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Bed bugs and cities: 
Prevention & control of bed bugs
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 Bed bug - Cimex lectularius
 Tropical bed bug – Cimex hemipterus
 Bat bug - Cimex adjunctus
 Poultry bug - Haematosiphon inodorus
 Swallow Bug - Oeciacus vicarius
 Chimney Swift Bug - Cimexopsis nyctalis

These are insects in the order Hemiptera making
them “true bugs”.  Specimens must be identified
in order to determine the appropriate treatment.

Identification

Bed bugs and relatives Pictorial key of bed bugs

Bed bug

Tropical bed bug

Bat bug*

Poultry bug

(Barn) Swallow Bug

Chimney Swift Bug

Sticky tape to capture BB
jung.kim@ncagr.gov telephone 919-571-4814
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Bed bug                           Bat bug

Images from online sources

Bed bugs (O) vs bedbugs (X)

 Insecta
 Hemiptera
 Heteroptera (true bugs)
 Cimicomorpha
 Cimicoidea
 Cimicidae

 Adults

 feed on blood

 reddish-brown in color

 flattened oval bodies

 Pierce-sucking mouthparts*
 The tiny wings are represented only by pads*

Biology of bed bugs

 Blood meals every 3-4 days***
 1-2 hours for foraging*** and hide in 

harborage 
 10 minutes to complete a blood meal 

Biology of bed bugs

 Live 8 - 10 months
 Eggs hatch in 4-12 days*

 The eggs are cemented on the surface.* (Vacuum??)

 Nymphs 
 Tiny and colorless at first, nymphs resemble small adults.  They require a blood 

meal between each of five molts.

Biology of bed bugs

 Survive 6-7 
months without 
food*
 3 months …

Biology of bed bugs
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BiologyImages from online sources

Biology of bed bugs

 Nocturnal
 Humans and other hosts
 Travel 5 – 20 ft (1.5 – 6 m)

 Blood meal to molt
 Blood meal to reproduce
 Other hosts
 Heat and CO2

Biology

Blue-, Orange-colored bed bugs 

and Milk, Water bed bugs 
Image from online sources

If one bed bug live with you…
Nymph - 2 blood meals for each stage

2 X 5 (>1 month) = 10 blood meals

Adult - 2 blood meals/ week

2 X 40 (10 months) = 80 blood meals

Total 10 + 80 = 90 bites/year

Trial tapping (tasting you)!

Disturbed by you!

More than one bite!

How many blood meals?

Biology

If one bed bug 

live with you…

One female – lays about 

500 eggs in her life span 

(10 months)

How many if you had one female?

Biology

www.StopPests.org

New York – NY Daily News Poll

More than 6 percent of New Yorkers who responded said they had battled the pests in the last year.
The figure would equal roughly 400,000 adults in the city, the health department said. - By SARA KUGLER FRAZIER 
(AP) – Jul 28, 2010
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July 1, 2010

New York

 One theory is that bed bugs originated from bugs that 
fed on bats living in caves. When man moved into the 
caves the bugs adapted to feed on them; when man left, 
the bugs went with them. 

 Mentioned from earliest recorded  history. 
 Commonly referred to as chinches by grand folks.  

Mahogany flats and red coats were also used.
 Sometimes legs of bed were placed into cans of  oil or 

kerosene to prevent bugs from climbing  into the bed.
 An assortment of treatments used for control.

Bed bugs in history

 Iron or brass bedsteads* are better for controlling bed bugs than wood. 
 Kerosene oil, gasoline, or benzine will kill bedbugs if forced into cracks and 

crevices with a feather or with a hand syringe.
 A mixture of corrosive sublimate (mercury chloride) one ounce, alcohol one 

pint and spirits of turpentine one-fourth pint painted into the cracks of a 
bedstead with a feather

 Boiling water poured over the parts of a bedstead that have been carried  
where they may be liberally treated.

 Sulfur candles for fumigating are now made and are very convenient
 Hydrocyanic acid (cyanide) gas – this is the killing agent par excellence for 

bedbugs and household insects.  Formed by chemical reaction between 
potassium cyanide, water, and sulfuric acid and is a deadly poison to human 
beings and other animals.  However it can be generated and used in the 
fumigation of houses, without the least danger if care and precaution are 
used in the work.

Insects Injurious to the Household, G. Herrick, 1914

Old bed bug recommendations World distribution of the human bed bugs

(Usinger, 1966)

bedbugregistry.com

October 2008

1939 - 1959- 1972

DDT and bed bugs
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“Bed bugs hide in cracks and crevices 

during the day and come out at night 

to suck blood. Hence, DDT spray must 

be directed toward their daytime 

hiding places*.  Apply the DDT spray 

to the bedsteads, paying particular 

attention to cracks in the wood and 

joins. Spray the springs and 

mattresses. Strip the mattress and 

spray all sides and the edges, 

especially any crevices in which bed 

bugs might hide and behind any loose 

paper where they might 

congregate*”.

DDT and bed bugs

 Underground economy
 Secondhand merchandise
 Changes in bed bug habits
 Cannot recognize bed bugs or the signs of 

their infestation
 No effective insecticides
 Bait-oriented pest control
 Increased worldwide travel

Recognition, detection, 
and control of bed bugs

online image

Current status

North Carolina
United States
Spread of bed bugs

Unpublished data (2007 – 2011)

2003

2004

2005

(Doggett and Russell, 2008)
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DNAinfo New York, April 24, 2012

A holistic approach

 Knowledge

 Prevention

 Recognition

 Early detection

 Inspection

 Professional pest control

 Treatment

 Monitoring and surveillance 

 Personal protection equipment (PPE)

 Pesticide safety

IPM

Who should be educated?

 A) pest control technician
 B) cleaning staff
 C) management staff
 D) students/ residents/ tenants
 E) supervisors
 F) administrators
 G) all of the above

Roles
How to prevent bed 
bugs

Prevention ( = Education ***)

 Recognition of bed bugs
 Biology of bed bugs
 Source of introduction
 Inspection
 Early detection
 Effective reporting system
 How to hire a reliable pest control co.

www.NCBedBugs.com



Sleep Products/ NCDACS

Jung Kim, jung.kim@ncagr.gov

Or info@ncbedbugs.com www.ncbedbugs.com 7

Bed bugs look like…

Round
Brown or yellow
Flat
Somewhat tick-like (unfed ticks)

Hiding…
Photo by Gale Ridge 

Connecticut Agricultural Experiment Station

Bed bug guidelines NYC

Not Bed Bugs

Bed Bugs
Baby bed bug

Made by C. Piedrahita

Color

The bed bug

Images from online sources Size and shape

The bed bug

Images from online sources
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www.StopPests.org A bed bug nymph and an egg

1

2

3

Bed bugs in your house and in 
your bed

Hiding…in beds

Inspection

Image from online source

Bed bug signs of infestation

High infestation

Bed bug signs of infestation

InspectionImages from online sources

Moderate infestation

Inspection

Bed bug telltale signs

Dark black spots!

Eggs on TV screen!
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Headboards

A hotel stay in Raleigh

Group home

Group home

Bed bugs in work places

Chairs
Desks
Bookshelves
Files on the floor
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Inspection kit

 LED flashlight
 Plastic bags (Zip-lock bags) or bottles for 

sample collection
 Magnifying lens
 Forceps

Preserve the collected sample for identification

Bites of bed bugs

No reactions, 46% 7-11 days delay, 54% no reactions 

Bed bug bites
Bites (4)

Images from online sources

Bed bug bites



Sleep Products/ NCDACS

Jung Kim, jung.kim@ncagr.gov

Or info@ncbedbugs.com www.ncbedbugs.com 11

Secondary infection

Images by Pinto et al.

Bed bug bites

Submitted for identification

Submitted for identification

Assisted living facility
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Hand and arm with blisters

Recognition of bed 
bug infestation and 
case studies

Shed skin

Single family home

Extreme infestation
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Headboard and bed Headboard
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Single family home

Extreme infestation

Extreme infestation - stairs Extreme infestation - door

Extreme infestation - shoes Extreme infestation
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Single family home
+ roommate

Extreme infestation

Next slides!!!

A nightmare!!!

A submitted photo
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Submitted photos

Personal protection

 Remember that bed bugs are nocturnal, 
hiding during daytime. They live in the cracks 
and crevices. They do not live on people. 

 If you simply inspect (unless it is a heavy 
infestation), you may not need to worry too 
much about getting bed bugs on you. 

Be careful when you control (or treat) bed bugs

or when move infested furniture.

PPE suggestions

 If you want something for PPE

 Disposable gloves*, boot covers*, and overalls

 Dust masks

 Insect repellent*

 Garbage bags* or a plastic container with a lid

* Highly recommended 

Control and management 
of bed bugs

Education
Prevention and Early detection
 Inspection
Chemical
Non-chemical

Control

Bed bug trap/ a monitoring device

Control

Works well for structural infestation
Philip G. Koehler

U. Florida



Sleep Products/ NCDACS

Jung Kim, jung.kim@ncagr.gov

Or info@ncbedbugs.com www.ncbedbugs.com 17

A typical sign of bed bug infestation

Control

Heat treatment
> $900 and up or > $1,500

Control
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Chemical treatment ($250/room)

 Major retail stores
 $20-30, $50, $100-150

Control

Mattress covers***

Control
Control
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Conclusions

 Be prepared
 Be preventive
 Be proactive

 Work with your residents, pest control 
company, and IPM specialists

 You save your time, money, and emotion

Health concerns 
of bed bugs

online image

the 2013 Bugs Without Borders 
Survey (comparing to 2011 results)

 Hotels/motels – 75 percent (80 percent in 2011)
 College dorms – 47 percent (54 percent in 2011)
 Nursing homes – 46 percent (46 percent in 2011)
 Office buildings – 36 percent (38 percent in 2011)
 Schools and day care centers – 41 percent (36 percent in 2011)
 Hospitals – 33 percent (31 percent in 2011)
 Transportation (train/bus/taxi) – 21 percent (18 percent in 2011)
 Movie theaters – 10 percent (17 percent in 2011)
 Retail stores – 15 percent (21 percent in 2011)
 Libraries – 12 percent (8 percent in 2011)
 Restaurants – 7 percent (6 percent in 2011)
 Airplanes – 2 percent (6 percent in 2011)
 Laundromats – 9 percent (6 percent in 2011)

The survey was conducted by the National Pest Management Association and the University of Kentucky

Save your money and time
Protect your family

 Several $1,000 dollars 

 Moving expense

 Hiring professionals

 Replacing furniture

 Medical bills (Emergency rooms)

 Your family
 Pesticide exposures (misuse/ overuse)

Health concerns

 Severe itching/irritation - pruritus
 Secondary infection
 Systemic effects from numerous bites
 Lose of sleep – insomnia
 Anemia in young children
 Emotional distress ***
 Pathogens have been isolated, but bed bugs 

are not known to transmit diseases

Not a vector Not a sanitary issue

Annu. Rev. Entomol. 2007. 52: 351-374
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Delaunay, P. et al. 2011. Clinical 
Infectious Diseases. 52(2): 200-210.

 Coxiella burnetti – Q fever
 Wolbachia spp.
 Aspergillus spp.
 Trypanosoma cruzi – Chagas disease
 Hepatitis B virus
 Human immunodeficiency virus

Delaunay, P. et al. 2011. Clinical Infectious Diseases. 52(2): 200-210.

Goddard, J. 
and R. 
deShazo. 
2009. JAMA. 
301 (13): 
1358-1366. 

Studies of Bed Bugs and Disease

Goddard, J. and R. deShazo. 2009. JAMA. 301 (13): 1358-1366. 
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Dermatographic urticaria

 Downtown Bedbug Attack Costs Ramada (SF) 
$71,000

 A woman who received more than 400 bedbug 
bites 

 The out-of court settlement is the largest ever 
paid to victims in similar bedbug-attack cases. 

 She developed “steroid acne" after treatment for 
the bites. Nine months later was diagnosed with 
dermographism

October 2005

Wikipedia image

http://sfist.com/2008/10/24/downtown_bedbug_attack_costs_ramada.php

May, 2011 Time

September 2011

Acute illness – Insecticides – Bed bugs The New York Times (December 2012)

 READING in bed, once considered a relatively 
safe pastime, is now seen by some as a riskier 
proposition.

 That’s because bedbugs have discovered a 
new way to hitchhike in and out of beds: 
library books.

By CATHERINE SAINT LOUIS

Not true

Iowa – Class action lawsuit, May 13, 2013

More than 250 tenants (may exceed 300)
June 2013

http://www.thecitystarsf.com/
http://sfist.com/2008/10/24/downtown_bedbug_attack_costs_ramada.php
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Woodbury, NJ (June 12, 2013)

How many bed bugs are too 
many?

ONE


