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Abstract Background. Health professionals have
charged that magazines that depend on revenues from
cigarette advertising are less likely to publish articles on
the dangers of smoking for fear of offending cigarette man-
ufacturers. Special concern has focused on magazines
directed to women. Restricted coverage of smoking haz-
ards could lead readers to underestimate the risks of
smoking in relation to other health risks.

Methods. Using logistic-regression analysis of a sam-
ple of 99 U.S. magazines published during 25 years (1959
through 1969 and 1973 through 1986), we analyzed the
probability that the magazines would publish articles on
the risks of smoking in relation to whether they carried
advertisements for cigarettes and in relation to the propor-
tion of their advertising revenues derived from cigarette
advertisements. We controlled for other factors that might
influence coverage.

Results. .- The probability of publishing an article on the
risks of smoking in a given year was 11.9 percent for mag-
azines that did not carry cigarette advertisements, as com-
pared with 8.3 percent for those that did publish such ad-
vertisements (adjusted odds ratio, 0.73; 95 percent

IN 1988, U.S. cigarette manufacturers spent $3.27
billion on cigarette advertising and promotion, the
equivalent of $100 per second. Eleven percent of that
amount, or $355 million, was devoted to magazine
advertising, making cigarettes the second most heavily

advertised product in this medium.! Health profes-

sionals and critics of journalism have charged that
magazines that depend on revenue from cigarette ad-
vertisements are less likely than others to publish arti-
cles dealing with ‘the hazards of smoking for fear of
offending cigarette manufacturers’; the greatest con-
cern in this regard relates to magazines directed to
women.>® Restricted coverage of the hazards of smok-
ing could lead readers to underestimate the risks of
smoking as compared with other risks to health,’8
with adverse results for smoking behavior and health.?

The literature is replete with anecdotes about mag-
azines’ alleged advertising-induced self-censorship on
the subject of smoking and its effects on health.? Only
a small part of the evidence has included empirical
analysis directly addressing the relation between ad-
vertising and editorial practices.>>%!° These analyses
have had serious limitations. Generally, they have re-
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confidence interval, 0.42 to 1.30). For women’s maga-
zines alone, the probabilities were 11.7 percent and 5.0
percent, respectively (adjusted odds ratio, 0.13; 95 per-
cent confidence interval, 0.02 to 0.69). When the propor-
tion of revenues derived from cigarette advertising was the
independent variable, the probability of publishing an arti-
cle on the risks of smoking in a given year was reduced by
38 percent (95 percent confidence interval, 18 percent to
55 percent) for magazines with the average proportion of
total advertising revenues derived from cigarette advertis-
ing for the entire sample of magazines (6 percent) as com-
pared with magazines with no cigarette advertising. This
relation was particularly strong in the case of women's
magazines. An increase of 1 percent in the share of adver-
tising revenue derived from cigarette advertisements de-
creased the probability of covering the risks of smoking by
three times as much as in other magazines.

Conclusions. - This study provides strong statistical evi-
dence that cigarette advertising in magazines is associat-
ed with diminished coverage .of the hazards of smoking.
This is particularly true for magazines directed to women.
(N Engl J Med 1992;326:305-9.) S

lied on small samples of magazines; none have includ-
ed an explicit examination of the statistical strength of
the relation between advertising and content; and
none have isolated the relation between advertising
and coverage of the risks of smoking by controlling for
other relevant characteristics of the magazines stud-
ied. In this article, we report the findings of a rigorous
statistical analysis of the relation between cigarette
advertising and the publication of articles on the risks
of smoking. - T

* METHODS
The Model - B

We considered two hypotheses related to the relation between
magazines’ dependence on revenues from cigarette advertising and
the frequency with which they publish articles on' the health effects
of smoking. In the first part of our analysis, we examined whether a
magazine’s acceptance of any cigarette advertising during a given
year was negatively associated with the probability of the maga-
zine’s publishing any articles on the issue of smoking and health in
that year. In the second, we examined whether a magazine’s relative
dependence on revenues from cigarette advertising (i.e., the propor-
tion of its advertising revenues derived from cigarette advertising)
was inversely related to its coverage of smoking.

To test our hypotheses, we modeled the probability of a maga-
zine’s covering the health effects of smoking-in a given year as a
function of the magazine’s dependence on cigarette advertising. For
both hypotheses, the dependent variable was set equal to 1 if a given
magazine published an article on the risks of smoking during a
given year and 0 if it did not. For the first hypothesis, a magazine’s
dependence on revenues from cigarette advertising was also mod-
eled as a dichotomous variable, reflecting the presence or absence of
any cigarette advertising in the magazine in a given year. For the
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second hypothesis, a magazine’s dependence on revenues from ciga-
rette advertising was expressed as the percentage of its total ad-
vertising revenue that was derived from cigarette advertising in a
given year.

A simple regression of magazines’ dependence on cigarette adver-
tising and their coverage of smoking may falsely attribute lower
coverage to advertising revenues, when coverage may instead be
determined by other characteristics of the magazines. Therefore, we
also tested a model in which other characteristics were included as
independent variables. Some of these variables were specific to the
individual magazines (such as the size of their readership and their
propensity to cover health-related subjects in general); others relat-
ed to groups of magazines (for example, the type of magazine —
specifically, newsmagazines and women’s magazines, the latter de-
fined as magazines with at least 75 percent female readership); still
others were time-period variables representing major national
smoking-related “events” that affected all magazines in a similar

manner (for instance, 1964 was the year of the surgeon general’s -

first report on smoking and health)!'; decade variables were used to
distinguish the periods before and after the 1971 ban on cigarette
advertising on radio and television,'? which produccd an enormous
flow of advertising revenues into the print media.’

Data Collection

We collected data on 99 U.S. magazines for the years 1959
through 1986 (cxcludmg 1970 through 1972, when the magazine
mdexmg service, described below, was m0perat1ve) Inclusion of a
magazine in the sample was dictated by the availability of essential
data for any given year in each of the areas noted below, as well as

" the reqmremcnt ‘that a magazine had to be included in our data

: ‘. sourcey during at least 5 ofjthe 25 years for which we had data. The

unit of ‘obsérvation for the'study’was a single magazme in a single
_year (a “magazine- year”) Most of the magazines were not pub-
lished throughout the entire perlod and some were not included in
the data sources during particular years. As a consequence, the total
number of magazine—years for which adequate data were available
was 1303
“The' prmcnpal ‘elements of h:e data set and their sources were as
* follows: (1) annual data on ‘cigarette-advertising revenues and total
advertising revenues, provided by Leading National Advertisers—
Publishers Information Bureau for up to 150 magazines; (2) data on
magazines’ coverage of 10 different health risk factors, including
smoking, derived from the Magazine Index, a computerized index
of the suhjects covered by articles in 435 U.S. magazines; (3) demo-
graphic data on the readerships of magazines, provided by Sim-
mons Market.Research Bureau; and (4) data on yearly paid and
unpaid subscriptions, from the Audit Bureau of Circulation. To
- determine whether a magazine covered the hazards of smoking in a
given year, we searched the Magazine Index’s menu of descriptive
words and phrases for those pertaining to cigarette smoking. Using
article titles and key words, we classified an article as on'the topic
. of smoking and health if it specifically discussed the health effects of
smoking or the political and social issues related to the dangers of
smoking. ’

Statistical Analysis

We used logistic-regression analysis to assess the hypothesized
relations. Pooling cross-sectional and longitudinal data allowed us
to examine trends over time as well as differences among magazines
at a given time. It is possible, however, that the probability of
individual magazines’ covering smoking is determined in part by
unknown characteristics of the magazines that do not change over
time; thus, the observations for the same magazines in different
years may not be independent. Therefore, we also specified and
tested a fixed-effects regression model that captures magazine-spe-
cific effects. This model, known as the covariance model, is equiva-
lent to including a dummy variable for each magazine." In this
article, we report primarily the quantitative results from the logistic
regressions because, in addition to the principal hypotheses, we
were also interested in selected effects that do not vary with time
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(i.e., differences among magazines), such as the type of magazin.
and the time period. These cannot be considered in the fixed-effec:..
model. We therefore used the fixed-effects model, the most restric-
tive statistical formulation, to confirm the findings from the logistic
model.

REsSuLTS

Table 1 shows the numbers of observations and the
estimated probability of covering the subject of smok-
ing for magazines that carried cigarette advertise-
ments and those that did not, both for all magazines
and for women’s magazines only. Also shown are odds
ratios and 95 percent confidence intervals with and
without adjustment for covariates (additional inde-
pendent variables that might contribute to an ob-
served relation between advertising and coverage).
Each odds ratio compares the odds of covering the
dangers of smoking for magazines with and without
cigarette advertising. The results shown in Table 1
were derived from the regression analysis correspond-
ing to the first hypothesis.

Table 2 presents the principal results from the re-
gression analysis corresponding to the second hypoth-
esis, which addressed the relation between magazines’
relative dependence on cigarette-advertising revenues
and their coverage. of the hazards of smokmg This
table includes the' 3dds ratxo ‘imd 95‘percent confi-
dence intervals, 'wit "and lthoﬁt adjustment for co-
variates, for all magazines and for women’s maga-
zines. In Table 2, the odds ratio represents the average
effect of dependence on cigarette advertisements on
the probability of coverage. For all magazines, the
average proportion of advertising revenues derived
from cigarette advertising was 6 ‘percent; for women’s
magazines, it was 5 percent. Thus, the odds ratio com-
pares the likelihood of publishing articles on the risks
of smoking in magazines with the average proportion
of revenués from cigarette advertising and in those
with no revenues from cigarette advertising.

We hypothesized that magazines that carried ciga-
rette advertising would be less likely to publish articles
on the hazards of smoking than magazines that did
not carry such advertising (hypothesis 1). As is evi-
dent in Table 1, the odds ratio for all magazines from
the regression without covariates (0.88) is consistent
with this hypothesis and almost significant at the 95
percent confidence level (0.60 to 1.03). Once covar-
iates were introduced, however, even though the odds
ratio became smaller still, the near-significance of the
relation disappeared (probably because of correlation
among the large number of covariates, which led to
imprecision in the estimate). For women’s magazines,
by contrast, the relation between the presence of ciga-
rette advertising and the probability of covering the
hazards of smoking was statistically significant. This
finding held whether or not covariates were included.
Indeed, the inverse relation appeared to be strength-
ened by inclusion of the covariates.

The odds ratios in Table 2 provide strong support
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Table 1. Odds Ratios for the Coverage of the Risks of Smoking by Magazines with Any
Cigarette Advertisements, as Compared with Magazines with No Cigarette

Advertisements. *
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1980s, when magazines that did not
carry cigarette advertisements were
almost twice as likely to cover the

No. oF PROBABILITY OF

MAGAZINES MAGAZINE-YEARS COVERAGE (%)

All magazines

No cigarette advertising 403 11.9

Any cigarette advertising 900 8.3 0.88 (0.60-1.03)
Women’s magazines

No cigarette advertising 104 1L.7

Any cigarette advertising 212 5.0 0.22 (0.05-0.90)

Opbs RaTIO (95% CI)
WITHOUT ADJUSTMENT

dangers of smoking as those that
did (data not shown). In the 1970s
and 1980s there was a dramatic
shift in cigarette advertising rev-
enues from the broadcast to the
print media, caused by the banning
of broadcast advertising of ciga-
rettes as of January 1971.°

WITH ADJUSTMENTH

0.73 (0.42--1.30)

0.13 (0.02-0.69)

*A magazine-year is defined as a single magazine in a single year, CI denotes confidence interval.

in each year; the number of
articles on nine health risk factors published in each magazine in each year and the square of this value; whether or not a
only). whether or not a mlguzme was a women s magazine (for all

‘tWe adjusted for the following co the number of sub for each

was a ine (for all

The most substantial effect of
cigarette advertising on the prob-
ability of publishing articles on the

" magazines only); an i ion term b women's magazine and the of ci

only); and the time-period variables for 1964, the 1970s, and the 1980s.

for the hypothesis that a magazine’s proportion of

cigarette advertising and its probability of covering

" the risks of smoking are mversely related. The relation

is stronger for women’s magazines than for magazines
in general, and it is strengthened by the inclusion of
‘the covariates. ..

For both, hypotheses, the statlstlcally sxgmﬁcant re-
lation between the covariates and the probability of
coverage was as follows (data not shown). The odds of

L publishing s articles: on ‘the. hazards .of | smoking -in-

creased (1) as coverage of other health risks increased;
(2) as the size of a magazine’s readership increased;
(3) for newsmagazines, as compared with all other
magazines; (4) in 1964, the year of the surgeon gener-

- al’s first report on smoking and health!!; and (5) in the
-1960s, as compared with the 1970s and 1980s. .« .

Another way to evaluate the relation between the
coverage of this subject and advertising revenue is to
compare the average probabilities of coverage derived
from our logistic regressions. Magazines that did not
carry advertisements for cigarettes were more than 40
percent more likely to cover the hazards of smoking
than were magazines that carried cigarette advertise-
ments (Table 1). As compared with the 1960s, the
. difference was particularly striking .in the 1970s and

Table 2. Odds Ratios for the Coverage of the Risks

of Smoking by Magazines with the Average Propor-

tion of Revenues from Cigarette Advertisements, as

Compared with Magazines with No Revenues from
Cigarette Advertisements.*

MAGAZINES Obps Ratio (95% C[)

WITHOUT ADJUSTMENT  WITH ADJUSTMENT

0.79 (0.65-0.97)
0.41 (0.17-1-01)

0.62 (0.45-0.82)
0.50 (0.32-0.78)

All magazines
Women’s magazines

*To illustrate the interpretation of the odds ratios, the odds ratio of 0,62
for all magazines, with adjustment for covariates, means that the probabil-
ity of covenng smoking was reduced by 38 percent (from 1.00 to 0 62) for
magazines with an average prop ion of from cig

ments as pared with magazines with no ci d g. ClI de-
notes confidence interval. The covariates for which we adjusted are the
same as those listed in Table 1.

risks of smoking was evident in
‘women’s magazines. As is clear in
Table 1, women’s magazines that
did not carry cigarette advertisements were 2.3 times
more likely to cover the risks of smoking than were
women’s magazines that did accept cigarette advertis-
ing. In addition, coverage by women’s magazines, as
compared with other magazines, was more sensitive to

g (for all

changes in the degree of dependence on revenues from

cigarette advertising. Using the logistic-regression co-
efﬁc1ents, we calculated that an increase of 1 percent

in: mgarette advertlsmg s/ share of total adyertising -
Tevenue'in women’s;magazines; ‘decreased ithe prob-. -
ability of their coverage of the risks of smoking by 9
percent.— three times. the decreasc in other maga-:

zines. .. ... o

Given the p0551ble nonmdependence of our obser-'
vations, the confidence intervals reported in Tables 1

and 2 may-not be accurate. However, the results of the
fixed-effects model, which provides an upper bound
on significance tests, confirmed our key findings. For
example, as in the logistic regression analysis, in the
fixed-effects model an increase in a magazine’s pro-

portion of revenues from cigarette advertising s1gmﬁ- ‘

cantly; decreased the probability that the magazine
would cover the risks of smoking. The probability of
such-coverage for a magazine with the same propor-
tion of; total revenues from cigarette advertising as the
average for the entire sample was estimated to be 4.7
percentage points below that of a magazine with no
cigarette advertising.

Technical details on this and other analyses are
available elsewhere.*

DiscussioN

Our findings: provide strong statistical support for

the belief that magazines in the United States have
restricted their coverage of the dangers of smoking out

*See NAPS document no. 04930 for eight pages of supplementary material.

- Order from NAPS c¢/o Microfiche Publications, P.O. Box 3513, Grand Central

Station, New York, NY 10163-3513. Remit in advance (in U.S. funds only)
$7.75 for photocopies or $5 for microfiche. Outside the U.S. and Canada add
postage of $4.50 ($1.75 fer microfiche postage). There is a $15 invoicing charge
on all orders filled before payment.
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of fear of economic reprisals by cigarette manufactur-
ers. The degree of restriction appears to be a function
of the magazine’s degree of dependence on revenues
from cigarette advertising. Our results are also consis-
tent with the widespread perception that the restric-
tion of coverage associated with the acceptance of
cigarette advertising is particularly important in the
case of women’s magazines.*®

A weakness of the conventional wisdom concerning
such censorship is that it has been derived solely from
anecdotes and simple correlations of cigarette adver-
tisements and coverage of the risks of smoking. We
found, however, that not only did the relation persist
when we controlled for the other variables, but it was
even strengthened. :

/0 Statistical findings do not in themselves constitute

“proof of a causal relation. It is conccwable, for exam-
" ple, that editors or publishers of magazmcs that have
a relatively low likelihood of : covering the risks of
“smoking simply do not beliéve that smoking entails a
serious health hazard: They. might be more willing
‘than others to accept cigarette advertising and simul-
taneously less inclined’to discuss the dangers of smiok-
“inig in print. Convérsely, edifors or publishers who are
sconvinced of the hazards of smoking could be both
more reluctant to'.accept cigarette advertising and
more inclined :to publish articles on the subject of

o smokmg and health.

.We interpret the results of this study as inconsistent
.with this alternative explanation, particularly since
the relation between advertising and coverage reflects
the proportion of revenues from cigarette advertising,
rather than its presence or absence, and because we
. controlled for the coverage of other health-related is-
sues. Editors or publishers who were uninterested in
or ignorant about the dangers of smoking would prob-
ably be similarly ill-informed about other major
v health risks.

- If editors and pubhshers fear economic reprlsals if
they cover the hazards of smoking, are their fears war-
ranted? Although a few anecdotes suggest that they
are,>® whether magazines have been systematically
“punished” by the withdrawal of advertisements re-

mains unknown. We examined this question by devel-

oping an additional model to test the hypothesis that
revenues from cigarette advertising fall in the year
after the publication of an article on the hazards of
smoking. The results of an ordinary least-squares re-
gression supported this hypothesis, but the relation
was not significant in a fixed-effects model, the most
restrictive statistical formulation. Thus, we cannot
rule out the possibility that we may be observing mag-
azine-specific effects repeated annually, as well as, or
instead of, the loss of cigarette advertisements by mag-
azines in the year after they cover the hazards of
smoking.

If the prmmpal relation documented in this study is
causal — that is, if dependence on revenues from ciga-
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rette advertising has caused magazines to restrict their
coverage of smoking and health — one might assume
that a reversal of that dependence, through a ban on
tobacco advertising, for example, would end or at least
greatly mitigate the restriction of coverage of smoking
and health. This assumption is problematic, however.
The cigarette manufacturers have become huge con-
glomerates, especially since the mid-1980s. Recent
anecdotal literature on the “censorship phenomenon”
describes instances in which the media have allegedly
restricted their discussion of smoking out of fear of
losing revenues from advertisements for the nonto-
bacco products of the cigarette-producing conglomer-
ates.'* Such fears may have been heightened by
RJR/Nabisco’s cancellation in 1988 of an $80-million
annual contract with Saatchi and Saatchl for advertis-
ing food products, after that agency prepared adver-
tisements touting the no- smokmg pohcy of another
client, Northwest Airlines."

Smce the period covered by thlS study? 'mcdla cover-
age of -tobacco-related - issues ‘appears ‘to have in-
creased, as has these issues’ socnal sa.hencc. At .the

. same tlme coyerage has cxpanded thcrezhas ‘been a

decréase'i in:cigarette: advertlsmg mlmagazmcs aimed
at a white-collar readership; the relative: share of ciga-
rette advertising has increased substantlally in maga-
zines targeted to, blue-collar readers‘and:in those with
predominantly ‘minority : readerships.'!” ‘Whether
there is a connection, other than the temporal one,
between expanded coverage. and the redistribution of
advertising dollars is unknown. It is ‘certainly plau51-
ble, however, that the shift in advertising has been
motivated primarily by the cigarette manufacturers’
decision to target minorities and blue-collar workers
as their best chance of maintaining, if not cxpandmg,
their domestic market.'®

In the absence .of meamngful alternative hypoth-
eses, our, study provides strong statlstlcal cevidence for
the convcntlonal wisdom that cigarette advertising in
U.S. magazines has been associated with restricted
coverage of the hazards of smoking. The implications
for the integrity of journalism are obvious.'®?! Less
obvious have been the implications for public health.
Americans substantially underestimate the dangers of
smoking as compared with other risks to health.”® If
the media bombard the public with frightening stories
about health risks, ranging from toxic dumps to the
use of Alar on apples, and fail to accord smoking its
proper position in the constellation of risks, the public
will confuse the important with the trivial. People who
might not smoke if full and balanced coverage of the
risks of smoking were available will continue to smoke.
Avoidable suffering and premature death are the in-
evitable consequences. -

P ‘
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