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Abstract 
Background: Tick-borne diseases are caused by several pathogens whose transmission could be associated to the life 

conditions of communities settled in endemic areas. We aimed to determine the knowledge, attitudes, and practices 

related to the exposition and prevention of tick-borne diseases among people living in a typical Mayan community of 

Yucatan, Mexico between Dec 2012 and May 2013. 

Methods: A directed survey was applied to 212 (100%) householders (women and men) from Teabo, Yucatan, Mex-

ico. Answers and field notes were recorded and analyzed with central statistics. 

Results: People have been bitten at least once in the community, but the majority of them consider those bites innoc-

uous. In addition, people do not consider prevention measures, and only a few mentioned the use of some chemicals 

on their backyards.  

Conclusion: This study found little awareness among the participants regarding the importance and the transmission 

of these diseases even though they possess a vast knowledge regarding ticks. Therefore, educational strategies and 

prevention programs that include these habits for its modification are required to minimize the exposition to the vectors. 
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Introduction 
 

Tick-borne diseases (TBD) are considered 

emerging zoonosis due to its increasing world-

wide prevalence and the establishment of a 

complex relationship with its reservoirs and 

vectors with the humans (1-3). These diseas-

es are caused by different pathogens includ-

ing Borrelia burgdorferi, Anaplasma phago-

cytophilum, Babesia spp., Rickettsia spp. and 

Ehrlichia spp. among others (4). The transmis-

sion of TBD is associated to ecotones, which 

are transition regions between ecosystems, 

including the agricultural fields, poultry nests, 

and backyards, which are in close contact with 

the jungle (5-6). As a consequence, the main 

factors associated with the acquisition of TBD  

 

 
includes poor hygiene conditions and the close-

ness with pets parasitized by infected ticks 

inside the house (7). In
 
northern and southern 

states of Mexico, there have been found path-

ogens like B. burgdorferi, Rickettsia spp. and 

Ehrlichia spp. in ticks from wild and domes-

tic animals (8-12). Therefore, the increasing 

contact between wildlife and domestic ani-

mals serves as an amplifying mechanism for 

the transmission of these diseases particular-

ly among neglected communities (2, 3, 13).  

Mayan communities of Yucatan have the 

optimum weather and ecological conditions 

to sustain the transmission cycle of Ixodes, 

Amblyomma and Ripicephalus ticks among 
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pets, cattle and wildlife (6, 7). TBD like ri-

ckettsiosis and ehrlichiosis, are endemic patho-

logies of the region (9, 14-24). These studies 

have revealed the fragility and weakness of the 

surveillance programs in public health, along-

side with the apparent absence of habits to 

prevent tick bites among people. In order for 

those surveillance and preventive programs 

to work, it is important to consider the com-

munity knowledge, perceptions, and attitudes 

towards the problem, achieved through com-

munity participation (community engagement) 

strategies. The information obtained through 

these strategies could be used for the design 

of intervention strategies based on the analy-

sis of real scenarios and not in assumptions 

like typically is done (25).  

In these terms, by studying people from a 

typical Mayan community (Teabo, Yucatán, 

Mexico), this work aimed to determine the 

knowledge, attitudes, and practices related to 

the importance of ticks as vectors, the risk of 

bites and its prevention.  

 

Materials and Methods 
 

Study area 

This study was carried out in the com-

munity of Teabo, Yucatan, Mexico; located 

between N 20° 19' and 20° and W 89° 11' and 

89° 20'. Teabo is bordered on the north by 

Mayapan-Chumayel, to the south by Tekax, to 

the east by Cantamayec-Tixmehuac and to 

the west by Mani-Akil. The district popula-

tion is 6205 people distributed among 1380 

households which are occupying an area of 

261, 87Km
2
. There is only 1 public health cen-

ter. The district has a warm subhumid zone, 

with summer rains. The average annual tem 

toperature is 26.3 °C and the average annual 

rainfall is 65.7mm (SNIM, 2010). The study 

was conducted between Dec 2012 and May 

2013 and it involves only the municipality of 

Teabo. This community was selected for three 

main reasons: 1) It has not been intervened by 

other scientific groups, 2) The daily activities 

of the inhabitants in the periphery areas of the 

households or in the outside of town are car-

ried on in areas which are suitable for the ac-

quisition of ticks, 3) There have been several 

cases of rickettsiosis among children of the 

community.  

 

Study design 

A cross-sectional, descriptive study was 

conducted in the community among house-

holders that were randomly selected. A house-

hold was defined as a residential unit with one 

or more individuals in occupation. Multiple 

families residing in the same household, as well 

as multiple structures within the same grounds, 

were also considered as one household. The 

diffusion was made through sensitization work-

shops organized by the health center of this 

community. In these workshops, the people 

were informed about our interest in their 

knowledge and traditions regarding TBD. 

After the workshops, the staff explained the 

methodology, ethical aspects, and objectives 

of the study to the householders that freely 

accepted to participate. Trained members of 

the working group applied a survey through a 

face-to-face interview with the participants. 

This survey was designed and validated prior 

the start of the study, and consisted in 10 

items with its optional answers covering four 

different topics: (A) Knowledge (regarding the 

recognition of ticks and the presence of res-

ervoirs in their houses or backyards), B) Risk of 

being bitten by ticks, C) Actions after a bite, 

D) Prevention measures to avoid tick bites. 

Every item consisted of a question and four 

or more different answers. Due to its rele-

vance, answers and additional comments not 

included in the options were recorded as field 

noted and categorized later according to the 

topics. The most representative quotes are pre-

sented as part of the collected data. As this 

survey contains several items for variables 

with unknown variance, it is not possible to 

calculate, a sample size for a given confi-

dence interval (26). However, it is possible 
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to calculate a minimal sample size for a con-

fidence interval or 95%, and a 10% maxi-

mum probability of committing type-1 error, 

considering a binomial distribution for sev-

eral of these variables. Using: n= z
2 

(P)(Q)/d
2
 

the suggestion is a minimum of 91 house-

holds to obtain relevant results (27).  

 

Data analysis 

The surveys were checked for coding 

mistakes, integrity and coherency data. The 

data tabulation was processed and analyzed 

using Excel 2007® and Graph Pad 5.01, San 

Diego, California. 

 

Ethical considerations 

The Research Ethics Committee of the 

Hospital O’Horan (Merida, Yucatan, Mexico) 

approved the ethical statements of this work, 

as a goal of the project CIE-010-1-14 regis-

tered to Dr Karla Rossanet Dzul Rosado. Both 

the municipal authorities and the household-

ers were informed about the study objectives, 

the methodology, the questions in the sur-

vey, their faculty to choose whether to par-

ticipate or not in the study without any prob-

lem for them, the anonymity of their responses 

and demographic data, and that they would 

be informed of the results of the study after 

its end. After these statements, informed con-

sents (signed or fingerprinted) were obtained 

according to the ethics committee statements. 

All the photographs and quotes presented in 

this work were taken under consent of the 

portrayed people. The staff made sure that the 

respondents did not have cognitive disabili-

ties previously diagnosed. The Mayan lan-

guage is the most common dialect in rural 

communities of Yucatan like Teabo, and not 

all the people in the community can speak 

Spanish. Moreover, not all the people are 

able to read and write. The staff had Mayan 

language interpreters and aides to overcome 

those situations 

 

Results 
 

After the sensitization workshops, 212 

householders accepted to answer the survey. To 

obtain data regarding their general knowledge 

about ticks and its medical importance, peo-

ple were asked about 4 main topics: knowledge 

of TBD, risk of being bitten by ticks, preven-

tion measures to avoid ticks and actions per-

formed after the tick bite. Answers collected 

from surveys and field notes obtained through 

face-to-face interviews are described below. 

 

Knowledge of ticks and Tick-Borne Diseases 

Initially, people were asked to enumerate 

by its importance three of the most widely 

promoted infectious diseases in our region 

(Dengue, Chagas disease, and influenza) 

alongside with TBD, based on their current 

knowledge. About 25% of the people con-

sidered Dengue as the most important dis-

ease, followed by Influenza (9.9%), Chagas 

disease (6.13%) and finally TBD (0.47%) 

(Table 1). Related to the general knowledge, 

almost all of the surveyed people answered 

that they can identify a tick (98.5%) (Table 

1). We also took field notes regarding the 

typical names that they use for ticks like 

“peech” (singular), “sojol peech” (the ticks 

from the dead leaves), “mejen peech” (ticks 

of medium size), and other variants (Table 

2). The agricultural fields, labored according 

to their ancient traditions are called “la mil-

pa”, whereas the jungle areas surrounding 

the town are called “el monte“.  

 

Risk of being bitten  

People have seen ticks inside their houses 

(24.5%), in “la milpa” or “el monte” (29.2%); 

however, 46.3% is unaware of ticks (Tables 

1, 2). The term “tick infestation” was de-

scribed to the interviewed people as the pres-

ence of large and noticeable quantities of 

ticks in the walls and floor of their houses. 

Following this definition, 45.8% reported not 
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to have had tick infestations in their houses, 

37.2% reported to have had infestations dur-

ing rainy season (Jun–Nov), and the remain-

ing 36% during dry season (Table 1). During 

the interviews, it was interesting the recurrent 

mention of a Catholic patron named Saint 

Francis, worshiped in Teabo. These people 

believe that “the saint has a tick attached to 

his ankle, so when the saint bless the milpa 

on Oct 4
th
 (during rainy season), the ticks fall 

to the ground.” (Fig. 1, Table 2). Some other 

people also believe that “it is written in the 

bible (a holy book in Catholicism) that Saint 

Francis protects the ticks.” (Fig. 1, Table 2). 

Finally, people answered that 24.5% have 

been bitten in the house, 29.2% in “la milpa” 

and 46.2% deny have been bitten (“I have 

been bitten on my back”, “The peech has 

bitten my husband at la milpa”, “All my sons 

have been bitten several times”) (Tables 1, 2).  

 

Actions after a tick bite  

After the tick bite, most people do not 

perform further actions and just remove the 

tick (63.5%) because “nothing bad happens”. 

However, 36.5% of the surveyed people use 

home remedies (Tables 1, 2). These home 

remedies include water (I only wash the bite 

site with water and salt”), ointments (“I apply 

Vaporub to the bite”, “I apply alcohol, and 

that is all you should do.”) and insecticides 

(“I apply a mixture of “Denate” (methomyl/ 

diflubenzuron) and water to the bite”) (Fig. 1, 

Table 2). Actually, 55.7% of the people ig-

nore the consequences of a tick bite, 1.4% 

said that there are no consequences (“It only 

makes you lose your appetite”, “It provokes 

an aax (In the Mayan language, the word “aax” 

means warts)”, “Nothing, it is not dangerous. 

It gives you itches sometimes.”). In contrast, 

42.9% knows that the bite can transmit a dis-

ease, and from these people, 13.2% knows 

that the disease can be mortal (Tables 1, 2). 

However, their comments show that the peo-

ple do not know what kind of disease is (“It 

provokes an aax”, “Only if the tick has bitten 

a snake, its bite can kill you”).  

 

Prevention measures to avoid tick bites 

Regarding the topic of prevention, 62.8% 

of the people do not use measures to prevent 

tick infestation and bites. The remaining 37.2% 

has some kind of practice. Within this group, 

24.5% uses chemical agents on their dogs in 

addition to the bath (“I bathe my dogs with 

asuntol and a special talc powder.”), detergent 

(I bathe my dog with fab and blue soap.”) or 

other kind of chemicals (“I bathe my dogs with 

burned oil.”, “I bathe my dogs with chlorine 

and blue soap.”), 6.1% just bathes their dogs 

with preventive soaps, 6.6% uses any chemi-

cal agent against ticks on their yards (“I spread 

insecticide in my yard”) (Fig. 1, Tables 1, 2). 

For the people in Yucatan, asuntol is the com-

mon name of several brands of ectoparasiti-

cides containing Coumaphos, and fab is the 

generic name for several brands of detergents.  

 

 
 

Fig. 1. Habits and attitudes regarding ticks in Teabo, Yucatan, Mexico People 
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Table 1. General knowledge regarding ticks and its medical importance (n=212) 

 
Topic Subtopic Categories Number of 

responses 

Percentage 

Knowledge of ticks Degree of importance of 

some infectious diseases  

Dengue 

Influenza 

Chagas’s disease 

Tick-borne diseases (TBD) 

Do not know 

53 

20 

13 

2 

124 

25.0 

9.9 

6.13 

0.47 

58.5 

Can identify a tick Yes 

No 

209 

3 

98.5 

1.5 

Risk of being bitten Places where people have 

seen ticks 

Inside the house  

In the milpa or the monte 

They are unaware of ticks 

52 

62 

98 

24.5 

29.2 

46.3 

Season of the year when 

their houses have been 

infested 

During the dry season 

During the rainy season 

The house has never been infested 

36 

79 

97 

17.0 

37.2 

45.8 

Places in which they have 

been bitten 

At their houses and peridomiciliary 

area 

At the milpa or the monte 

Never have been bitten 

13 

64 

135 

6.1 

30.2 

63.7 

Actions after a tick 

bite 

Actions are taken when 

they find a wound or a tick 

attached to their bodies 

Removal of the tick and no further 

action 

Use of home remedies 

Seek for health assistance 

137 

75 

0 

63.5 

36.5 

0 

Consequences of a tick bite It can transmit an uncomplicated 

disease 

It can transmit a mortal disease 

There are no consequences 

Do not know 

62 

28 

3 

119 

29.7 

13.2 

1.4 

55.7 

Preventive actions 

to avoid tick bites 

 

Actions were taken to 

reduce the risk of being 

bitten by ticks 

Use of chemical agents against 

ticks on their yards 

Use of chemical agents on their 

dogs 

People that bath their dogs on a 

regular basis 

No measures 

14 

13 

52 

133 

6.6 

24.5 

6.1 

62.8 
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Table 2. Representative Field notes regarding the main topics explored during face to face interviews 

 
Main Topic Subtopic Quotes from the people 

Knowledge of ticks Mayan Names given to ticks Peech (Tick), Sojol peech (Ticks living in the dead leaves), K’àak’ peech 

(Fire tick, red-colored ticks), Mejen peech (small size ticks), Buul tá peech 

(Ticks living on feces). 

Risk of being bitten Places where they have seen ticks At the wall of the house, the kitchen and the poultry nests 

On animals like dogs or cattle 

At the milpa (slang Mexican for agricultural fields) and the monte (slang 

Mexican for jungle) 

At the firewood or corncobs brought from the milpa or the monte 

On clothes of the people who work at the milpa or the monte 

 

Season of the year when ticks are more abundant October 4
th

 which is the day of St Francis for Catholicism. During this time 

because St Francis blesses the seeds and brings the ticks attached to his 

ankle. 

During the rainy season (June-October) 

During February and October 

Whenever there is heat 

 

Tick bites to the household members I have been bitten on my back 

All my sons have been bitten several times 

The peech has bitten my husband several times at the milpa 

The children are bitten by ticks when they hug people who return from the 

milpa or the monte 

Actions after a tick bite Actions after the tick bite I apply alcohol or Vaporub (a commercial ointment with alcanphor/menthol) 

I wash the wound with hot water, salt, and soap 

I apply Denate (methomil powder used to kill ants) on the wound 

I do nothing 

 

Consequences of the tick bite It can kill people 

The bite is only dangerous if the tick has bitten a snake before 

It only makes you loose the appetite 

It produces “aax” (warts, in Mayan language) 

Nothing except for some itch 

Preventive actions to 

avoid tick bites 

 

Strategies to avoid infestation by ticks I bath my dog with Asunthol (coumaphos) 

I bath my dogs with chlorine, detergent and “blue soap” 

I bath my dogs with “burned oil” (car oil already used and discarded) 

I spread insecticide on my yard 

I keep my dogs clean because they accompany me to the milpa 
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Discussion  
 

Rural towns in Yucatan meet the ecolog-

ical and environmental conditions to sustain 

the life cycles of several infectious disease vec-

tors including ticks. Therefore, many vector-

borne diseases including TBDs like rick-

ettsiosis and ehrlichiosis are considered en-

demic pathologies in Yucatan (9, 15-24). As 

with other zoonotic diseases, there must be two 

main objectives to prevent the transmission 

of TBDs. The first one is to achieve a change 

in the habits of people (keep the animals clean, 

search for ticks after a hike through the jun-

gle among others), and the second one in-

volves the improvement of the peridomicili-

ary area (removal of trash and leaves, keep 

down the grass and vegetation as an exam-

ple). Both goals could be achieved through 

community intervention programs (28). When 

a population at risk to acquire a TBD has been 

sensitized after these types of strategies, the 

level of awareness could be gradually in-

creased (29, 30). In these terms, the aim of 

this work was to inquire the knowledge and 

habits of a community under risk to acquire 

TBDs, through face-to-face directed interviews 

with people of a Mayan community.  
 

Knowledge of ticks and risk of being bitten 

Less than 0.1% of the participants consider 

TBD among the important infectious diseas-

es reflecting the lack of government programs 

against these diseases. Considering that Yu-

catan is an endemic area for TBD, there is a 

real need to design such programs, being the 

acquisition of knowledge the first step to 

achieve this goal. Ticks have several Mayan 

names, related to its distribution or to its char-

acteristics like size or color. The collected data 

and the comments of the people suggest that 

they are used to the presence of ticks, which 

has to lead them to think that “ticks are not a 

threat”. It was surprising to found that the pa-

tron saint of Teabo is associated to ticks, and 

some people consider Oct 4
th

 (Saint Francis 

day at the beginning of fall) as the day when 

ticks spread within the town. Several scientific 

kinds of literature have reported than ticks, 

tend to be more abundant on dry rather than 

rainy season and that there is a dramatic re-

duction in its activity starting on fall (31-33). 

In contrast with scientific reports, the surveys 

did not show a clear tendency within the com-

munity, to consider than ticks are more abun-

dant on rainy (37.3%) or dry season (36%). 

This data suggests that people from Teabo 

are not aware of the behavior of ticks even 

when they associate a particular date (Octo-

ber 4
th

) with its “sudden increase”. As the 

harvest season starts in Oct, this “increase” 

could be related to a closer contact with high 

grass, bushes, and crops, which puts them in 

a riskier situation to acquire ticks. However, 

as there is no information about seasonality 

differences on distribution of ticks in our 

region, this is an interesting topic to explore 

in depth.  

 

Actions after a tick bite 

Some studies have reported an overesti-

mation of the infected tick percentages lead-

ing to a saturation of health care centers by 

asymptomatic bitten patients (1) however; the 

people from this study tend to not perform fur-

ther actions because their knowledge about 

the risks associated to these bites is scarce. 

Even the people that mentioned the appear-

ance of a wound on the bite site discarded the 

health care center as an option to seek guid-

ance. Similar to studies in other endemic coun-

tries, people who are not aware of this risk, 

only seek health care when a relative is ill or 

when they have the money to cover the cost 

of a treatment (13). Instead of this, people from 

Teabo use home remedies like ointments, dif-

ferent mixes of sour orange and salt, among 

others. These remedies are commonly used 

even then its activity against ticks has not been 

evaluated. There are reports of ethno practic-

es successfully used against ticks based on the 

exploitation of local natural resources (34, 35). 
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The implementation of this kind of measures 

alongside with the determination of its utility 

is an interesting topic to explore in depth.  
 

Prevention actions to avoid tick bites 

The 62.8% of the people from this com-

munity do not use measures to prevent tick 

infestation in their houses. The remaining per-

centage uses chemical methods on their dogs, 

and only 6.6% uses any method on their yards. 

In contrast with other vectors like mosquitoes 

or bedbugs, ticks elimination is highly diffi-

cult. The preventive actions were the only way 

to stop the spreading of TBDs. Related to this, 

preventive measures like the use of protec-

tive clothing or repellents were not mentioned 

even when people were intentionally questioned 

about it, contrasting with other endemic coun-

tries whose health departments have permanent 

educational campaigns (1, 3, 30). People from 

communities at risk like Teabo do not perceive 

ticks as a threat but as a normal component 

of the environment with the sole activity of 

bothering their dogs or them, unaware of their 

potential consequences as it has been found 

in other endemic countries, even with perma-

nent educational campaigns (1, 3).  
 

Limitations 

The survey lacked questions that could have 

been important to obtain information consid-

ered in other studies like symptoms of spe-

cific diseases and its evolution. 

 
Conclusions  
 

In rural communities like Teabo, TBDs 

are not considered a problem due to the lack 

of governmental prevention programs similar 

to others that exist for pathologies like den-

gue, and because they believe that ticks are 

harmless. As a consequence, people who un-

derestimate or neglect the risk will not easily 

adopt preventive measures. People empower 

a vast knowledge regarding ticks. However, 

the knowledge on the importance and pre-

vention of TBDs is scarce. To overcome this 

situation, data obtained should be taken into 

account to develop programs to sensitize and 

change to some extent, the habits and atti-

tudes that promote the spread of TBD. These 

programs should focus on the development 

of training materials and maintenance work-

shops for the community and the health work-

ers, as the empowerment and passage of these 

new conducts by the people are necessary el-

ements to build awareness among the pop-

ulation regarding the importance of ticks as 

vectors of pathogens and the protection steps 

that they could use to minimize their risk.  

 
Acknowledgements  
 

The authors would like to acknowledge: 

the families of Teabo, Yucatan for their enthu-

siastic participation in this study, Raul Tello, 

Karina Lopez, Angeles Cámara, Joaquin 

Lunfan, Benjamin Balam, Jorge Kú, Bianca 

Herrera, and Alejandra Cámara for their en-

thusiastic participation at the community. The 

authors also thank Eric Dumonteil for his crit-

ical review of the manuscript. The authors 

declare that there is no conflict of interests. 

 
References 
 

1. Butler AD, Sedghi T, Petrini JR, Ahmadi R 

(2016) Tick-borne disease preventive 

practices and perceptions in an endemic 

area. Ticks Tick Borne Dis. 7: 331–337. 

2. Dantas-Torres F (2008) The brown dog 

tick, Rhipicephalus sanguineus (Latreil-

le, 1806) (Acari: Ixodidae): from tax-

onomy to control. Vet Parasitol. 152: 

173–185. 

3. Valente SL, Wemple D, Ramos S, Cashman 

SB, Savageau JA (2015) Preventive be-

haviors and knowledge of tick-borne ill-

nesses: results of a survey from an en-

demic area. J Public Health Manag 

Pract. 21(3): E16–23. 

http://jad.tums.ac.ir/
https://www.ncbi.nlm.nih.gov/pubmed/?term=s+and+knowledge+of+tick-borne+illnesses%3A+resPreventive+behaviorults+of+a+survey+from+an+endemic+area
https://www.ncbi.nlm.nih.gov/pubmed/?term=s+and+knowledge+of+tick-borne+illnesses%3A+resPreventive+behaviorults+of+a+survey+from+an+endemic+area


J Arthropod-Borne Dis, June 2018, 12(2): 152–161                                        K Dzul-Rosado et al.: Attitudes and Practices … 

160 
              http://jad.tums.ac.ir 

             Published Online: June 13, 2018 

 

4. Jongejan F, Uilenberg G (2004) The glob-

al importance of ticks. Parasitology. 

129 Suppl: S3–14. 

5. Despommier D, Ellis B, Wilcox B (2006) 

The Role of Ecotones in Emerging In-

fectious Diseases. Eco Health. 3: 281–

289. 

6. Reyes-Novelo E, Ruíz-Piña HA, Escobedo-

Ortegón FJ, Rodriguez-Vivas RI, Bolio-

Gonzalez M, Polanco-Rodriguez A, Man-

rique-Saide P (2010) Current status and 

perspectives for the study of emergent, 

reemergent and neglected zoonotic dis-

eases in the Yucatan peninsula, Mexi-

co. Tropical and Subtropical Agroeco-

systems. 14: 35–54.  

7. Rodriguez-Vivas RI, Apanaskevich DA, 

Ojeda-Chi MM, Trinidad-Martínez I, 

Reyes-Novelo E, Esteve-Gassent MD, 

Pérez de León AA (2016) Ticks col-

lected from humans, domestic animals, 

and wildlife in Yucatan, Mexico. Vet 

Parasitol. 215: 106–113. 

8. Meneses-Gonzalez F, Peregrino-Rodríguez 

G, Olmos-Rojas P (2010) Rickettsiosis, 

una enfermedad presente pero olvida-

da. Rev Vig Epid. 27(46): 1–4 

9. Dzul-Rosado KR, Peniche-Lara G, Tello-

Martín R, Zavala-Velázquez J, Pacheco 

RC, Labruna MB, Sánchez EC, Zavala-

Castro J (2013) Rickettsia rickettsii iso-

lation from naturally infected Amblyom-

ma parvum ticks by centrifugation in a 

24-well culture plate technique. Open 

Vet J. 3: 101–105. 

10. Eremeeva ME, Zambrano ML, Anaya L, 

Beati L, Karpathy SE, Santos-Silva MM, 

Salceda B, MacBeth D, Olguin H, Dasch 

GA, Aranda CA (2011) Rickettsia rick-

ettsii in Rhipicephalus ticks, Mexicali, 

Mexico. J Med Entomol. 48: 418–421. 

11. Galaviz-Silva L, Perez-Trevino KC, Mo-

lina-Garza ZJ (2013) Distribution of ix-

odid ticks on dogs in Nuevo Leon, Mex-

ico, and their association with Borrelia 

burgdorferi sensu lato. Exp Appl Acarol.  

61(4): 491–501. 

12. Zavala-Castro J, Dzul-Rosado K, Tello-

Martín R, Zavala-Velázquez JE (2014) 

Isolation of Rickettsia typhi from Hu-

man, Mexico. Emerg Infect Dis. 20: 

1411–1412. 

13. Kisinza WN, Talbert A, Mutalemwa P, 

Mccall PJ (2008) Community knowledge, 

attitudes and practices related to tick-

borne relapsing fever in dodoma rural 

district, central Tanzania. Tanzan J Health 

Res. 10: 131–136. 

14. Gongora-Biachi RA, Zavala-Velazquez J, 

Castro-Sansores CJ, González-Martínez 

P (1999) First case of human ehrlichio-

sis in Mexico. Emerg Infect Dis. 5: 481. 

15. Perez-Osorio CE, Zavala-Velazquez JE, 

Arias Leon JJ, Zavala-Castro JE (2008) 

Rickettsia felis as emergent global threat 

for humans. Emerg Infect Dis. 14: 1019–

1023. 

16. Zavala-Castro JE, Dzul-Rosado KR, Le-

on JJ, Walker DH, Zavala-Velázquez 

JE (2008) An increase in human cases 

of spotted fever rickettsiosis in Yuca-

tan, Mexico, involving children. Am J 

Trop Med Hyg. 79: 907–910. 

17. Zavala-Castro JE, Zavala-Velazquez JE, 

Peniche-Lara GF, Sulú Uicab JE (2009) 

Human rickettsialpox, southeastern Me-

xico. Emerg Infect Dis. 15: 1665–1667. 

18. Zavala-Castro JE, Zavala-Velazquez JE, 

Sulu Uicab JE (2009) Murine typhus in 

child, Yucatan, Mexico. Emerg Infect 

Dis. 15: 972–974. 

19. Zavala-Castro JE, Zavala-Velazquez JE, 

Walker DH, Ruiz Arcila EE, Laviada-

Molina H, Olano JP, Ruiz-Sosa JA, 

Small MA, Dzul-Rosado KR (2006) 

Fatal human infection with Rickettsia 

rickettsii, Yucatan, Mexico. Emerg In-

fect Dis. 12: 672–674. 

20. Zavala-Velazquez J, Laviada-Molina H, 

Zavala-Castro J, Perez-Osorio C, Becer-

ra-Carmona G, Ruiz-Sosa JA, Bouyer 

DH, Walker DH (2006) Rickettsia felis, 

http://jad.tums.ac.ir/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Distribution+of+ixodid+ticks+on+dogs+in+Nuevo+Leon%2C+Mexico%2C+and+their+association+with+Borrelia+burgdorferi+sensu+lato


J Arthropod-Borne Dis, June 2018, 12(2): 152–161                                        K Dzul-Rosado et al.: Attitudes and Practices … 

161 
              http://jad.tums.ac.ir 

             Published Online: June 13, 2018 

 

the agent of an emerging infectious dis-

ease: Report of a new case in Mexico. 

Arch Med Res. 37: 419–422. 

21. Zavala-Velazquez JE, Ruiz-Sosa J, Vado-

Solis I, Billings AN, Walker DH (1999) 

Serologic study of the prevalence of 

rickettsiosis in Yucatan: evidence for a 

prevalent spotted fever group rick-

ettsiosis. Am J Trop Med Hyg. 61: 

405–408. 

22. Zavala-Velazquez JE, Ruiz-Sosa JA, 

Sanchez-Elias RA, Becerra-Carmona 

G, Walker DH (2000) Rickettsia felis 

rickettsiosis in Yucatan. Lancet. 356: 

1079–1080. 

23. Zavala-Velazquez JE, Yu XJ and Walker 

DH (1996) Unrecognized spotted fever 

group rickettsiosis masquerading as 

dengue fever in Mexico. Am J Trop 

Med Hyg. 55: 157–159. 

24. Zavala-Velazquez JE, Zavala-Castro JE, 

Vado-Solis I, Ruiz-Sosa JA, Moron CG, 

Bouyer DH, Walker DH (2002) Identi-

fication of Ctenocephalides felis fleas 

as a host of Rickettsia felis, the agent of 

a spotted fever rickettsiosis in Yucatan, 

Mexico. Vector Borne Zoonotic Dis. 2: 

69–75. 

25. Lavery JV, Tinadana PO, Scott TW, Har-

rington LC, Ramsey JM, Ytuarte-Nuñez 

C, James AA (2010) Towards a frame-

work for community engagement in glob-

al health research. Trends Parasitol. 26: 

279–283. 

26. SNIM Teabo INAFED, SEGOB (2010) 

Available at: 

https://www.gob.mx/cms/uploads/at-

tachment/file/47208/Yucatan_075.pdf 

27. Floyd J, Fowler J (2013) Survey Research 

Method 5
th

 edition, University Massa-

chusetts Boston. SAGE Publications, 

Inc. 184 pages,  

28. Piesman J, Eisen L (2008) Prevention of 

tick-borne diseases. Annu Rev Entomol. 

53: 323–343. 

29. Arikan I, Kasifoglu N, Metintas S, Kalyon-

cu C (2010) Knowledge, beliefs, and 

practices regarding tick bites in the Turk-

ish population in a rural area of the 

Middle Anatolian Region. Trop Anim 

Health Prod. 42: 669–675. 

30. Bayles BR, Evans G, Allan BF (2013) 

Knowledge and prevention of tick-

borne diseases vary across an urban-to-

rural human land-use gradient. Ticks 

Tick Borne Dis. 4: 352–358. 

31. Cruz-Vazquez C, Garcia-Vazquez Z (1999) 

Seasonal distribution of Rhipicephalus 

sanguineus ticks (Acari: Ixodidae) on 

dogs in an urban area of Morelos, Mex-

ico. Exp Appl Acarol. 23: 277–280. 

32. Dantas-Torres F, Chomel BB, Otranto D 

(2012) Ticks and tick-borne diseases: a 

One Health perspective. Trends Parasi-

tol. 28: 437–446 

33. Pfaffle M, Littwin N, Muders SV, Petney 

TN (2013) The ecology of tick-borne 

diseases. Int J Parasitol. 43: 1059–1077. 

34. Wanzala W (2017) Potential of tradition-

al knowledge of plants in the manage-

ment of arthropods in livestock indus-

try with focus on (Acari) ticks. Evid 

Based Complement Alternat Med. 

2017: 8647919. 

35. Wanzala W, Takken W, Mukabana WR, 

Pala AO, Hassanali A (2012) Eth-

noknowledge of Bukusu community on 

livestock tick prevention and control in 

Bungoma District, western Kenya. J Eth-

nopharmacol. 140: 298–324. 

http://jad.tums.ac.ir/

