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disposal of infested items. Treatment with
insecticides, however, is by far the main
approach used by pest concrol companies.

Despite this, very little has been reported
on the outcome of modern-day insecticide
uearments for bed bugs in challenging
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environments such as aparuments.

To remedy this lack of knowledge, in
2005, we initiared sucha trial using insecti-
cides commonly applied by pest managers.
Thirteen bed bug-infested apartment units
in Cincinnati, Ohio, were identified by a
local firm specializing in bed bug conrrol in
this market (Permakil Pest Control, based
in Covington, Ky.). Four of the 13 units
were located within the same aparrment

“building, two were from another building,

and the remaining seven were located in
separate buildings around the cicy.

Most of the apartments were rented by
tenants in the low- to mid-income range.
Each unit was thoroughly inspected before
initial trearment, recording numbers of live
bed bugs (adults and nymphs) residing on
beds, furniture, floors, walls, ceilings and
other locations. Pretreatment infestation
levels varied widely from a low of eighr live
bed bugs found in one apartment unir to
almost 3,000 in another. Adjoining units
were also inspected and treated if necessary
in a manner similar to the test units.

Prior to rrearment, residents were asked
to temove, bag and launder bed linens and
clothing. Some tenants complied with this
request while others did not. Tenants were
not asked to disassemble beds or dispose
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Figure 1: Bars represent
the mean number of
bed bugs per apartment
before initial treatment
and at bi-weekly
intervals thereafter.
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ofbed bug-infested marrresses, box springs,
couches or other belongings. While throw-
ing our infested items is somedmes advis-
able, it can be financially impractical for
many residents, including many of those
involved in this study. Retaining infested
beds, couches, erc. further allowed us to
determine if they could be successfully
treated with appropriately labeled insecti-
cides. No bed encasementswere installed on
mattresses or box springs while insecricide
treatments were being evaluated,

All 13 apartments were treated with
Suspend®SC(0.06 percentdeltamethrin) as
the primary liquid insecticide, Applications
were thorough, targeting areas where bed
bugs were found or likely to crawl or hide.
This included seams, tufts and crevices of
martresses, box springs, bed frames and
headboards; alongand beneath baseboards;
seams, tufts, and crevices of upholstered
chairs, sofas and wood furniture; floor
areas under beds and couches; ceiling-

_wall junceures; and behind wall mounrts

such as mirrors and picrure frames. The
average amount of Suspend SC applied
per apartment on the inital service was
0.9 gallon (berween .25 gallon and 1.5
gallon), whereas follow-up applications
typically used berween .25 gallon and .5
gallon. Ocher bed bug-infested/prone areas

were teated with Drione® {silica gel plus

Thaorough inspections and counts were made of the bed bugs in each apartment.

pyrethrins} or DeltaDuse® (0.05 percent
delramethrin). Principal application sites
for these dust formulations included under
baseboardsand carpet edges, behind outlers
and switch plates, and the inner framework
of couches and box springs. Addidonal
products used in small amounts in some
apartments included CB-BO Extra™ (0.5
percent pyrethrum}, Steri-Fab (primarily
alcohol plus d-phenothrin), and Invader®-
HPX {1 percent propoxus).

Four to six (bi-weelly) follow up in-
spections were made of each apartment,
petformingadditional rrearments as needed.
The number of live bed bugs found in
specific areas (matrress, box spring, couch,
baseboard, erc.) was recorded on each
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An aduft bad bug feeding on a family dag.

service visit. {All inspections, counts and
trearments were performed by the authors,
primarily W. Wickemeyer.)

TREATMENT OUTCOME. Successive in-
spectionsand treaements produced asteady
decline in bed bug numbers {see Figure 1
on page 47). In 10 of the 13 apartments,
live bed bugs could no longer be found
after two to five treatments (mean = 3.0).
Three apartments, however, continued 1o
have low-level infestations at the termi-
nation of the seudy due in part to poor
tenant/management cooperation. Two of
these tenants were suspected of reintrodue-
ing infested items while another cancelled
service premarturely. Compared to the total
initial number of bed bugs found in the
13 apartments, a 94 percent overall recuc-
tion was observed after two treatments, 95
percent fewer bugs were found after four
treacments, and B8 percent fewer afrer
six trearments. Excluding one unic where

tenants were suspected of reintroducing
infested items mid-way through the study,
the decline in bed bug numbers after two,
four, and six treatments, respectively, was
94 percent, 97 percent and 99 percent.
Figure 2, ac right, summarizes the distri-
bution of bed bugs found within all apart-
ments. As expected, the greatestamount (70

beds; of which 35 percent was

on martresses, and 13 percent
was on bed frames and head-
boards. Sofas and reclining
chairsharbored the next largest
number (23 percent), reflect-
ing the tendency of bed bugs
to reside near a sleeping host,
Couches and recliners were so
bed bug-prone, in fact, thar
in eight out of 13 apartments
they were the main location
of infestation. The remaining
7 percent of the bugs were
associated with walls, ceilings
and baseboards; nightstands
and dressers; molding and
shelving, etc. Small numbers
of bed bugs were also found in
less obvious places, including
inside bools, 2 coffee maker,
and under a deodorant dis-
penser. Some of these harbor-
age sites were several feet from
sleeping areas, underscoring
the importance of inspecting

well beyond beds.

LESSONS LEARNED. It was encouraging
to see that bed bug infestations could be
reduced to non-detectable levels under
the challenging conditions of this study.
Few infested items were discarded, and
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other potendally useful tacics such as
bed encasement, vacuum cleaning and
STEAM featment were not incorporated
in the study.

The single most important and oft-
stated lesson from this study is that bed
bugs are hard 1o eradicate. To achieve the
reporied outcome, thorough inspeciions
and repeared applicarions were made using
quite a lot of insecticide. The amount of
timespentin eachapartmenton theinicial
service ranged from one wo two man-hours,
with each follow-up service lasding atleast
an addidonal hour (sometimes much
more). Actual time spent depended on
the severity of infestation and amount
of clutrer and tenant cooperation. Some
clients, like the one who cancelled service
premartutely, will be unwilling to pay for
such labor-intensive service. In these cases,




Sofas are a common infestation site for bed bugs.

the bed bug problem is 2lmost certain to
continue.

Even with a large investment of effort,
there are no guarantees chat all the bed
bugs have been eliminated. No inspec-
tion, however thorough, can uncover every
potential hiding place for bed bugs in a
building. Young bed bug nymphs are tiny
and the eggs are barely noriceable except
under magnification. Following treatment,
weeks or months may pass with no reports
of people being birten. Eventually though,
the problem may resurface either from
reineroduction of infested items, migra-
tion of bed bugs from other living units
or survival of the pre-existing population,
It is noteworthy that three out of the 13
apartments in our study {23 percent)
continued to have small numbers of bed
bugs when the trial was finally terminated
three months after initial service. Other
competent, hardworking pest managemenr
firms have bartled bed bugs in accounts for
..much longer than this, indicaring there is
no “standard” or “guaranteed” timeframe in
which infestations can be eliminared.

‘Whyiroften takesa long time to control
bed bugs is unclear. Finding hidden aggre-
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gations in cluttered aparrments is obviously
one big hurdle, but susceptibility to today’s
insecticides may also be a facror, On more
than one occasion, bed bugs were found
living on surfaces we had previously treated
with residual insecricides. Whileit's possible
these insects had notyer had sufficient rime

to acquire a lechal dose, another possibility -

is that they simply were not being affected.
Further testing is underway to study chis
phenomenon, and susceptibilicy of feld
populations to various insecticides and
methods of exposure,

More than 90 percent of the bed bugs in
our study were found on bed components,
couches and recliners. Ironically, these
are the same places that most of today’s
insecticides are not to be used. Bed bugs
are not listed a5 a targer pest on many
productlabels, and even when they are, use
directions are often vague (e.g., “apply into
cracks and crevices where pests are found
or normally occur”®). A small number of

-~ liquid-inseeticides-such-as Suspend ~SC;

Steri-Fab and Bedlam have more detailed
* and perinissible directions, including treac-

A small number of
liquid insecticides such
as Suspend SC have
more detailed and
permissible directions,
including treatment of
mattresses, upholstered
furniture and surfaces
where people may be

laying or sitting.

or sicting,

Considering the current legal and
regulatory climate, it's questionable how
many products will have such liberal label
directions in the future unless perhaps bed
bugs become as common as in the past,
which we think is quite likely. (Food for
thought: in Europe in the 19305, 47 percent
of moving vans inspecred were found to be
infested with bed bugs).

With time, the industry will become
more skilled at managing bed bug infes-
vations, although sociery’s intolerance of
the pest and pesticides will pose many
challenges. Much can be learned about the
challenges we face from the past. If history
tepears itself, we are in for quite a ride. o
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