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Intrducion
A recent survey showed that 39% of

female cigarette smokers viewed smoking
as a tool for weight control.1 Weight gain
and increased appetite were cited as im-
portant reasons for relapse following at-
tempts to quit smoking. In agreement with
this popular notion, epidemiological stud-
ies have demonstrated clearly that smok-
ersweigh less than nonsmokers2-3 and that
smoking cessation leads to weight gain
among both men3-5 and women.4-6 In two
studies involving male subjects, associa-
tions have been observed between ciga-
rette smoking and centralized body fat dis-
tribution.78 Furthermore, in one of these
latter studies, smoking cessation was as-
sociated with a smaller degree of upper-
body fat deposition than would be antici-
pated from the accompanying weight
gain.7 Less is known, however, about the
effects of smoking initiation and cessation
on body fat distribution in women.

Thus, the aim ofthis paper is twofold:
to describe cross-sectional associations
between smoking and body fat distribu-
tion in a representative sample ofSwedish
women; and to examine changes in fat dis-
tribution that occur as a consequence of
smoking initiation and cessation. If the
findings in women are similar to those in
men, thiswould confirm that gains inbody
weight following smoking cessation do not
follow the androgenic fat distribution pat-
tern associated with increased cardiovas-
cular risk in women9-12 and in men.11-13

pation rates, and examination protocol
have been given elsewhere.6.9,14.15

Anthropometric measurements were
taken at the same time of day and year at
both examinations.A subject'sbody mass
index (BMI) (weightk)heightm2) was used
as an indicator of overall adiposity, while
waist-hip ratio (waist circumference/hip
circumference) reflected the distribution
ofherbody fat, with highvalues indicating
upper-body obesity. Changes in BMI and
waist-hip ratio were calculated as 1974/75
values minus 1968/69values. Smoking his-
tory was ascertained by means of stan-
dardized questions at each examination.
Subjects who had never smoked or who
had not smoked for at least a year were
classified as nonsmokers. Womenwho re-
ported quitting at any time during the pre-
vious 12 months were excluded.

In the cross-sectional portion of this
investigation, analysis of variance was
used to compare BMI and waist-hip ratio
in current smokers with those in non-
smokers, using 1974/75 data. All cross-
sectional findings were replicated using
the 1968/69 measurements not shown.
Similarly, the longitudinal analysis used
data from both examinations to compare
continuing smokers withwomenwho quit
smoking, and nonsmokers with women
who started smoking. After controlling for
age and (when appropriate) BMI, adjusted
least square means were computed and
reported here with their standard errors.

Subjects and Methods
This analysis is based on data from

the Prospective Population Study of
Women in Gothenburg, Sweden. This is a
representative sample of female Gothen-
burg residents born in 1908, 1914, 1918,
1922, and 1930. The analysis presented
here uses data from the first two exami-
nations, which tookplace in 1968/69 and in
1974/75. Details of the sampling, partici-
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Results

Cross-sectional Analysis

The rate of cigarette smoking was
41.0% in 1968/69 and 37.6% in 1974/75.
Smokers had lower BMIs (P = .0001) and
higher waist-hip ratios (P= .003) than
nonsmokers, after controlling for age, in
agreement with previous findings among
this cohort6'9 (see Table 1). To determine
whether smoking was associated with fat
patterning independent of generalized
obesity, further statistical adjustment was
made for BMI. The differences between
waist-hip ratios of smokers and nonsmok-
ers were accentuated after controlling for
BMI (P = .0001), indicating that a smoker
is likely to have a significantly higher pro-
portion of upper- to lower-body fat than a
nonsmoker of similar body mass.

LongiftdinalAnalysis
Between the two examinations, 3.5%

ofnonsmokers started smoking and 12.7%
of smokers quit. The purpose of the sec-
ond analysis was to evaluate specific ef-
fects of smoking initiation and cessation
on BMI and waist-hip ratio. To test for an
initiation effect, comparisons were made
between subjects who did not smoke at
either exam and thosewhobegan smoking
between the two exams. As expected, the
women who started smoking tended to
lose weight while the nonsmokers gained
weight, and the difference between these
groups was significant (P = .005). Con-
versely, a comparison of women who
smoked at both examswith thosewho quit
indicated that, although both groups
gained weight, the quitters gained signifi-
cantly more (P = .0006) (see Table 2).

To evaluate effects of smoking initi-

ation and cessation on fat distribution,
changes in waist-hip ratio were examined,
with and without adjustment for changes
in BMI (see Table 2). The initial analysis
showed no significant effects of smoking
initiation or cessation on waist-hip ratio;
all four groups displayed significant in-
creases in this ratio over time (P = .0001).
However, -after controlling for possible
confounding by BMI changes, signfficant
differences in the waist-hip ratio emerged
in smokers versus quitters (P = .03).
Waist-hip ratio increased by slightly more
in smokers (+0.05) than in quitters
(+0.03), which is contrary to what one
would predict from their respective BMI
gains of +0.5 and +1.4. It is concluded
that women who stop smoking do not
experience the degree of upper-body fat
deposition that generally accompanies
weight gain.

Diwcusion
Intemational comparisons of ciga-

rette smoking trends suggest that women
are quitting less often and/or starting more
often than men worldwide.16.17 At current
rates, it has been projected that the ma-
jority of smokers in the United States
could be women after the year 1995.18
Therefore, the observation that smoking
cessation resulted in less upper-body fat
deposition than would be expected from
the concomitant weight gain may be of
interest to many female smokers. Upper-
body fat distribution in women is related
to increased rates of coronary heart dis-
ease,9-1" stroke,9 diabetes,12 and unfavor-
able lipid profiles,l1012 and it may be a
more potent cardiovascular risk factor
than generalized obesity.9-12 In this con-
text, our results suggest that the weight
gain that often accompanies smoking ces-
sation need not be perceived as an adverse
health effect because weight gained as a
consequence of quitting smoking is not
preferentially deposited in the region as-
sociated with increased cardiovascular
risk. Such information, together with the
similar findings in males,7 could provide
an incentive to a health-conscious public
to modify smoking practices in line with a
more advantageous body fat distnbution,
even if some overall weight gain is in-
volved. CL
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Surveillance of Occupational Lead
Exposure in New Jersey: 1986 to 1989
Allison Tepper, PhD

Intodudion
Public health agencies in several

states have described surveillance pro-
grams for occupational lead exposure us-
ing biological monitoring data.1-3 The
experience in these states provides useful
lessons about program design and opera-
tion for others beginning to implement
lead surveillance activities. Ongoing re-
porting of findings helps promote the use
of surveillance data for targeting and eval-
uating lead poisoning prevention efforts.
This paper examines the results obtained
by the New Jersey Departnent of Health
(NJDOH) occupational lead exposure
surveillance projectbetweenJanuary 1986
and June 1989.

Method
A passive surveillance system for oc-

cupational lead exposure was begun by
theNJDOH in October 1985. In-state clin-
ical laboratories are required to report test

results and identifying information for
adults (aged 16 and above) with blood lead
levels above 1.21 ,umoVL* (New Jersey
Administrative Code 8:44-2.11).

The NJDOH provides educational
materials to physicians and reported indi-
viduals by mail and conducts telephone
interviews to ascertain the source of ex-
posure. When a work-related exposure is

*1 p,mol/L = 20.7 Lg/dL.
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