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SECTION THREE:

PEST INFESTATION

PROBLEM BACKGROUND

Human health and morale is impacted by the unwelcome presence of insects and rodents including, but not
limited to, cockroaches, house dust mites, rats and mice, ants and spiders found breeding within personal living
quarters and adjacent common areas.  The high incidence of pests within residential environments has resulted in
higher medical expenses, lost days from work and an unhealthy living environment given that pests are frequent
carriers of harmful bacteria and parasites.

The pest problems of families living in inner city and low-income housing differ markedly from that of their more
affluent suburban counterparts.  For decades, the pest control industry perceived that cockroaches, particularly the
German cockroach, were the most prevalent pests in the United States.  In suburban America, with its
preponderance of single-family detached units, the emphasis is more recently given to ants, while in multifamily
dwellings and high-rises, concerns rest greater with cockroaches, mice and rats.  More recently, mosquitoes
spreading West Nile Virus have become a new public health challenge, especially around low-income housing.
Most occupants do not fully understand the potential health effects of these various pests, unless they have had a
direct encounter.

Several factors have contributed to the increased incidence of pests and their impact in inner-city settings:

• A deterioration of aging housing structures;

• A lack of funding to support pest-prevention programs for occupants and management;

• A lack of funding for pest eradication and allergen mitigation; and

• A lack of sanitation regulation and enforcement.

The Centers for Disease Control and Prevention released a study in 2001 on the trends of asthma rates (David M.
Mannino, et al., 2001).  The most alarming finding was that African Americans and children continue to have
higher rates of asthma-related emergency room visits, hospitalizations and deaths.  Unfortunately, low-income
housing attracts more than its fair share of pests, because the housing tends to be old and in bad condition.
Because minorities are disproportionately concentrated in poor housing, they suffer the most from pest-related
health problems.  A growing body of research links pest threats with human health concerns.

The CDC report indicated the following asthma-related data:

Prevalence and Episodes of Asthma Attacks
• 11.1 million people reported asthmatic episodes in 1997
• Prevalence of asthma increased 73.9 percent (1980-1996)
• Prevalence highest among children 5-14 years
• Greater in blacks and females
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Absence Days and Activity Limitations (1994-1996)
• Total Absences per year – 28.5 million
• 14 million school absence days per year
• 14.5 million work absence days per year

Physician Office and Hospital Outpatient Visits per Year (1999)
Total visits per year -- 10.8 million
Visitation Rates per 1,000a people categorized
by race:

• White - 39.6
• Black – 41.9
• Other – 36.8

Rates per 1,000 a people categorized by age:
• 0-4 – 60.6
• 5-14 – 60.4
• 15-34 – 25.9
• 35-64 – 39.3
• >65 – 36.2

a Rates are reported as the number of people affected per 1,000.

Emergency Department Visits
Total emergency department visits per year -- 2.0 million
Emergency department visit rates per 10,000b

categorized by race:
• White – 59.4
• Black – 174.3
• Other – 38.4

Emergency department visit rates per 10,000 b

categorized by age:
• 0-4 – 141.8
• 5-14 – 98.5
• 15-34 – 81.3
• 35-64 – 58.1
• >65 – 35.5

b Rates are reported as the number of people affected per 10,000.

Hospitalizations
478,000
Rates per 10,000 b  categorized by race:

• White – 10.6
• Black – 35.6
• Other – 31.5

Rates per 10,000 b categorized by age:
• 0-4 – 55.4
• 5-14 – 21.5
• 15-34 – 10.1
• 35-64 – 13.4
• >65 – 21.1

b Rates are reported as the number of people affected per 10,000.

Deaths
4,657
Rates per 1 millionc categorized by race:

• White – 14.2
• Black – 38.7
• Other – 20.4

Rates per 1 millionc categorized by age:
• 0-4 – 1.7
• 5-14 – 3.6
• 15-34 – 5.9
• 35-64 – 15.8
• >65 – 69.9

c Rates are reported as the number of people affected per 1,000,000.

Another study conducted in eight metropolitan inner-city areas in the United States by Rosenstreich, et al., (1997)
from November 1992 through October 1993 and reported in the New England Journal of Medicine, examined 476
asthmatic four- to nine-year-old children.  The children were tested for immediate hypersensitivity reactions to
cockroach, house dust mite and cat allergens.  The amounts of these allergenic materials were measured in dust
collected from their homes.
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Of the asthmatic children, 36.8 percent were allergic to cockroaches, 34.9 percent were allergic to house dust
mites and 22.7 percent were allergic to cat dander.  The dust in the children’s bedrooms contained high levels of
cockroach (50.2 percent), dust mite (9.7 percent) and cat dander allergens (12.6 percent).

The report found that children who were allergic to cockroach allergens and exposed to high levels were
hospitalized three times longer than other children, and had two times as many unscheduled medical visits.  These
same children experienced significantly more days of wheezing, missed school days and nights of lost sleep.
Their parents and/or care givers were woken more frequently and had to change the following day’s plans more
often than others.

The study concluded by stating that, “The combination of cockroach allergy and exposure to high levels of
allergens may help explain the frequency of asthma-related health problems in inner-city children.”

POTENTIAL HAZARDS, HEALTH RISKS AND CONCERNS

There are two primary groups of pests that can cause immediate danger to humans:  arthropods (cockroaches,
mites, bees, ants, mosquitoes and spiders) and rodents (rats and mice).

Arthropods

In the United States, more deaths are caused by venomous arthropods than by any other group of animals,
including venomous snakes.  Millions of people are bitten or stung by arthropods in the United States each year,
tens of thousands have serious reactions, and as many as 50 die from the reaction.  Poisonous arthropods are
classified into three categories:

• Biting/piercing arthropods, including centipedes, spiders, wheel bugs and kissing bugs, which inject
venom through a specialized structure associated with or near their mouthparts;

• Stinging arthropods, including scorpions, bees, wasps, ants and velvet ants, which inject venom from
a gland and stinger located at the posterior end of their abdomen; and

• Urticating insects, including blister beetles, which release a toxin from openings in their bodies, or
vesicating insects, such as some caterpillars, which have specialized venom-containing hairs on their
body.

Many arthropods produce venoms and toxic digestive enzymes to paralyze their prey, defend against an attacker
or pre-digest captured prey.  When these proteins are injected into our bodies, the typical result is a painful
reaction, commonly referred to as a sting.  Some stinging insects, such as bees, wasps and ants, have a volatile
chemical known as an alarm pheromone, which is released into the air when the colony is threatened.  This
chemical alerts other members of the colony to the threat, thus stimulating them to pursue and sting the
“attacker.”

Africanized honeybees, more well-known as “killer bees,” probably are the most dramatic example of this
behavior.  Many people have inadvertently wandered near their colonies and have been killed by the relentless
attack of these bees, some victims receiving thousands of stings.  This pest has spread into the Southern United
States, including California, Texas and Arizona, and is continuing to rapidly move northward, displacing native
honeybees.
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Cockroaches

Cockroaches are the most prevalent pests found in building structures. Very few individuals can honestly say they
have never had an encounter with a cockroach.  Cockroaches often are found in apartments, houses, grocery
stores, hospitals and restaurants, where filth and clutter tend to accumulate.

Cockroaches have rarely been implicated in direct disease transmission.  However, their bodies typically are
covered with a variety of microscopic organisms, such as bacteria, fungi and viruses, which tend to infect clean
surfaces and food.  They cause physical damage by chewing on various items and contaminate areas with their
droppings and body fluids.  Their body parts, excretions and secretions can cause allergies, asthma and
hypersensitivity reactions, especially in children.  Heavy infestations typically have a foul and musky odor.
Occasionally, cockroaches, when there are large populations, will bite young babies and incapacitated people.

Typically, cockroaches infest kitchens and bathrooms, but will live anywhere within a heated structure where
food, water and shelter are available.  Often, they are introduced into structures by grocery bags, cardboard boxes,
drink cartons and infested equipment, such as a used refrigerator, toaster or microwave.  They feed on all types of
human food, as well as pet food, toothpaste, soap and glue.

Mites

A recent study of 831 homes, occupied by 2,456 people in 75 geographic locations throughout the United States,
found that 23 percent of the homes had high levels of dust mite allergens in beds.  Extrapolated nationwide, this
means that 23.2 million homes have mite allergen levels high enough to cause allergies and asthma. This same
study found high levels of cockroach allergens in the surveyed homes, as well.

Mites and their body parts and excretions are suspected of being allergens to over 500 million individuals
worldwide, including 50 to 80 percent of asthmatics.  Because house dust mites are virtually invisible to the
unaided eye, their presence is often suspected before they are actually seen and identified, and there are no
effective ways for homeowners to detect the presence of these microscopic beings.  Thus, evidence of their
presence typically is circumstantial or determined by allergy testing.

House dust mites are very small arthropods about 1/64-inch long.  The two most common species are
Dermatophagoides farinae, the North American house dust mite, and D. pteronyssinus, the European house dust
mite.  Their primary food source is dander (skin scales) from humans and animals, but pet food, fungi, cereals,
food stains and crumbs also provide needed nutrients.

They inhabit buildings that sustain relative normal-to-high moisture content.  Occupied rooms that are dry (i.e.,
below 40 percent relative humidity) and well ventilated probably would not support this mite, whereas a damp
room or its adjoining room will support a mite population.  However, even in relatively dry rooms, the bottom
inch of air above the floor is cooler and slightly more humid.

Ants

Fire ants pose a significant health threat in areas of the country where they occur.  Stings caused by these vicious
insects cause skin inflammation, secondary bacterial infections, delayed hypersensitivity reactions, and
anaphylaxis -- a condition of hypersensitivity to proteins and other substances in which exposure to or injection of
the foreign matter results in attacks, sometimes so severe as to cause collapse and death.

In 1998, approximately 660,000 stings were reported in South Carolina, with 33,000 of these people seeking
medical attention (Caldwell, Schuman, and Simpson, 1999).  In addition to human injury, ants can stop
recreational facilities from being used, and they nest in and damage communication and electrical equipment as
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well.  In 1999, the control of fire ants in South Carolina was estimated to be $80 per household (Dukes et al.,
1999).

These social insects are members of the order hymenoptera, which also includes bees and wasps.  Although ants
are not considered disease carriers, it is possible for ants to transfer disease-causing organisms from contaminated
sources to uncontaminated food and surfaces.  The Pharaoh ant is the species typically associated with the risk of
disease transmission.  This species has been known to get into hospital sterile packs and I.V. tubes and have
infested wounds on burn patients.

Some ant species have stingers and can inflict stings similar to wasps.  The greatest risk to humans stung by ants
is anaphylactic shock, which can be a life-threatening event in sensitized individuals.  A secondary effect of being
stung is wound infection that results from the sting and/or scratching the sting site.  Fire ants are the species most
commonly associated with stinging.  They can sting multiple times, and when disturbed, attack in massive
numbers.  Their sting is characterized by intense pain, redness, swelling and the formation of a pustule after
approximately 24 hours.

Fire ant colonies may have 80,000-250,000 workers and 30-100 mounds per acre.  Several species’ sting cause
fiery pain and occasionally death from a hypersensitivity reaction.  Large colonies can cause severe injury to
young birds, pets, domestic animals and sometimes humans.  Their stings have killed lizards, snakes and small
calves in Texas.

Mosquitoes

Long recognized as a carrier of diseases like malaria and yellow fever, mosquitoes have recently gained national
attention because of the role they have played in the rapid spread of West Nile Virus across the United States.
West Nile Virus can cause fever, headache, rash, muscular pain and even death in humans.

While birds, such as crows and songbirds, are the principal carriers of West Nile Virus, mosquitoes are primarily
responsible for the spread of the virus. They feed on the infected birds’ blood and then pass the virus on to
humans and other animals.  To feed, mosquitoes penetrate the skin, inject their own saliva to help maintain the
fluidity of the prey’s blood, and then finally aspirate.

Male mosquitoes rarely eat, while the females feed to promote the development of their eggs.  Mosquito larvae
are aquatic, so females lay their eggs in standing water, such as lakes, pools, puddles, etc.  Larvae feed on micro-
organisms and organic matter in the water, and breathe through a siphon tube on one end of their body.

Spiders

Most spiders have venom glands, but only a few are capable of envenomizing humans and even fewer have
venom that causes reactions in humans.  Venoms are either cytotoxic or neurotoxic.

Cytotoxic venoms directly affect the cells in the immediate vicinity of the bite.  However, in some cases, it may
spread to surrounding cells.  Typically, the bite is painless, but within several hours the area swells, reddens and
becomes painful.  The bite site eventually ulcerates and the resulting lesion can be more than 4 inches in diameter,
requiring medical intervention.  The wounds are slow to heal, requiring weeks to months for a full recovery.
Black widow spiders, a member of the cytotoxic group, produce a neurotoxin in poison glands and will bite if
handled roughly or disturbed.  Several deaths annually are attributed to black widow bites and anaphylactic
reactions to them.

Neurotoxic venoms produce severe pain in the chest and abdomen, increase blood pressure, heart palpitations,
nausea and vomiting.  The most severe reactions produced by this type of envenomization is anaphylaxis and, in 5
percent of the cases, death resulting from respiratory failure.  Bites from these types of spiders are painful (similar
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to bee stings), spread rapidly to the lymph nodes, and cause severe muscle pain, cramps and other neurological
symptoms.  Brown recluse and sac spiders are members of the neurotoxic group.  Brown recluse spiders inflict a
painful bite that may develop into an ugly, slow-healing ulcer.

Sac spiders are of medical importance because, as a group, they are responsible for more spider bites within the
United States than any other species.  Bites often go unreported because the spider goes unseen or the bite is not
felt.  Most bites occur when the spider crawls into clothing and is pressed close to the skin.  In most cases, the bite
produces no more than localized redness, slight swelling and a burning sensation at the site.

Regardless of the type of spider bite, small children and the elderly are more adversely affected (Dippenaar-
Schoeman and Muller, 2000).

Rodents

Rats are associated with various diseases and there is a definite possibility of rat bites.  However, while rats were
most feared because they carried plague, it is no longer a major concern, as it has not occurred in the United
States for many years.  The disease of greatest concern, which is carried by rats, is leptospirosis.  Humans catch
leptospirosis by eating food or drinking water that has been contaminated with infected rat urine.

In 1987, 291 wild rat bites were reported to the New York City Health Department.  From 1974 through 1996,
622 rat bites were reported to the Philadelphia Department of Public Health.  During the first 10 years of the
reporting period, children under the age of five were most frequently bitten, but it dropped significantly in the
later 12 years.  The number of bites in children five to nine years old followed closely behind.  Younger children
sleep longer hours and are therefore more likely to be bitten by rats, which are most active in the early morning
(Hirschhorn and Hodge, 1999).

Although rare in the United States, rat bite fever occurs in 10 percent of rat bites. Untreated infections result in
death 6 to 13 percent of the time.

The house mouse is the most common and economically important rodent living in close quarters with humans.
The major health risks associated with house mice are salmonella contamination and leptospirosis.

Mice produce an average 30-35 weaned mice per year; thus, populations increase rapidly.  They live for
approximately one year. They prefer to nest in dark, secluded areas where there is little chance of disturbance and
in areas where nesting materials (paper, cardboard, attic insulation, cotton, etc.) are readily available.

The Norway rat is the largest of the commensal rodents.  The female produces three to six litters per year, each
averaging seven to eight babies.  The adults live six to 12 months.  Outdoors, Norway rats prefer to nest in
burrows in the soil, e.g., under sidewalks and concrete pads, stream/river banks, railroad track beds, next to
buildings, in low ground cover, etc.  They easily enter buildings through 1/2 inch and larger gaps.  In buildings,
they prefer to nest in the lower levels of the building, (crawlspace, basement, loading dock, etc.) and sewers.
Their foraging range is 100 to 150 feet from the nest.

There are many factors that affect the presence of pests in structures and the extent of their infestations.  These
factors include:

• Existing Pest Infestations: Many inner-city apartment buildings have cockroach and rodent
infestations, which range from low level activity (hardly ever seen), to heavy infestations (readily
seen).  Cockroaches and mice readily spread from building to building by hiding in personal
belongings when occupants relocate.  Thus, there are continuous pest introductions into even
previously pest-free buildings.
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• Aging Structures: Typically, the exterior and interior envelopes of older building are seriously
decaying.  Penetrations in the exterior envelope: poorly closing doors, unscreened windows and
vents, plumbing and electrical openings, deteriorating caulking, etc., allow pests to readily enter
structures.  Once inside, pests are able to find the essential food, water and shelter necessary for their
survival.

• Degradation of the interior of the structure, such as holes in the walls, pipe chases, steam and hot
water heating systems and electrical conduits, allow pests to readily move from floor to floor and
between adjacent units.  Trash chutes and abandoned incinerator chimneys are havens for pests,
particularly cockroaches.  It is not uncommon for older buildings to have abandoned areas in their
basements, which are rarely inspected and serviced, allowing pests to multiply freely.

• Sanitation: Trash rooms frequently are poorly maintained and serve as reservoirs of pest activity
because they provide rats, mice and cockroaches an abundant supply of food and refuge.  As pest
populations increase, they begin to spill over into residential areas of the building where they
continue to flourish.

• In residential units, it is not uncommon to find extremely poor sanitary conditions that contribute to
pest problems.  Spilled food, failure to remove garbage, and waste accumulation under refrigerators
and ovens are the most common sanitary issues.  Clutter, such as overflowing kitchen cabinets,
household goods occupying all available floor space, and stored newspapers and magazines also
creates pest shelter and limits the application of products to eliminate pest problems.  Outside living
areas, water is often left standing in buckets or old tires, providing breeding grounds for mosquitoes
carrying the West Nile Virus.

• Education: Occupants and building managers/owners often do not fully understand the severe impact
some of these pests can have on their health.  Until a occupant has a child who suffers from acute
asthma attacks, building managers do not fully realize the impact these health threats have on
families.  Other building occupants do not grasp how their living style can not only affect their quality
of life, but also for those around them.  Managers/owners may not know the liability involved with
not providing a healthy and relatively pest-free environment for their occupants.

• Lack of Commitment: Managers/owners are sometimes reluctant to spend money to repair the interior
and exterior envelope of their building, unless there is an apparent need for the repair, such as loss of
structural integrity, immediate health hazard or utility disruption.  Thus, there is little investment in
pest prevention until the problem explodes.  Pest management services are typically a low budget
item, so many services are based on called-in requests, rather than a preventive rotation schedule and
a well-developed Integrated Pest Management (IPM) program.

CURRENT PRACTICES AND METHODOLOGIES

Pest management has changed significantly throughout its history.  At the turn of the century, there were very few
pesticides, most contained lead, arsenic, nicotine and variety of other acutely toxic materials.  However, the
industry relied heavily on the use of nonchemical strategies to manage pests.  During and after World War II,
pesticide development and production increased significantly, and an era of almost exclusive pesticide use began.
In the 1980s, reliance on pesticides began to decrease, and the industry began moving toward reduced-risk pest
management strategies, which led to fewer pesticides and more nonchemical procedures.  Integrated Pest
Management, a well-established agricultural term, was adopted by the structural pest management industry.

The National Pest Management Association (NPMA) and United States Environmental Protection Agency
(USEPA) have formalized two definitions that accurately describe the concept of IPM for the structural pest
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management industry.  NPMA defines IPM as a decision-making process that anticipates and prevents pest
activity and infestation by combining several strategies to achieve long-term solutions.  Components of an IPM
program may include proper waste management, structural repair, maintenance, biological and mechanical control
techniques and pesticide application.

The USEPA defines IPM as an effective and environmentally sensitive approach to pest management that relies
on a combination of common sense practices.  IPM programs take advantage of all pest management options,
possibly including, but not limited to, the judicious use of pesticides.

A few organizations characterize IPM as an approach to pest management that considers the use of pesticides as
an independent entity and not as a component of the program.  This methodology flies in the face of what IPM is,
and what its goal should be -- a decision-making process and planning program to identify specific pests and
infestation site(s), suppress the infestation with short-term solutions and reduce the causes of infestation with
long-term strategies.  To be successful, both short- and long-term solutions should include pesticides as one of
several approaches.  IPM is proactive rather than reactive.

IPM STRATEGIES FOR SPECIFIC PESTS

Cockroaches

German cockroaches are typically brought into structures, thus, potentially infested products should be closely
inspected.  Many types of cardboard and plastic sticky traps are available to help pinpoint sources of cockroach
infestation and to monitor areas about which occupants have complained, but infestations can not be visually
detected.  Sticky traps are not intended for control, but rather a guide to evaluate control efforts as part of the
inspection process.  Visual inspections can be conducted using a flashlight.

An effective cockroach-management program depends on good sanitation to eliminate the food, water and refuge
they need for survival.  Cleanup to reduce cockroaches in the home must focus mainly on the food residue in and
around microwave ovens, stoves, refrigerators, trash cans, furniture and areas where exposed food is stored.  In
addition, it is critical to reduce clutter, as cockroaches like to hide in stacked boxes, cartons, and stored paper and
cardboard materials -- especially in dark, damp locations near food. Vacuum cleaning can be used to physically
remove exposed cockroaches.

Permanent reduction of cockroach populations can be achieved by caulking to eliminate shelter. The most
important cracks to eliminate are cracks near:

• Sinks and fixtures mounted to the wall and/or floor;

• Plumbing, baseboard molding and corner guards where shelves and cabinets meet walls and door
frames; and

• Food preparation surfaces.

Cockroach access routes between apartments and from wall voids can be sealed with caulk or grout, and applied
around plumbing and electrical fixtures.  Basement floor drains should be protected with screens or basket inserts,
which must be cleaned regularly.

Containerized paste, dry and gel baits have become popular and are effective products for eliminating
cockroaches.  To maximize effectiveness, paste, gel and dry baits should be applied with a syringe-like dispensing
tool in many small dabs or in spots that are close to harborage sites.  Small, plastic bait containers should be
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placed as close as possible to the dark, concealed spots where cockroaches are actually living, preferably adjacent
to edges and corners.

Large populations of cockroaches can be reduced or eliminated with careful application of sprays and dusts.
Many insecticides break down rapidly within the moist, hot locations where these cockroaches are found, so an
appropriate formulation for the environmental conditions must be selected.

House Dust Mites

The house dust mite is invisible to the unaided eye.  Inspection for and identification of these tiny arthropods and
their body fragments requires a microscope to search through dust debris collected on cushions and mattresses, in
pet bedding, cracks and crevices and other areas where dander can collect.  Service for house dust mite control is
often requested by clients who have been diagnosed by physicians as allergic to the house dust mite and/or the
allergens it produces.

Reducing a building’s humidity below 45 percent and improving ventilation can eliminate mite infestations.
However, the allergenic materials persist even if the population is destroyed, and allergy reduction is dependent
on removing these particles.  It is extremely difficult to remove every pocket of dust or to stop its daily
accumulation.  Unless equipped with a HEPA filter, vacuum cleaners blow microscopic mite fragments into the
air, often aggravating the allergy.  Nevertheless, effective dust control measures do exist.

Some of the following strategies may assist in house dust mite control:

• Encasing mattresses and pillows with plastic covers;

• Replacing feathered pillows with synthetic ones;

• Removing stuffed animals; and

• Installing air cleaners and filters.

Some furnace and air conditioner filters trap dust with an electrostatic charge. An allergist may recommend that
customers reduce dust accumulation by replacing carpeting with wood, tile or linoleum flooring.

Currently, few, if any, pesticides are labeled for house dust mites. Several non-pesticide products are available for
treatment of house dust mites and their allergenic components.  However, the effectiveness is questionable.

Fire Ants

These ants can cause problems in homes if the workers are habitually foraging in the structure for food.  These
areas can be partially protected from ants originating in outdoor mounds, by applying barrier sprays or dusts of
residual insecticides to the soil and foundations around a building.  However, this type of treatment is not as
effective as treatment of the actual nest.

Nests often require several treatments, especially if they are large and well established.  Direct mound injection
and drenches can be used successfully to reduce, and in some cases, eliminate the colony.  However, baits that
contain an insect growth regulator (IGR) and/or a slow acting stomach poison are more successful in eliminating
colonies.  Seven to ten days after the application of an insect growth regulator (IGR) bait, apply a residual product
to the immediate area to kill foraging workers.  Thoroughly treat interior areas with residual insecticides,
especially areas where ants appear to be entering or traveling.
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Mosquitoes

To minimize the risk of being bitten, people should wear long-sleeve shirts, long pants and hats to reduce exposed
skin.  Repellants also can help prevent mosquito bites, with those containing DEET most effective, as they last
longer than other repellants.  To keep mosquitoes from entering the home, make sure to repair or install all
window or door screens.

The most effective way to reduce mosquito populations is to take a preventive, pro-active approach.  All
unnecessary sources of standing water should be removed or eliminated, such as water in flower pots, pet bowls,
swimming pool covers and discarded tires.  In areas where it is impossible to remove sources of water, such as
lakes or reservoirs, government officials should employ larvicide or larvae-eating fish to eliminate mosquitoes
before they hatch.

To help prevent the continued spread of West Nile Virus and other mosquito-carried diseases, government
officials should also use local applications of pesticides or aerial pesticide spraying.  Having been identified and
approved as safe by the EPA, pesticides are a safe, effective way to rid areas of disease-carrying pests such as
mosquitoes.

Spiders

Inspect and identify areas that are conducive to spider activity.  These areas tend to be dark and protected, or areas
that attract insect prey.  Inside structures, remove clutter and debris, and outdoors remove scrap lumber,
woodpiles, rocks and other materials that offer protection.  Use a vacuum to remove spiders, webs and egg sacs,
immediately seal the bag and discard in the trash.  Also, change outdoor lighting that attracts insects to the
structure.

Rodents

Exclusion is a very important aspect of rodent control.  Because rats can squeeze through a 1/2-inch gap, anything
larger must be sealed.  They can also chew holes, so it is important to consider sealing smaller holes.  Materials
used for this service include sheet metal, cement, 1/4-inch hardware cloth, expandable foams, etc.  In addition,
door sweeps and other materials should be installed around gaps on doors, windows and other openings.

EXAMPLES OF IPM SUCCESS STORIES

One of the earliest examples of a success story with IPM in public housing was a project undertaken by a pest
management company based in Minnesota (Nelson, 1987).  The company was contacted because of a major
cockroach infestation in 1,338 public-housing units.  The population was primarily non-elderly occupants: Asian
(70 percent), white (13 percent), black (1 percent), Hispanic (4 percent) and Native American (1 percent).

The units were two-story townhouse apartments with a small kitchen, dining area and a small living room on the
first floor.  The second floor had a bath and two to three bedrooms.  Over 70 percent of the units were infested,
and the housing authority’s goal was zero cockroaches.

The pest-management plan was initiated with monitoring and visual inspections to determine the extent of the
infestation and subsequently, to evaluate the success of treatments.  Five crack and crevice applications were
scheduled using residual applications pesticides for the immediate knock down of insects, and others for long-
term control.  Initially, 44 percent of the units were heavily infested with cockroaches (more than 10 live
cockroaches observed).  Within nine weeks, only 2.6 percent of the units were heavily infested and at 38 weeks,
only 0.3 percent of the units remained heavily infested.
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Another successful example of IPM took place from March 1998 through January 1999, when a Maryland pest
management company evaluated different ways of reducing the risk of acute asthma attacks in inner-city housing
occupants who were exposed to cockroach allergens.  (The study was funded by the National Foundation for
Integrated Pest Management, which provided the funding through U.S. EPA’s Partners for Environmental
Stewardship Program.)

The pest management company evaluated four approaches to reducing the risk of acute asthma attacks:

• Group A -- Baiting, sanitation, and education;

• Group B -- Baiting and education;

• Group C -- Baiting only; and

• Group D -- Self-help baiting and education.

Apartments were monitored for German cockroaches and, as necessary, treated with a cockroach gel bait
pesticide. This reduced-risk pest-management strategy minimized the potential for exposure of children to
pesticides in the home environment and eliminated, to the maximum extent possible, one of the major sources of
asthmatic antigens (German cockroaches).

Thirty-eight apartments were surveyed (in a four-story building of 112 units) for German cockroaches by placing
three sticky monitors (one each behind the refrigerator, kitchen base cabinet and kitchen wall cabinet) in each
unit.  An inspection of the unit and collection of monitor data was made 48 hours after the monitors were placed.
Thirty-two infested apartments were selected for participation in the study.

Residents willing to participate in the study knew that monitors were placed in their apartments.  The pest
management company employed a professional, bilingual (Hispanic) educator to provide counseling on the
purpose of the project, the importance of sanitation and cockroach control and procedures for self-help baiting.
Occupants were also provided a fact sheet that discussed the importance of cockroach control and the occupant’s
role in the process.

Each month, the apartments were visually inspected for cockroaches and their housekeeping was evaluated.  In
addition to the visual inspection and housekeeping rating, at 90-day intervals, sticky monitors were placed 24-
hours prior to the service day, and counts were made at the time of service.

The pest management company collected cockroach data for 10 consecutive months, beginning on March 26,
1998.  After the first 90 days, the most notable reductions in cockroach populations were achieved in Group A
(baiting, sanitation, and education) and B (baiting and education) apartments, 94 percent and 98 percent,
respectively.  The reductions in the Group C (baiting only) and D (self-help baiting and education) apartments
were significantly less at 68 percent and 45 percent, respectively.  At the conclusion of the study (260 days), the
percent reduction in the cockroach populations in Group A - D apartments were 98 percent, 99 percent, 57 percent
and 95 percent, respectively.

There was a decline in the amount of detectable antigen in most apartments:

• Group A (range: 60-98 percent; mean: 54 percent; median: 94 percent);

• Group B (range: 6-99 percent; mean: 40 percent; median: 98 percent);

• Group C (range: 69-99.9 percent; mean: 85 percent; median: 89 percent); and

• Group D (range: 20-97 percent; mean: 63 percent; median: 66.5 percent).



NATIONAL ORGANIZATION OF AFRICAN AMERICANS IN HOUSING

SECTION THREE – PEST INFESTATION PAGE 36

Resident attitudes toward German cockroach infestations varied widely from total intolerance to very complacent
attitudes.  The presence of pesticide products (11 of 38 apartments initially surveyed), such as over-the-counter
cockroach sprays and bait stations, indicated that some of the occupants were concerned about the cockroaches
and were taking action.

The results of this study indicated that German cockroach population reduction can be accomplished despite the
level of sanitation in the apartment.  However, it is important to note that the reduction was accomplished much
more rapidly when the resident understood the health implications of cockroaches and their role in the process.

Groups A (baiting, sanitation, and education) and B (baiting and education)

The rapid reduction of cockroach populations in these apartments is a reflection of the initial information
provided and the higher level of sanitation during the first 90 days of the study.  The level of control may have
been better maintained if an information exchange continued throughout the study.  This communication
reinforcement may have resulted in less bait being used in these apartments.

Group C (baiting only)

These apartments had acceptable levels of control, but the lack of resident concern over the problem of cockroach
infestations delayed the process.

Group D (self-help baiting and education)

Self-help treatment in these apartments ranged from the bait being misapplied, i.e., spread all over the place like
caulking and paste, to none being applied.  This was despite the efforts to encourage occupants to use the bait
provided.  Thus, German cockroach control in most of the Group D apartments was much slower, indicating that
resident self-help programs require continuous reinforcement, and even then can be expected to fall short.

The results showed that cleaning was the most significant factor in reducing the amount of detectable German
cockroach antigens in inner-city apartments.  Antigen reduction was also noted in those units where baiting was
the main management tool.  However, in most cases, in the absence of cleaning, it appeared that the amount of
cockroach antigens increased, despite the reduction in the population.  Unfortunately, cockroach control, and in
some cases elimination, does little to reduce the amount of detectable antigen, and does not appear to an effective,
stand-alone strategy in reducing cockroach antigens.

Sanitation levels remained relatively constant throughout the study, and were not a significant factor in the long-
term management of cockroach populations using baits.  Even in those units cleaned by our research group, the
sanitation declined between each 30-day scheduled cleaning service.  Most occupants came to expect the service
and did little on their own to maintain the state of cleanliness established at the outset of the study.  Thus, it is
important there be a strong education of occupants about the need for regular cleaning by the occupant, in
addition to cleaning by a service company or building management.

The good news is that baits can be effectively used to manage, and in many cases, eliminate German cockroach
populations, despite the level of sanitation.  The keys to success are:

• Refreshment of the bait;

• Numerous placements;

• Regular and frequent inspections; and

• Precise baiting of active harborage sites.
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CHALLENGES FOR INDUSTRY

The issue of pesticide use must be addressed.  While toxicity can be a major factor in the hazard associated with a
pesticide, the direction recently has been toward less toxic, less residual and equally effective products.  While
toxicity is a consideration, there are many factors to consider in selection of a product for use in a pest-
management plan.

Manufacturers can do little about an active ingredient’s acute toxicity.  However, manufacturers typically reduce
the risk associated with their products through formulation, application rates and the concentration of the diluted
products.  Today, products are being applied at incredibly low rates of application.  Technological innovations in
chemistry have eliminated most of the ozone-depleting substances from aerosol products, and created more
persistent, but less easily absorbed, microencapsulated formulations.

Applicators of pesticide products can further reduce the risk of pesticide use by following label directions.  Risk
can also be significantly reduced by carefully considering the time and site of application.  Liquid and aerosol
products should never be applied when people other than the applicator are in the area.  This precaution eliminates
the possibility of exposure, but more importantly, the perception of exposure.  Applying products as directed by
the label, and limiting their application to areas of pest activity, further reduces risk and increases the likelihood
of solving the pest-management problem.

Finally, there is the range of customer concerns from extreme concern over pesticide use, to the no-holds-barred
philosophy.  It is important to address occupant concerns, but not let them dictate pest-management strategies,
particularly pesticide applications.

The tools are available to provide a relatively pest-free environment for those families living in inner-city
housing.  The key elements are getting management to pay for the level of service necessary to achieve this goal,
and subsequently to maintain it.  Pest management may also involve significant structural repairs inside and out,
to prevent pest entry, movement and harborage.  Unfortunately, preventive management is not happening, and
most likely will not until there is an incentive to provide this type of environment.

Throughout the United States, much research is currently being conducted on pests and allergies.  In the
metropolitan Washington, DC area alone, Howard University and Johns Hopkins University are actively engaged
in this type of research.  These programs are combining education, pest management and cleaning interventions to
remediate problems associated with cockroaches and their allergens in public housing.

As previously mentioned, one of the major impediments to achieving a pest-free environment in inner-city
housing is lack of knowledge by occupants and property management of the impact pests have on human health.
From a pest-management standpoint, it has yet to be absolutely demonstrated that there is a direct correlation
between pest eradication and allergen removal, and the clinical significance of asthma.  Intuitively this conclusion
can be drawn, because clean, sanitary pest-free housing clearly reduces the incidence of asthma attacks.
Research-demonstrated benefit would mandate the need for a pest-free environment in inner-city housing.

It’s important to know that fear of pesticides has not been a limiting factor in pest-eradication efforts in inner city
housing.  There is a wide array of pest-management tools and practices that can be brought to bear on pest
infestations, allaying most concerns over product selection and use.

However, there is a twofold problem in resolving conditions associated with cockroach allergens: eliminating the
cockroaches and removing the antigens. Once the population is destroyed and the antigen removed, strategies
must be in place to prevent the re-infestation of the housing unit.

The major impediments to reduced-risk pest-management programs and cockroach eradication in inner-city
housing are education and sanitation.  One of the significant obstacles to changing the spray and pray pest-
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management paradigm, is a lack of customer education, an unwillingness to accept baiting as an effective pest
management tool and failure to recognize the significant implications that heavy cockroach infestations have on
human health.  Typically, residents have preferred to rely on their own traditional approaches to pest
management.  Education reinforcement is imperative to a successful IPM program.

The study on environmental asthma intervention in New York City, reported in the American Journal of Public
Health (January 2002), identified four impediments relevant to insect allergen intervention programs:

• Major disruption of participating households. Cleaning, repair work and pesticide intervention
required extensive work over a three-day period while the residents were present.  Thus, every
household experienced major interruptions because of the prolonged presence of carpenters, cleaners
and environmental research personnel.

• Need to involve multiple household members to maintain a pest-free environment.  Substantial effort
was directed at educating household members on IPM and their role in the success of this type of
pest-management strategy.  The training was initially one-on-one, and focused on removing garbage
daily, immediate clean-up of all food spills, eating only in the kitchen, recycling old clothes and
papers, storing food in sealed containers and washing dishes immediately after use.  Laminated
posters reinforcing these points were posted in each home.  To increase the knowledge base, training
was changed from one-on-one to groups of one to five people.

• Initiation of own forms of pest management.  Most participants took pest management into their own
hands, applying pesticides and caulking and sealing areas before scheduled intervention.

• Severe maintenance and structural problems in older buildings.  Maintenance and structural problems
impeded the occupant’s ability to maintain IPM practices.  The presence of other pest problems in the
building, such as rats, kept occupants from removing trash promptly.  Inadequately sealed doors,
holes and cracks in exterior walls, plumbing and steam leaks, accumulated garbage in common areas
and old appliances were structural conditions that contributed to inherent pest problems.

SOLUTIONS

The following is necessary to ensure the elimination of pests and their associated health problems in inner-city
housing:

• Education of property management on the health effects of pests in inner-city housing is imperative if
their pest-management paradigm is expected to change. Emphasis should be placed on pest
eradication and maintaining a pest-free environment.

• Property management needs to establish sanitation standards for common areas and occupants.
Sanitation of common areas inside and outside buildings is essential to effective pest-management
strategies.  Regulations regarding the sanitary condition of housing units should be strictly enforced
for all occupants.

• Property managers/owners need to improve the exterior envelopes of their buildings to minimize pest
entry.  The interiors of the buildings need to be repaired to limit the vertical and horizontal movement
of pests inside the structure.  Repairs should also focus on harborage elimination by caulking or
sealing. The verification code for this document is 870334.
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• Education of occupants on the health effects of pests in inner-city housing is imperative if their pest
management paradigm is expected to change.  Education should focus on maintaining high levels of
sanitation and its value to the pest-management program.
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HHI REPORT CONCLUSIONS

REGARDING LEAD-RELATED POISONING & LEAD-BASED PAINT HAZARDS

LBP hazards still pose a very real health concern for millions of young children every day.  While the disease may
affect all, it’s still the low-income and minority families that suffer the consequences disproportionately.  And
unfortunately, it’s these same families who do not have the awareness or economic resources to perform lead-safe
maintenance and general upkeep to eliminate LBP hazards.

National awareness of lead poisoning has significantly increased in the past years, as have federal and state
programs to assist in removing these dangers from high-risk homes.  But until these relatively new HUD and EPA
programs work together with existing federal and state health and housing agencies, the communities in dire need
will continue to be underserved.  Only by working together can they efficiently deliver targeted programs to
measurably improve our children’s health.

As an organization that includes housing officials, homeowners, residents, community leader, and companies that
live, work and operate in the neighborhoods that are most at risk of suffering the effects of lead poisoning,
NOAAH can use this unique collective experience to act as a catalyst for the flow of information between policy
makers and our communities.

REGARDING MOLDS, MILDEW AND FUNGI CONTAMINATION HAZARDS

Many unknown variables continue to surround the identification, eradication and prevention of mold.  However, it
is known that preventing establishment of mold growth in a building is clearly the preferred approach.  Prevention
requires that homeowners and property managers become knowledgeable of the appropriate methods to control
and eliminate water intrusion.  Unfortunately, this huge undertaking requires each and every person with control
over a building to learn the necessary steps to prevent mold from becoming a problem.

If prevention fails, remediation is the only alternative. Mold-related remediation introduces multi-faceted issues
that require the expertise of engineers, contractors and industrial hygienists.  The lack of regulations and
standardized investigation and remediation procedures increase project cost and the potential liability for the
parties involved.  These two issues can prove to be serious disincentives to contracting for effective repair and
removal.

The industry must develop an overall approach to remove the barriers inhibiting implementation of correct
removal and repair.

Clearly, not one approach or method will be a panacea.  However, the combination of education, concise
regulations, and a cooperative effort between government, housing organizations, and the insurance industry will
help alleviate the current problems associated with mold.  Ideally, these improvements will provide a cost-
effective and efficient framework to ensure the safety and well being of our citizens. NOAAH is uniquely
positioned to facilitate the necessary education, regulatory development and cooperative effort.
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REGARDING PEST INFESTATION HAZARDS

Pest populations can be effectively managed in public housing and potentially improve the health of millions of
children.

Baits are a fairly recent introduction, and have been used in most allergy-abatement projects directed at
cockroaches and allergen reduction.  Liquid insecticides can effectively accomplish the same level of control.
Both baits and liquid products should be used as part of an IPM program

Baiting is a successful strategy for reducing or eliminating the cockroach populations, despite the level of
sanitation.  However, cockroach elimination alone does not significantly reduce the level of cockroach antigen in
apartments.

Cleaning alone does not have a significant impact in reducing the cockroach populations.   However, it is a critical
element in reducing the amount of cockroach antigen to which a resident is exposed.  Pest management plays a
significant role in reducing the impact of these health-related pest effects by preventing and eliminating pest
infestations.

Everyone should be afforded the opportunity to live in a pest-free environment.  While pest management
programs can eradicate pests from structures, management and occupants will ultimately determine the success of
these efforts.  It is critical that everyone realizes the value of sanitation, structural repairs and the need for access
to housing units for pest-management services.  NOAAH can provide necessary education of these critical
elements of effective pest management.






