Bed bugs, Roaches & Mice, Oh My!
Pests in the Work Environment
Dion Lerman, ACE, HHS
Pennsylvania Integrated Pest Management Program
Penn State University

Learning Objectives
Investigate the impact of pests on workers and their health, and
effective, safe treatment protocols:
1. Understand how pests trigger allergies & asthma
•

Pest‐specific Allergens

2. Describe the basic principles of IPM
•

What not to do!

3. Explain possible health problems related to pesticide use
•
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Acute & chronic exposure
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Disclaimers
• Products, vendors, or commercial services mentioned or pictured in
the trainings or presentations are for illustrative purposes only and
are not meant to be endorsements.
• Medical concerns must be addressed by a medical professional.
• Do not take legal action based on this presentation; consult a lawyer.
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Sources:
• Based on Peer‐reviewed literature
(Citation Date)

• Available for download:
•
•
•
•
•

Complete Bibliography
Research Papers
Protocols
Educational materials
Website resources

• Constantly updated

What’s a pest?
“Any destructive or troublesome organism”
• Affect public health
• Destroy food or property
• Create a nuisance
• Something we don’t like, where we don’t
want it!
•
•
•
•
•

Ants
Fleas
Bats
Birds
Raccoons
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•
•
•
•
•

Cats
Weeds
Cockroaches
Mice
Head Lice

Mouse squashed in printer!

•Bed bugs
•Spiders
•Wasps
•Deer
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Health effects of pests
• Bites
• Rats, mosquitoes, bed bugs, fleas

• Spread infectious diseases
• Rats, mice, cockroaches, flies

• Asthma: rate has doubled in 20 years: 10%+
• Main cause of lost school days – and work days!
• African‐American children: 2x rate of hospitalization & death as
white
• Latino children: 3x

Deer Tick

• Pest allergens are main triggers of asthma in urban areas:
• Dust mites – allergen in feces (Der p 1)
• Cockroaches – allergens in feces (Bla g 1 & 2)
• Mice – allergen in urine (Mus m 1)

• Health effects greater on children
4‐2017
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Lyme Disease “Bullseye”
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The Atopic Triangle
Asthma, Allergies and Eczema
• Immunoglobulin E (IgE) producing conditions
•
•
•
•
•

Asthma
Chronic rhinitis
Atopic Dermatitis
Food allergies
Other allergies

Asthma

• Conditions interact and trigger; commonly coexist

Atopic

• Environmental conditions more important than
genetics

Triangle
Rhinitis

Eczema

(Gern & Busse 2008)
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Der p 1


North American House Dust Mite (HDM) Control Measures





Dermatophagoides farinae Hughes

Feces contains the allergen: Der p 1
Live in bedding, carpets, upholstery,
stuffed animals, etc.

• Wash bedding
• Use mattress & pillow

encasements
• Steam clean upholstery
• Remove carpets, curtains,
etc.
• Reduce humidity
•
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HDM do not thrive below 50%
or breed below 40% rH
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Mus m 1
• Found primarily in Mouse Urinary Protein
• Found in 83% of US housing
– 95% of low income Housing (NCICAS)
• 51% families reported seeing mice
– 89%+ schools w/ allergens
– Up to 18% of children sensitized
• Associated with allergies & asthma
• Occupational hazard – well documented
– Jackson Labs, Maine
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(Cohn, et al 2004)
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Rat n 1
• Found in 33% of low‐income homes
• National Cooperative Inner‐City Asthma Study, 2003 (1528 homes sampled)
• Up to 19% of urban population is sensitized
• Sensitization increases, and increases attacks; v. high asthma

morbidity.
• Only 47% of reported infestations had recoverable allergens (rats
mostly outside!)
• Only 8% of residences reported rats
• Occupational hazard
(Perry, et al, 2003)
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Cockroach allergens
•
•
•

•

Bla g 1 (German cockroach)
Bla g 2 (German)
Per a 3 (American)

“Cockroach Allergens Have Greatest Impact on Childhood Asthma In
Many U.S. Cities New results from a nationwide study on factors that
affect asthma in inner‐city children show that cockroach allergen
appears to worsen asthma symptoms more than either dust mite or
pet allergens.” NIH, 2005
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(Schal 2008)
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IPM: Effective Control
• Begins with sanitation and prevention
• Uses primarily non‐toxic methods
• When necessary, uses low‐exposure
pesticide formulations
• Includes ongoing monitoring and
maintenance
• IPM is best practice
• IPM is safe practice
4‐2017
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How do we do Integrated Pest Management?
• Identify
• Understand a pest's identity and habits

• Prevent
• Keep Pests Out
• Remove Pests Food & Water
• Remove Pests Shelter

Water
Conducive
Conditions
for
Pests

• Eliminate
• Treat Existing Pest Problems

• Keep Watch

Food

Nest

• Monitor for Pests
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Pesticide Usage
• Pesticides may get rid of the pest, but not why it’s there
•

They treat symptoms, not causes

• Pesticides are a tool, not the only tool
• Pests can become tolerant of or avoid pesticides
• They can be poisonous to people, pets, and beneficial wildlife if
misused
• Pesticides are not “safe” ‐ illegal to claim!
• When pest pressure is high misuse is most likely
• Women who are pregnant or of child‐bearing age most likely to be harmed
•
•
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Multiple Chemical Sensitivity – 3‐7% of population!
Immuno‐compromised
17

Windows of Susceptibility

1/2017

RED/dark is highly sensitive period, YELLOW/light for less sensitive period.
From: Selevan,et al, Environmental Health Perspectives, Volume 108, Supplement 3, June 2000
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Pesticide Usage
• 80% of families report pesticide use
• 75% of US households have used at least one pesticide indoors during the last
year
• 59% of all use is insecticide

• Pyrethroid residues in 80% of homes & daycares
• US Total used: 926 million pounds of active ingredient in 2000
• 12% (65 million pounds) used in or around homes
• 269.4 million people (2000) – about 1/4 lb/person

• $2 billion spent
(Horton, et al, 2011)
4‐2017
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Why are pesticides misused?
• High pest pressure
• Study in Rio Grande Valley

• Fear of pests
• 68.7% of residents
• 85% use pesticides so they don’t have to touch!

• Fear of pests health impacts
• 90% kill bugs to make home safer

• Belief in safety of advertized products
• 62.7% believed retail products, safe, but
• 87.3% believe they can make children sick
(Saller,et al, 2007)
4‐2017
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NYC Pesticide exposures
• Pounds of solid product sold, 2005 (not given: liquid or gas)
• Insecticides
• Rodenticides

293,339
1,354,988

• 1335 exposures in 2004
• 50% children less than 5 years old
• 93% in own home

• 137 hospitalizations in NYC, 2000‐3
• 60% due to insecticides, 33% rodenticides
• 24% under 5 years old
• $3m.+ cost – 47% paid by Medicaid
4‐2017
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National pesticide exposures
• Almost half of all households with children under five stored
pesticides within reach of children.
• 88% of 100 low‐income residents in Philadelphia PA and Camden NJ stored
“under the sink”

• In 2007, Poison Control Centers reported 16,000 pesticide exposures
requiring treatment.
• Estimate that this is about 1/3 or less of all incidents.
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Child Care Centers
• First National Survey of Environmental Health (2001)
• An attempt to better characterize children’s exposure
to chemicals in child care centers
• 75% used pesticides
• Up to 10 different pesticides
• Used as often as 107 times annually (median=12)
• High toxicity organophosphates, pyrethroids, and
other compounds detected
(Stout, 2010)
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Detection Frequency (%)

A COMPARISON OF DETECTION FREQUENCIES OF SELECT INSECTICIDES FROM THE
AHHS (2005‐2006) & CHILD CARE CENTERS (2001)A

Insecticide Names
4‐2017

(Stoudt, 2010)
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What is pesticide toxicity?
• EPA requires tests of active ingredient (a.i)
• But not of specific formulations

• Acute vs. Chronic Effects measured
•
•
•
•

Immediate sickening vs. Long term effects
Acute “measured” by LD50 (“signal words”)
Many are nerve toxins
Chronic effects?
• Hard to measure
• Hard to attribute to any one source
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Consider Diagnosis of Pesticide Toxicity in Patients
Response

Practitioners

Pediatric Nurses

Yes

U/S
59%

Rural
34%

Total
53%

U/S
7%

Rural
23%

Total
12%

No

41%

66%

47%

93%

77%

88%

(McCurdy, 2004)
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Acute Toxicity

4‐2017
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Chronic Toxicity
• Health effects over time may include:
• Carcinogenicity
• Cancer

Asthma

• Teratogenicity

Cancer
Birth Defects

• Birth defects

• Mutagenicity
• Mutations

• Endocrine disruption
• Environmental effects

4‐2017

Allergies

Brain
Damage

Develop‐
mental

Other?

Insect
Resistance

Infertility
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Cumulative Chronic Toxicity
• Part of the “Chemical Universe”
• 80,000 and growing

• NOT studied for cumulative effects
• 8‐900 different pesticides are registered
• Over 1000 “inert ingredients”

• Only recently studied for hormonal effects
• Endocrine disruption is evident at extremely low
concentrations
• Timing of exposure is critical ‐ effects show up much later

• Pregnant women, children, at greatest risk

4‐2017
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Don’t use sprays or foggers!
• They will ruin cockroach bait stations & gels
• They may trigger asthma attacks
• They may have other health effects
• Foggers can also explode!
• They don’t solve the pest problem
• Pesticides in commercial or public buildings
may only be applied by licensed applicators!

4-2017
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Conventional Cleaning Products
May contain:
• Carcinogens
• Ingredients that affect
• Respiratory system
• asthmagens

•
•
•
•

Central nervous system
Reproduction
Development
Kidneys and liver

• Antibacterial Soaps, Wipes & Washes
• Accelerating antibiotic resistance
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Getting Rid of Pests Safely!

Basics for Non‐Applicators
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How they get in?
• Find out! Do a thorough inspection:
• Outside of the building
• Inside: corners, floors, closets & basement
• Where have you seen them?

• Identify the pests found!
• Online
• Experienced pest control workers
• Urban entomologist
• IPM/Penn State Extension
• 215‐264‐0582
4-2017
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Where do they hide?
 Where do you see the creature?
 Creature droppings
 Nests and burrows

 Good food & source of water
 Under sinks, kitchens, garbage cans

 Hidden places
 Inside walls, cabinets, basements, attics, waste bins,
baseboards

Mouse nest under oven
Photo: EA Kasameyer

 Warm cavities for insects
 Inside computers, TV’s, smoke alarms, microwaves

 Near entry holes
 Spotted during outside inspection
4-2017
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How do you get rid of them?
• Prevent them!
• Keep ‘em out!

• Sanitation
• Clean & de‐clutter
• Eliminate food & water

• Physical controls
• Identify them!
• Chemical controls

• Ongoing monitoring
4-2017
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Using cockroach bait stations
• Clean up! No other food for the roaches!
No hiding places!
• Stick bait ‘pucks’ near where the roaches
were living
• Use gels in cracks & crevasses
• Leave until empty, then throw out ‘puck’
• Only use them when you have roaches!

4-2017
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Rodent identification
Young Rat

large

large

FEET

HEAD

small

small

1/4"

3/4"

House Mouse
4‐2017
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Application of pesticides
• Only licensed pesticide applicators can apply pesticides in public
spaces (including commercial spaces)
• Categories of licenture
• Schools

4‐2017
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How do you control mice?
• Get rid of all food & water
• Keep garbage cans covered

• Seal openings bigger than a pencil width!
• Stuff hole or crack with copper mesh or wool
• Seal with silicone caulk, spray foam, spackle or
cement
• Sheet metal or screen for outside

• Use snap traps
• Don’t use poison where children might have
access!
4-2017
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Signs of Rats
• Holes
• Rub marks
• Burrows
• Traps
• Bait stations
• Loose rodenticides
• Control by removing conducive conditions!
• Traps; baits outside

4‐2017

40

How do you control rats?
• Get rid of all food & water
• Keep garbage cans covered

• Seal openings bigger than a quarter’s
width!
• Seal with spackle or cement
• Sheet metal or screen (1/4” mesh) for outside

• Use snap traps
• Don’t use poison indiscriminately!
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Prevention and control: Traps
• Effective and reusable
• More ARE better
• Check often
• Placement is key
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Trap bounced away from the wall
42
when it snapped

Trap placement is key
• Place the trap against the
wall where rodents travel.
• The bait side of the trap
should touch the wall.

Trap set correctly so it snaps towards the
wall
4‐2017
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Controlling Mice vs. Rats
Bait with what they’re eating or using to nest
1.
2.
3.
4.

Mice
Bait & set many traps
6 traps for each mouse
At least 18” apart
May be set immediately, but
will be more effective if left
unset and re‐baited for a day or
two

4‐2017

Rats
1. Place many traps
2. Bait and leave UNSET until
rats are readily feeding
3. Bait and set all traps
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Want to make sure pests stay away?
• Don’t feed or water them!
• Do keep doors, screens and repairs in good shape
• Use monitors: leave in place & check weekly
• For insects & mice – sticky traps
• For mice & rats – snap traps

• If you don’t have new pests –
• Celebrate & keep on!

• If you find pests, treat again
• If roach baits did not seem to work, try a different brand
• Make sure there is no “competing” food source!
4-2017
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Bed bugs – Don’t Panic!!
•
•
•
•
•
•
•

You can see them.
Bed bugs can be avoided and controlled!
Not every bite or skin irritation is a bed bug!
They do not cause or spread diseases.
Tell your property owner and get treatment quickly!
Simple heat and/or steam can kill them.
Don’t use sprays or foggers
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Photo: Cooper Pest

Why do you get Bed Bugs?
• NOT because of sanitation!
• You get Bed Bugs because you are
unlucky:
• You or somebody else was where a Bed Bug
was
• They hitchhike
• Introductions inevitable
• Philadelphia Public Schools – 3‐6/week
• NO infestations in 6 years

Spreading within a structure
• Start: Where people are spending long periods of time ‐ waiting areas;
cubicles
• Expand outward in circles
• Infestation of belongings

• Structural infestation
•

25% probability that each adjacent space is infested – beside, above or below
(Cooper P, 2011)

•

Inspection of a 360 unit building:
•
•

19 known BB infestations
45 more found = 85% UNKNOWN!
(Cooper R, 2011)

• Mice as reservoirs
•
•

Anecdotal evidence; not a preferred host
Consider mouse clean‐outs as part of protocols, esp. in structural infestations
(Federal Bed Bug Work Group 2013)

Photo: Cooper Pest

• Upholstered furniture

How do you control bedbugs?
• Exclusion
• Clutter elimination – bins
• Prevention ‐ observation

• Preparation
• Wash bedding
• Seal mattress – encasements
• NO pesticide on mattresses!

• Traps – interceptors
• Vacuum
• Make the bed an island!
• Monitor
• Treatment – by licensed Pest Management Professionals
• Consider using steam or heat
4-2017
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Introduction vs. Infestation
• Bed bugs travel as pioneers & hitch‐hike:
• Single bugs, often female, probably mated
• Introduction

• Must establish self & create colony:
•
•
•
•
•
•

Find harborage
Find host & feed successfully (10 min)
Lay eggs; hatch
1st Instars find host, feed & survive
Nymphs survive to adulthood (5 instars)
Male mates with female (inc. possibly mother!)

• Colony is breeding = Infestation

Where do they hide?
• Hidden places
• Cracks & crevices – 1/16”
• Folds & edges

• Upholstered Furniture
•
•
•
•
•
•

Chairs & couches
Cubicle dividers
Baseboards & walls
Lockers & closets – clothes!
File rooms???
Radiator covers, etc.…

• Radiating out from the discovery site

Office infestation:

Delusionary Infestation (DI)
• People who think they have bugs , but don’t…
• People who think they are being bitten
• Samples submitted for ID

• Delusionary parasitosis (DP)
• People who think they are infested
• Medical/psychiatric condition

• Bed bugs don’t infest (live on or in) people
• Only lice & scabies mites – nothing invisible!
(Lepping & Hinkle 2013; Hinkle 2000)

Nancy C Hinkle

• Webinar at StopPests.org

Action Items
• Check your building for ways pests might get in
• Check your building for things pests need
• Communicate with your building manager, managers & occupants
openly about pest issues
• Communicate and cooperate with pest management companies
(“exterminators”)
• Watch what they do and insist they use safest methods for you and
your occupants
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Dion Lerman, ACE, HHS

Pennsylvania Integrated Pest Management (PA IPM) Program
215-264-0582
Penn State Center
675 Sansom Street
Philadelphia, PA 19106
dlerman@psu.edu
http://www.paipm.org
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