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55 control children was 54.2 m/sec, while mean velocity in the lead
absorption group was 51.6 m/sec (Table 6).* This difference was

statistically significant {t = 2,58, p< 0.0l by matched~pair one~tailed

t~test). 7
Discussion
increased absorption of lead, defined as a blood lead level 2 40 ug/lBOmlw__,

was found in 98.8% of children living within 1,6 kilometers of the north : !

Idaho smelter. Toour knowledge, this is the highest prevalence of increased

lead uptake ever recorded among children in a community. By contrast,
only 1 of 89 ch,ilél_r_e_n in the rural control area had lévels ?._4:0 ug/] IGAO,x"nl
(mean 21.9 ug/100m}). Thi-; latter distribution was almost identical to
that noted in previous studies of children with no known abriormal exposures
to lead?7,28, Proximity to the smelter was found here to exp’_la'in 54.9%.
of the total variation in blood lead values.

Close correlations were found between blood lead levels and childrens’

exposure to lead in alr, seil, and dust; the c¢losest correlation was with

- air. That finding might suggest that inhalation was the principal pathway

of 1ead uptake near the Idaho smelter, and ai_x_' lead levels near the smelter
were certainly sufficient to have produced transpulmonary ai:sorp_tion_.
However, air lead exposure was computed only as a function of distance
from the smelter and thus variations in individual exposure may have been
eclipsed, jand the correlation artefactually strengthéped.

* Nerve conduction data were also analyzed in the 34 original pairs {ex-
cluding the 21 “recombinants®). Results were 54.8 m/sec in the control
group 4£ S.E. 0.87) and 52.8 m/sec in the lead absorption group (X 5.E.

- 0.85). In these original groups, the difference in results was of border-

" lne significance {&=1.69, p2:0.05 by one-tailed, matched-pair, t-test}.
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Also, inhalation alone cannot have accounted for the disproportionate
elevations in lead levels seen among ‘the younger, poorér, and more highly.
oral.children. Thus, it must be Inferred that ingestion of lead particulates,
often perhaps '1nadvertent1y29, was a second important pathvo;ay of lead

intake. Uir.sum, then, these.data indicate that the eiissions of the Idaho
smelter were the ﬁrincipal source of lead contamination in Shoshone
County, and that inhalation and ingestion of lead particulates -emitted

by the smelter c'aus_ec.i the widespread increased absorption of lead which
was obsetved in children living in communities as faras 32 kilometers
from the s:ﬁelter, -

The stuéles into the health effects of lead absorption which were
conducted gmong ,ch,ildrgn living near the Idaho smeltér showed that FEP
elevations and anemia were the principal 'hgmatologic consequences of
lead uptake -(Fig‘ure 3). These findings did not differ from those reported
previously m chﬂ_d_ren with increased lead intake from other ;sour.ce.éh
A clear dose-response relationship was found betw_ee,h the severity of the
hematologic abnormalities and the degree of lead absorption. Thete was
no evidence for a threshold of effect,

The ne‘uro'.-l_ogic studies provided mild evidence for an association be=
tween lead intake and slowing of metor nerve conduction velocity. Al-
though none ef the children jncluded in this analysis had clinical neurologic
disease or frankly pathologi;: ‘conduction velocities, there was observed
in them a statistically significant dose~effect relation between tonduction
velocity and blood lead level (Figure ). No threshold was evident ln
this effect. Conduction velocities in the control children were similar
to those seen in apparently healthy children from previous st_udieszs.
fhe findings her_; are consistent with those among aduits in which abnormal.
slowing of nerve conduction was found in relation to éccupaiional lead

ex1;>osure31"33 . They are can_istent also with 2 growing body of data
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which indicates that a variety of subtie abnormalities }_n,beu'mlog,ic a:n_d
psychologic function may be found in children with absorption of lead from
smelters?.14.33 apd from other sources34~36 | It may be suspected that
inhibition of sulfhydryl-containing enzymes in neurons and in red blood
cells was the ,co,m_mc"n mechanism underlying the neurologic and hema-
tologic changes noted here?’ The ext_enf: to which absorption of elements
emitted by the smelter other than lead, such as cadmium, zinc, arsenic,
mercury, or antimony, may have influenced these effects in the Idaho

children 'was not investigated.

‘TABLE 1. Alrborne Lead levels (ug/m3 air) by Distance from Smelter,

-Shoshone _Co.u‘n;y, idaho ~ 1871-1974

Yesr Within 3.2 Kilometers* 55 Kilometers
1971 3.9 <1.0
1972 8.8 <l.0
1973 - 1611 - <1.D
1874 (Jan-Mar) 13.2 <1.0

* Arithmetic mean of 3 sampling sites at 1.4, 2,9, and 3.2 kilometers.
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Table 3. Lead content (ppm) 1n samplesof interior and exterfor dust and surface sail, and lead concentration by dry weight (%) in interior
Shoshone County, Idaho - August, 1974

and experior paint.

LEAD CONTENT

H
i
"

s

i .
Table 2. Distribution of Blood Lead Levels in 1-9 Year-old Children, .msom:%m County, Idaho - August, 1974
SURYVEY AREAS
Blood Lead . Rural
Range 1 2 3 4 5 Geologic Control

(ug/100m ) (1.6 km) _ (1.6-4.0 km)  {4.0-10.0 km) _ (10.0-24.0 km} _ (24.0-32.0 km) __Control {72 km) TOTAL
¥ 20 0 1 (0.5) 1 {0.5) 4'{2.5) 12 (6.2) 1 (2.6) 34 (38.2) 53 (5.1)
20-39 2 (1.2%) 47 (23.6) 139 (72.8) 124 (76.1) 163 (84.0) 34 (87.2)} 5¢ (60.7) 563 (53.8) -
40-59 59 (34.3%) 109 (54.8) 50 {26.2) 33 (20.2) .16 (8.2) 5§ (10.2) 1 (1.1) 212 (26.0)
; , _
- w 60-79 73 (42.4%) 39 {19.6) 1 {0.5) 2 (1.2) 3 (1.5) 118 (11.3)
i " 8099 25 {14.5%) 3 {1.5) 28 (2.7)
w 100-164 13 (7.6%) 13 {1.2)
1
1
M Total 199 191 163 194 . 39 89 1047
M Mean Level  68.13 49.10 34.70 33.35 28.88 30.64 21.89 40,45
& S.0. 19.92 13.20 8.18 8.60 8.40 5.63 6.20 18,78
!
m
i .
Ly - _ " .
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A Discussion Concerning the Significance of Results
for Children Tested in The Shoshone Project i

P

P. S. Gartside, Asst. Professor, Division of Blostatistics, :
Dept. of Envircnmental Health, University of Cin¢innatl Medical Center

R. K, Panke, M.D., Member, . e
Technical Steering Conimitéee, Shoshone Project

EAD LEVEL, IDAHO, 1974

.

‘Numerous data have been accumulated on a statistical sample of
children who were tested in the Shoshone Lead Project. In particular,
" we wish to review the neurological studies by Landrigan, et al, and the

intelligence testing by Gregory, et al, ’ .

The data compiled by the Landrigan and Gregory groups, if put in
proper context, will add useful knowledge to the literature., However, it

i is important for the reader of this material to be aware that the matched

. pair technique in such a situation is not'without pitfalls. Age differences,
sex differences and SES point discrepancies in favor of the high Pb group
could, in fact, explain many of the small différences found in the Landri-
gan data. As shown in Table I,'_c-‘:her matched pairing and statistical _ : é

analyses have been performed on these same two groups of children and

little or no difference was found.

In particular, we would like to point out that nerve conduction

velocities using ‘Gregory's 50 more -closel'y matched pairs were analyzed

and no statistical significance was found (see Table I[; p = 0.11 by one-~

tailed t-test). Furthermore, examination of nerve conduction velocities

of all the-children measured by Landrigan, et al, revealed that only six
:q.’no' o Tho.o0 children had nerve conduction velocities below 45 meter/sec {nerve con- . o
duction velocity range = 37.5 m/sec — 43.0 m/sec, blood Pb range in
Aug,, *74 = 47 mg% - 74 mg%). Eight months after the initial nerve con-

duction velocity measurements, all six children who tested below 45 m/sec

were retestéd using similar but different techniqgues at the Department of
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* Gamstorp , 1. Normal conduction velocity of ulaar, median, and peroneal 2%
nerves in infants, children and adolescents. Acts Ped, Suppl., 146; T
68, 1963, T
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| Group Group | __Index Analysis
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