis problem until today. The high-risk self-reported
practices imply a knowledge gap towards zoonotic disease transmission or/and
disease prevalence. A similar pattern of increased awareness due to high endemicity
and high risk practices due to knowledge lack of the transmission modes was found in
Egypt (Hegazy et al., 2016)

Brook and McLachan (2006) indicated that the level of disease awareness
among farmers in North America is associated to prevalence of the disease. In our
study, the zoonotic nature of some agents as coxiella, cryptosporidium and E. Coli
remains unknown for the majority of the participants, despite of an important
documented prevalence in ruminant farms (Kalaitzakis et al., 2021; Tzanidakis et al.,
2014; Dontorou et al., 2004). This can possibly be explained because of the low
number of human infections until today or unreported cases due to low disease
severity.

The education of farmers has been associated with better zoonotic disease
knowledge and practices. In addition to this, the increase in years of farming
correlates with poor knowledge about zoonosis. These findings can be attributed to
the improvement of education system across the years and the introduction of training
courses for the education of new farmers in this field. Such training courses can play a
more active role in zoonotic disease awareness.
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Moreover, the current brucellosis vaccination and testing program in Elassona
area represents a good opportunity to promote zoonotic diseases awareness and to
communicate helpful information especially in the crucial part of zoonotic disease
prevention. Studies from South Africa (Cloethe et al., 2019) and India (Deka et al.,
2020) have shown that veterinary consultation plays a crucial role in farmer’s
knowledge about brucellosis. Also, the absence of collaboration with a veterinarian
has also been linked with knowledge gaps and risky practices about bovine brucellosis
in Portugal (Diez and Coelho, 2013). Our findings indicate that veterinary supervision
is associated with better practices for prevention of zoonotic diseases. The role of the
veterinarian in the communication of knowledge and training of farmers seems to be
very crucial for the public health.

Our study has many limitations, as an observational study. The response bias
because of the utilization of multiple choice answers is inevitable, although it might
have been mitigated in the construction of knowledge score because of some strict
requirements. Attitude replies clearly do not correspond to practices, because many
farmers admitted that despite of knowing the proper action, they do not implement it
either due to cost or to handwork required. This is further comprehensible taking into
account the high risky behaviors uncovered through the self-reported practices.
Furthermore, the findings have weak external validity because of convenience and
purposive sampling.

Conclusively, our study highlighted the specific areas in Greek ruminant
farmers KAPs that must be utilized for design of zoonotic disease awareness and
prevention programs. The farmer’s education and veterinary supervision of the farm
are two significant factors that must be in the core of any program oriented towards
the improvement in the zoonotic disease KAPs of the farmer.

Similar KAP studies could be used for the rest of the country, with priority to
regions of similarly intense agrarian activity, so as to establish baseline KAP for
different agricultural communities. Afterwards, the gathered information could be
utilized to design purposeful awareness and education campaigns. The cooperation
between veterinarians and public health officers is essential to design and implement
an education program for farmers under the prism of one health approach.
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