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Objective: To investigate trends in oral contraceptive
(OC) use and smoking among women of reproductive
age and to determine factors related to smoking among
OC users.

Design, Setting, and Participants: Telephone in-
terviews of women aged 18 through 45 years in 16
states and the District of Columbia who participated in
the Behavioral Risk Factor Surveillance System in
1982 (N=3553) and in 1988 (N=7384).

Resuvlts: Between 1982 and 1988, the prevalence of smok-
ing decreased from 31% to 24% among OC users and from
32% to 28% among non-OC users. In both 1982 and 1988,
more than half of the OC users who smoked were heavy
smokers (smoked 15 or more cigarettes per day). Nearly

one fourth of 35- to 45-year-old women who used OCs
were smokers. After we standardized for age, race, and
education, the decline in the prevalence of smoking among
OC users did not differ substantially from the decline in
smoking among non-OC users.

Conclusions: Despite the possible synergistic effects of
smoking and OC use on the risk of cardiovascular dis-
ease, we found no accelerated decline in the prevalence
of smoking among OC users. As of 1988, nearly one fourth
of all OC users were smokers. These data emphasize the
need to reduce the prevalence of smoking among women
who use OCs before they reach the age at which their
risk for cardiovascular disease increases substantially.
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MOKING HAS been reported to

increase the risk of myocar-

dial infarction,'” stroke,%®

and thromboembolic dis-

ease®among women who use
oral contraceptives {OCs), especially
among women older than 35 years. In fact,
it has been suggested that clinicians con-
sider smoking to be a contraindication to
OC use for women older than 35 years,®
and manufacturers of OCs include pack-
age inserts that urge women who use OCs
not to smoke.

Although the risk of cardiovascular
disease (CVD) among younger women
may be lower than that among women
older than 35 years,! health care provid-
ers should urge younger OC users to
quit smoking before they reach the age
at which the combined use of cigarettes
and OCs clearly puts them at increased
risk for CVD. This is important because
many smokers are successful at quitting
only after multiple attempts,'® and effec-

tive counseling about smoking cessation
should include repeated and consistent
advice to quit.!!

Despite several decades of decline in
the prevalence of smoking, 22.2 million
American women (23.5%) smoked in
1991, with the prevalence of current smok-
ing highest among those aged 25 to 44 years
(28%).12 To determine if recent declines
in the prevalence of smoking have been
greater among women who use OCs than
among non-OC users and to describe fac-
tors associated with smoking among
women who use OCs, we analyzed data on
smoking and OC use from the 1982 and
1988 Behavioral Risk Factor Surveillance
System (BRFSS).

See Subjects and Methods
on next page
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SUBJECTS AND METHODS

The BRFSS was designed to provide state-specific esti-
mates of the prevalence of behavioral factors associated with
health outcomes.! Nineteen states and the District of Co-
lumbia collected behavioral datain both 1982 and in 1988.
These states represented all geographic regions of the United
States. All but three states (Alabama, Montana, and Ohio)
questioned 18- to 45-year-old women about current use of
OCs. We aggregated the data from these 16 states and the
District of Columbia; the aggregated sample included 4659
women in 1982 and 8298 women in 1988.

In both the 1982 and 1988 surveys, an independent
probability sample of households with telephones in the
noninstitutionalized, civilian population was selected us-
ing a multistage cluster-sampling design.!* Although the
questionnaire differed somewhat between the 2 survey years,
the questions about smoking and OC use were identical. A
detailed technical description of the methods used by the
BRFSS has been presented elsewhere."

Only 18- to 45-year-old women with complete demo-
graphic information and complete data on OC use, smok-
ing status, and selected behaviors or conditions associated
with smoking or an increased risk of CVD (including binge
drinking, hypertension, and overweight) were included in
the analyses. Thus, we included 3553 (76%) of the women
from the 1982 sample and 7384 (89%) of the women from
the 1988 sample.

We defined women as current smokersiif they reported
smoking 100 or more cigarettes during their lifetime and if
they stated that they currently smoked. Assuggested in guide-
lines to clinicians prescribing OCs,’ women who reported

smoking 15 or more cigarettes per day were defined as heavy
smokers. We defined binge drinking as having consumed
five or more drinks on at least one occasion during the pre-
vious month. Women who had been told by a physician that
they had high blood pressure were defined as being hyper-
tensive. Overweight was defined asabody mass index (self-
reported weight in kilograms divided by self-reported height
inmeterssquared) of 27.3 kg/m” or greater, a value that rep-
resents the 85th percentile of body mass index for 20- to 29-
year-old women as estimated from the second National Health
and Nutrition Examination Survey.'”

We calculated both crude and age-, race-, and educa-
tion-standardized prevalence of smoking among OC users
and non-OC users for the 1982 and 1988 samples. The ref-
erent group for the standardized estimates were women aged
18 to 44 years from the 1980 census. The referent for race
was based on a comparison of black and white women; thus,
Hispanic women were excluded from calculation of the stan-
dardized estimates.

We used a statistical software package (SESUDAAN')
for analysis of complex sample survey data to compute the
prevalence estimates and 95% confidence intervals (Cls).
We used multivariate logistic regression analysis
(RTILOGITY) to assess the relationship between smoking
and other risk behaviors and health conditions among OC
users. These factors included age (18 to 24 years, 25 to 34
years, and 35 to 45 years), education (less than 12 years of
school, high school graduate, and more than 12 years of
school), race (white, black, and Hispanic), survey year (1982,
1988), binge drinking, history of hypertension, and over-
weight status. Among OC users who smoked, we also ex-
amined the relationship between heavy smoking and these
risk behaviors and health conditions.

—

OC USE AND SMOKING

The prevalence of OC use among 18- to 45-year-old
women was 19% in both the 1982 and 1988 surveys. How-
ever, among all women surveyed, the prevalence of cur-
rent smoking decreased by five percentage points, from
32% in 1982 to 27% in 1988.

The prevalence of OC use by age, race, education,
and current smoking status was similar in 1982 and 1988
(Table 1). However, the prevalence of OC use was higher
among women aged 25 to 34 years in 1988 than in 1982.

The prevalence of current cigarette smoking in 1988
decreased from 1982 levels among all age and racial groups.
The largest declines were among 35- to 45-year-old women
and among black women (Table 1). Although the preva-
lence of smoking decreased among women with 12 or
more years of education, it did not change among women
with less than 12 years of education.

The prevalence of current smoking among OC us-

ers decreased from 31% in 1982 to 24% in 1988 and from
32% in 1982 to 28% in 1988 among non-OC users (Table
1). After standardizing for age, race, and education, the
decline in the prevalence of smoking among OC users
(—8%) did not differ substantially from the decline in
smoking among non-OC users (—5%) (Figure). When
we used logistic regression analysis to adjust for age,
race, education, binge drinking, hypertension, and over-
weight status, OC users in 1988 were about equally as
likely to be current smokers as were OC users in 1982
(adjusted odds ratio [OR], 0.9; 95% CI, 0.6 to 1.2)
(Table 2).

FACTORS ASSOCIATED WITH SMOKING
AMONG OC USERS

Several demographic variables were associated with
smoking among OC users (Table 2). The prevalence of
smoking among OC users was highest among women
aged 18 to 24 years (29%). However, nearly one fourth
of OC users aged 35 to 45 years reported that they
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Table 1. Prevalence of Oral Coniraceptive (OC) Use and
Current Smoking Status Among Women Aged 18 to 45
Years by Demographic Characteristics and Year of Survey
Women Who Women Who
Use OCs, % Smoke, %
‘ 1982 1988 iph 1982 1988 i

Characteristic Survey Survey Survey Survey
Age, y

18-24 36.2 35.4 28.5 235

25-34 17.9 23.2 B 28.7

35-45 39 32 36.0 278
Race

White 19.0 19.1 33.1 299

Black 211 18.1 314 20.2

Hispanic 20.2 209 221 15.9
Education, y

=12 19.9 19.4 246 206

12 20.1 20.3 38.6 32.1

<12 15.2 14.1 41.8 421
OC user

No 324 27.2

Yes 30.5 24.0
Current smoker

No 18.8 20.0

Yes 18.4 17.1

smoked; after we adjusted for covariates, older OC us-
ers were as likely to be smokers as their younger peers.
Black and Hispanic women who used OCs were less
likely to be smokers than were white OC users. Oral
contraceptive users with less than 12 years of educa-
tion were almost four times more likely to be smokers
than OC users with education beyond high school; OC
users with 12 years of education were about two times
more likely to be smokers than their more educated
peers.

The prevalence of smoking among OC users who
binge drank was 44%. After adjusting for other factors,
OC users who binge drank were three times more
likely to smoke cigarettes than OC users who did not.
The prevalence of smoking among OC users who had
been told by a physician that they had high blood
pressure was 35%. After adjusting for other variables,
OC users with hypertension were slightly more likely
to be current smokers than were those without hyper-
tension. We found no substantial relationship between
being overweight and smoking among OC users.

HEAVY SMOKING AMONG
OC USERS WHO SMOKE

The prevalence of heavy smoking among OC users
who smoke did not change substantially between the
1982 and 1988 surveys; in each survey year, more
than half of the OC users who were smokers reported
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Prevalence of smoking adjusted for age, race, and education by oral
contraceptive (OC) use and year of survey. Open bars indicate OC users;
shaded bars, non-0C users; and asterisk, 95% confidence interval.

that they smoked heavily (Table 3). When we used
logistic regression analysis to adjust for age, race, edu-
cation, binge drinking, hypertension, and overweight
status, women who used OCs and smoked in 1988
were less likely to be heavy smokers than were women
who used OCs and smoked in 1982; however, this dif-
ference was not statistically significant (adjusted OR,
0.8; 95% CI, 0.4 to 1.3).

Age, race, and education were associated with
heavy smoking among OC users who smoked {Table
3). The highest prevalence of heavy smoking among
OC users was among smokers in the 35- to 45-year-
old age group. These women were at least twice as
likely to be heavy smokers as younger women. A test
for trend showed that increasing age was associated
with increasing odds of being a heavy smoker among
OC users who smoked (P<<.001).

Black and Hispanic women who used OCs and
smoked were less likely to be heavy smokers than
were white OC users who smoked (Table 3). Women
with less than 12 years of education were almost three
times more likely to be heavy smokers than were their
more educated peers. Finally, binge drinking and hy-
pertension were associated with decreased odds of
heavy smoking, whereas being overweight was associ-
ated with increased odds of heavy smoking among
these women. The precision of these estimates, how-
ever, was low.

— O

Despite the possible synergistic effects of smoking and
OC use on the risk of CVD, the decline in the preva-
lence of smoking was not substantially greater among
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Table 2. Prevalence and Relative Odds of Smoking Among Oral Contraceptive (0C) Users
by Year of Survey, Demographic Characteristics, and Risk Factors
No. of Crude
Respondents 0C Users Who Prevalence Adjusted 95% Confidence

Characteristic (n=2090) Smoke, % Ratio Odds Ratio*® Interval
Year of survey

1982 645 30.5 1.0 1.0 Referent

1988 1445 24.0 0.8 0.9 0.6-1.2
Age, y

18-24 864 286 1.0 1.0 Referent

25-34 1075 249 09 1.1 0.8-1.6

35-45 151 24.3 0.8 1.1 0.6-2.0
Race

White 1648 30.0 1.0 1.0 Referent

Black 253 18.1 0.6 0.6 0.3-0.9

Hispanic 189 14.0 0.5 0.3 0.1-0.7
Education, y

>12 1142 19.9 1.0 1.0 Referent

12 773 33.7 1.7 23 1.6-3.3

<12 175 38.3 1.9 37 2.1-67
Binge drinker

No 1672 21.7 1.0 1.0 Referent

Yes 418 44.0 2.0 3.0 2143
Hypertension

No 1926 26.1 1.0 1.0 Referent

Yes 164 34.9 13 1.4 0.8-26
Overweight

No 1946 271 1.0 1.0 Referent

Yes 141 23.0 0.8 0.9 0.5-1.7

*Each variable was adjusted for the other variables listed.

women who used OCs than among women who did
not; furthermore, among OC users who smoked, we
found no evidence of a decline in heavy smoking. As
of 1988, nearly one fourth of all OC users were smok-
ers and many of the OC users at highest risk, those
aged 35 and older, continued to be heavy smokers. Al-
though younger women may be at lower risk for CVD
than older women,' it is important to reduce the
prevalence of smoking among women who use OCs
before they reach the age at which their risk for CVD
increases substantially.

The absence of an accelerated decrease in smoking
among OC users since 1982 may be due to multiple fac-
tors. First, physicians may not be taking full advantage
of opportunities to assist women who use OCs to quit
smoking. In fact, a survey of Michigan residents in the
early 1980s found that only 46% of female smokers had
been told by a physician to quit smoking and women who
used OCs were no more likely to have been advised to
quit than non-OC users.'® Similarly, data from the Stan-
ford Five-City Project collected between 1979 and 1990
found that only 44% of OC users who smoked had been
counseled to stop smoking.'® Thus, additional efforts are
needed to ensure that every OC user who smokes re-

ceives consistent and effective counseling about smok-
ing cessation.

Health care providers may place less emphasis on
smoking cessation among younger OC users. However,
smokers often quit after multiple attempts'® and the ef-
fectiveness of cessation counseling is maximized by pro-
viding repeated and consistent advice to quit.!! There-
fore, intensive smoking-cessation efforts need to include
younger OC users to maximize their likelihood of quit-
ting before age 35 years.

Another reason for the lack of an accelerated de-
cline in smoking among OC users may involve OC-
prescribing practices and balancing the risks of preg-
nancy against the risk of smoking-related CVD. A

many of the OC users at highest risk,
those aged 35 and older,
continued to be heavy smokers

1986 Contraceptive Technology Update survey®® re-
ported that 95% of clinicians would prescribe OCs to a
healthy 20-year-old woman who smoked one pack of
cigarettes per day. The rationale for recommending
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Table 3. Prevalence and Relative Odds of Heavy Smoking Among Oral Contraceptive (OC) Users
Who Smoke by Year of Survey, Demographic Characteristics, and Risk Factors
=
No. of Heavy Smokers, % Crude
Reespondents of OC Users Prevalence Adjusted 95% Confidence

Characteristic (n=593) Who Smoke Ratio Odds Ratio* Interval
Year of survey

1982 204 56.9 1.0 1.0 Referent

1988 389 53.1 09 0.8 04-1.3
Age, y

18-24 256 459 1.0 1.0 Referent

25-34 297 63.9 1.4 23 1.3-4.0

35-45 40 85.3 19 12.5 3.0-51.8
Race

White 509 59.1 1.0 1.0 Referent

Black 59 43.5 0.7 0.3 0.1-0.6

Hispanic 25 10.7 0.2 0.1 0.0-0.2
Education, y

>12 244 47.3 1.0 1.0 Referent

12 273 58.3 1.2 1.7 0.9-3.1

<12 76 65.8 1.4 2.8 1.1-6.7
Binge drinker

No 406 60.6 1.0 1.0 Referent

Yes 187 458 0.8 0.6 0.3-1.1
Hypertension

No 538 55.8 1.0 1.0 Referent

Yes 55 481 09 0.7 0.3-1.8
Overweight

No 556 54.4 1.0 1.0 Referent

Yes 37 65.2 1.2 20 0.8-4.7

*Fach variable was adjusted for the other variables listed.

OC use to women who smoke is that the risk of death
from pregnancy is greater than the risk of death from
combined smoking and OC use in younger women.’
Thus, the practice has been to prescribe OCs to smok-
ers with the caveat that they are strongly encouraged
to stop smoking or to cut back. However, the lack of
an accelerated decline in smoking and continued
heavy smoking among OC users suggest that current
practices regarding the treatment of younger OC users
who smoke have not been effective.

Because of the age-related increase in risk for
CVD, we are especially concerned about the age-
related increase in the prevalence of heavy smoking
among OC users who smoke. We are also concerned
about the high prevalence of smoking among less edu-
cated OC users as well as their greater likelihood of
being heavy smokers. Among less educated women,
the prevalence of OC use may be increasing?* while
the prevalence of smoking is declining less rapidly.”
These two trends are likely to contribute to an in-
creased risk of CVD among less educated women. Fi-
nally, more than one third of OC users with hyperten-
sion were current smokers, which may place these
women at especially high risk for CVD.

Because alcohol use and smoking are strongly re-

lated,”® we were not surprised to find that binge drink-
ing was also associated with smoking among OC us-
ers. We were unable to make comparisons between
OC use and smoking while adjusting for the amount
of alcohol consumed owing to differences in questions

age-related increase in the prevalence
of heavy smoking among OC users

about alcohol consumption in the 1982 and 1988 sur-
veys. However, binge drinking may be an indicator of
risk-taking behavior among young women.

We considered several potential sources of bias in
our prevalence estimates. While OC use is typically re-
ported accurately,? cigarette smoking is often underre-
ported.? Because the BRFSS excludes households with-
out telephones, young women of lower socioeconomic
status are underrepresented and these women have a
higher prevalence of smoking. Thus, the prevalence of
smoking among OC users is probably higher than our
estimates indicate.

The lack of progress in smoking cessation and re-
ducing the number of cigarettes smoked among OC us-
ers is discouraging. As of 1988, many of the OC users at
highest risk for CVD, ie, those aged 35 years and older,
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continue to be heavy smokers. In addition, among younger
OC users, it is important to reduce the prevalence of smok-
ing before they reach the age at which their risk for CVD
increases substantially.

Accepted for publication March 10, 1994.

The authors acknowledge the support of the state BRFSS
coordinators and the Behavioral Risk Factor Surveillance
Branch, Office of Surveillance and Analysis, Centers for
Disease Control and Prevention, Atlanta Ga. They also
thank Herbert B. Peterson, MD, for his contribution to the
manuscript.

Reprint requests to Centers for Disease Control and
Prevention, 4770 Bufford Hwy NE, Mailstop K-47, At-
lanta, GA 30341-3724 (Dr Barrett).

- IR

1. Royal College of General Practioners. Oral Contraceptives and Health: Report of
the Royal College of General Practioners. London, England: Pitman Medical; 1974.

2. Royal College of General Practitioners. Incidence of arterial disease among oral
contracetpive users. J R Coll Gen Pract. 1983;33:75-82.

3. Croft P, Hannaford PC. Risk factors for acute myacardial infarction in women:
evidence from the Royal College of General Practitioners’ oral contraception
study. BMJ. 1989;298:165-168.

4. Shapiro S, Slone D, Rosenberg L, Kaufman D, Stolley P, Miettinen 0S. Oral-
contraceptive use in relation to myocardial infarction. Lancet. 1979;1:743-747.

5. Goldbaum GM, Kendrick JS, Hogelin GC, Gentry EM. The refative impact of
smoking and oral contraceptive use on women in the United States. JAMA.
1987;258:1339-1342.

6. Petitti DB, Wingerd J, Pellegrin ¥, Ramcharan S. Risk of vascular disease in
women: smoking, oral contraceptives, noncontraceptive estrogens, and other
factors. JAMA. 1979;242:1150-1154.

7. Petitti 0B, Wingerd J. Use of oral contraceptives, cigarette smoking, and risk
of subarachnoid haemorrhage. Lancet. 1978;2:234-236.

8. Vessey MP, Lawless M, Yeates D. Oral contraceptives and stroke: findings in
a large prospective study. BMJ. 1984,289:530-531.

9. Hatcher RA, Stewart F, Trussell J, et al. Contraceptive Technology 1990-1992:

15th Revised Edition. New York, NY: irvington Publishers; 1990.
. Centers for Disease Control. The Health Consequences of Smoking: Nicotine

11

12.

13.

14,

15.

16.

21.

prg

22.

23.

24.

25.

Addiction: A Report of the Surgeon General. Rockville, Md: US Dept of Health
and Human Services, Public Health Service; 1988. US Dept of Health and Hu-
man Services publication CDC 88-8406:459-560.

National Heart, Lung, and Blood Institute, Smoking Education Program. Clini-
cal Opportunities for Smoking Intervention: A Guide for the Busy Physician.
Rockville, Md: US Dept of Health and Human Services, Public Health Service;
1986. US Dept of Health and Human Services publication NIH 86-2178.
Centers for Disease Control and Prevention. Cigarette smoking among adults:
United States 1991. MMWR Morb Mortal Wkly Rep. 1993;42:230-233.
Remington, PL, Smith MY, Williamson DF, Anda RF, Gentry EM, Hogelin GC.
Design, characteristics, and usefulness of state-based behavioral risk factor
surveiflance: 1981-1987. Public Health Rep. 1988;103:366-375.

Waksberg JS. Methods for random digit dialing. J Am Stat Assoc. 1978;73:
40-46.

National Center for Health Statistics, Najjar MF, Rowland M. Anthropometric
reference data and prevalence of overweight, United States, 1976-1980. Vita/
Health Stat 11. 1987;No. 238.

Shah BV. SESUDAAN: Standard Errors Program for Computing of Standard-
ized Rates From Sample Survey Data. Research Triangle Park, NC: Research
Triangle Institute; 1981.

. Shah BV, Folsom RE, Harrell FE, Dillard CN. RTILOGIT: Procedure for Logistic

Regression on Survey Dafa. Research Triangle Park, NC: Research Triangle
Institute; 1984.

. Anda RF, Remington PL, Sienko DF, Davis RM. Are physicians advising smok-

ers ta quit? the patient’s perspective. JAMA. 1987;257:1916-1919.

. Frank E, Winkleby MA, Altman DG, Rockhill B, Fortmann SP. Predictors of

physicians’ smoking cessation advice. JAMA. 1991;266:3139-3144.

. Ortho-Novum 7/7/7 preferred for new patients by 47% of respondents. Con-

traceptive Technol Update. 1986;7:101-114.

Russeil-Briefel R, Ezzati TM, Fulwood R, Perlman JA, Murphy RS. Cardiovas-
cular risk status and oral contraceptive use: United States, 1976-1980. Prev
Med. 1986;15:352-362.

Centers for Disease Control. Reducing the Health Consequences of Smoking:
25 Years of Progress: A Report of the Surgeon General. Rockville, Md: US Dept
of Health and Human Services, Public Health Service; 1989. US Dept of Health
and Human Services publication CDC 89-8411:259-378.

National Center for Health Statistics, Schoenborn CA, Benson V. Relationships
Between Smoking and Other Unhealthy Habits: United States, 1985. Hyattville,
Md: US Dept of Health and Human Services, Public Health Service; 1988. US
Dept of Health and Human Services publication PHS 88-1250.

Rosenberg MJ, Layde PM, Ory HW, Strauss LT, Rooks JB, Rubin GL. Agree-
ment between women'’s histories of oral contraceptive use and physician re-
cords. Int J Epidemiol. 1983;12:84-87.

Jackson R, Beaglehole R. Secular trends in underreporting of cigarette con-
sumption. Am J Epidemiol. 1985;122:341-344.

ARCH FAM MED/VOL 3, MAY 1994

443



