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from Stockholm:

Dr. David S. Pratt: It is a distinct pleasure to introduce now, Dr. Sverker Hogliind. Dr. Hogliind grew
up on a farm in northern Sweden, completed his education as a physician, and went on to obtain
specialty training-first In hematology and then in internal medicine and occupational health. He is
currently an Associate Professor at the Institute in Stockholm, and he has worked actively in
occupational health since 1974. In 1980, he became the Medical Director of the Swedish Farmworker
Safety and Preventive Health Association - a very important model | think many of us could learn a
great deal from. He is currently also the First Vice President of the International Association for
Agricultural Medicine and Rural Health and also the Secretary of the Scientific Committee on
Occupational Health—a part of the International Commission, Please welcome Dr. Sverker Hogliind

Agriculture is a risky operation. Statistics
from many parts of the world show that
accidents and work-related diseases are
frequent among farmers and agricultural
workers.

Often, however, statistics are insufficient
because farming, in many countries, is
based on small enterprises run by the
farmer, his family, and few employees.

The ambition to report accidents and other
health injuries is probably limited.

In Sweden severe accidents causing fatali-
ties are, fortunately, rather few in agricul-
ture. However, compared with the total
worklife in Sweden, it is obvious that farm-
ing is over-represented among fatalities
due to work accidents.

It has been shown that about 20 percent of
the fatal accidents in Swedish worklife
occur within agriculture ahd forestry. Only
about 3 percent of the total workforce are
occupied within this field. Recent studies
in our organization have shown that the
real incidence of work accidents is about
twice what is reported from official statis-
tics. Moreover, work-related diseases have
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been shown to be common among farmers
and agricultural workers.

Forestry work by self-employed farmers is
the most risky operation in the total
worklife in Sweden. Work injuries, as well
as work-related diseases, are to a high
extent related to agricultural work using
different kinds of machinery. Machine
design, therefore, is an important factor to
consider.

THE PROBLEM

Machine design may be related to hazards
of two kinds. One is accidents causing
acute injuries. The other is chronic inju-
ries or illnesses because of long-term,
unfavorable effects on the body during
work operations. Symptoms from the loco-
motor organs are most common because of
bad ergonomics, vibrations, etc. Hearing
loss due to damaging noise is also very
frequent.

Accidents

In Sweden, approximately 150,000 persons
are occupied within agriculture and forest-
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ry. However, only about 50,000 are occu-
pied full-time at this.

According to official statistics, about 6,000
work accidents occur yearly. This informa-
tion is based on the reports of injuries for
workers’ compensation. The compensation
is less well developed for the self-em-
ployed farmer. Therefore, the ambition to
report accidents is less strong.

During 1988, the Swedish Farmers’ Safety
and Preventive Health Association studied
20,000 farmers concerning work injuries
that had occurred during 1987. The study
was performed as a postal inquiry and a
telephone interview with those who had
reported an injury in the inquiry.

Machine design may be related to
hazards of two kinds. One is accidents
causing acute injuries. The other is
chronic injuries or illnesses because of
long-term, unfavorable effects on the
body during work operations.

From the results of this random sample, an
estimation of the total frequency of work
accidents within agriculture and forestry
among self-employed farmers and forestry
owners could be made. It showed that the
real frequency during 1987 was at least
double that of the official statistics.

The most common cause of agricultural
accidents (just above 25 percent) was han-
dling animals. Falling, on the same level
or to a lower level, was almost as common
a reason for accidents. Machine-related
accidents were about 12 percent in
agriculture, and in forestry about 20 per-
cent.
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Of those accidents related to tractor driv-
ing, about 50 percent happened when
climbing up and down the tractor anu
about 35 percent when connecting equip-
ment to and disconnecting it from the
tractor. In these respects, the design of
the machinery plays an important role.

The turnover of tractors is still an impor-
tant reason for severe accidents, as is un-
shielded power takeoff (PTO). Tractor
work may also cause injuries driving on
uneven surfaces. Headbumps and hits
from the inside of the tractor cabin are a
risk, as are hydraulic devices with oil under
pressure. Sometimes exhaust gasses may
cause problems.

One important machine that is commonly
used in agriculture and forestry is the
chainsaw. It may cause accidents by kick-
backs of the sword.

Chronic Injuries and Diseases

More than 50 percent of the diagnoses at
physicians’ consultations with farmers con-
cern locomotor organs. Neck and shoulder
symptoms, back problems, and hip and
knee diseases are common.

A special interest has been focused on hip
arthrosis. Recent studies in our country
have shown a significant increase of this
disease in farmers compared to the general
population. The disease occurs about 8 to
10 times more often in farmers. Still, only
limited studies have been performed relat-
ing different factors in farmwork to the
disease.

So far results indicate that there is a posi-
tive correlation between tractor work and
the disease. One reason might be the de-
sign of tractors where, even in modern
machines, the driver has to sit in a bent
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and twisted position to survey the equip-
ment behind the tractor.

It has been suggested that the twisted
position in the tractor chair may cause a
rotation in the hip joint. It can also cause
unfavorable pressure on the cartilage,
which may cause damage.

Other well-known machine-related chronic
injuries are, for instance, white fingers
caused by vibration in chainsaws and steer-
ing wheels on tractors. In farmers and
forestry workers, hearing loss is frequent
because of noise exposure from tractors
and other vehicles, threshing mills, and
chainsaws.

INTERVENTION

There is still a lack of knowledge concern-
ing hazardous effects of different environ-
mental factors in agriculture and forestry
and further research is needed about caus-
al relationships. However, today sufficient
knowledge exists to start to improve the
work environment in order to reduce the
health hazards. The outline for an inter-
vention program could consist of three
main parts.

1. There may be legal actions taken in
order to prevent extreme hazards.

2. There should be strong enforcement on
constructors, manufacturers, and dealers
of agricultural machines in order to
improve the working environment.

3. Information and education must be in-
tensified and directed to dealers of ma-
chinery, extension service officers
(agents), farmers, farm workers, and
forestry workers.
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Legal Considerations

In most countries there is some legislation
concerning work environment and protec-
tion from health hazards. The extent to
which legislation should be used is always
under debate. The ambition is to have as
little legal enforcement as possible.

In Sweden in 1959 the law was put forward
concerning safety frames (roll-over protec-
tion structures) in new tractors. It was also
decided that employed agricultural workers
were not allowed to work in tractors lack-
ing such frames. Self-employed farmers
and family members for many years were
excluded from this law and could use old
tractors without frames in farm work. A
new tractor, of course, had this device.

In 1983 the law was extended to include
family farmers. It was later decided that
even old tractors had to have frames if
they were to be used in agricultural work.

The effect on fatalities due to tractor turn-
over since the year of legislation was strik-
ing. It is obvious that this action from the
authorities, unpopular as it might have
been, has had quite a significant effect in
preventing severe accidents. Side effects
of this safety frame law have resulted in
proper cabins on the tractors protecting
the worker from noise, dust, wet, cold, etc.
This is also quite a step forward concern-
ing work environment.

Another example of effective legislation
concerns chainsaws. When they came into
frequent use, it was soon obvious that they
could cause severe damage to the user by
so-called kickbacks. In 1971 in Sweden, it
was enforced by law that a special protec-
tive device should be applied to all saws.
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It operates so that when the sword is flung
backwards, the device causes the chain to
stop. The drop in severe injuries from
chainsaw operations is also significant from
the time the law was introduced.

Improvement of Machine Design

Legal actions can only be taken into con-
sideration concerning specific work envi-
ronment factors causing severe injuries of
high frequency. However, many hazards
remain where improved design of the ma-
chinery could reduce the risk. It is impor-
tant that occupational health professionals
have the possibility to transmit knowledge
about health effects of different factors to
the designers of machinery, the producers,
and dealers. In industry more work has
been done in this area, mainly due to ef-
forts from workers, and representatives in
trade unions, etc.

In agriculture and forestry, labor unions
are weaker and the workforce is
dominated by self-employed farmers. The
individual farmer has very little possibility
to get his opinion known to the machine
designers.

One major task for occupational health
organizations in agriculture is, therefore, to
improve communication between manufac-
turers and users. When designing new
equipment, they must understand the im-
portance of also considering work environ-
ment factors.

In Sweden, we have been able to produce
a specification of the demands for good
and healthy work environments in tractors.
It has resulted in a checklist. The work
has been performed in close collaboration
with the National Institute for Occupation-
al Health, the organization of the machine
manufacturers (LELA), and our organiza-
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tion. The checklist now also exists in an
English version.

It is our hope that it should be accepted
and used on a broad international basis.
We have planned to invite representatives
of tractor manufacturing companies to a
seminar concerning this topic a year from
now.

There is, of course, standardization work
going on internationally considering work
environment factors. However, this check-
list goes much further and aims to create a
work environment that is healthier in all
aspects.

We have recently used the checklist per-
forming a test of new tractors from the
ergonomic and work environment point of
view. The result has been published in the
weekly farm magazine called Land. It has
been very much appreciated by the farm-
ers.

The manufacturers who got many stars for
their tractors are, of course, happy. Those
with fewer stars have been rather angry
with us. We think, however, that it is our
job to take this kind of action.

Our experience is that, after the first disap-
pointment and angry reactions, the dealers
with less than good results usually come
back and ask for our opinion on how they
copld make their equipment better. This
is exactly what we have wanted with our
action.

Today it often occurs that a manufacturer
of some equipment asks for our opinion
when he is planning a new product. When
this happens, we think that our work has
been, to some extent, fruitful.
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To prevent injuries, there is still much to
wish for in tractor design. The power-
take-off shield is often of bad design and
broken in many older tractors, which caus-
es a significant risk.

In collaboration with the Institute of Agri-
cultural Engineering, we have been en-
gaged in the construction of a new device.

This seems to be a significant step forward.

The coupling of equipment behind the
tractor often causes injuries. The rapid
coupling systems, which exist on the mar-
ket are not ideal and little used by the
farmers. Properly used, they cause a sig-
nificant reduction of work loads and health
hazards.

A big part of the injuries related to tractor
work occur when the driver is climbing up
and down the steps. They are often of a
miserable design and get slippery by dirt.
Simple devices can improve this.

The chronic diseases concerned with trac-
tor driving are neck, shoulder, back, and
hip problems related to the driver’s twisted
and bent position while controlling the
equipment behind the tractor during long
working hours. Knee problems are com-
mon in tractor driving and are related to
too-heavy clutches. As much as 600-700
newtons have been found in new tractors.

In the new ergonomic check list, 150 newt-
ons has been appointed as acceptable.
Valmet, the only Nordic tractor construc-
tor, presented a new model a couple of
years ago where many of these problems
have been considered.

The driver’s seat, steering wheel, and ma-
neuvering devices could be turned 180
degrees so that the driver might sit in a
backward position when much work had to
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be done with equipment behind the trac-
tor. There was no clutch because of hy-
drostatic driving of the machinery.

Two important improvements from: the
work environment point of view were
achieved by this construction. The need to
sit in a twisted position was markedly re-
duced, and the clutch operation was no
longer needed. We need more of this new
and brave thinking in the machine design
for the future. Because of other technical
reasons, the model still is experimental.

It still happens that kickbacks cause in-
juries concerning chainsaws. A Swedish
doctor has constructed a new protection
device, which should be more effective. It
is now tested. The Swedish firm,
Husquarna, is going to provide some
models with this new and safer device.

Increased Awareness

In spite of legal considerations and
improved machine designs, there will still
be hazards concerned with machine
operations. It is, therefore, important,
along with other actions, that knowledge
about health hazards and how they can be
prevented is increased. This is needed
among the users of agricultural machinery
and also among advisers within different
branches of extension services to farmers,
and among dealers of agricultural machin-

ery.

It is a difficult task. Farmers are usually
very busy and get much information of dif-
ferent kinds. They have very little time to
consider different offerings. Written infor-
mation often is neglected. The motivation
to consider information about health haz-
ards is usually low among people who are
quite healthy and do not consider
accidents a reality.
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One way to improve the possibility to get
information through is by an occupational
health service. In Sweden since 1978,
occupational health service for farmers and
farm workers has been organized and now
covers the whole country.

It has about 60,000 affiliated members.
Our customers are offered services consis-
ting of regular health checkups, infor-
mation meetings, farm visits, short courses
concerning specific health problems, first
aid, back and neck schools, etc.

They also have access to health care in
case of medical problems related to work.
It has turned out that the awareness of
health hazards has increased considerably
during the last years.

The farmers inquire about work-environ-
ment factors when they are buying new
machinery more than previously. They are
also inclined to use the personal protective
equipment more frequently. Nurses per-
forming health checks on farmers, physio-
therapists, and safety engineers visiting
farms pointing out ergonomic details to the
farmer on his tractor have golden opportu-
nities to provide information to motivated
farmers.

It is also possible to concentrate on one
specific problem and to broaden the infor-
mation by educating advisers to the
farmers. An ongoing project is to produce
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information materials concerning the new
ergonomic checklist and to give the ex-
tension service officers and safety engi-
neers education on how to use it in their
work with the farmers. Teachers at agri-
cultural schools and dealers of agricultural
machinery are also invited to these cour-
ses.

CONCLUSION

Today’s knowledge about health hazards in
relation to machine operations is fragmen-
tary but, in many cases, enough to start
prevention programs. Thus, the hazards
may be reduced and health and well-being
improved among farmers, farm workers,
and forestry workers.

Legal actions may considerably reduce
specific risks associated with machine de-
sign. By influencing constructors and man-
ufacturers, improved work conditions can
be achieved.

By effective information and education
awareness of hazards, preventive measures
can be augmented. A branch-specific oc-
cupational health service for agriculture
and forestry is a valuable tool in this re-
spect.00
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VECTOR CONTROL

By Robert R. Pinger, Ph.D.
Public Health Entomology Laboratory
Department of Physiology and Health Science, Ball State University

Dr. David S. Pratt: We are going to move along to this morning’s program with Dr. Robert Pinger.
Dr. Pinger got his undergraduate training at San Jose State in California, and received a master's and
a Ph.D. from lowa State University, right here in the great state of lowa. He has worked extensively
with vector control and entomological research both at the National Research Council at Walter Reed
Army Institute of Research in '74 and '75, and then also had some tropical experience in Brazil as an
associate research scientist at the National Research Institute of the Amazon. Since 1977, a little less
tropical, he has been at Ball State University in Muncie, Indiana, and his current research interests
include mosquito- and tick-borne diseases. Dr. Pinger's going to talk about vectors and agricultural

safety and health. Dr. Pinger:

Farmers, ranchers, and others employed in
agriculture are, by the very nature of their
work, at significant risk for acquiring cer-
tain vector-borne diseases. Some of you
may ask, "What is a vector-borne disease?"
or, for that matter, "What is a vector?"

A vector is an invertebrate animal, usually
an arthropod, that transmits disease from a
reservoir of infection to a susceptible host.

What is an arthropod? An arthropod is a
joint-footed animal with a hardened exos-
keleton such as an insect or a tick. Exam-
ples of arthropod vectors are mosquitoes,

flies, fleas, lice, and ticks.

Vector-borne diseases are caused by mi-
croscopic agents such as viruses, bacteria,
protozoans, or worms transmitted by these
vectors, usually when they bite. Examples
of vector-borne diseases that occur here in
the United States include at least four
arthropod-borne encephalitides, malaria,
dengue fever, Rocky Mountain spotted
fever, and Lyme disease.

Before I discuss these diseases, I should
like to state that those in agriculture are
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also exposed to a variety of arthropod-
related health problems. The insects or
arthropods are themselves the agents of
disease or injury.

In these cases, the arthropods affect health
directly, rather than indirectly (as vectors).
Direct effects include entomophobia (an
unrealistic fear of insects), annoyance and
blood loss, envenomization caused by bit-
ing and stinging, dermatosis, myiasis, and
allergies.

ENVENOMIZATION

My students are sometimes confused about
the difference between biting and stinging.

Biting

Biting refers to interactions in which the
arthropod uses its mouth parts. Biting
insects include, but are not limited to,
mosquitoes, horse flies, fleas, lice, and
bugs.

Biting arachnids include ticks, such as the

American dog tick, the lone star tick, the
deer tick, and chiggers. Venomous arach-
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nids include the brown recluse and the
black widow spider.

Stinging

Stinging refers to interactions in which the
arthropod uses its tail (usually a modified
ovipositor) to inject venom. Stinging ar-
thropods include bees, such as the recently
arrived Africanized honey bee; wasps,
including the newly introduced German
yellow jacket; and in the South, fire ants
and scorpions. Male entomologists, who
are easily in the majority, generally enjoy
pointing out at a time like this that virtual-
ly all of this biting and stinging is done by
female arthropods.

Although all too familiar, and at times very
annoying, these occurrences are of relative-
ly minor public health importance com-
pared with the disease transmission capa-
bilities of arthropod vectors. Today I will
describe some of these vector-borne dis-
eases, discuss vector control strategies and
outline personal precautions that can re-
duce the likelihood of vector-borne disease
transmission in the agricultural setting.

VECTORS

We can divide vectors into two major
types: mechanical vectors and biological
vectors.

Mechanical Vectors

As mechanical vectors, insects can be
thought of as contaminators. They carry
disease-producing agents from an
unwholesome environment, such as septic
tank overflow, to a clean environment such
as the top of your beverage can or sand-
wich.
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In some rural settings, house flies may
become so numerous that they represent a
significant health problem. The variety of
disease-producing agents that have been
recovered from house flies is staggering.
The list includes those agents that cause
amebic dysentery, typhoid fever, cholera,
shigellosis, trachoma, poliomyelitis, and
infectious hepatitis.'

Another mechanical vector is the cock-
roach, from which about 40 strains of path-
ogenic micro-organisms have been isolated.
These microorganisms include four strains
of poliomyelitis virus, cholera, diphtheria,
pneumonia, tuberculosis bacteria, and
numerous intestinal protozoans. Mechani-
cal transmission can also occur when a
blood-feeding insect, such as a horse fly or
stable fly, is interrupted while feeding
upon an infected host, then completes its
feeding on a susceptible host.

Although mechanical transmission by flies
and cockroaches can be of public health
concern in some agricultural settings, bio-
logical transmission of diseases by arthro-
pods is much more important. In biologi-
cal transmission, the disease microorgan-
ism undergoes developmental changes
and/or multiplication in the vector.

There is also an incubation period during
which the arthropod is infected but not
infectious. It is unable to transmit the dis-
ease. After incubation, the arthropod be-
comes infectious, and remains so for life.

Biological Vectors

Examples of biological vectors include
mosquitoes, ticks, fleas, lice, and certain
other biting flies. Mosquitoes, the most
notorious of all insect vectors, are capable
of transmitting at least 3 species of filarial
worms, 4 species of malaria, and a large

Papers and Proceedings



number of disease-producing viruses. Of

the roughly 500 different arthropod-borne
viruses catalogued, 249 have been isolated
from mosquitoes.’

Ticks also transmit a variety of disease
agents including those that cause
babesiosis, Lyme disease, Rocky Mountain
spotted fever, Colorado tick fever, and
Powassan fever. Disease agents transmit-
ted by other insects include murine typhus
and plague, transmitted by fleas; epidemic
typhus and trench fever, transmitted by
lice; and a multitude of viruses, bacteria,
protozoans and worms transmitted by bit-
ing flies and gnats.

On a worldwide basis, vector-borne diseas-
es continue to affect the health of agricul-
tural workers on every continent. In Afri-
ca the tsetse fly and sleeping sickness not
only cause 7,000 human deaths per year,
but also limit cattle production over 10
million km®. Therefore, they contribute to
the severe protein malnutrition on that
continent.

Malaria and mosquita-borne encephalitis
affect rice farming in Sri Lanka and el-
sewhere in Asia’ Yellow fever afflicts
those clearing forests for farming in parts
of Central and South America.

In the United States, most of the vector-
borne diseases that have an impact on
agriculture and agricultural health are
zoonoses, diseases of animals transmissible
to humans. Among the best known zoono-
ses are those caused by four mosquito-
borne viruses: the St. Louis encephalitis
(SLE), the California encephalitis (CE)
viruses, the western (WEE) and eastern
equine encephalomyelitis (EEE) viruses.
Each of these diseases has its own
geographical distribution and pattern of
transmission.
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While periodic outbreaks of these mosqui-
to-borne viral encephalitides occurred, no
doubt, long before the arrival of Europe-
ans', accurate records of outbreaks date
only to the 1930’s. Between 1930-1945,
mosquito-borne encephalitis killed an
estimated 300,000 horses and mules in the
U.S° Human illnesses were often associat-
ed with these epizootics.

For example, in 1941 North Dakota alone
reported 1,080 human cases with 96
deaths.® During the period 1956-1969,
reported human cases of arthropod-borne
encephalitis numbered more than 3,000.

In 1975, both SLE and WEE were epidem-
ic and epizootic throughout much of the
United States. There were more than
2000 human cases,” many of them in farm
workers. The WEE epizoodemic spread
into Manitoba, where the importance of
outdoor exposure is illustrated by the dis-
tribution of 14 human cases.

All but three of these cases were men.
Interestingly, all three women who con-
tracted the disease were widows who pre-
sumably then did more outside chores than
their married counterparts.

Why do we not hear about these diseases
anymore? Are they still around?

Let me call your attention to last year’s St.
Louis encephalitis outbreak in Florida.
Although case investigations are still being
completed, the first case occurred in Fells-
mere, Florida, an agricultural area. At
least some of the cases were in farm work-
ers.

The economic impact of this outbreak is
still being felt. Disneyworld receipts were
off 10-25 percent for October through
December. The annual costs of mosquito
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control ran $2-4 million above the normal
cost, and there was a $270 million short-
fall in Florida’s tax revenue for 1990.2

It is true that the current epidemics and
epizootics seem less pronounced than
those of 50-60 years ago. There are sever-
al reasons for this. First, there are fewer
horses now than there were in the 1930’s
and 1940’s.

Second, vaccination of many of the
remaining horses against WEE and EEE
has no doubt contributed to the elimina-
tion of large epizootics in horses. This
does not explain the decline in human
cases, however, particularly when there is
no evidence of a decrease in the level of
virus activity in nature.

Gabhlinger, Reeves, and Milby postulate
that changes in people’s behavioral pat-
terns have been responsible for the decline
in human cases in California. Their study
demonstrated that the advent of air condi-
tioning and television substantially reduced
exposure to infectious mosquitoes. People
were found to prefer remaining indoors
during the peak feeding times of the pri-
mary vector, Culex tarsalis.

Others suggest that the low number of
confirmed cases is a product of our dis-
ease-reporting system. This phenomenon
has been referred to as the "vector-borne
disease iceberg."

In this model, we see that most of the
cases of mosquito-borne encephalitis are
never reported because of misdiagnoses,
poor follow-up, and no confirmatory serum
sample. Grimstad and coworkers deter-
mined that the ratio of reported cases to
actual cases in Indiana is about 1:250 for
St. Louis encephalitis. The ratio of report-
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ed cases was 1:1,000 for the LaCrosse
strain of California encephalitis.”

Some cases are reported incorrectly as
aseptic meningitis or "unspecified viral
encephalitis." Cases often end up in this
category when no convalescent or follow-
up blood sample is submitted. The season-
al distribution suggests, though, that they
are, in fact, arthropod-borne illnesses.

A failure in reporting is less likely to occur
when there is a severe or fatal case. It is
important to note that, in addition to the
pain and suffering associated with a severe
case, there can be significant medical costs.
This is particularly true if the patient is a
child who requires many years of institu-
tional care.

Leaving the encephalitides, I want to men-
tion two other mosquito-borne diseases
that affect those in U.S. agriculture: ma-
laria and dengue fever. Malaria, transmit-
ted by Anopheles mosquitoes, is once again
becoming a concern in California where
there have been 60 introduced cases in the
last 5 years, virtually all in farm workers in
San Diego County."

Florida suffered its first introduced case in
43 years in 1990. An introduced case
differs from an imported case in that it is
one in which transmission occurs within
the state.?

Another somewhat vector-borne disease
that we have thought of in the past as an
exotic disease, but which now poses a very
real threat to many in agriculture is den-
gue fever. Health officials are concerned
that the dengue fever virus, imported from
the Caribbean into California or Florida
with the migrant workforce, could also be
transmitted within the United States.
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This becomes increasingly more likely with
the spread of the Asian tiger mosquito,
Aedes albopictus, which is now considered
to enjoy a statewide distribution in
Florida.® This specie, which arrived in the
United States from Asia in imported truck
tires in 1984 or 1985, is a more aggressive
biter and a more efficient vector of the
dengue fever virus than 2h3e yellow fever

> 12,1

mosquito, Aedes aegypti.

Since the early 1980’s, tick-borne diseases
have received much more publicity than
mosquito-borne diseases. Who has not
heard of Lyme disease?

For those who have not, Lyme disease is a
systemic, bacterial, tick-borne disease with
protean manifestations including dermato-
logical, arthritic, neurologic, and cardiac
abnormalities. It is caused by the spiro-
chete, Borrelia burgdorferi, which is trans-
mitted by ticks in the Ixodes ricinus group.
It is often the nymphal stage of these ticks
that transmits the disease. The most
noticeable early sign is a red rash emanat-
ing from the site of the bite.

The disease has spread rapidly in the
United States since its discovery in 1975.
It has now been reported from 47 states
including, most recently, New Mexico."

Actually during the period 1983-1987, tick-
borne diseases made up more than three-
quarters of all reported cases of vector-
borne disease in the United States.”
Rocky Mountain spotted fever actually
declined during the 1980’s from a high of
0.52 cases per 100,000 in 1980, to 0.25
cases per 100,000 people in 1989.*"

Meanwhile, Lyme disease showed a dra-
matic increase over the same period from
0.10 cases per 100,000 in 1980, to more
than 3.5 per 100,000 in 1989. The 1990
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case data are still incomplete for some
states. It appears, however, that the num-
ber of reported cases of Lyme disease may
be leveling off or even declining slightly.
This may be due to a change in the case
definition, which now requires laboratory
confirmation of clinical cases without a
rash.

VECTOR CONTROL

The title given to this presentation was
Vector Control. Obviously, in the time
remaining, I cannot tell you how to control
all of the species of mosquitoes, ticks, flies,
and other vectors that are of importance to
the occupational health of American farm-
ers.

I can review some widely accepted guide-
lines, however. There are three approach-
es to vector control: physical control,
chemical control, and biological control.

Physical Control

Physical control is the modification of the
environment to reduce or eliminate vector
populations. This type of vector control is
the most desirable because it is the most
permanent. Populations of mechanical
vectors such as house flies and stable flies
can be reduced or eliminated by maintain-
ing proper sanitary conditions.

For example, the regular removal of live-
stock and pet manure, soiled bedding,
straw, garbage, and all other decaying
plant and animal matter will reduce breed-
ing sites for house and stable flies. Simi-
larly, cockroach problems can be reduced
or eliminated by the proper construction of
human dwellings, regular cleaning, proper
food storage, and food waste disposal.
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The distribution of the mosquito-borne dis-
eases correlates closely with the
distributions of their primary mosquito
vectors. Since all mosquitoes are depen-
dent upon standing (or very slow moving)
water during the early stages of their de-
velopment, proper water management in
agriculture can substantially reduce the
risk of infection with these diseases.

In the west, physical control means effi-
cient water management with respect to
irrigation and other methods of watering
crops. In the east and midwest, those in
agricultural settings should strive to elimi-
nate all standing water near the home.

This means ditching, draining, or filling
low areas near homes whether under cul-
tivation or not. It means maintaining
steep, weed-free banks in man-made ponds
and lakes. It means removing all man-
made and natural water holding containers
from near the home.

Integrated Pest (Vector) Management
(IPM) is the use of the safest and most
appropriate combination of methods
(physical, chemical, and biological) to
control vector populations.

These containers afford breeding sites for
the vectors of LaCrosse encephalitis.
Examples of containers that should be
eliminated are rain barrels; used car, truck
or tractor tires; paint buckets; and plastic
containers of all kinds. Tree holes that are
found should be filled in with sand or
cement.

Physical control methods for ticks include

the removal of all unnecessary shrubs and
vegetation from near living quarters, the
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extension of the mowed portion of the
yard, and the regular and close mowing of
grass for at least a 50 foot perimeter
around the house. The greatest enemy of
ticks is desiccation. By removing vegeta-
tion you reduce the survival time of ticks,

Chemical Control

Chemical control is the use of chemical
agents (pesticides) to reduce or eliminate
vector populations. Chemical control is
best viewed as an adjunct to physical con-
trol.

When properly applied, it can be of great
assistance in lowering the risk for disease
transmission on a temporary basis. There
are many excellent chemicals on the mar-
ket for mosquito and tick control.

However, we are all familiar with the
problems associated with extensive reliance
on chemical control. These include the
development of resistance, the destruction
of non-target organisms, and cost.

Biological Control

Biological Control is the use of biological
agents, such as microorganisms, other ar-
thropods, or vertebrates, to reduce or elim-
inate vector populations. In some respects,
biological control is a promise that has
never been fulfilled. Nonetheless, the use
of mosquito fish, Gambusia, and the spore-
forming bacteria, Bacillus thuringiensis var.
israelensis, have been moderately success-
ful in mosquito control.

Integrated Pest Management

Integrated Pest (Vector) Management
(IPM) is the use of the safest and most ap-
propriate combination of methods (physi-
cal, chemical, and biological) to control
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vector populations. In medical en-
tomology, IPM means the reduction of a
vector population to a level below that
which poses a significant health risk.

PERSONAL PROTECTION

Personal protection offers another avenue

for lowering your risk of acquiring a vec-
tor-borne illness. Personal protection is
the practice of health-directed behavior

that reduces the risk of acquiring a vector-

borne disease infection. Examples include

Vector Control, May 1, 1931

3. Use repellents properly and ap-
propriately.

4. Removing ticks promptly using the
correct method. Prompt removal great-
ly reduces risk of disease transmission.
Grasp the tick as closely to the skin as
possible and pull slowly and directly
out.

5. Notifying a physician if illness occurs.
Be sure to mention a tick if you are
suspicious.

the following:

A knowledge of vector-borne diseases, a

1. Avoiding areas where and when vectors  sound understanding of approaches to vec-

are present. tor control, and a familiarity with
procedures for personal protection can

2. If you must enter these areas, wearing reduce the risk of contracting a vector-

the proper clothing (long pants and long borne disease.0
sleeved shirt, socks, and shoes).
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A CONSULTING ENGINEER’S PERSPECTIVE

By Ray H. Crammond, P.E.
Consulting Engineer, Crammond Engineering Company

Mr. Ray Crammond:

Dr. David S. Pratt: The first perspective we will have Is from a consulting engineer. Ray Crammond
is a consulting engineer born here in lowa and a graduate of lowa State University. He has an
extensive career and background both with county government and also as a private engineering
consultant, at least since 1978. He has extensive knowledge dealing with farm-related and rural
resident issues. We are very happy to have A Consuilting Engineer’s Perspective.

First of all I would like to say I appreciate
the opportunity to be here to speak to you
today, and this is an issue I have a lot of
interest in. I am glad that the session
carried over to this afternoon, because I
was tied up this morning in a deposition.
It did not have to do with personal injury,
just manure run-off between two neigh-
bors.

A lot of times misunderstandings come up
when you try to talk about a subject. As
an example, I was reminded of an agricul-
tural engineer who had phoned a veteri-
narian, and he said, "Say, Doc, I have got a
sick cat. He just lays around and licks his
paws. He has no appetite. What should I
do?" The guy replied, "Give him a pint of
castor oil." Somewhat dubious, the agricul-
tural engineer forced the cat to take the
pint of castor oil and a couple of days later
he met the vet in town, and the fellow
said, "Well, how’s your sick calf.” He says,
"Sick calf? That was not a sick calf; it was
a cat." He said, "Well, you did not give
him the castor oil, did you." "Sure did,"
said the agricultural engineer, "last time I
saw him he was going over the hill with
five other cats. Two were digging, two
were covering up, and one was scouting for
new territory."
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I have been asked why I got involved in
consulting work. The best way to put it is
I figured it was easier than farming. I
grew up on a farm in Southeast Iowa, and
I am still involved in the farm, but I always
figured there had to be a better way of
doing things. So that is how I got into the
agricultural engineering.

We talked some about stress the past day
or two. In the 1950’s, wheat was $3 a
bushel and psychiatry was $3 an hour.

In the 1960’s wheat was only $3 a bushel,
psychiatry was a little bit better operation;
it was $20 an hour.

In the 70’s, wheat was still $3 a bushel.
Psychiatry was a little bit fancier digs, and
it was $60 an hour.

In the 1980’s the farmer was into the psy-
chiatrist at $100 an hour, and the wheat
was still §3 a bushel. That is the way
things have gone, and that is one of the
reasons for the stress that the farm com-
munity is facing.

On the other hand, some people have the
idea that an engineer has a life where he
can just sit back and say, "Yes, I went
through your plans a few minutes ago, and
that’s all there is to it."
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ENGINEERING

This was a quote from Herbert Hoover
who was an engineer as well as a number
of other jobs that he had. He talks about
it being a great profession:

...the fascination of watching the pigment
of the imagination merge, through the aid
of science, to a plan on paper, that moves
to realization in stone, or metal, or energy;
and it brings jobs and homes to man; and
then it elevates the standards of living and
adds to the comforts of life. That is the
engineer’s high privilege.

The great liability, of the engineer, com-
pared to men of other professions, is that
his works are out in the open where all
can see them. His acts, step-by-step are in
hard substance. He cannot bury his mis-
takes as a-you can kind of fill in the blank
with other professions.

He cannot argue them into thin air or
blame someone else. He cannot cover his
failures with trees and vines, and he can-
not screen his shortcomings by blaming his
opponents and hope the people will forget.
In other words, if he screws up, he is
responsible.

On the other hand, his is not life among
the weak; destruction is not his purpose;
quarrels are not his daily bread. That is
one of the reasons why a lot of engineers
do not like to get involved in liability cases
or product suits.

To the engineer falls the job of clothing
the bare bones of science with life, com-
fort, and hope. No doubt, as the years go
by, people forget which engineer did it,
even if they ever knew, or some politician
puts his name on it, or they credit it to
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someone else who used other people’s
money.

But the engineer himself looks back at the
unending stream of goodness that flows
from his successes with a satisfaction that
very few professions may know. The ver-
dict of his fellow professionals is all the
accolade he wants,

I think that holds true in a lot of cases for
the people in the engineering profession.
The problem is that in some cases,
depending on a person’s temperament,
training, background, or whatever, the
engineering procedure can start you out
with a simple premise that the sum of two
quantities in the form of one plus one
equals two; but then as you study and get
deeper into your subject matter you know
that one equals log of e and that one
equals sine’ x plus cosine® x and so forth.

You get down there and rewrite all those
equations. At this point it should be obvi-
ous that equation three is much clearer
and more easily understood than equation
one. Other methods could be used to
clarify equation one, but these are easily
discovered once the reader grasps the
underlying principals.

I think too many times what happens when
you talk about whether it is the design of a
product or a tax code, whatever it might
be, you know that one plus one equals two,
but to get back to it, after going through
what is on the bottom line there, you won-
der where you are at.

This is one of the definitions I like about
engineering; It is the art of directing the
great sources of power and nature for the
use and convenience of man.
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Another thing regarding engineers is the
study of both human needs and natural
phenomenon. These two fields of study
give essential unity to the profession for all
engineers, whatever their specialty, must
know both human ways and natural forces.

Human Needs

One of the biggest problems I have seen in
the 20 years since I have gotten out of
college, in the work that I do, is that the
engineer—if I am looking at a particular
roblem on a site or whatever—has looked
at only the natural forces. They ignored
the human forces - whether by their na-
ture, the course of study, or whatever, they
tend to drop one-half of the input there.
That is where a lot of problems occur.

So, I think the biggest problem is people

who ignore the human input.

I had one engineer say, on a grain bin case
that, "Well, if there was a warning saying
that it should only be piled to a certain
level, by gosh that is what it should be.
The grain should be put in at that level.”

Knowing how farmers operate and how
equipment operates, if you have a building
that is about 200 feet wide and over 600
feet long and you are running grain in
there at 17,000 bushels an hour, you prob-
ably will not hit that line right on the nose.
You had better figure that what can be put
in there up to the eaves is going to be put
in there up to the eaves. If you do not

delsfign to that, you are only fooling your-
self.
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So, I think the biggest problem is people
who ignore the human input. It is where
they run into trouble.

Natural Phenomenon

It would be a lot easier these days to be,
another type of engineer than an agricul-
tural engineer because on top of every-
thing else that we have got to contend
with, just when we think we have got all of
our data down, we have to deal with some
new factor. Whether it is growth hormone
that suddenly changes the dimension of the
stalls or the strength of the animals, or
whatever it might be.

You can also run into unexpected natural
phenomenon, after having, in the past 15
months or so, drilled 200 or 300 holes in
Towa for waste storage basins for livestock
facilities. I have run into situations like
that.

SYSTEMS DESIGN

Now a couple of quick definitions from my
perspective. I get involved in product de-
sign, but more in systems design. If you
are talking about a contractor, well then
you are generally talking about a gambler
who never gets to shuffle, cut, or deal. A
bid opening is a poker game in which the
losing hand wins. There is the bid that is a
wild guess carried out to two decimal
points. The low bidder is the contractor
who is wondering what he left out. The
engineer’s estimate is the cost of construc-
tion in heaven. Meanwhile, the project
manager is the conductor of an orchestra
in which every musician is in a different
union.

Critical path methods, which some of you

may have used, is the management tech-
nique for losing your shirt under perfect
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