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Table 5  List of neurobehavioural tests that showed significant differences between groups, or significant assoctation with exposure variables (studies listed in
approximate order of overall usefulness)

Significant Tests that showed significant
Comparisons differences between differences berween Association between perfo and
Reference Tests done made exposure groups exposure groups* exposure variablet
Studies of moderate usefulness:
Stollery et al* 5 16 2 Reaction time, category recall Yes; PbB, ZPP, ALAU, not EXP
DUR
Valciukas ez al* 5 5 3 BD, dig sym, emb fig Yes; ZPP> integrated exposure
variable
Yokoyama et al** 5 5 1 PC Yes; PbB >chelatable Pb
Studies of low usefulness:
Ryan ez al®® 21 21 1 Grooved pegboard No
Stollery et al* 5 5 2 Category search, reaction time Yes
Hogstedt ez al** 15 15 3 Benton errors, Claeson-Dahl, No linear correlation; dose effect
reaction time seen when upper quartile
separated
Haenninen er o/ 16 27 0 None Yes
Pasternak ez al 23 23 4 Fingertap, dig sp F (% 2), Not done
vis mem
Mantere et al ? 10 10 3 BD, SA coord, dig sp Yes
Repko et al** 4 4 1 RT (RH) Not done; correlated with ulnar
NCVt
Johnson et al* 2 2 1 RT No
Baker et o/ 17 17 6 Voc, sim, dig sym, SA, Yes
ment cong, Vis repro
Baker et al 12 No group comparison made N/A Yes (v 2 only)
Campara et al® 13 25 7 Sim, voc, dig sym, PC, symb Yes
copy, cancellation, Rey
Valciukas er al* 3 No group comparison made N/A Yes; ZPP > PbB
Jeyaratam ez al** 14 15 7 Dig sym, Bourdon Wiersma Not done
speed, trail A, SA (RH +LH),
S,
Williamson and 9 9 4 Critical flick fus, RT, Only one test (memory) with only
Teo et al?’ memory, hand steadiness 1yPbB
Grandjean ez al** 18 27 15 Vis gestalts repro, graphic cont Yes
perf time, finger tap, WAIS-R
except dig sp, PC, obj ass,
verbal IQ, perf IQ, total IQ
Milburn et al'¢ 3 11 1 RT to peripheral stimulus Not done
Ahmed ez al* 2 2 2 BD, SA Not done
Amvig er al® 16 16 7-15§ N/A Not done

* BD = block design subtest of Wechsler adult intelligence scale (WAIS); dig sym = digit symbol substitution subtest of WAIS; emb fig = embedded figures; PC =
picture completion subtest of WAIS; RT = reaction time; vis mem = visual memory; dig sp = digit span (F indicates forward only); voc = vocabulary subtest of
WAIS; sim = similarities subtest of WAIS; SA = Santa Ana coordination test (RH/LH denotes hand tested); ment conc = mental concentration subtest of WAIS; vis
repro = visual reproduction subtest of WAIS; trail A/B = Trailmaking A or B; flick fus = flicker fusion test; symb copy = symbol copying; paired association lrn =
paired associatge learning subtest of Wechsler memory scale; vis gestalts repro = visual gestalts reproduction; obj ass = object assembly subtest of WAIS; perf IQ =
performance IQ.
{ Abbreviations as for table 3.

NCV = nerve conduction velocity.

Denotes range of number of tests found abnormal per individual in comparison with popul

bility of no: d group, individual tests are not named.

of variability of individual tests and poor

provides inadequate evidence to conclude
whether or not cumulative absorption of lead
adversely affects neurobehavioural test perfor-

randomised trial of chelation treatment and
its effect on neurobehavioural function.
Randomisation of workers should effectively

control for important confounding variables,
and the association of neurobehavioural func-
tion with changes in tissue, blood, and chelat-
able lead concentrations after chelation would
allow inferences to be made about the
reversible and irreversible effects of lead.

In summary, the current scientific literature

mance in adults. The current evidence is
flawed because of inadequate estimation of
cumulative absorption of lead and inadequate
control for age and intellectual ability before
exposure. Because of the failure to estimate
cumulative exposure to or absorption of lead,
the published studies do not allow separation
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Tests that showed significant association*

Domains of signifi difference or

Factors decreasing use

Reaction time, category recall
BD, dig sym, emb fig

PC

N/A

Category search, reaction time

Benton errors, Claeson-Dahl,
reaction time

BD, vis repro, SA

N/A

BD, SA

N/A
N/A
Voc, sim, ment conc; correlated with

current PbB, not TWA-12-PbB
Paired association lrn, SA (both)
correlated with several averages
and current PbB
Voc, PC, sim, DSST, card sorting
BD, dig sym, emb fig

NA

Memory

Vis gestalts repro, graphic cont perf time,
finger tap, WAIS-R except dig sp, PC,
oby ass, verbal IQ perf 1Q, total IQ

N/A

N/A

N/A

Dexterity, verbal memory

Vi visual pt fc
Executive/psychomotor
Dexterity

Dexterity, executive
Memory, learning, dexterity

Visuomotor, visual learning, dexterity

Dexterity, verbal memory, visual memory

Dexterity,. visuomotor

Dexterity

Dexterity

Verbal intell, visuomotor, verbal concept
formation, attention, visual memory

Verbal learning, dexterity

Verbal intell, executive, memory, visual concept

form, visual learning, attention
Visuomotor, visual conc form, dexterity

Dexterity, executive/psychomotor, attention/

concentration

Dexterity, memory visuomotor

Verbal memory and learning, visual memory and

learning, dexterity, executive, attention/
concentration

Attention/concentration

E n d
psy

N/A

dexterity

C lati was duration of exp bulk of anal;
dlrected at more recent exposure and dose measures

Percentage participation not given; alcohol ingestion not
controlled; data collection not well characterised

Cumulauve measure not used for categorical comparison;
by age, not well controlled; selection
methods not given

No cumulative measure

No ive per ge particip not given

o lati i not blinded, method of
control of confounders not stated

No lati participation not given;
level of exposure low for I’bB data collection not well-
characterised

Short exposure dutauon, small numbers, half of exposed
group underwent
but not used in regression annlysns

73% Dropout after first year; additional 54% dropout
subsequent to first year; exposure duration short; no 4
cumulative measure per se (TWA-PbB in group with similar
exposure duration)

o participation 3
neurobehavioural tests limited in scope
No cumulative measure; tests limited to eye-hand
coordmauon and RT; no control for ability before exposure
No it correlation with vocab and
sim scores
lative measure; dropout rate 66% exposed, 78%
comrols, large mtergmup differences in vocabulary scores

No cumu.lntlve measure; large i intergroup differences i in
y scores; posed group not

No cumulative measure; no PbB data on reference group;
reference group not comparable to exposed groups

No cumulative measure; poor control of confounders,
selection methods not stated, duration of exposure not
stated but mean age of exposed 26-1 y

Poorly matched on sex; controls younger, more educated with
0-05 < P < 0-10; PbB concentrations not measured in control
gn;up; median duration of employment for exposed group
<3y

No cumulative measure; no control for confounders; median
exposure 2 y; no description of selection or data collection
methods

Lead exposed were significantly faster than non-exposed on
reaction time test; no small b
8 of 15 non-exposed had history of lead exposure > 5y
before study; no control for pre-exposure ability

No lati neurobeh I test results not
shown; control group data from different study; poor
control of confounders

No cumulative measure; study design similar to case series; no
control of confounders; reference group not similar

of the acute and chronic effects of lead.
Studies that use direct measures of cumulative
absorption, such as x ray fluorescence, and
that use prospective designs will be necessary

to adequately resolve this issue.
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