
Is one man's 
Zinfandel 

another 
man's pain? 

Fadi Fatallah's BAE team researches 
the ergonomics off ann workers ... 

We arc in the Univc r it{ vineyard on a 
warm , sunny October arternoon, standing 
in front of several poles-and-wire trellis 
systems-very much like the supports 
used to ti c up grapevines. I lowcvcr, instead 
of bunches of Zinfandel or Cabernet grapes 
ready to be harvested, there arc plastic 
bags filled wi th pre-weighed amounts of 
ri ce tied to the wires. It 's an unusual ight. 

The pm,cncc of Dick Hocnish, the 
vi neyard manager, i , of course, not at all 
unusual. However, he normally doesn't 
work with quite so much equipment 
attached to him. He is wearing omcthi ng 
1hat looks like a cross between a back 
support and a backpack, with monitoring 
equipment mounted on it. There arc 
monitoring electronics attached to hb 
wri t , as well. 

1 locnish is about to take pan in an ergo­
nomic experiment run by Fadi Fathallah 
(BAE) and his re carch team. Fathallah is 
tr)'ing to make quantitative mca uremcnts 
of the back and wrist motions u eel in 
grape han·c tmg wi th the goal of coming 
up with an objecti ve way to de cribe the 
motion that can create musculo-skeletal 
p roblems in workers and then devis ing 
proccs c!> by which these motions--and 
the problem they bring-can be remedied 
o r prevented. The purpose of this particu­
lar part of the experiment is to measure 
mat hematicall y the ways in which different 
heights affect the level of s tress and motion 
that arc required of the harvester. Fathal­
lah has already worked on measuring the 
motions associated with pruning grapes 
(he describes pruning as being "hard on 
the hands" with characteris tic unders tate­
ment ) and is now turning his auention to 
the harvesting process. 

The rice bags. which arc substituting fo r 
the valuable and variable grape clusters, 
arc hung so that they arc between twenty 
and fi fty inches from the ground; the levels 
have been calculated to mimic the various 
levels at which grapes arc grown. Before 
we begin, Hoenish jokes that it's really an 
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experiment to sec how fas t 
he can cu t himself with the 
harvesti ng hook: he hasn't 
used one s ince he was eight 
years old , preferring shears 
him!>clf. I le is being asked to 
use a hook instead because 
it's what the grape picker 
in the apa Valley use, and 
because wrist mo tion is one 
of the th ings that f atha llah is looking at. 

This part of the experiment itself goes 
fairl }' qu ickly-and afcly, s ince I locnish 
proves quite adept with the hook. The 
wires that Hocnish is wearing send the 
data via a transmiuer to the laptop in 
Fathallah's pickup truck. There·s no cable 
connecting Hoenish to the computer, so he 
can move natural ly. 

Aft er taking a measurement of the vineyard 
manager tanding still- to cstabli h 1he 
neutral setting-Fathalla h mca urcs his 

Rice lmg.~ '11111gfro111 wirrs approximate tl1e si~,, 
mid wright of grn /)(' dum·rs. Hof/lish scw·rs 
thr lmgs fro111 the wirc, c11111lati11g the rcp,·titivc 
motion m'cdc<I to pc,fonn the grape harvest. 

hack movcmrn t'> 111 1hrce di mensions: back 
and fo rt h, side 10 '>idc, and twisting. The 
111ore 111otion, ,md till' more ext reme the 
po turc , the greater 1hc likelihood of repet­
itive tress injurie.,. A.., llocnish methodi­
cally !>ever the nee hags along 1he row, the 
yellow, reel . and green lines tracing on the 
computer screen m~·a..,u n: the 11101ions that 
hi<, back and wrist<, 111ake. Fathallah is col­
lecting th i da ta on hack motion, which is 
directl )' related Ill occupationally induced 
lower-hack d1 '>ordcr.., 

Back in the labora tory, Fathallah describes 
the experiment in more detail. The run 
with I locni~h h just one of twelve such 
trials; the people in\'ol\'ed reprc em a 
cro s cction of the population and they 
arc helpi ng to estahl i<,h the differences in 
motion in the popula tion. 

Fathallah , who direct<, the Occupational 
Biomcchanics Laboratory, indicates that 
the goal is to figure out what the optimal 
de ign would be fo r the vineyard from the 
ergonomic per,;pcctivc. 

Grapevines can be positioned in various 
wa)'S. ome configurat ions, such as the 
cott-1 lenr)' and mart Dyson positions, 

arc felt to be optimal for grape quality. 
omc, like the -+ x-+ vertical shoot posi­

tioning (V P), arc "really bad for workers,'' 
l"athallah Sa}'S. 

While it might seem that grape growers 
would automatically favo r the trellises 
that improve grape quality, such is not the 
case, according to Fathallah. Trellis design 
may not make "a huge d ifference" in grape 
quality; other fac tors have much greater 
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Mea.m remcnrs of'"" fr 11101io11 i11 the labora101 
1 i1/1 graclum c s111tli'111 /)avid Reita 

in Ouencc. nd , he 111d1cmc~. h · find 
that people in agriculture are surprisi n ly 
"open to non-trad itional approac h s·· and 
have a real interest in making vine ard 
labor lcs li ke I>· 10 lead too ·cupati o nal 
injury. 

Fathallah is systematica lly add res ing the 
risk factors involved 111 ngricuhural , o rk 
and asse sing the ri~k-. quantilati cly. Th 
quanti tat ive mea~ urcmcnt is important , 
he say . The tracli1 iomtl approac h-to 
intervene Ill make a cha nge , se nt iall y 
at ra ndom, and I h1: n Ill ~e if the injur 
ra te go down - h:l!:> drawback . ''We 
can't j ust mak changes haphaz:ird ly," he 
emphasizes, be ·;i u~r it\ po ib le to fi x 
one prob lem and create anoth er pro bl em, 
whi ch might be larger or more intractable. 
And it is fa r too s low. 

A qua111 ita l ivc 111r th Jd, on the o ther hand , 
can ··preu y much guarant e" the effi cacy of 
a change. It' po s ibl c to make an imerven­
tion and mea ure it effec t quant ita ti vely 
right away 

athallah tan ed doing work on ergonom­
ics for indu -try, so me of iL fo r insuran e 
compa nies , who have a na tural inte res t in 
reducing injury When he came to Davis , 
he co nt inucd to be int ere ted in occ upa­
tional bio mechanics, bu t tarted to appl y 
his techniqu to agricultural wo rk , a 
tradi tiona l! >• dangerous occupation . 

He's wo rl ing on mall portable devices LO 
caplllre the tru nk po ture of worker over 
longer peri od of Li me to figure out the 
eff ct of the time o f clay and the clay of the 
week on postures . About hi techn ically 
im cn ivc approac h, he a , "It ' a LO ol to 

n incc people." 

/11 tp:/1/Jac. e11gi nccri 11g.11cdavis. edulpeoplel 
Fat/wlla/1./11111/ 

Ensuring the safety of the 
food supply. .. 
It' a problem that has re ntly taken 
on new and more ominou di men ions. 
Food , air, and water can be maliciously 
contaminated wit.h biologica l agents or 
chemica l tox in . 

In fac t, uch co ntamination ha already 
happened. ln regon in 1984, alad 
bar were deliberately contaminated by 
almonella; in 1995, the Aum Shinri kyo 

cult r leased nerve gas in to the confined 
ai r of the Tokoyo subway system, killing 
twelve people. 

uch attacks require early and accurate 
detection so tha t the emergency response 
ca n be deployed rapidly to limit the 
spread of agents and reduce the ensuing 
ca ualti . 

Professor Ian Kennedy (M E) and 
Bruce Hammock (Entomolog ) a re 
looki ng at this problem. Their biosensor 
re earch group is working on systems 
thac can be u eel to analyze a large 
number o[ samples for biological agents 
or chemical toxins. T he tests have to be 
highly ensitive and capable o f working 
against a food background- since food 
itself is highly complex biologically and 
chemically. 

The group members are working on 
achi eving th.is goal by combining im.mu­
noa says that already exist with new 
reagents , miniaturization tech.niques, and 
detection technologies. 

The group has worked on immunoas­
says, based on microplates, that have the 
sensitivity required to detect toxins in 
this challenging environment. Already 
used for the detection of fungal toxins 
or pesticides in the fo od supply, these 
could also be used to look for chemical 
or biological weapons. 

When the researchers can miniatur­
ize the assays, they can increase the 
producti vity of the tests and develop 
small devices that can be used in prac ti­
cal fi eld conditions. In conjunction with 
colleagues Rosemary Smith and Scott 
Collins (ECE), they plan to build minia-

turized systems that an carry ou t a says 
on a small scale. 

Using very small droplets, they can take 
advantage of th eir physical and optical 
properries. mall droplet ca n ac tua lly 
act as tiny la ers. That adds information 
about the sample, especially if it contain 
a living cell , uch as an anthrax spore. 

They have also used nanotechnology LO 
make new fluorescent materials, wi th 
superior properties fo r their immuno­
assays. Along with colleagues alerie 
Leppert and Subha h Risbud (ChEM ) , 
they have found that Europium 
oxide naooparticles give long-lasting, 
narrow-band light emis ion after being 
illuminated. The al o use a microwa e 
treatment to add a coating tha t allows 
the particles to be linked to biological 
molecules. 

Kennedy presented the research find­
ings to the Council on Competilivene s , 
a national organization of industrial , 
governmem al, and academic leaders. 
The Council invited the Univer iLy of 
California to participate in their meeting 
in Pittsburgh , which dealt with issues of 
national securiLy and the role o[ technol ­

ogy. • 
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