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The Progressive Iscinerlial L{ifting Evaluation (PILE), as
described tn Part {-of this seties of arlicles, is & simpli-
fied test combining psychophysical and fsoinertial pro-
focols to provide an unconstralned lifting assessment,
In the second part of this study, 100 chronically dis-
abled low-back pain patients (57 men and 43 women)
were studied at two polats: 1) at Initlal evaluation, when
referred for possible entry into a comprehensive Func-
tional Restoration treatment program; and 2) at the con-
clusion of the trealment (an average 7 weeks later), Re-
sulls of simulfancous lumbar PILE and Cybex Liftask
(Lumex, Ronkonkoma, NY) tesis are presented, show-
ing that patients may frequently doutfe or tdple Initial
{lfting capacity after undergoing the functional restora-
tion tralning program, acfileving lifling fevels at or above
normal for incumbent Industrial workers. Overall, resulis
demonstrate that lhe PILE test can ba.an effeciive base-
line screening fest for lifting capacity under certaln cir-
cumstances, Although several drawbacks affecting the
PILE as an [solated test are discussed, Hs usefulness
a5 pant of a battery of physical capacity tests making
up a quantitative functional evaluation Is clearly demon-
strated, Finally, the potential use of PILE as a safe, inex-
pensive, simple, and refevant screening test for frequent
lifting capacity in’ worker sélection Is discussed. [Key
words: physical capacily assessment, Quantitative Func-
tlonal Evaluation, isoinertiat, isokinetic, psychophyslcal
litling tests, function restoration, low-back jpain (LBP),
spinal disorders, chrorilc tow-back pain (CLBP), neck
Pain, cervical dysfunctlon]

ESTS OF LIFTING CAPACITY represent an important aspect
I of functional evaluation. Much interest has been de-
voted to “steength testing” involving isometric lifting in
industry 3-810ILIS-1 The jometric strength testing protocals
have been incorpocated into the NIOSH (National Institute of Oc-
cupational Safety and Health) Work Practices Guide for manual
lifting in techniques designed to identify and sclect workers at risk
for overexeriion injury. Such work has suggested potential useful-
ness of isometrc lifting ests for impairment/disabitity evaluation,
and jifting techniques are currendy incorporated into proposed dis-
ability evaluation methodology of the State of California.
’ However, because of the peroeived risks of injury with lifting
incidents, 1245794124 incorporation of lifting tests into rehabili-
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tation protocols has boon slow to materialize. The correlation of
lifting episodes with “injury” reported in up to 65% of industrial
injuries has produced concem regarding usefulness of liftiag tests
in functiinal restoration or work-hardeaing prograes, Yet, lifting
isdeadyaaudd_“who!ebody‘acdvitynoomqwlhquoﬁ
mazace of job demands in most industrial settings. The potential for_ -
lift quantification is greater than for other total body activides, in
which specific loads cannot be idenified (such as bending, twist-
ing, or climbing). As such, Lifting is an attractive test modality for
use in rehabilitation and work capacity evaluation,

There are & number of ways of measuring lifting, but ope must
be aware of certain sssociated problems. Static (sometric) tests
provide poor discrimination ability for effort, and may be more -
likely to produce overexertion incidents. Isokinetic tests “sccom-
maodate” to patient cffort, making overcxertion less likely. Suck
tests stabilize the velocity/acceleation varlables, permitting only
the torque to vary independenty. The control of these variables
produces a tighter distribution in the normative database, potea-
tially improving test sensitivity snd specificity. However, the dis-
advantage of restriction of the velocity/accelcration variable is in-
terference with components of agility and coordination used in

. normal lifting, leaving 2 limited measurement of “lifting strength™

that may fail to comclate with the patient's true potential in “reat
world” Lifting 3511121820 : ;

By contrast, psychophysical and isoinectial lifting tests have no
such limitations. Since they represent unconstrained litting tech-
niques, they potentially measure the patdent's lifdng strength as
well as agility, leading to higher truc lifting capacity. 1213472627
The progressive component of the fifting mcthodolégy, along with
the psychophysical, aerobic, and safety end-points zre felt (o in-
sure adequate patient feedback to provide reasonsble safety. Tn the
present investigation of this Progressive Isoinertial Lifting Evalu-
ation (PILE) test, a discussion of the usefulness of it ia a patient
population undergoing rehabilitation will be presented, Compari-
son of the methodology with an isokinetic methodology also will
be examined.

MATERIALS AND METHODS

A test of lifting capacity termed Progressive Isoinential Lifting
Evaluation (PILE) was developed and described previously.'? Test
methodology, normalizing factors, and 2 normative database have
been described. The procedures developed previously were used in
evaluating a patient population of chronic low-back pain (CLEP)
disabled workers, - -

Subjects. The patient sample consisted of 100 consecutive pa-
tients, 57 men and 43 women, all utdergoing & comprehensive



Table 1. PILE Study Patient Data

5',_'_ o Male;(n:'s?j.
= Mos Prior
Age Weight  Height  since spinalf
(yrs) {ibs) ()  lnjury  suigenies
#eans 354 2027 7086 122 22%
Standard B4 336 .28 69
devialions .
Femzles (n=43)
Heans 365 160.6 636 1286 27%
Standard 83 443 21 85
deviations

functional restocation program for chrenic low-back and/or cervi-

cothoncic disorders. Patient characteristics are shown in Table 1.

Procedure. The paticnts underwent asscssment at two distinet
times. An initial assessmeat was performed within 1 week of ini-
tisl office evaluation by the senior author after referral for possible
treatment, generally following the perception of previous treating
physicians that the persistently disabled patient bad failed prior
therapeutic efforts. The second assessment was performed from
6 to 8 weeks later (average, 7 weeks), at the time of comple-
tion of & 2- or 3-weck comprehensive functional restoration pro-
gram at PRIDE. In this program, paticnts undecge physical train-
dng and work simulation, based on a battery of tests to quantify
physical functional capacity, and a multimodal dissbility manage-
ment approach using oogmuve-bchawoml techniques. Paticats un-
decgo total therapy team contact time of 53 Jbrs/wk, consisting of
about 50% physical training and 50% cducunonloou.nschng. Pe-
riodic reassessment documents progress, evaluates work capacity,
and provides quantitative feedback to patients and medical profes-
stonals. Temporarily totally disabled patients gencrally participate
in & 3-weck comprehensive program with a variable preprogram
period of prepatation for the rigorous and demaading comprehen-

sive training program., The difference in ime betwoen assessments
(the length of preprogram’ treatment) is determined by the degree
of physical and psychioSocial docondlttomng dﬁeﬂbd on the initial

assessment,
The entirc assessment battery is known ‘28 the Quauutauve

Functional Evaluation (QFE). PILE tests and Cybex Liftask isoki-
netic tests (Lumex, Roakonkoma, NY) are both performed as part
of the QFE. The fact that both tests are performed simultaneously
on cxch evaluation by cach paticnt allows correlation of results of
the simple PILE test ve. a more expensive and sophisticated isoki-
nctic test. Isokinetic testing is generally pclfonned 2t I8 in/sec, 30
in/sec, and 36 in/sec speods based on prior work with a prototype
deviee 121516 Peat force/body weight valucs are measured on the
isokinetic device. A computerized, commercially available device
was used to test all patieats, cmploying software rclcases avail-
able since 1986, Isokinetic lifting heights were aiso divided iato
lumbar (0-36 inches) and cervical (36-66 Inches) tests, “The tesls
were comparable, since the height of the Liftask handles (pulling
a cable attachied to a dynamometer) is the actual height described,
whereas the hand grip height for the PILE test is actually aboat
€ inches higher than the shelf helght. Thus, while shelf height of
the PILE lumbar test is 30 inches, hand beight positioned on the
fifting boxes is 36 inches at conclusion of the test, and 6 inches at
outset
Based on normative values previously published, 1416 gad the ~

normative sample tested in Part I, patient PILE values were ex-
pressed as absolute values and percent normal for final weight
lifted, work/power consumption, endurance time, and heart rate”
These values were comelated, at two times, with Cybex Lifask
measures. They also were used in assessing the degree of im-
provement shown by the patients between initial evaluation and
compreheasive program discharge,

RESULTS . -

Patient PILE dats were accumulated at two points: initial QFE,
and comprehensive program discharge for men and women vader
both lumbar and cervical protocols. These data arc prescnted
in Table 2, As can be scen, dramatic improvement in lifting
capability occurred during the average 7-wock period between

Table 2. Patient PILE Results at Initiation and Conclusion of Functional Restoration Treatment

Females
QFE D/C
- Signilicance
Mean STD Mean STD t Value Level
PILE LF/AW 0a7 oo8 0.37 0.08 -15.01 P <0001
(/1)
PILE CE/AW 0.15 : 007 0.32 007 —13.76 P <0001
(/i)
PiLE LTW/AW 499 4.84 19.29 8.1¢ —1231 P <000
{lb-ft/1b)
PILE CTW/AW 297 - 262 1202 5.11 —1157 £ <0001
{to-ti/tb}
Males
PILE LF/AW 022 a1 047 0.1 —16.07 P <0001
(71t} )
PILE CF/AW 022 0.09, 0.39 0.07 —1457 P < 0001
(ib/1by
PILE LTW/AW 594 419 228 826 —14.64 P < 0.001
{tb-f1/ 1} : ’ -
PILE CTW/AW 4.66 . 299 12.64 408 —1438 P <0001
i1t/ by

570D = standard deviation; QFE = Quantitative Fungtional Evaluation; D/C = Discharge; LF =

cervical foroe; LTW == iumbar total work; CTW = cervical total work:

tumbrar force; AW = adjusted weig;hl: CF =
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weight] . .

assessments, approximately doubling atd occasionally izipling the
dynamic lifling capacity valuc. In the patieat population, testing
was halted both by psychophysical and acrobic ead-points, but
ot by the safety limit in any case. Differcnces between pre- and
post-tests were always significant at the P < 0.001 Yevel. Final
forocsfadjusted weight (AW) is unitless and cxpressed as & percent
(and thus is identical for US and metric units), while the total
work/adjusted weight ratio is in pound-foot/pound. .
Figures 1 and 2 illustrate the changes for the paticnts oz PILE
testing from initial QFE to discharge testing. These Hgures are ex-
pressed as “% normal,” to reflect comparison betweea the chroni-
<ally disabled paticat group and the incumbent industrial workers,
Figure [ represents male testing, while Figure 2 presents fomale
testing. The changes in work are reflected on the right half of cach
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Fig 2. Results of female PILE (esling in patients undergoing func-
lianal restoralion with resutts of initial QFE and.discharge (D/C)
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program [LF = kumbar force; BW = body weight; Speeds: 18 inches,
30 inches/sec) :

bar graph. As noted previously, all changes are significant at the
P <0001 lovel

Figure 3 documeats patient change from initial QFE to dis-
charge testing on the Cybex Liftask at 18 inchesfsecond and 30
inchesfscoond isokinetic spocds. The paticnt values have been in-
dividually normalized to a previously described and updated nor-
mative database.!2 Uslike the PILE protocol, in which both the
{umbar sod corvical tests are performed on all paticnts, Cyt;ex

. testing is performed only according to the arca of major patient

complaints. While all patients underwent fumbar testing, oaly 2
small perocntage underwent cervical Cybex testing, 5o results are
only avzilable for the lumbar Cybex Liftask protocol. Compara-
ble increases were noted for both mer and women at both specds
from onc test to the next on peak forcefbody weight values ex-

" pressed as 2 “% normal” Differences betwesn fests at two times

were all significant at the P < 0,001 level

Table 3 provides correlation cosfficicnts comparing normalized
lumbar'PILE values with normalized Cybex values at two specds
in orderto asscss the compatibifity of onc test with the other.
Interestingly, test cesults for the women comparing isokinetic with
isoinertial lifiing are negatively correlated at each test session for
cach varizble. For the men, the highest correlations occur on initial
QFE . testing, when test scores are considerably fower for both
tests and greater variability based on fear of injury, pain, and
muscular inhibition may be anticipated. At discharge, when normal
to supermnormal lifting capacity has been achieved, correlations are
generally in 2 range in which less than 20% of the variance is
accounted for by the comparison test. :

DISCUSSION

Chronic low-back pain patients or inadequately conditioned
workers will usually discontinue testing because of perceived fa-
tigue (psychophysical end-point). Larger or 0ldor inen and women
are more likely to reach their target heart rates (aerobic end-point)
than others, but neither acrobic nor safety limits was: noted with
much frequency in the present study. It is felt that such standard-
ization and safeguards are adequate for an casily administered and
reliable method of truly physiclogic lift testing. With the cndurance -
factor incorporated in the fest, it gives a repeatable and objec-



Table 3. Cotrelations: PiLE Data with Cybex Liftask

QFt D/C

Cybex 187 Cybex 30" Cybex 18" Cybex 30~
LF/BW LFiBW LF/BW LF/BW
% pormal % normal % normal % nonmal

QFfE
PILE LF/AW
% nomal

QFre
PILE LTW/AW
% noma!

—0.09

-028 -0.32*

—0.11 -0t

-—0.09 ~0.08

Males

062+ 0.621
QFE

PILE LTW/AW
% noaval
D/C

PILE LF/aW
% nommal
D/C

PILE LTW/AW
% normat 0381

061t 0.63f

o042t 045t

041

QFE = Quaniitative Functional Evaluation; D/G = Discharge; LF =
fumbar {orce; BW = body weight: AW = adjusted weight; LTW =
fumbar lotal worl.

P <001,

1P < 005,

tive mcasure of the subject’s frequent lifting capacity, that can be

translated to training protocols or possibly job requirements in the
workplace, With a2 normative database derived from testing incum-
bents in strenuous fobs requiring frequent lifting, the test offers the
possibility of screening for limitations in endurance, cardiovascular
* functioning, or Llift-capacity that may impair the applicant’s ability

to pecform as well as the incumbents. Such limitations may not be
- of significance, a5 larger, stronger, younger males may be below

normal for their AW and yet casily fulfill job demands. Combining

the mean normalized test scores (based on age, gender, and AW)
- with minimum standards based on a careful job analysis offers the
potentiad for optimizing worker selection procadures.

Employers recognize a financial law of diminishing returns be-
tween the complexity of diagnostic testing and the information
to be obtained from test peformance. Clinical pressures imposéd
by the adversarial disability system may cause expensive tests to
be used cven when not medically justified, as exemplified by cur-
rent overuse of lumbar radiographic procedures. The PILE test has
the advantage of simplicity both with respect to equipment and test
performance, allowing it to be pecformed in any physician or thera-
pist office. The normative database (possible because test standard-
ization and clear end-points with an effort factor create an objec-
tive psychophysical test) aliows comparison with an ever-growing
sample of indusuial workers. As such, it offers the ficst truly stan-
dardizable whole body strength test not requiring special cqu:p—

ment beyond the scope of the average cliniclan. When wsed iy
concert with simple . office mobility ‘and bicycle ecgometry tests,
it allows a simple, obicctive, basic screchitg functional capacity
assessment to be performed by most crgonemists and clinicians,
‘We camnot ovecemphasize the importance of the carly recognition
of physical capacity and effort deficits that thea permits appro-
priate carly interveantion. Such intervention offers the possibility
of decreasing iatrogenic and nomogenic factors in low-back paic,
This may help alleviate some of the current clinical stagnation
that leads to chronically disabled workers and uaneccssary mutti-
ple surgeties.

The increases in PILE test results in the functional restoration
patients in the prescat study were quite impressive. This two to
three fimes increass in trunk strength over as average 7-woek pe-
riod is certainly more than would be expected in tormal individu-
als attempting to train themselves as weight lifters, In the context
of chronically disabled, injured workers with low-back pain whe
have & combination of muscle atrophy and neuromuscular inkibi-
tion, the dramatic changes become more belicvable. However, the
achicvement of normal to supernotmal physical capacity, partic-
ularly among the women, is hard to understand. Certainly, initial
test results were quite Low and reflected a variety of factors: 1)
wezknoess of trunk and extremity musculature; 2) a submaximal -
cffort produced by pain, fear of injury, and low biomechanical ef-
ficiency leading to neuromuscular inhibition; or 3) lowered acrobic
capacity, makiog the acrobic end-point casier to reach. Factors of
cffort can be overcome most easily through approptiate education,
counscling, and initial training effects. Aerobic capacity responds
at about the same rate as muscular capacity through the rigofous
training program of the 7-week interassessmeat period

The very high levels of physical capacity attained by the fo-
male patients, particularly in the cervical area, probably sttest to
the vigorous training pursucd by our patieats and the lower level
of conditioning noted in our female normals, Unlike the primar-
ily “blue collar”™ male normative database, the female norins were
more slanted to white collar occupations, and their fitness was
generally more a reflection of recreational pursuits thaa of regular
industrial training. We will have to await development of & more
industrizily orieated job-specific female database to achicve better
normalization, since female strength values are more highliy vari-
able than amoug mea. The much higher “% normal” achieved by
patients o discharge testing for cervical rather than lumbar pro-
tocols {with almost identical % normals on initial QFE) is reflec-
tive of the extensive upper extermity muscular training provided
to femate fuanctional réstoration program patients. It reflocts ma-
Jjor gains that can be made by female subjects in a velatively short
training period who are not customarify exposed to extensive upper
extremily conditioning.

Cybex % normal isokinetic values were found to more than dou-
ble from initial QFE to discharge testing in parallel with the PILE
test. Correlations were surprisingly Iow, however, i general ac-
counting for less than 20% of the variance between the (wo tests
{except on initial maie QFE), The decrease in comelation coeffi-
cients (Table 3) ir the men from initial QFE to discharge suggests
that one or both tests is measuring a different factor in the lifting
capacity improvement from QFE to discharge. Initial testing at
low levels on both PILE and Cybex may simply impair sensitivity
and discriminating ability for both tests, Women demonstrate neg-
ative correlations at both QFE aad discharge. This wauld suggest
that the tests are nol measuring identical parameters, and, cannot
simply be substituled for each other. In other words, the data do
not support the hypothesis that a simple PILE test can be used in
place of isokinetic Liftask testing under most circumstances- This



is not swiprising since the PILE test, while it is standardized, is
an lytoon.struned lifting test, allowing usc of any, combination of
truak strcngth, exiremity strength, agility, body position, acrobic
capacity, and muscular cadurance. By contrast, the isokinetic test
fimits velocity and the “acceleration variable,” producing a more
coastrained lift that decrcases some of the distribution variabil-
ity of normals inhereat in psychophysical testing. Though both are
dyaamic tests, the Liftask provides an accommodating isokinetic
resistance and 2 continuous computerized read-out of force and
power production that permits better assessment of maximum vol-
uotary capability and effort without ncocssitating use of an acrobic
of safety end-point.

Both PILE and Cybex testing have been remarkably free of in-
Juties. The zccommodating resistance of isokinetic devices has of-
ten been cited as a reason for low injury rates, but this factor is
obviously not operative in the PILE. The PILE (or its predecessar)
aow has beea performed many thousands of times unsccompanicd
by verifiable injury, although temporary muscle soreness may fol-
tow testing, PILE testing is cited no more froquently thaa isokinetic
dynamic testing as a source of such sorencss, and less frequently
than isometric testing (particulady the NIOSH “torso Lft™). We
may speculate that the “warm-up effect”™ produced by repetitive
lifting at low initial levels may provide some protection from in-
Jury. fn this way, the PILE 1est is distinguished from other forms
of psychophysical lifting2526

COMCLUSIONS

A new objective psychophysical lifiing test (the PILE) is de-
scribod which is safe, simple, incxpensive and quick to perform.
The test is valid and reproducible, and is very relevant to the actual

frequent lifting tasks it secks to measurc.
Adjusted weight (AW) is found 1o be the best normalizing fac-

tor for PILE capacity, leading to developmeat of mean scores for

a group of male and fomale industrial subjects tested on both lum-
bar and cervical protocols, Effort measurement depends on iden-
tification of heart rate at tes( terminaton, and is not applicable in
paticats on cardiac restrictions or rate-limiting medications. Dra-
matic improvement in PILE and isokinetic lift capacity is noted in
& group of 100 consecutive paticnts undergoing functional restora-
tion treatment for chronic disabling LBP. However, correlations
between PILE and isokinetic methods are relatively low, sugpest-
ing some variatica in the parzmeters inherent in lifting capacity
that cach test measures.

The simplicity, relevance, and lack of expense of the PILE po-
tentially makes it an excellent screening tool for the medical clinic
and workplace, though more sophisticated assessment using iso-
lated strength measures and isokinetic tests may be required under

" some circumstances. The usefulness of the test in a rechabilitation
setting is documented, but its usefulness in worker selection or
disability evalvation awaits further investigation.
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Progressive Isoinertial Lifting Evaluation
' Erratum Notice _

TOM MAYER, MD,* ROBERT GATCHEL, fPhD,* DENNIS BARNES, MA,t
7 HOLLY MAYER, MPH, RN} and VERT MOONEY, MDf ~ _

T HAS OOME TO OUR attention that there is an error in the Methods
section of our article entitled, “Progressive Isoinertial Lifting
waluation I A Standardized Protocol and Normative Database,”
{SrnE 13:993-957, 1988).! This eror appcars on page 994 of the
anticle. The sentences appearing in paragraph 2 of this page: “Weight is
incremented upwards at a rale equal to the initial froe weight . . . every
20 seconds, with 2 rate of four lifling movements in each 20-second
interval . . . The test is terminated whea the first of the following
end-points is achieved. . . .” should be replaced with the following:

“Welght is incremented upwands at a rate equal to the initial free
weight (i, S pounds for women, 10 pounds for men) every 20
scoonds, with a rate of eight lifting movements (4 lifting cycles) tn
each 20-second interval (Figure 1.) A lifiing movement involves a
single transfer from one level to the nex, ie, from floor to waist (030

" inches) or waist to shoulder (30-54 inches). A lifting cycle involves
two lifting movements to retum to the stadling point; ie, from floor to
waist to floor, or waist to shoulder to waist, Lifting progresses in
sequence, floor to waist to floor, until the paticrit reaches the first of
e fotlowing end-points:

Both normative and patient data were collected using this protocol,
and are accuralely porirayed in Parts 1 and II of the PILE papers.
Unfortunately, this crror also carried over into some of the calculations
presented later in the Methods soction. Data formaximum weight lified
(Final Foree), Endurance Time, 2nd final heart rate are unchanged.
However, calculations for Total Work (TW) and Total Power (TP} are
in error because the distance-travelled parameter (distance travelled in
A0 scoonds based on 4 “lifting cycles” rather than 4 “lifting move-
ments™), was stated fncorrectly in the article. For 2 Lumbar test, the
distance travelled every 20 seconds is 2.5 feet X 8 = 20 feet, nor 10
feet as oniginally prescated. Similady, the distanoe travelied in 20
seoonds for the Cervical tests is 2. feet X 8 = 16 feet, not 8 foet as
onginally presented. Therefore, both Work and Power values are
double those shown in the original calculation. In the example shown in

_the text, if a female subject reaches an end-point alter completing 100
secoids of lumbar esting, she will have a Final Force of 28 pounds (the

weight lifted in the final 20 scconds). She will have performed Total -

Work on Lumbar PILE, which is calculated as follows:
TW={8+[3+I8+23+28)X20=18000-f (1)

From the *University of Texas Southwestern Medical Center, Dallas, Texas,
tProductive Rehabititation Institute of Dallas for Ergonomics, Dallas, Texas,
and the ¥University of California 2t Lrvine, Irvine, California.

Total Power consumption (TP) is the work performed divided by the
urit of time and is represented:

TP = TWx = 1,800 Ib-fi/100 sec = 18 Ib-ft'sec or 24.8 Watts (2)

Iﬁaddition, if the same subject pecforms the Cervical tests in ideatical

fashion (but with distance travelled per'20 seconds being 16 rather than

20 feet) then:
TW={B+13+18+23+28] X 16= 1440166t (3)
TP = 1,440 Ib-f100 sec = 14.4 I/fUscc or 19.8 Watts (4}

Based on the calculation emor, the Normative Data presented in
Table 3 for Total Work to Adjusted Weight (TW/AW) will be doubled
in each instance. The oomected mean scores are as follows:

Corrections to Table 3: Normative Data -

Males:  Lumbar TW/AW  45.6 lb-fulb
Cervicall TWIAW 246

Femezles: Lumbar TW/AW 34,1
Cervical TW/AW 146

" Inthe PILE Il study {Progressive Isoinertial Lifiing Evaluation 1. A
Comparison with Isokinetic Lifting in a Disabled Chronic Low-Back
Pain Industrial Population)? Table 2 presents paticnt data, which
includes maleffemale TW/AW ratios for lumbar and cervical tests on
admission and discharge from a functional restoration program. Incach
instance, the TW/AW mean value must be doubled. However, ratios
and percent nonmal (as presented in Figures 1-3) are unchanged. These
values are unlikely to be used by other research groups interested in
replicating the tests and utilizing the rorms, and therefore will not be
recalculated.

The authors wish 10 stress that the test itself was implemented i a

. consistent fashion with accurate data collection and analysis. Otherdata

and conclusions presented in the studies represent actual observations
and are unaffected by the caleulation errors introduced by the emmone-
ously drafted protocol. The authors wish to apologize for any incoave-
Rience produced to readers using this protocol. We hope that the
published Errata will result in appropriate test implementation.
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