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An unsuspected source of environmental lead
contamination may be printed media, particularly since
the use of lead-based pigments in printing inks seems to
be so pervasive. Spot analyses of the colored pages of
several newspapers, national magazines, and children's
books revealed inordinately high lead concentrations.
Mastication of such pages, as might occur with pica or
the fabrication of spitballs, could result in ingestion of
amounts of lead in excess of "safe" or acceptable limits.

Incineration or recycling of such paper also present
additional problems of air pollution or food

contamination.

Analyses

The habit of pica-the eating of nonnutritive material-
is strongly implicated in the etiology of childhood lead
poisoning, with attention generally focused almost exclu-
sively on lead-based paint as the prime source of the
ingested lead.' Another source, not yet widely recognized,
though readily available to children, may be the printed
media-newspapers and magazines-particularly those that
use lead-based or lead-contaminated inks for printing.
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In spot tests conducted in the New York City area,
analyses were made for lead in several leading local
newspapers including their comic sections, large circulation
magazines, and some children's books. The analytical
technique employed was essentially a modification of
Delves cup-atomic absorption spectrophotometry,2 with
measured quantities of paper placed in the microcrucibles.
Results of these analyses, which can easily detect 1i9 gm
lead,3 are shown in the accompanying tables. For colored
print, lead values can vary considerably, depending on the
intensity and shading of the color; the lead contents shown
are for the colors judged to be most nearly equivalent to
the tabulated designations.

All of the newspapers tested had clearly detectable
levels of lead, with concentrations for the black and white
sections generally between 5 and 35 ppm (Table 1). These
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TABLE 1-Lead Content of Newspaper Pages without Color*

Newsprint Regular Half-Tone Headline
Newspaper (Blank) Column (Picture) (Solid Type)

ppm

1. Daily morning paper 5 10 10 20
2. Daily tabloid 5 10 5 15
3. Daily evening paper 5 5 5 10
4. Sunday magazine 5 10 15 35

* Printed media tested were as follows: (1) New York Times, July 24, 1972; (2) New York
Daily News, July 18, 1972; (3) New York Post, July 18, 1972; (4) New York Sunday Times

Magazine, July 23, 1972; (5) New York Sunday Times iMagazine, July 23, 1972; (6) New York

Sunday News Magazine, July 30, 1972; (7) Parade, August 13, 1972 (8) New York Sunday
News Comic Section, August 13, 1972; (9) Newark Sunday Star-Ledger Comic Section, August
13, 1972; (10) Life, April 21, 1972; (11) Newsweek, August 7,1972; (12) Consumer Reports,
August, 1972; (13) Science, September 1, 1972; (14) Chemical and Engineering News,

September 11, 1972; (15) American Journal of Public Health, August, 1972; (16) Playboy,
December, 1969; (17) Children's Digest, May, 1972; (18) Dumbo (Garden City Publishing
Company); (19) Mini-Golden Book (Western Publishing Company).

relatively low lead levels could be due to contamination
from the lead type in printing presses, or perhaps even from
the lead-containing driers often used as a component of
printing inks.4

Inordinately high levels of lead, however, were found
for almost all the colored pages tested among newspapers,
Sunday magazine supplements, comics, and large circula-
tion national magazines (Tables 2 and 3). Greens and
yellows were the most heavily laden with lead. In a
children's magazine, distressingly, concentrations in excess
of 4000 ppm (0.4 per cent) were found. The use of
lead-based pigments in printing inks is apparently a
common and pervasive practice.

There were some notable exceptions. One of the
Sunday newspaper comic sections (no. 9) obviously did not
use lead-based pigments for their colors. Similarly, the
relatively low circulation professional journals did not rely
on leaded pigments for the colors on their pages. Quite
clearly, nonleaded colors are available and are being used in
some printing inks.

Health Implications

The public health significance of lead in printed media
is difficult to assess. Ordinarily, newspaper, though it may
be chewed, is not likely to be ingested except by those with
the habit of pica. Children's books, playing cards, comics,
and magazines probably less so, are tempting targets,
readily available, to the pica-prone child. While no reports
could be found attributing lead poisoning to the ingestion
of lead from printed media, any comfort derived from the
absence of such observations must be mitigated by the fact
that few physicians, nurses, or even mothers suspect such
sources and are therefore not likely to impute them.

TABLE 2-Lead Content of Newspaper Pages with Color

Newspaper Blue Green Yellow Red

ppm

5. Sunday magazine 500 2000 1500 1800
6. Sunday tabidid 900 2000 1600 1600

magazine
7. Nationally distributed 50 50 1100 1000

Sunday supplement
8. Sunday tabloid 70 1200 1400 1200

comics
9. Sunday comics 30 30 30 30

Spitballs and Lead Ingestion

There is one human activity, however, during which
paper is deliberately and repeatedly taken into the mouth
and serves as an abundant source of raw material: the
fabrication of spitballs. Under such circumstances, news-

paper could, theoretically at least, be evaluated as a "food,"
and would probably be considered as unduly contaminated
with lead. Though there are at present no specific
permissible limits set in this country for lead in foodstuffs,
Great Britain recently recommended a limit of 0.5 ppm for
infant foods.5 When limits are set here, they will probably
be close to the British recommendations, and thus far
below the level of lead found in any of the printed media
tested.

An estimation of the lead content of a spitball can be
made by approximating the dimensions of such missiles.
For almost all the papers tested, a moderately effective
spitball could be made from 25 sq cm of newspaper, and
weighed about 140 mg (anhydrous). With a paper lead
content of 10 ppm, a spitball might thus contain a total of
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TABLE 3-Lead Content of Magazine Pages with Color

Magazine Blue Green Yellow Red

ppm

10. Picture news magazine 700 3100 2200 900
11. News magazine 400 2000 1400 1500
12. Consumer magazine, - - - 30

cover
13. Science journal, cover - - - 20
14. Professional news 50 100 100 150

magazi ne
15. Professional journal - 50 100 (brown) 100
16. Men's magazine 100 2300 1100 (flesh) 700
17. Children's magazine 70 4300 1100 2900
18. Children's book - 1600 2300 2100
19. Children's book 20 700 700 800
20. Children's playing cards 100 - 300 300

about 1.4 jig of lead. This amount may not be significant in
view of the 300 jig recently proposed as the maximum daily
intake from all sources for children.6 However, the
fashioning of spitballs from a colored page would be
decidedly more hazardous to health. The green, red, or
yellow areas may easily contain more than 100 jig per
spitball. Even if only a part of this is leached out with
saliva, or some of the paper is shredded and swallowed, it
would require the manufacture of only a few spitballs to
exceed a 300-jig intake, particularly if a daily unavoidable
intake of 100 to 200 jig of lead from other sources (food,
water, air) is assumed.6 Some newspapers, magazines, and
children's books could thus be considered as hazardous
substances, possibly within the purview of the Federal
Hazardous Substances Act.

Atmospheric Contamination and Other Problems

Of uncertain public health significance also is the
contribution that the burning or incineration of lead-bear-
ing papers makes to the atmospheric burden of lead. The
incineration of one Sunday magazine section alone,
assuming a total weight of 200 gm and an average lead
content of 25 ppm, might release as much as 5 mg of lead
to the atmosphere-a not insigrlificant amount. Nor does
recycling of paper offer a satisfactory solution to this
problem: the ultimate destination of the recycled material,
particularly if the colors are not removed before the
recycling treatment, may well be food packaging where
contamination of the food by direct contact or migration

of lead from the paper is a distinct possibility. The wisdom
of some recommended uses for newspaper, e.g., as an
ingredient in mulch preparations, as an extender for cattle
food, or as bedding for pets, may also be questioned
because of the danger of lead pollution that such uses
present.

In view of all of the foregoing, the claim of a famous
newspaper to offering all the news that's fit to print might
well be qualified with the admonition that all that's printed
is not fit for consumption.
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