
Lette to the Editor

more general categories of behavior fre-
quency (e.g., 100% vs 0% use). Indeed,
the amount of behavioral-measurement
precision that is needed for determining if
a person has a nonzero risk for HIV or
other STDs is probably not great.

On another issue, in the context of
cross-sectional vs longitudinal designs,
Dent and Cohen reach a conclusion about
self-reported behavior and "objective"
assessments that is somewhat confusing.
Cohen and Dent's design of"self-reported
cross-sectional" and "objective longitudi-
nal" is confounded. To examine the issues
they raise one would need a design that
examined self-reported condom use and
STD reports in both cross-sectional and
longitudinal designs. []
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The Public Health
Implications of Humans'
Natural Levels of Lead

We have recently estimated the nat-
ural levels oflead in human blood to be 0.8
nmol/L (0.016 p.g/dL)l (Figure 1). This has
immense public health implications be-
cause it indicates that blood lead (PbB)
concentrations of contemporary humans
are 200 to more than 1000 times above
natural levels. Of particular significance is

the magnitude of this new estimate rela-
tive to the Centers for Disease Control's
proposed PbB level of concern for early
toxic effects in children (480 nmol/L or 10
pg/dL).2 As shown in Figure 1, the PbB
levels that are now considered acceptable
in children (< 480 nmoV/L or < 10 tLg/dL)
are nearly 600 times greater than esti-
mated natural levels, and they are only
about 10 times lower than levels (approx-
imately 4800 nmol/L or 100 ,ugldL) asso-
ciated with encephalopathy and death.

The clinical signifcance of the rela-
tionship between natural and contempo-
rary PbB levels is substantiated by recent
studies that have indicated there may be
no threshold for lead toxicity in
humans.3-7 While those and other studies
have contributed to defining subclinical
lead toxicity, that definition has existed on
a relative, rapidly changing scale. This is
evidenced by the sixfold reduction in
childhood PbB action levels over the past
several decades (Figure 2).

We believe that the recent CDC pro-
posal of480 nmol/L (10 ,ug/dL) as the PbB
level of concern for early toxic effects in
children will result in a marked improve-
ment in the effective identification and
treatment of subclinical childhood lead
poisoning. However, it may still fall short
of providing a definitive basis for protect-
ing the nation's children from this disease.

15
De*th r ; l 1000

104
Death 1 0 10100

Chelation-.. 1o3

CCPBon Pb(mm * l

Developmental toxicity -- - ~Po ncrn W 10W
Baseline in- 2i

contemporary 102humansbr 1 -a

10

0.01

.100

arrdowon the olevelrna wasadenved frithe reort rornc o

chldhood_PbB levels was adope wt_ nmodiiato f C

iUR B-onsectvonW Bhlho oad lveadleel

November 1992, Vol. 82, No. 11 American Joumal of Public Health 1565



Letom to the Editor

80 1 1 3861

70 3378

w 60 2896 -
0r

X 50p -2413 >
>D 0
.J 40 - - 1930
C I
0 C

~30 --1448 C

L 20 - - 965a-
10 ? -483

0 0
<1970 1970 1975 1985 1991 ????

Year Inidated
FIGURE2-43ood d(PbB)actionkmv.IsprW-pos.dtheCentersforDls.sCorfrol

and the Public Heali Swvkc2.

This is based onour estimate ofthe natural
PbB concentration in humans and on re-
cent studies that have documented neu-
robehavioral and cognitive deficits in in-
fants with PbB levels as low as 340 nmoVL
(7 ,Lg/dL).3-5

Our estimate also indicates that cur-
rent studies may be insensitive in detect-
ing the pervasiveness of low-level lead
toxicity, because their control groups are
exposed to elevated environmental levels
oflead that result in "baseline" PbB con-
centrations that are 200 to 600 times
above natural levels. These order-of-
magnitude increases in environmental
and body lead levels have occurred
throughout the terrestrial biosphere due
to industrialization, and they have con-
founded work to determine subclinical
toxicity thresholds for lead. This is ac-
knowledged in the CDC statement,2
which points out that limitations in the
ability to detect low-level lead poisoning
may thwart establishing lower PbB ac-
tion levels. Therefore, public health
agencies should now focus on the devel-
opment of strategies to achieve body lead
burdens that more closely approach nat-
ural lead concentrations. 0
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Community Health and
Odor Pollution
Regulation

I readwith great interest the reportby
Haahtela et al. on community health com-
plaints after an episodic release of hydro-
gen sulfide (H2S) and mesityl oxide from a
pulp mill.' The authors documented
symptoms at H2S exposure levels that, al-
though exceeding the World Health Orga-
nization's (WHO) half-hour guideline of 7
Lg/m3 (0.005 ppm) for "odor nuisance,"
were below the WHO's 24-hour guideline
of 150 ug/m3 (0.11 ppm) for "health haz-
ards."2 As I will argue, the patterns of
H2S-related symptom reporting should
lead one to question the distinction be-
tween "odor nuisance" and "health haz-
ard."

Haahtela et al. point out that the tox-
icology literature does not lead one to ex-
pect irritative effects from H2S below ap-
proximately 15 mg/M3 (10 ppm).3 My
colleagues and I previously reported on a
cluster of odor and symptom complaints
that occurred in a community downwind
of a hazardous-waste site, following the
release of reduced sulfur gases (including
H2S) from settling ponds.4 Like Haahtela
et al.'s, our investigation documented
subjectively reported headaches, upper
respiratory tract irritation, eye irritation,
and nausea among community complain-
ers. However, in contrast to the Haahtela
et al. study, although the exposure levels
associated with acute and reversible
symptoms in our study were linked with
odors, theywere below levels ofdetection
by sensitive air monitoring techniques.
(Levels of detection were 0.0001 ppm
[0.14 pg/m3] for H2S, and 0.00002 ppm for
various mercaptans.) The similarity of
symptoms reported after exposures to re-
duced sulfur compounds at "high" (0.025
to 0.1 ppm or 35 to 135 pg/m3) and "low"
(below 0.0001 ppm) levels gives rise to
speculation regarding the role ofodor per-
ception per se as a mediator ofsymptoms.
This possibility has been explored else-
where in a meta-analysis of symptoms
near hazardous waste sites5 and in a re-
view of community health studies near in-
dustrial, hazardous waste, and agricul-
tural odor sources.6

Complicating the picture described
by Haahtela et al. was the issue of coex-
posure to mesityl oxide, which was al-
luded to but not dealt with extensively in
their article. The "odor safety factor" (or
ratio between irritant and odorant thresh-
olds) is lower for mesityl oxide (15 ppm
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