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The Bed Bug 
(Cimex lectularius) 

• Insects (true bugs) 

• Typically feed at night 

• Feed only on blood    

• Prefer to feed on humans 

• Alternate hosts: 
        rodents, bats, birds, pets 

     (cats, dogs, etc.) 

 Not caused by bad housekeeping!! 

 BED BUGS CAN HAPPEN TO ANYONE! 

• Cause significant economic, 

physical, & mental distress 



bedbugfoundation.org 

Unfed adults: ~1/4 to 

3/8 inch long 

0.2 inch 

The Bed Bug Life Cycle 
 

Total developmental 

time (egg to adult): 

 

        21 days @ 86F  

      120 days @ 65F 
 



Life History Characteristics Show 

That Bed Bug Numbers Can Quickly 

Skyrocket … (Early Detection and Treatment   

         are Very Important) 
 Eggs  

  Glued in place 
  1 – 12 eggs / day / female 
  A single female can produce ~150 eggs 
  Hatch in 6 – 17 days 

 Adults (males & females) 
  Require repeated blood meals 
  Can live 12 – 18 months 
  Can survive months of starvation  

 Nymphs (immature bugs) 
  Five nymphal stages 
  Require a blood meal in order to grow  



Some Basics of Bed Bug 
Management 

• Early detection and treatment are 
very important.  

• Bed bug control typically is much 
faster and less expensive when the 
infestation is detected early. 



BED BUG HABITS 

• Cannot fly 

• Can walk very fast 

• Typically hide during the day in dark,  

    protected sites (esp. cracks & crevices) 

• Prefer fabric, wood, and paper surfaces  

• Can cling tightly to surfaces 



In Electrical Outlets 

Behind A Hanging Picture 

Some bed bug hiding places 

In Carpeting 

In Furniture 
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1st Cirkil treatment 
(3.5 gal Cirkil CX +  

0.17 gal RTU) 

1
0

-2
4

-1
2

 

2nd  Cirkil treatment 
(1.63 gal Cirkil CX +  

0.13 gal RTU) 

1
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4th Cirkil treatment 
(5 gal Cirkil CX + 

0.58 gal RTU) 

0
1

-1
8

-1
3

 Total volume 
Cirkil applied: 
15.13 gal CX + 
1.26 gal RTU  

0 0 

Live adults for ~145 days 

3rd stage 
nymph 

1st stage 
nymph 

adult 
male 

Live immature bed 
bugs for ~110 days 

Home vacated:  late August 2012 
Home temperature:  65-70°F (18-21°C)  

starved bed bugs can 
survive for a long time: 

3rd Cirkil treatment 
(5 gal  Cirkil CX +  

0.38 gal RTU) 

1
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Home temperature:  65-70°F (18-21°C)  
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4 ClimbUps contained a 
total of 38 bed bugs (all 

stages) from master 
bedroom only 

8 Verifis contained a 
total of 58 bed bugs 

(all stages) from 
living room, dining 

room, guest and 
master bedrooms 

dead 

dead 

dead 

Key 

ClimbUp 
Verifi 

Bed bug movement in vacant home— 
Assessment with Monitoring Devices 

Monitors in place for 9 d 







Bed bugs are very 

good hitchhikers! 

•  luggage 

•  furniture 

•  bedding 

•  backpacks, purses, briefcases 

•  clothing 

•  … 

Bed bugs can be moved from one place 

to another by hiding in: 

http://images.google.com/imgres?imgurl=http://classroomclipart.com/images/gallery/Things/backpack-books2_.jpg&imgrefurl=http://classroomclipart.com/cgi-bin/kids/imageFolio.cgi?action=view&link=Things&image=backpack-books2_.jpg&img=&tt=&usg=__OpQhksG6ZosTTr5RqVVpRXX9YCw=&h=377&w=340&sz=65&hl=en&start=24&tbnid=_WFUjL_LOVgufM:&tbnh=122&tbnw=110&prev=/images?q=backpack+clipart&gbv=2&ndsp=20&hl=en&sa=N&start=20


--Bed Bug Hitchhikers— 

in walker & wheelchair 

Photos courtesy of General Pest Control Co. 



--Bed Bug Hitchhikers— 

in shoe tread 



Bed Bugs In  
Public Facilities 

• Brought in by visitors, staff, etc. 

• Brought in on clothing, coats, shoes, purses, 

briefcases, wheelchairs, walkers, etc. 

• Bugs then crawl into the facilities’ chairs, 

carpeting, equipment, etc.  

• A single bed bug does not warrant panic or 

business closure! 

– Early identification is very important 

– Capture a bug for positive identification 



--A pictorial guide for recognizing bed bugs and other household pests 
--Information on integrated pest management (IPM) strategies 

http://u.osu.edu/bedbugs 



--A pictorial guide for recognizing bed bugs and other household pests 
--Information on integrated pest management (IPM) strategies 

http://u.osu.edu/bedbugs 



OSU Bed Bug Website 
http://u.osu.edu/bedbugs 



OSU Survey: Common Bed Bug “Imposters” 

• Carpet beetles 

• Cockroaches (esp. nymphs) 

• Stink bugs 

• Others, less common 

– Bat bugs 

– Other insects 

– Non-insects 

About 15% of customers ask for bed bug 
treatment when they have a different pest 



OSU Bed Bug Website 
http://u.osu.edu/bedbugs 



– easily mistaken for bed bugs 

– multiple symptoms including itching 
(pruritus) and rash-- groups of spots; or 
red, inflamed skin with or without 
blisters 

– complaints of being bitten by something 
causing an intense itching and rash 

– in some people, irritation of respiratory 
tract and eyes  

Know your Pest: 
Carpet Beetles 

furniture carpet beetle 
Anthrenus flavipes 

larvae 

adults 

black carpet beetle 
Attagenus unicolor 

larva 

adult 
pestcontrol-products 

.com/beetle_facts.htm 

Larval hairs can cause  

dermatitis in humans 

http://www.padil.gov.au/pests-and-diseases/pest/main/142859


• Larvae feed on animal materials 

– woolens, carpets, furs, hides, feathers, horns,  

   bones, hair, silk, fish meal, insect pupae, dead insects 

– cause surface damage, misc. holes, uneven areas 

• Larvae also feed on plant materials 

– rye meal, corn, red pepper, rice, flour, wheat 

• Adults feed primarily on pollen & nectar (esp. Spiraea  spp. 
& crape myrtle); pollen is required for egg production 

Carpet Beetles 

Bridal wreath spirea Japanese spirea Crape myrtle 

varied carpet beetle 

Anthrenus verbasci  

James Kalisch, UNL Entomology 

adults 

larvae 



 

Recognize the telltale 

signs of bed bugs! 

• Black fecal spots  

• Shed skins & eggshells 

• Live bed bugs (nymphs & adults) 

• Blood stains from crushed bugs 

• Welts on exposed skin 

• Distinctive “buggy” odor  

    (in severe infestations) 
 

23 



Bed Bug Prevention 

• Recognize the telltale signs 

   of bed bugs  

• Take measures to reduce the 

   risk of getting bed bugs 

• Prevent bugs from spreading 

   to new sites 



INTEGRATED PEST MANAGEMENT 

(IPM) : 

Correctly identify the pest 

 + 

Conduct a thorough inspection 

+ 

Use sanitation measures 

+ 

Use non-chemical measures  

+ 

Apply insecticides to targeted sites 



Vacuuming to contain bed bugs 

Jones and Boggs. 2001. OSU Fact Sheet HYG-2158. 



Treatment Options  
 

• Heat treatment (whole structure, container) 
• Important to include 

   residual insecticide product(s) 

 

• Insecticide treatment (dusts, liquids, aerosols) 
• Residual insecticide products are essential 

• Fumigation (sulfuryl fluoride) 
• Important to include  

   residual insecticide product(s) 



Whole Room Heat Treatment 



Steaming 
•  Commercial steam unit preferable 

•  Dry steam preferable (less moisture) 

•  Surface temperature should be  

    ~176ºF (80ºC) 

•  Steam immediately kills bed bugs & eggs 

•  Requires working slowly and thoroughly 

•  Steam can penetrate many fabrics & padding  

• Some materials too thick for heat transfer 

• Prolonged drying time (use fan, dehumidifier,  

natural ventilation) 

•  No residual protection 

Photo courtesy of General  

Pest Control Co. 

Some measures to help reduce the 

number of bed bugs: 



Cold Treatment 



*Department of Pest Control, 
Norwegian Institute of Public Health, 
Nydalen, Oslo, Norway 

• All bed bugs died after 3 weeks of exposure at temperatures 
below 19 ∘F (−7∘C ).   

• Prolonged exposure to low temperatures caused detrimental 
effects (fewer eggs, less egg hatch, and reduced molting) in 

bed bugs both during and after cold treatment.  
• Three weeks of cold treatment time at temperatures below 

19 ∘F (−7∘C ) can kill bed bugs in small items. 



• Residual insecticides are essential!!! 

• There is no single “magic bullet” 

• Bed bug control is time-intensive and 
labor-intensive 

• Spot treat all harborage sites 

 

 

Some Basics of Bed Bug 
Management Using 

Insecticides 



Active Ingredient 
(insecticide class) 

  Product  Name(s) 

Imidacloprid + ß-cyfluthrin 
(neonicotinoid + pyrethroid) 

Temprid® SC 

Acetamiprid + bifenthrin 
(neonicotinoid + pyrethroid) 

Transport®  Mikron 
Transport® GHP 

Thiamethoxam + λ-cyhalothrin 
(neonicotinoid + pyrethroid) 

Tandem® 

Dinotefuran + diatomaceous earth 
(neonicotinoid + silica dioxide) 

Prescription Treatment 
  Alpine® Dust 
  Alpine® PI 

Chlorfenapyr 
(halogenated pyrrole) 

Phantom®  SC 
Phantom® PI 

Amorphous silica gel CimeXa™ 

Clothianidin + metofluthrin + PBO 
(neonicotinoid + pyrethroid + synergist) 

CrossFire® 

Some newer insecticides for use against bed bugs: 
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Insecticides 

Don’t Always Kill 

Bed Bug Eggs 



Silica Gel – Promising Desiccant Dust 



• Bed bug control typically takes several 
treatments (average of 2 to 3 trts) 

• It is important to use several different 
formulations (dusts, sprays, etc.), and 
often, several different insecticides 

Some Basics of Bed Bug 
Management Using 

Insecticides 



OSU Survey: Visits Needed per Infestation 

Clustered around average of 2-3 visits per infestation 
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Consider hiring a professional pest 

control company for bed bug work  

• Make sure properly 

   licensed 

• Check for satisfied customer 

references that relate to bed bug 

control  

• Determine if they will be doing many 

of the things that you learn today 



• Must be sprayed directly on the bed bugs 

(‘kills on contact’) 

• Most bugs are hiding and WILL NOT be  

     killed 

• Little or no residual activity (the chemical 

breaks down quickly) 

 

BUYER BEWARE:  
Grocery store insect sprays won’t 

eliminate a bed bug infestation! 

http://images.google.com/imgres?imgurl=http://www.fotosearch.com/bthumb/SUE/SUE105/TOBW0170.jpg&imgrefurl=http://www.fotosearch.com/clip-art/spray.html&usg=__VqC114gd03c12-_Ork3J57iqyxc=&h=165&w=170&sz=7&hl=en&start=85&tbnid=VrOQjZhe9j2pXM:&tbnh=96&tbnw=99&prev=/images?q=insecticide+clip+art&gbv=2&ndsp=20&hl=en&sa=N&start=80


  

 

• Boric acid does not kill bed bugs. 
 

• Boric acid is a stomach poison that 
must be eaten by an insect. 

  
 
Remember that bed bugs feed only   

     on blood. 

BUYER BEWARE:  
Boric acid products don’t work! 



Efficacy of Diatomaceous Earth  

Against Bed Bugs 

 

•Water dramatically reduces 

efficacy of DE, even once it 

dries! 

•Do not allow DE 

applications to become 

damp! 

— OSU Research Study — 



Two synthetic pesticides that 

ARE regulated by EPA 

Eleven natural pesticides that 

ARE NOT regulated by EPA 

Rutgers Univ. 2014 Study  

Percentage of dead bed bug nymphs at 10 days  

after being directly sprayed 



• A threshold-based management approach  
(1–12 bed bugs vs >12 bed bugs) using a   

non-chemical only approach or a  
non-chemical plus chemical approach 

eliminated bed bugs in a similar amount of 
time as a chemical-only approach. 

• A threshold-based management approach 
eliminated bed bugs using little to no 

pesticide. 



August  2010 

Bed bugs are a 
pest of significant 

public health 
importance! 

http://www.cdc.gov/nceh/ehs/Publications/Bed_Bugs_CDC-EPA_Statement.htm 
http://www.epa.gov/pesticides/bedbugs/ 

CDC & EPA 
Joint 

Statement 



Bed Bug Bites 

• Skin reactions (avg = 7 of 10 people) 

• Redness 

• Welts 

• Itching 

• Resemble bites from other insects & arthropods 

• Typically no red spot at the center (such as with 

   fleas and black flies) 

• Typically occur on exposed skin 

• Neck and face; shoulders and arms; back; etc.   

• Rarely occur on the palms or soles (such as with 

   scabies mites) 

• Often occur in rows or groups  

• Confirmation based on finding bed bug evidence 



Health Effects from Bed Bugs 

• Skin reactions (7 of 10 people on avg.) 

• Redness 

• Welts 

• Itching 

• Secondary bacterial infections  

• Anemia 

• Asthma 

• Anaphylactic shock 

• Psychological effects 

• Sleeplessness 

• Agitation 

• Anxiety 

• Insecticide exposure  

• … 



• So far, no studies have shown evidence that bed 
bugs are able to spread human diseases. 

• Some studies have shown cimicids (bed bug 
relatives) can transmit disease to birds or bats. 

• Certain human diseases can survive in bed bugs 
in the laboratory – a worrying sign. 

• Even without spreading disease, bed bugs can 
cause health problems. 



Tips for Employees That Make 

Home Visits 
• Minimize items to be carried inside 

• Don’t sit on beds, upholstered furniture,  

or the floor  

• Do a self-inspection immediately after  

    departing (thoroughly  inspect  shoes) 

• Change into fresh clothing ASAP  

 (consider  keeping a change of  

     clothes at work)  

• Bag used items (seal the bag)  

• Dissolvable laundry bags are an option 

• Disinfect clothing by laundering & drying 

Tyvek boot covers 

Tyvek coveralls 



Disinfect Items by  

Laundering & Drying 

(kills all bed bug life stages) 

Launder clothing 

• Wash in hot water (>120ºF)  

• Use drier on hot setting (>30 mins.) 

• Dry clean items 



Did you check for signs 

of bed bugs in your 

hotel/motel room when 

you last traveled?  



BED BUG PREVENTION 
FOR TRAVELERS 

Make it STANDARD PRACTICE to check 
for bed bugs in hotel/motel rooms!  

 

• Pull back the bedding and look for black fecal 

spots on mattress & box springs (especially 

seams) 

• Carefully examine the underside of the bed skirt 

• Look for bb signs along bed frame (especially 

head board) 

• Open nightstand drawers and look for bb signs 

along inner and outer edges 

• Look for bb signs along baseboards 
 

    DON’T STAY IN A ROOM THAT HAS BB SIGNS 



BED BUG PREVENTION 

FOR TRAVELERS 

 

• Keep clothes in your zipped suitcase 
• Don’t keep clothes in hotel chest-of-drawers  

• OK to hang clothes in closet 

• Don’t store your suitcase on the bed, 

floor, or upholstered furniture 

•  Keep your suitcase on the luggage rack   

   (after first inspecting it for bb signs) 
 

Reduce the chances of getting bed bugs 

from hotel/motel rooms!  

• The bathroom (tub) is the best place to 

store your items! 



*The Department of 

Animal and Plant 

Sciences, The 

University of Sheffield, 

Sheffield, UK 

* 
• Bed bugs were drawn to dirty clothing rather 

than clean clothing. 
• Dirty clothes in a hotel room may attract 
resident bed bugs and thereby spread an 

infestation to travelers. 



BED BUG PREVENTION AT HOME 
 

Don’t bring infested items home! 

 
• Inspect clothing and luggage of 

travelers 

 

• Inspect secondhand beds, 

bedding, furniture, & clothing  

 



--Bed Bug Hitchhikers— 

in luggage 



*Department of Ecology and Evolutionary Biology, 
University of California Irvine, Irvine, CA, USA 

• Bed bugs on the outside of suitcases died within 6 minutes 
of exposure to 158°–167°F (70°–75°C).  

• Hidden bed bugs (under luggage flaps or piping) also died. 
• Bed bugs on the exterior of luggage tended to stay there 

rather than moving to the inside of the luggage. 
• Routine brief heat treatment of suitcase exteriors may be 

effective at limiting the spread of bed bugs via luggage. 



OSU Bed Bug Website 
http://u.osu.edu/bedbugs 



OSU’s Bed Bug Field Guide 
• Free mobile app 

• Bed bug identification, biology, and IPM 
strategies at your fingertips 

Coming Winter 2017… 

Collaboration between:  

• EduTechnologic  
• OSU Urban Entomology team 
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• EPA Region 5 
• Ohio Dept. Agriculture (ODA) 
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Thank You! 

Sleep tight,  

and don’t let the …  
… well, you know the rest 



Questions? 
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