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the

Journals
Infilled systems perform

similarly with regard to
ball rebound. However,
other measurements of

velocity indicate the ball
rolls significantly faster and

further on synthetic turf
than on natural turf.

As traction increases—
either through improved

field quality or more
aggressively treaded

footwear—the risk of ACL
injury increases.
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Synthetic Turf

Performance
The popularity of synthetic turf surfaces is

at an all-time high with the introduction of long

pile fiber systems infilled with various combi-

nations of crumb rubber and sand. Over 1,000

new synthetic turf systems were installed in

2003-2004 in the US.

The rapid popularity has lead to questions

regarding surface performance relative to natu-

ral turf fields. Researchers at the Sports Turf

Research Institute (STRI), Bingley, UK, mea-

sured several aspects of ball/surface (ball re-

bound, distance rolled, etc.) and player/surface

interaction (traction, hardness, etc.) on eight

synthetic surfaces and seven natural surfaces

throughout England.

Ball rebound was measured by dropping a

#5 FIFA approved soccer ball from 10 feet and

measuring the percentage of rebound. Ball re-

bound on natural fields ranged from a low of

34 percent on a wet goal-mouth to 55 percent

in the middle of a dry field. The lowest ball re-

bound on synthetic turf was 41 percent and

highest of 54 percent. This suggests that the

infilled systems perform similarly with regard

to ball rebound. However, other measurements

of velocity indicate the ball rolls significantly

faster and further on synthetic turf than on

natural turf.

The synthetic turf systems also proved sur-

prisingly similar to natural turf fields regarding

traction and hardness, leaving the authors to

conclude that footwear selection is the govern-

ing issue with regard to traction. Surface hard-

ness measures were not different.

Administrators and managers exploring

synthetic turf options should keep in mind that

synthetic turf systems require maintenance in-

cluding grooming the infill, reducing static elec-

tricity by applying fabric softener and staph

infection management by applying hydro-

gen peroxide. Of course there are well docu-

mented surface temperature differences with

synthetic turf measuring temps as high as 150°

F on a bright sunny 85° F day.

From: Baker, S.W. and A.R. Woollacott. 2005.

Comparison of the playing performance of “third

generation” artificial grass with natural turf used

for professional soccer. ITRJ 10:15-26.

ACL Injuries and

Field Measures
Anterior cruciate ligament (ACL) injuries

are considered to be career-ending for many

athletes. In fact, the Australian Football League

(AFL) estimates that ACL injuries cost the

league one million dollars (Australian) per year.

There was some evidence that AFL players were

hurt more often on fields outside of Melbourne,

but no clear conclusion was drawn.

Ian Chivers of Racing Solutions Inc. collabo-

rated with David Aldous of the University of

Melbourne to determine specific field charac-

teristics that could be linked with non-contact

ACL injuries. No significant relationship was

found to exist between ACL injury and surface

hardness, moisture content or location. How-

ever, a significant relationship was found be-

tween injury and traction, especially with re-

gard to amount of thatch and percentage of

Bermudagrass. In essence, the more

Bermudagrass present in the stand the more

thatch, the more traction and consequently the

more injury.

This study leaves many questions unan-

swered, especially for the northern sports turf

manager. One thing is clear: as traction in-

creases—either through improved field quality

or more aggressively treaded footwear—the risk

of ACL injury increases. Interestingly, the au-

thors published a separate paper evaluating

player perception of fields and looking at both

data sets they concluded that the high traction

fields that players prefer to play on are the ones

on which they are most likely to incur an ACL

injury.

From: Chivers, I.H., Aldous, D.E.

and J.W. Orchard. 2005. The rela-

tionship of Australian Football

grass surfaces to anterior

cruciate ligament injury.

ITRJ 10:327-333.

A major finding—one that

correlates with previously
existing data—is that this

population of farmers

experiences lower overall
cancer rates than the

general population.

In an AHS analysis of
exposure to chlorpyrifos,
one of the most widely used
insecticides in the US,
researchers found an
association between the use
of this pesticide and the
incidence of lung cancer, but
not with any other cancer.

Job characteristics more

common among those who
reported a high pesticide
exposure event included

repairing pesticide

application equipment
oneself and having first
used pesticides more than

10 years ago.

Understanding Pesticide Risk
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The AHS is now at the stage at which dis-

ease rates can be assessed, and the study is pro-

ducing some important cancer findings. These

findings reflect about five years of follow-up,

following several years of enrollment and data

collection. The two ways in which cancer rates

are analyzed in the AHS are: 1) the compari-

son of cancer rates amongst enrollees with those

of the general population, and 2) the compari-

son of cancer rates of those using specific pesti-

cides with those who do not.

A major finding—one that correlates with

previously existing data—is that this popula-

tion of farmers experiences lower overall can-

cer rates than the general population. The rates

found thus far of all cancers except prostate

cancer were lower. However, early findings do

suggest an association between the use of spe-

cific pesticides and an increased risk of specific

cancers. It is important to note that discover-

ing these associations does not mean a causal

relationship has been found. The AHS employs

a rigorous strategy of criteria for causal infer-

ence.

Chlorpyrifos and Lung

Cancer

In an AHS analysis of exposure to

chlorpyrifos, one of the most widely used in-

secticides in the US, researchers found an as-

sociation between the use of this pesticide and

the incidence of lung cancer, but not with any

other cancer. In the highest exposure group,

there was a 2.18 relative risk of lung cancer.

This finding is of particular interest because

farmers in general, and also those within the

AHS cohort, have lower rates of lung cancer

than the general population, probably because

of lower smoking rates. (The chlorpyrifos-lung

cancer association in this analysis was deter-

mined controlling for all other known cancer

risk factors, including smoking.) In addition to

its agricultural uses, chlorpyrifos was widely

used in US households until 2000, and expo-

sure to chlorpyrifos is the focus of an intensive

exposure study within the AHS.

New Insights Regarding

Pesticide Exposure

One of the major challenges in studying the

effects of pesticide exposure on human health

is the difficulty in precisely assessing real-life

exposures. Pesticides are widely used without

a detailed understanding of all the various ways

they might enter the body and in what quanti-

ties they do so. As part of its study of the Iowa

and North Carolina farming populations, the

AHS has prioritized the improvement of scien-

tific methods to better understand pesticide

exposure. This work has revealed much infor-

mation that enables scientists to more accurately

determine potential health effects of pesticide

exposure, and also assists in the development

of better controls and practices to decrease ex-

posure.

For example, early on in the study mem-

bers of the research team looked closely at the

characteristics of people who self-reported a

“high pesticide exposure event.” Closely exam-

ining this 14% of the study population enabled

the epidemiologists to determine what home

and farm features or practices are associated

with incidents or experiences leading to unusu-

ally high personal exposures. These character-

istics ranged from how, where and when work

clothing was laundered and the types of pesti-

cides being used, to whether the family was ex-

periencing financial stress. After taking into

account education and the total number of life-

time applications made, researchers saw that

women had significantly fewer events than men

who applied pesticides.

Job characteristics more common among

those who reported a high pesticide exposure

event included repairing pesticide application

equipment oneself and having first used pesti-

cides more than 10 years ago. While the demo-

graphic, work practice and job characteristics

identified in this investigation were not neces-

sarily the cause of the high pesticide exposure,

identifying these factors is a first step in the

eventual prevention of these potentially haz-

ardous events. Computer modeling—used as a

tool in the AHS for exposure estimates and

analyses, in addition to biological measure-

ments—showed that following all pesticide la-

bel requirements could prevent many of these

high exposure events.

Other analyses looked at exposure hazards

of families of pesticide applicators. The design

of the AHS takes into account that farmers “liv-

ing where they work” presents potential expo-

sures for spouses and children. Researchers

found that 21% of homes are within 50 yards

of the pesticide mixing area, that 27% of appli-


