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Introduction 

 

Ticks have become an increasing problem to people and animals in the United States. Ticks 

are obligate blood-feeders that require an animal host to survive and reproduce. They feed on a 

wide variety of mammals, birds, reptiles, and even amphibians. While most ticks feed on specific 

host animals and are not considered to be of medical or veterinary importance, several ticks have 

a wide host range and attack people, pets, or livestock. Ticks can be a nuisance; their bites can 

cause irritation and in some cases even paralysis. Severe infestations on animals can cause 

anemia, weight loss, and even death from the consumption of large quantities of blood. Ticks can 

also transmit many human and animal disease pathogens, which include viruses, bacteria, 

rickettsia, and protozoa.  

 

The association between ticks and disease was first demonstrated when Theobald Smith and 

Fred Kilbourne proved in 1893 that Texas cattle fever (cattle babesiosis) was caused by a 

protozoan transmitted by an infected tick. In the late 1800s, Rocky Mountain spotted fever was 

the first human tick-borne disease identified in the United States and for many years was the 

major tick-associated disease in this country. Although first recognized from the virulent cases in 

the Bitterroot Valley of Montana, it eventually became evident that most cases were distributed 

through the eastern United States. Lyme disease was first recognized as a distinct clinical entity 

from a group of arthritis patients in the area of Lyme, Connecticut, in 1975, although it became 

evident that this disease had an extensive history in Europe throughout the twentieth century. 

Today, Lyme disease is the leading arthropod-associated disease in the United States with over 

38,069 human cases reported to the Centers for Disease Control and Prevention (CDC) in 2015. 

This may represent only about 10% of physician-diagnosed cases. In 2013, CDC announced that 

about 300,000 cases of Lyme actually occur annually.  Surveys have found that up to a quarter of 

residents in Lyme disease endemic areas have been diagnosed with the disease and that many 

residents perceive the disease as a serious or very serious problem. Without an effective 

intervention strategy, the steadily increasing trend in Lyme disease case reports is likely to 

continue.  

 

In the northeastern United States, the emergence of Lyme disease can be linked to changing 

landscape patterns. A Swedish naturalist named Pehr Kalm recorded in his journal of his travels 

in the United States in 1748-1750 that ticks were abundant and annoying. Over a century later in 

1872, entomologist Asa Fitch noted that ticks were nearly or quite extinct along the route that 

Pehr Kalm had traveled. During this time, the land had been cleared for agriculture and white-

tailed deer in many areas were drastically reduced or virtually eliminated due to habitat loss and 

unregulated hunting. With the reestablishment of forested habitat and animal hosts through the 

latter half of the twentieth century, ticks that may have survived on islands off the southern New 

England coast were able to increase and spread. The blacklegged tick, Ixodes scapularis, which 

is commonly known as the “deer” tick, and the principal vector for Lyme disease spirochetes, 

was present on Naushon Island, Massachusetts, in the 1920s and 1930s. Some I. scapularis from 

Montauk Point, Long Island, New York, that were collected in the late 1940s and early 1950s 

were found infected with Lyme disease bacteria. The risk of human infection increased through 

the 1960s and 1970s until the recognition of the disease from the cluster of cases in Lyme.  

An estimated three quarters of all Lyme disease cases are acquired from ticks picked up during 

activities around the home. With the steady increase in the incidence and geographic spread of 
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Lyme disease, there is a need for homeowners, public health officials, and the pest control 

industry to learn how to manage or control the tick problem. The withdrawal of the human Lyme 

disease vaccine (LYMErix) has essentially brought the control of the disease back to managing 

tick bites and methods to suppress the local tick population or prevalence of pathogen infection 

in the ticks. The purpose of this handbook is to provide basic information on ticks and their 

biology, basic information on the diseases they carry, methods to reduce the risk of exposure to 

these parasites, and most importantly, information on how to reduce or manage tick populations, 

and therefore risk of disease. 

 

Vector-borne diseases, including diseases transmitted by ticks, continue to be a public health 

concern in the United States and abroad. Ticks are arthropods that belong to two large groups, 

hard (ixodid) and soft (argasid) ticks. Soft ticks undergo no more than seven molts during their 

lifecycle while hard ticks undergo three (see Figure 1). The life cycle duration varies as each of 

these life stages requires a blood meal from a vertebrate host. Ticks are highly adaptive to 

environmental change. In warmer climates, the life cycle duration may be less than a year. In 

colder climates, ticks can go months or years without feeding when the hosts are not available; 

the life cycle can encompass 3 years or longer. Numerous vertebrate species, such as rodents, 

deer, and rabbits, participate in zoonotic cycles that maintain infectious organisms in nature. 

Typically, a tick becomes infected with a virus, bacterium, or protozoan by feeding on an animal 

(reservoir host) that has the infection in its blood or by transovarial transmission of infected ova 

from an infected adult female tick. Ticks, in turn, transmit pathogens to reservoir animals in their 

salivary secretions 

while feeding. 
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Preventing tick bites 

 

While it is a good idea to take preventive measures against ticks year-round, be extra vigilant in 

warmer months (April-September) when ticks are most active. 

 

Avoid Direct Contact with Ticks 

 

If at all possible, 

 Avoid wooded and brushy areas with high grass and leaf litter. 

 Walk in the center of trails. 

 

Repel Ticks on Skin and Clothing 

 

 Use repellent that contains 20 percent or more DEET, picaridin, or IR3535 on exposed 

skin for protection that lasts several hours.  Always follow product instructions.  

o Adults should apply these products to children, avoiding hands, eyes, and mouth. 

 Wearing light colored clothes with long sleeves and long pants makes it easier to spot the 

ticks on clothes and denies them access to skin surfaces.  Tucking pants legs into socks or 

boots also makes it more challenging for the ticks to access your skin. 

 Use products that contain permethrin on clothing. Treat clothing and gear, such as boots, 

pants, socks and tents with products containing 0.5% permethrin. It remains protective 

through several washings. Pre-treated clothing is available and may be protective longer. 

 The Environmental Protection Agency (EPA) has an online tool to help you select the 

repellent that is best for you and your family.  (Click here) 

 

Find and Remove Ticks from Your Body 

 

 Bathe or shower as soon as possible after coming indoors (preferably within two hours) 

to wash off and more easily find ticks that are crawling on you. 

 Conduct a full-body tick check using a hand-held or full-length mirror to view all parts of 

your body upon return from tick-infested areas. Parents should check their children for 

ticks under the arms, in and around the ears, inside the belly button, behind the knees, 

between the legs, around the waist, and especially in their hair.  Be vigilant for the next 

few days, as ticks can be very small  

 Examine gear and pets. Ticks can ride into the home on clothing and pets, then attach to a 

person later, so carefully examine pets, coats, and day packs. 

 Tumble dry clothes in a dryer on high heat for 10 minutes to kill ticks on dry clothing 

after you come indoors.  

o If the clothes are damp, additional time may be needed.   

o If the clothes require washing first, hot water is recommended. Cold and medium 

temperature water will not kill ticks effectively. If the clothes cannot be washed in 

hot water, tumble dry on low heat for 90 minutes or high heat for 60 minutes. 

Clothes should be warm and completely dry. 

http://cfpub.epa.gov/oppref/insect/
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Tick Removal 

 

How to properly remove a tick 

 

1. Use fine-tipped tweezers to grasp the tick as close to the skin's surface as possible. 

2. Pull upward with steady, even pressure. Don't twist or jerk the tick; this can cause the mouth-

parts to break off and remain in the skin. If this happens, remove the mouth-parts with 

tweezers. If you are unable to remove the mouth easily with clean tweezers, leave it alone 

and let the skin heal. 

3. After removing the tick, thoroughly clean the bite area and your hands with rubbing alcohol, 

an iodine scrub, or soap and water. 

4. Dispose of a live tick by submersing it in alcohol, placing it in a sealed bag/container, 

wrapping it tightly in tape, or flushing it down the toilet. Never crush a tick with your fingers. 

   

 

 

 

 

  Avoid folklore remedies such as "painting" the tick with nail polish or petroleum jelly, or 

using heat to make the tick detach from the skin. Your goal is to remove the tick as quickly as 

possible–not waiting for it to detach. 

 

Tick Borne Diseases 

 

Signs and Symptoms 

 

Many tick-borne diseases can have similar signs and symptoms.  The most common symptoms 

of tick-related illnesses are: 
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 Fever/chills. With all tick-borne diseases, patients can experience fever at varying 

degrees and time of onset. 

 Aches and pains. Tick-borne disease symptoms include headache, fatigue, and muscle 

aches. With Lyme disease you may also experience joint pain. The severity and time of 

onset of these symptoms can depend on the disease and the patient's personal tolerance 

level. 

 Rashes. 

Lyme disease, Southern tick-associated rash illness (STARI), Rocky Mountain spotted 

fever (RMSF), Ehrlichiosis, and Tularemia can result in distinctive rashes, as follows:   

 

 In Lyme disease, the rash may appear within 3-30 days, typically before the onset 

of fever. The Lyme disease rash is the first sign of infection and is usually a 

circular rash called Erythema migrans (EM). This rash occurs in approximately 

70-80% of infected persons and begins at the site of a tick bite. It may be warm, 

but is not usually painful. Some patients develop additional EM lesions in other 

areas of the body several days later. 

 The rash of STARI is nearly identical to that of Lyme disease, with a red, 

expanding "bull’s eye” lesion that develops around the site of a lone star tick bite. 

Unlike Lyme disease, STARI has not been linked to any arthritic or neurologic 

symptoms. 

 The rash seen with RMSF varies greatly from person-to-person in appearance, 

location, and time of onset. About 10% of people with RMSF never develop a 

rash. Most often, the rash begins 2-5 days after the onset of fever as small, flat, 

pink, non-itchy spots (macules) on the wrists, forearms, and ankles and spreads to 

the trunk. It sometimes involves the palms and soles. The red to purple, spotted 

(petechial) rash of RMSF is usually not seen until the sixth day or later after onset 

of symptoms and occurs in 35-60% of patients with the infection. 

 In the most common form of tularemia, a skin ulcer appears at the site where the 

organism entered the body. The ulcer is accompanied by swelling of regional 

lymph glands, usually in the armpit or groin. 

 In about 30% of patients (and up to 60% of children), ehrlichiosis can cause a 

rash. The appearance of the rash ranges from macular to maculopapular to 

petechial, and may appear after the onset of fever. 

 

Tick-borne diseases can result in mild symptoms treatable at home to severe infections requiring 

hospitalization. Although easily treated with antibiotics, these diseases can be difficult for 

physicians to diagnose. However, early recognition and treatment of the infection decreases the 

risk of serious complications. So see your doctor immediately if you have been bitten by a tick 

and experience any of the symptoms described or examples shown on the following page. 

If you have been bitten by a tick and develop any of the symptoms mentioned above within a few 

weeks, a health care provider should evaluate the following before deciding on a course of 

treatment: 

1. Your symptoms 

2. The geographic region in which you were bitten. 

3. Diagnostic tests, if indicated by the symptoms and the region where you were bitten. 

https://www.cdc.gov/lyme/index.html
http://www.cdc.gov/stari/
http://www.cdc.gov/rmsf/
http://www.cdc.gov/rmsf/
http://www.cdc.gov/ehrlichiosis/
http://www.cdc.gov/tularemia/
https://www.cdc.gov/lyme/signs_symptoms/index.html
https://www.cdc.gov/ticks/geographic_distribution.html
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Example: Late (petechial) rash on hand and forearm in patient with Rocky Mountain spotted fever 

  

Example: "Target" lesion 

on patient with Lyme 

disease. 

Example: Patient with STARI. 
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Prophylaxis (Preventive Treatment) 

 

Anaplasmosis, Babesiosis, Ehrlichiosis, or Rocky Mountain Spotted Fever 

 

Antibiotic treatment following a tick bite is not recommended as a means to prevent 

anaplasmosis babesiosis, ehrlichiosis, or Rocky Mountain spotted fever. There is no evidence 

this practice is effective, and this may simply delay onset of disease. Instead, persons who 

experience a tick bite should be alert for symptoms suggestive of tick-borne illness and consult a 

physician if fever, rash, or other symptoms of concern develop. 

 

Lyme disease 

 

The Infectious Disease Society of America (IDSA) does not generally recommend antimicrobial 

prophylaxis for prevention of Lyme disease after a recognized tick bite. However, in areas that 

are highly endemic for Lyme disease, a single dose of doxycycline may be offered to adult 

patients (200 mg) who are not pregnant and to children older than 8 years of age (4 mg/kg up to a 

maximum dose of 200 mg) when all of the following circumstances exist: 

A. Doxycycline is not contraindicated. 

B. The attached tick can be identified as an adult or nymphal I. scapularis tick. 

C. The estimated time of attachment is ≥36 hours based on the degree of engorgement of the 

tick with blood or likely time of exposure to the tick. 

D. Prophylaxis can be started within 72 hours of tick removal. 

E. Lyme disease is common in the county or state where the patient lives or has recently 

traveled, (i.e., CT, DE, MA, MD, ME, MN, NH, NJ, NY, PA, RI, VA, VT, WI). 
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Overview of Tick-borne Diseases 

Source: Tick-borne Diseases of the United States – A Reference Manual for Health Care Providers (2017) 
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Treatment and Management 

 

Note: Consult a medical professional for the most current available treatments. The below table 

is for educational purposes only. 

 

 

 
 

Treatment of Asymptomatic Persons Seropositive for Tick-borne Rickettsial Diseases  

 

Treatment of asymptomatic persons seropositive for tick-borne rickettsial diseases is not 

recommended regardless of past treatment status. Anti-rickettsial antibodies can persist in the 

absence of clinical disease for months to years after primary infection; therefore, serologic tests 

cannot be used to monitor response to treatment for tick-borne rickettsial diseases. 

 

Preventive Therapy after Tick Bite  

 

Studies of preventive antibacterial therapy for rickettsial infection in humans are limited. 

Available data do not support prophylactic treatment for rickettsial diseases. As stated earlier, the 

Infectious Disease Society of America (IDSA) does not generally recommend antimicrobial 

prophylaxis for prevention of Lyme disease after a recognized tick bite. However, in areas that 

are highly endemic for Lyme disease, a single dose of doxycycline may be offered to adult 

patients (200 mg) who are not pregnant and to children older than 8 years of age. Consult with 

your medical professional. 

Antibiotic treatment following a tick bite is not recommended as a means to prevent 

anaplasmosis, babesiosis, ehrlichiosis, or Rocky Mountain spotted fever. There is no evidence 

this practice is effective, and it may simply delay onset of disease. Instead, persons who 

experience a tick bite should be alert for symptoms suggestive of tick-borne illness and consult a 

physician if fever, rash, or other symptoms of concern develop.  

Tularemia prophylaxis is recommended only in cases of laboratory exposure to infectious 

materials: 

 Doxycycline (100 mg orally BID X 14 days) is generally recommended for prophylaxis 

in adults.  

 Ciprofloxacin (500 mg orally BID) is not FDA-approved for prophylaxis of tularemia but 

has demonstrated efficacy in various studies, and may be an alternative for patients 

unable to take doxycycline. 

 

  



 10 Revised 30 May 2018 

Reporting 

 

An employee who sustains a tick bite during job related activities should report to their 

supervisor or next line of management as soon as feasible.  The supervisor must complete an 

Online First Report form within 2 hours. 
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Tick species and their geographic location(s) 

American Dog Tick 

 

 

Where found: Widely distributed east of the Rocky Mountains. Also occurs in limited areas on 

the Pacific Coast. 

Transmits: Tularemia and Rocky Mountain spotted fever. 

Comments: The highest risk of being bitten occurs during spring and summer. Dog ticks are 

sometimes called wood ticks.  Adult females are most likely to bite humans. 

  

http://www.cdc.gov/tularemia/
http://www.cdc.gov/rmsf/
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Blacklegged Tick 

 
 

 

Where found: Widely distributed in the northeastern and upper Midwestern United States. 

Transmits: Lyme disease, Anaplasmosis, Babesiosis, and Powassan disease. 

Comments: The greatest risk of being bitten exists in the spring, summer, and fall. However, 

adults may be out searching for a host any time winter temperatures are above freezing. Stages 

most likely to bite humans are nymphs and adult females.  

https://www.cdc.gov/lyme/index.html
http://www.cdc.gov/anaplasmosis/
http://www.cdc.gov/parasites/babesiosis/
https://www.cdc.gov/powassan/index.html
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Lone Star Tick 

 
 

 

Where found: Widely distributed in the southeastern and eastern United States.  

Transmits: Ehrlichia chaffeensis and Ehrlichia ewingii (which cause human Ehrlichiosis), Tularemia, 

and STARI.  

Comments: A very aggressive tick that bites humans. The adult female is distinguished by a white dot 

or “lone star” on her back. Lone star tick saliva can be irritating; redness and discomfort at a bite site 

does not necessarily indicate an infection. The nymph and adult females most frequently bite humans 

and transmit disease. 
  

http://www.cdc.gov/ehrlichiosis/
http://www.cdc.gov/tularemia/
http://www.cdc.gov/stari/
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Brown Dog Tick 

 
 

 
 

Where found: Worldwide. 

Transmits: Rocky Mountain spotted fever (in the southwestern U.S. and along the U.S.-Mexico 

border).  

Comments: Dogs are the primary host for the brown dog tick in each of its life stages, but the tick may 

also bite humans or other mammals. 
  

http://www.cdc.gov/rmsf/
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Gulf Coast Tick 

 
 

 
 

Where found: Coastal areas of the U.S. along the Atlantic coast and the Gulf of Mexico. 

Transmits: Rickettsia parkeri rickettsiosis, a form of spotted fever. 

Comments: Larvae and nymphs feed on birds and small rodents, while adult ticks feed on deer and 

other wildlife. Adult ticks have been associated with transmission of R. parkeri to humans. 
  

http://www.cdc.gov/otherspottedfever/
http://www.cdc.gov/otherspottedfever/
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Rocky Mountain Wood Tick 

 
 

 
 

Where found: Rocky Mountain states and southwestern Canada from elevations of 4,000 to 10,500 

feet. 

Transmits: Rocky Mountain spotted fever, Colorado tick fever, and Tularemia. 

Comments: Adult ticks feed primarily on large mammals. Larvae and nymphs feed on small 

rodents. Adult ticks are primarily associated with pathogen transmission to humans. 
  

http://www.cdc.gov/rmsf/
https://www.cdc.gov/coloradotickfever/index.html
http://www.cdc.gov/tularemia/
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Western Blacklegged Tick 

 
 

 
 

Where found: Along the Pacific coast of the U.S., particularly northern California. 

Transmits: Anaplasmosis and Lyme disease.  

Comments: Nymphs often feed on lizards, as well as other small animals. As a result, rates of infection 

are usually low (~1%) in adults. Stages most likely to bite humans are nymphs and adult females. 
  

http://www.cdc.gov/anaplasmosis/
https://www.cdc.gov/lyme/index.html
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The Life Cycle of Ticks 

Source: CDC 

 

Tick-borne Diseases Abroad 

 

Activities that increase risk for tick exposure worldwide include (but are not limited to): outdoor 

recreation such as camping, hiking, fishing, or bicycling; military training; outdoor occupations such as 

forestry; and collecting mushrooms, berries, or flowers in forested or agricultural areas. 
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Resources: 

 Diagnosis and Management of Tick-borne Rickettsial Diseases: Rocky Mountain Spotted 

Fever and Other Spotted Fever Group Rickettsioses, Ehrlichioses, and Anaplasmosis — 

United States, A Practical Guide for Health Care and Public Health Professionals (2016) 

(Click here) 

 Critical Needs and Gaps in Understanding Prevention, Amelioration, and Resolution of 

Lyme and Other Tick-Borne Diseases (Click here) 

 Tick-borne Diseases of the United States – A Reference Manual for Health Care 

Providers (2017) Click here 

 Find the Repellent that is Right for You (Click here) 

 Natural Tick Repellents and Pesticides (Click here) 

 Skin-Applied Repellent Ingredients (Click here) 

https://www.cdc.gov/mmwr/volumes/65/rr/rr6502a1.htm
http://www.nap.edu/catalog/13134.html
https://www.cdc.gov/lyme/resources/TickborneDiseases.pdf
https://www.epa.gov/insect-repellents/find-repellent-right-you
https://www.cdc.gov/lyme/prev/natural-repellents.html
https://www.epa.gov/insect-repellents/skin-applied-repellent-ingredients

