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Dear Doctor:

L.A. Care Health Plan is pleased to provide you with this copy of the Tobacco Cessation Quality

Improvement Toolkit. Tobacco use represents an important public health challenge that is

preventable. Tobacco use remains the single largest preventable cause of death and disease in the

United States. In Los Angeles County, tobacco use claims 8,500 lives annually, tobacco-related

diseases cost $4.3 billion dollars each year, and the current smoking prevalence is 14%. Smoking

during pregnancy is associated with premature birth, low infant birth weight, miscarriage and

complications of pregnancy. Additionally, smokers expose others to secondhand smoke which

causes other health problems, including a 20-30% increased risk for lung cancer for non-smokers

exposed to secondhand smoke at home.

L.A. Care Health Plan is taking an active role in addressing this personal and public health
challenge. This toolkit is an example of our efforts to assist you with the evaluation and
management of this condition. More effective education, monitoring and treatment of tobacco use
can improve patients’ quality of life, and reduce avoidable ER visits and hospitalizations.

Evidence based guidelines now recommend initial and annual monitoring of each member for

tobacco use. This toolkit offers clinical guidelines and patient education materials to assist you in

the care of your members.

We hope you find the enclosed guidelines and patient education materials useful. We urge you to
utilize the information and resources we have provided and to join us in the tobacco cessation effort.

Thank you for joining us in this effort. Please contact Jasmine A. Mines, MPH, CHES at (213) 694-
1250 ext. 4937 or email jmines@lacare.org or Callum James, RN at (213) 694-1250 ext. 6383 or
email cjames@lacare.org if you have questions, would like to provide feedback, or would like
further information.

Sincerely,

Trudi S. Carter, MD
Chief Medical Officer

http://www.cdc.gov/tobacco/campaign/tips/resources/data/cigarette-smoking-in-united-states.html
http://publichealth.lacounty.gov/ha/reports/habriefs/2007/Cigarette_Smoking_Cities_finalS.pdf
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OVERVIEW
As per MMCD Policy Letter 14-006, effective November 1, 2014, Primary Care Physicians (PCPs) are
required to adhere to the following minimum requirements for tobacco cessation services for Medi-Cal
members. The full policy letter can be found at: http://tinyurl.com/pxpe2j5

At minimum, PCPs must:
 Conduct an initial and annual assessment of tobacco use for each member (in addition, pregnant

women are to be asked about their exposure to tobacco)
 Document tobacco use in the patient’s medical record
 Ask tobacco users about tobacco status at every visit

 Complete an Individual Comprehensive Health Assessment, including the Staying Healthy
Assessment (SHA), for all new patients within 120 days of enrollment

Tobacco Cessation Service Requirements
Tobacco cessation medications and services are covered for at least two separate quit attempts per year.

Tobacco Cessation Medications:

PA= Prior Authorization ST= Step Therapy

Individual, Group and Telephonic Counseling
 Individual, group, and telephonic counseling must be offered.

 Refer to L.A. Care Health Education at http://tinyurl.com/qce58cd
 CA Smoker’s Helpline, 1-800-NO-BUTTS
 Healthycity.org

o Pregnant women must be offered at least one face-to-face counseling session per quit
attempt.

o School aged children and adolescents must be provided interventions to prevent tobacco
use.

 5 A’s of Tobacco Cessation Counseling
o Providers are encouraged to use the 5 A’s when counseling patients: Ask, Advise, Assess,

Assist, and Arrange.

Physician Training and Monitoring
For more information and additional training, including L.A. Care’s Tobacco Cessation Provider Toolkit,
please visit www.lacare.org. L.A. Care will monitor provider adherence to the new tobacco cessation
requirements. Details to follow. Please call the Provider Service Line at 1-866-522-2736 with questions.
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POLICY LETTER 14-006 

TO:  ALL MEDI-CAL MANAGED CARE HEALTH PLANS 

SUBJECT: COMPREHENSIVE TOBACCO CESSATION SERVICES FOR MEDI-CAL 
MEMBERS; PREVENTING TOBACCO USE IN CHILDREN AND 
ADOLESCENTS 

PURPOSE: 
The purpose of this Policy Letter (PL) is to provide Medi-Cal managed care health plans 
(MCPs) with minimum requirements for comprehensive tobacco cessation services. 

BACKGROUND: 
Tobacco use is the leading preventable cause of death in the United States and  
Medi-Cal members have a higher prevalence of tobacco use than the general California 
population.1 

Tobacco cessation services have been demonstrated to be both clinically effective and 
cost effective.2  Research shows a return on investment of 3:1 for dollars spent on 
smoking cessation services in Medicaid populations.3 
The Department of Health Care Services’ (DHCS) Medi-Cal managed care contracts 
require MCPs to provide all preventive services identified as United States Preventive 
Services Task Force (USPSTF) grade “A” and “B” recommendations.  The USPSTF 
recommends (grade A) that health care providers ask all individuals ages 18 and older 
about tobacco use and that providers offer cessation interventions to those who use 
tobacco products. 

1 UCLA Center for Health Policy Research, “California Health Interview Survey, 2011 to 2012,” 
http://healthpolicy.ucla.edu/chis/design/Pages/questionnairesEnglish.aspx.  
2 2008 US Public Health Service Clinical Practice Guideline, “Treating Tobacco Use and Dependence,” 
http://www.ahrq.gov/professionals/clinicians-providers/guidelines-recommendations/tobacco/index.html.  
3 Patrick, R. West K, Ku L, “The Return on Investment of a Medicaid Tobacco Cessation Program in 
Massachusetts,” PLOS One, January 6, 2012, 
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0029665. 

Medi-Cal Managed Care Division 
1501 Capitol Avenue, P.O. Box 997413, MS 4400 

Sacramento, CA  95899-7413 
Telephone (916) 449-5000     Fax (916) 449-5005 

Internet Address:  www.dhcs.ca.gov  
 

 

                                                 

http://healthpolicy.ucla.edu/chis/design/Pages/questionnairesEnglish.aspx
http://www.ahrq.gov/professionals/clinicians-providers/guidelines-recommendations/tobacco/index.html
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0029665
http://www.dhcs.ca.gov/
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Augmented pregnancy tailored counseling should be offered to pregnant women who 
smoke.4  Successful implementation strategies for primary care practice include 
instituting a tobacco user identification system, promoting clinician intervention, and 
dedicating staff to provide treatment. The USPSTF also recommends (grade B)  that 
primary care clinicians provide interventions, including education or brief counseling, to 
prevent initiation of tobacco use in school-aged children and adolescents.5 
 

 

 

 

 

 

Additional federal guidance is contained in “Clinical Practice Guideline, Treating 
Tobacco Use and Dependence: 2008 Update” 6 which was sponsored by the U.S. 
Department of Health and Human Services, Public Health Service (USPHS). A 
summary is included in Attachment A.  

REQUIREMENTS: 

Tobacco Cessation Services 
Effective November 1, 2014, MCPs shall implement and cover payment of the following 
tobacco cessation services:  

1. Initial and annual assessment of tobacco use for each adolescent and adult 
member. 

MCPs must ensure that providers identify (initially and annually) all members (of any 
age) who use tobacco products and note this use in the member’s medical record. 
MCPs must ensure that providers document the following:  

 A completed Individual Comprehensive Health Assessment, which includes 
the Individual Health Education Behavioral Assessment (IHEBA), for all new 
members within 120 days of enrollment per PL 08-003.7  The Staying Healthy 
Assessment (SHA) is DHCS’s IHEBA per PL 13-001 (Revised).  Each age-
appropriate SHA questionnaire asks about smoking status and/or exposure to 
tobacco smoke;8  

4 United States Preventive Services Task Force, “Counseling and Interventions to Prevent Tobacco Use and 
Tobacco-Caused Disease in Adults and Pregnant Women,” 
http://www.uspreventiveservicestaskforce.org/uspstf09/tobacco/tobaccors2.htm. 
5 United States Preventive Services Task Force, “Primary Care Interventions to Prevent Tobacco Use in Children 
and Adolescents,” http://www.uspreventiveservicestaskforce.org/uspstf/uspstbac.htm. 
6 Fiore MC, Jaén CR, Baker TB, et al. “Treating Tobacco Use and Dependence: 2008 Update. Clinical Practice 
Guideline.” Rockville, MD. U.S. Department of Health and Human Services. Public Health Service. May 2008. 
7 Previous MMCD PLs are available at: http://www.dhcs.ca.gov/formsandpubs/Pages/PolicyLetters.aspx.  
8 California Department of Health Care Services, “Staying Healthy Assessment,” 
http://www.dhcs.ca.gov/formsandpubs/forms/pages/stayinghealthy.aspx#.  
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 Tobacco use status for every member at least once per year.  Since the 
IHEBA must be reviewed or re-administered on an annual basis, smoking 
status can be re-assessed through the use of the SHA; and 

 That they have asked tobacco users about tobacco use at every visit.  
 

 

 

2. FDA-approved tobacco cessation medications (non-pregnant adults of any age). 
 MCPs must cover all seven FDA-approved tobacco cessation medications: 

bupropion SR, Varenicline, nicotine gum, nicotine inhaler, nicotine lozenge, 
nicotine nasal spray, and the nicotine patch for adults who smoke or use 
other tobacco products.  At least one must be available without prior 
authorization; 

 MCPs must provide a 90-day treatment regimen of medications without other 
requirements, restrictions, or barriers; 

 MCPs must cover any additional medications once approved by the FDA to 
treat tobacco use; 

 While counseling is encouraged, MCPs may not require members to attend 
classes or counseling sessions prior to receiving a prescription for an FDA-
approved tobacco cessation medication.  Studies have shown that quit 
attempts are more likely to be successful when policies remove barriers to 
tobacco cessation treatment, including prior authorizations or limitations on 
treatments;9 and  

 MCPs must cover a minimum of two separate quit attempts per year, with no 
mandatory break required between quit attempts. 

3. Individual, group, and telephone counseling for members of any age who use 
tobacco products. 

 MCPs must ensure that individual, group, and telephone counseling is offered 
to members who wish to quit smoking, whether or not those members opt to 
use tobacco cessation medications; 

 MCPs must ensure that four counseling sessions of at least 10 minutes in 
duration are covered for at least two separate quit attempts per year without 

9 Centers for Disease Control and Prevention.  State Medicaid Coverage for Tobacco Cessation Treatments and 
Barriers to Coverage — United States, 2008–2014, MMWR, March 28, Volume 63, Number 12. 
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prior authorization.  MCPs must offer individual, group, and telephone 
counseling without cost to the members; and 

 MCPs must ensure that providers refer members to the California Smokers’ 
Helpline (1-800-NO-BUTTS), a free statewide quit smoking service operated 
by the University of California San Diego (see below) or other comparable 
quit line services.  MCPs should encourage providers to use the “5 A's" model 
or other validated behavior change model when counseling patients.10 
 

 

  

 

4. Services for pregnant tobacco users. 
 
At a minimum, MCPs must ensure that providers: 

 Ask all pregnant women if they use tobacco or are exposed to tobacco 
smoke; and 

 Offer all pregnant smokers at least one face-to-face counseling session per 
quit attempt.  Face-to-face tobacco-cessation counseling services may be 
provided by or under supervision of a physician, legally authorized to furnish 
such services under state law.  MCPs must also ensure that pregnant 
women are referred to a tobacco cessation quit line.  These counseling 
services must be covered for 60 days after delivery plus any additional days 
up to the end of the month.   

Since smoking cessation medication is not recommended during pregnancy, 
MCPs should alert clinicians to refer to the tobacco cessation guidelines by the 
American College of Obstetrics and Gynecology before considering offering 
tobacco cessation medication during pregnancy.  MCPs are encouraged to post 
these guidelines on their websites. 

5. Prevention of tobacco use in children and adolescents. 

MCPs must ensure primary care clinicians provide interventions, including education 
or brief counseling, to prevent initiation of tobacco use in school-aged children and 

10 Improving Chronic Illness Care, “5 A’s Behavior Change Model, Adapted for Self-Management Support 
Improvement,” http://www.improvingchroniccare.org/downloads/3.5_5_as_behaviior_change_model.pdf; and 
Agency for Healthcare Research and Quality, “Five Major Steps to Intervention (The “5A’s),” 
http://www.ahrq.gov/professionals/clinicians-providers/guidelines-recommendations/tobacco/5steps.html. 
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adolescents.  Anticipatory guidance as outlined in the American Academy of 
Pediatrics Bright Futures is recommended.11 
 
 

 

 

 

 

6. Provider training. 

MCPs shall use the USPHS “Clinical Practice Guideline, Treating Tobacco Use and 
Dependence: 2008 Update,” which is one of the supporting documents to the 
USPSTF recommendations.  MCPs are also encouraged to use any updates to 
inform and educate clinicians regarding effective strategies and approaches for 
providing tobacco cessation treatment for all populations, including specific 
recommendations for pregnant women.  MCPs should encourage providers to 
implement these comprehensive tobacco use treatment recommendations. 

MCPs should include tobacco cessation training with other provider trainings as 
required in DHCS contracts.  These trainings must include: 
 New requirements for comprehensive tobacco cessation member services 

included in this PL; 

 Overview of the “Clinical Practice Guideline, Treating Tobacco Use and 
Dependence: 2008;” 

 How to use and adopt the “5 A’s” or other validated model for treating tobacco 
use and dependence in the provider’s clinic practice; and 

 Special requirements for providing services for pregnant tobacco users.  
MCPs should also inform providers about available online courses in tobacco 
cessation.  Resources are listed in Attachment B. 

Monitoring and Evaluation  
MCPs must institute a tobacco user identification system in primary care practices, per 
USPSTF recommendations.  In addition, MCPs should develop a system to monitor 
provider performance in implementing tobacco cessation interventions.  Results should 
guide MCP and provider efforts to strengthen tobacco use screening and cessation 
interventions, and to determine if the prevalence of smoking decreases over time.  At a 
minimum, measures for adults should include results from tobacco questions in the 
CAHPS survey. 

11 American Academy of Pediatrics Bright Futures, “Performing Preventive Services: A Bright Futures Handbook.” 
https://brightfutures.aap.org/pdfs/Preventive%20Services%20PDFs/Anticipatory%20Guidance.PDF.  
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California Smokers’ Helpline 
The Public Health Service Guideline recommends the use of tobacco quit lines in 
addition to services offered by clinicians and health systems.  The California Smokers’ 
Helpline (1-800-NO-BUTTS) is a free statewide quit smoking service operated by the 
University of California San Diego's Moore's Cancer Center.12  The Helpline offers self-
help materials, referral to local programs, and one-on-one telephone counseling to quit 
smoking.  Helpline services have been proven in clinical trials to double a smoker’s 
chances of successfully quitting.  Services are available in six languages (English, 
Spanish, Cantonese, Mandarin, Korean, and Vietnamese), and specialized services are 
available for teens, pregnant women, and tobacco chewers.  The Helpline also provides 
information for friends and family members of tobacco users. 
 

 
 

 

 

 

 
 

For more information about the Helpline, contact the Communications and Partner 
Relations Department at: 

 
California Smokers’ Helpline 

9500 Gilman Drive, Mail Code #0905 
La Jolla, CA 92093-0905 

(858) 300-1010 
cshoutreach@ucsd.edu 

For questions about this PL, contact your Medi-Cal Managed Care Division Contract 
Manager.   

Sincerely, 

Original Signed by Margaret Tatar 

Margaret Tatar 
Acting Deputy Director 
Health Care Delivery Systems 

Attachments 

12 Additional information is available at: UC San Diego’s Moore’s Cancer Center, http://cancer.ucsd.edu/.  
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Attachment A: Summary of “2008 US Public Health Services Guidelines: Treating 

Tobacco Use and Dependence” and Additional Background 
 

 

 

 

 

 

 

For the general population (nonpregnant adults):   

1. Because tobacco dependence is a chronic condition that often requires repeated 
intervention, multiple attempts to quit may be required.  At least two quit attempts 
per year should be covered; 

2. While counseling and medication are both effective in treating tobacco use when 
used alone, they are more effective when used together; and 

3. While individual, group, and telephone counseling are effective in treating 
tobacco use, effectiveness increases with treatment intensity. 

Note that federal guidance for implementation of the Patient Protection and 
Affordable Care Act (ACA) recommends the following coverage for each 
cessation attempt:  

i. Four tobacco cessation counseling sessions of at least 10 minutes each 
(including telephone counseling, group counseling, and individual 
counseling) without prior authorization; and 
 

ii. All Food and Drug Administration (FDA)-approved tobacco cessation 
medications (including both prescription and over-the-counter 
medications) for a 90-day treatment regimen when prescribed by a health 
care provider without prior authorization.   

For pregnant women: 

1. Because of the serious risk of smoking to the pregnant smoker and fetus, 
whenever possible, pregnant smokers should be offered tailored one-on-one 
counseling that exceeds minimal advice to quit; and 

2. Pharmacotherapy is not recommended for pregnant women because there is 
insufficient evidence on the safety and effectiveness of pharmacotherapy in 
pregnant women. 

Note that the ACA (Section 4107) authorizes coverage of counseling and 
pharmacotherapy for tobacco cessation for pregnant women.  American 
Academy of Obstetricians and Gynecologists recommends clinical interventions 
and strategies for pregnant women who smoke. (American Congress of 
Obstetricians and Gynecologists, “Smoking Cessation During Pregnancy: 
Committee Opinion,” available at:  

 



 
 
 

http://www.acog.org/Resources_And_Publications/Committee_Opinions/Committ
ee_on_Health_Care_for_Underserved_Women/Smoking_Cessation_During_Pre
gnancy) 
 

 

 

 

  

For children and adolescents: 

1. Counseling is recommended for adolescents who smoke, because it has been 
shown to be effective in treating adolescent smokers; and 

2. Counseling in a pediatric setting of parents who smoke has also shown to be 
effective and is recommended.  Secondhand smoke can be harmful to children. 

Note that coverage of medically necessary tobacco cessation services, including 
both counseling and pharmacotherapy, is mandatory for children up to age 21 
under Medicaid’s Early and Periodic Screening, Diagnostic and Treatment 
benefit.  This benefit includes the provision of anticipatory guidance and risk-
reduction counseling regarding tobacco use.   

 

http://www.acog.org/Resources_And_Publications/Committee_Opinions/Committee_on_Health_Care_for_Underserved_Women/Smoking_Cessation_During_Pregnancy
http://www.acog.org/Resources_And_Publications/Committee_Opinions/Committee_on_Health_Care_for_Underserved_Women/Smoking_Cessation_During_Pregnancy
http://www.acog.org/Resources_And_Publications/Committee_Opinions/Committee_on_Health_Care_for_Underserved_Women/Smoking_Cessation_During_Pregnancy


 
 
 

Attachment B: Provider Trainings and Resources 

Overview of the “Clinical Practice Guideline, Treating Tobacco Use and Dependence: 
2008 Update” (SDL # 11-007): http://bphc.hrsa.gov/buckets/treatingtobacco.pdf. 

Continuing Medical Education (CME)-accredited training on tobacco cessation and 
behavioral health: https://cmecalifornia.com/Activity/1023974/Detail.aspx. 
 
Other cessation trainings:  http://www.centerforcessation.org/training.html. 
 
University of California San Francisco’s (UCSF) Smoking Cessation Leader Center’s 
tools and resources:  http://smokingcessationleadership.ucsf.edu/Resources.htm 
 
UCSF’s Smoking Cessation Leadership Center Webinars for CME/Continuing 
Education Unit credit: http://smokingcessationleadership.ucsf.edu/Webinarscme.htm. 
 
California Smokers’ Helpline/Center for Tobacco Cessation: 
http://centerforcessation.org/training.html. 
 
Medical Incentive to Quit Smoking Project: http://www.nobutts.org/miqs/.   

 

http://bphc.hrsa.gov/buckets/treatingtobacco.pdf
https://cmecalifornia.com/Activity/1023974/Detail.aspx
http://www.centerforcessation.org/training.html
http://smokingcessationleadership.ucsf.edu/Resources.htm
http://smokingcessationleadership.ucsf.edu/Webinarscme.htm
http://centerforcessation.org/training.html
http://www.nobutts.org/miqs/


Five Major Steps to
Intervention (The “5A’s”)
Successful intervention begins with identifying users and appropriate
interventions based upon the patient’s willingness to quit. The five major steps

to intervention are the “5 A’s”: Ask,
Advise, Assess, Assist, and Arrange.

ASK
Identify and document tobacco use
status for every patient at every visit.
(You may wish to develop your own
vital signs sticker, based on the
sample below).

ADVISE
In a clear, strong, and personalized
manner, urge every tobacco user to
quit.

ASSESS
Is the tobacco user willing to make a
quit attempt at this time?

ASSIST
For the patient willing to make a
quit attempt, use counseling and
pharmacotherapy to help him or
her quit.  (See Counseling Patients
To Quit and pharmacotherapy
information in this packet).

ARRANGE
Schedule followup contact, in
person or by telephone, preferably
within the first week after the 
quit date.

Tobacco is the single greatest
preventable cause of disease
and premature death in
America today.

“Starting today, every doctor,
nurse, health plan, purchaser,
and medical school in America
should make treating tobacco
dependence a top priority.” 

David Satcher, MD, Ph.D. 
Former U.S. Surgeon General
Director, National Center for Primary
Care, Morehouse School of Medicine

VITAL SIGNS

Blood Pressure: __________________________________________

Pulse: ________________ Weight: ________________

Temperature: ____________________________________________

Respiratory Rate: ________________________________________

Tobacco Use:            Current          Former         Never

(circle one)

*Alternatives to expanding the vital signs are to place tobacco-use sta-

tus stickers on all patient charts or to indicate tobacco use status

using electronic medical records or computer reminder systems.

Treating Tobacco Use and Dependence • PHS Clinical Practice Guideline
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Treating Tobacco Use and
Dependence*
An Evidence-Based Clinical Practice Guideline for
Tobacco Cessation

Jane E. Anderson, MD, MS; Douglas E. Jorenby, PhD;
Walter J. Scott, MD, FCCP; and Michael C. Fiore, MD, MPH

The prevention of tobacco-related morbidity and mortality through smoking cessation interven-
tion is among the most vital missions of the chest clinician. This article summarizes the major
findings and clinical recommendations of the US Department of Health and Human Services/
Public Health Service Guideline, Treating Tobacco Use and Dependence, which is a comprehen-
sive, evidence-based blueprint for smoking cessation. By becoming fluent in the clinical
interventions and by implementing the simple institutional changes described in this article and
in the guideline, chest clinicians can more effectively intervene with their patients who smoke.

(CHEST 2002; 121:932–941)

Key words: clinical guidelines; evidence-based medicine; pharmacotherapy; smoking cessation; tobacco dependence

Abbreviations: ACCP � American College of Chest Physicians; NRT � nicotine replacement therapy

T he American College of Chest Physicians
(ACCP) has been actively involved since 1960 in

reducing the health burden caused by tobacco use.
The ACCP, in conjunction with five other interna-
tional organizations, released a report in 1995 enti-
tled “Smoking and Health: Physician Responsibility.”
In this position statement, the ACCP recognized that
“tobacco use is the single most important prevent-
able risk to human health in developed countries and
an important cause of premature death worldwide.”1

A principal goal of the ACCP is to reduce the
prevalence of tobacco use through smoking cessa-
tion. Chest clinicians are well-positioned to inter-
vene with their patients who smoke. Frequently, the
comorbidity of smoking manifests itself in the form
of angina, coronary artery disease, lung cancer,
bronchitis, COPD, myocardial infarction, and
asthma. Each year, � 70% of all smokers make at
least one visit to a physician.2 Approximately 35% of
smokers report having made a serious attempt to quit
smoking over the last year,3 and 80% report an
attempt to quit sometime in their past.4 A popula-
tion-based survey5 found that � 15% of smokers
who saw a physician in the past year were offered
assistance in quitting smoking, and only 3% had a
follow-up appointment to address tobacco use.

In countries that report deaths that are attribut-
able to smoking, cigarettes were responsible for an
estimated 21 million deaths from 1990 to 1999, with
more than half of those deaths occurring in people
35 to 69 years of age.1 The 1990 report of the
Surgeon General differentiates smoking-related
deaths in the United States by disease category.
Cigarette smoking accounts annually for an esti-
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Anderson, Jorenby, and Fiore), University of Wisconsin Medical
School, Madison, WI; and the School of Medicine (Dr. Scott),
Creighton University, Omaha, NE.
Dr. Jorenby has given lectures or has conducted research spon-
sored by Ciba-Geigy, SmithKline Beecham, Lederle Laborato-
ries, McNeil Consumer Products, Elan Pharmaceutical, Glaxo
Wellcome, and Knoll Pharmaceutical. Dr. Scott has given lec-
tures sponsored by Bristol-Myers Squibb. Dr. Fiore has served as
a consultant for, given lectures sponsored by, or has conducted
research sponsored by Ciba-Geigy, SmithKline Beecham, Led-
erle Laboratories, McNeil Consumer Products, Elan Pharmaceu-
tical, Pharmacia, and Glaxo Wellcome.
Manuscript received May 30, 2001; revision accepted July 20,
2001.
Correspondence to: Michael C. Fiore, MD, MPH, University of
Wisconsin Medical School, 1930 Monroe St, Suite 200, Madison,
WI 53711-2027; e-mail: mcf@ctri.medicine.wisc.edu

special report

932 Special Reports

Downloaded From: http://journal.publications.chestnet.org/ on 11/13/2014



mated 115,000 deaths from heart disease, 106,000
deaths from lung cancer, 32,000 deaths from other
cancers, 57,000 deaths from COPD, and 27,500
deaths from strokes.6 In addition to this extraordi-
nary clinical toll, the annual direct burden of smok-
ing is estimated to exceed $50 billion, which is about
one tenth of all health-care costs in the United States
each year.7 Currently, 26.4% of adult men and 22.0%
of adult women in the United States smoke, repre-
senting 47.2 million lives.8

In 1996, the Agency for Health Care Policy and
Research released Smoking Cessation: A Clinical
Practice Guideline.9 This was the first comprehen-
sive, evidence-based guideline for the clinical treat-
ment of tobacco addiction, and it represented a
review of � 3,000 articles on tobacco addiction that
had been published from 1975 to 1994. The guide-
line was designed to provide clinicians and others
with specific information regarding effective cessa-

tion treatments. The ACCP participated in the dis-
semination and implementation of the original
guideline recommendations.

Since the publication of the original guideline,
there has been a wealth of new research in the field
of tobacco dependence. An additional 3,000 articles
on tobacco were published between 1995 and 1999.
As a result, an updated version of the guideline
(Treating Tobacco Use and Dependence: An Evi-
dence-Based Clinical Practice Guideline for Tobacco
Cessation10) was released in 2000. The new guideline
is based on a screening and review of a total 6,000
articles, with a smaller number of articles meeting
select criteria for data analysis (primarily meta-
analysis as discussed in the original guideline9) and
panel opinion. A draft of the guideline was peer-
reviewed, and the final publication incorporates the
comments of 70 external reviewers.

The ACCP position statement advocates as a

Table 1—Key Clinical Practice Guideline Recommendations*

Recommendation No. Description

1 Tobacco dependence is a chronic condition that often requires repeated interventions; however, effective
treatments exist that can produce long-term or even permanent abstinence.

2 Because effective tobacco-dependence treatments are available, every patient who uses tobacco should be offered
at least one of these treatments:

Patients willing to try to quit tobacco should be provided with treatments that are identified as effective in the
guideline; and

Patients unwilling to try to quit tobacco use should be provided with a brief intervention that is designed to
increase their motivation to quit.

3 It is essential that clinicians and health-care delivery systems (including administrators, insurers, and purchasers)
institutionalize the consistent identification, documentation, and treatment of every tobacco user who is seen
in a health-care setting.

4 Brief tobacco-dependence treatment is effective, and every patient who uses tobacco should be offered at least
brief treatment.

5 There is a strong dose-response relationship between the intensity of tobacco-dependence counseling and its
effectiveness; treatments involving person-to-person contact (via individual, group, or proactive telephone
counseling) are consistently effective, and their effectiveness increases with treatment intensity (eg, minutes
of contact).

6 Three types of counseling and behavioral therapies were found to be especially effective and should be used with
all patients who are attempting tobacco use cessation:

Provision of practical counseling (problem solving/skills training);
Provision of social support as part of treatment (intratreatment social support); and
Help in securing social support outside of treatment (extratreatment social support).

7 Numerous effective pharmacotherapies for smoking cessation now exist; except in the presence of
contraindication, these should be used with all patients who are attempting to quit smoking.

Five first-line pharmacotherapies were identified that reliably increase long-term smoking abstinence rates:
Bupropion SR
Nicotine patch
Nicotine gum
Nicotine inhaler
Nicotine nasal spray

8 Tobacco-dependence treatments are both clinically effective and cost-effective relative to other medical and
disease prevention interventions; as such, insurers and purchasers should ensure that:

All insurance plans include, as a reimbursed benefit, the counseling and pharmacotherapeutic treatments that
are identified as being effective in this guideline; and

Clinicians are reimbursed for providing tobacco-dependence treatment just as they are reimbursed for treating
other chronic conditions.

*Table adapted from Fiore et al.10
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mandatory element of high-quality care for every
patient, the “frank discussion of personal health risks,
the benefits of smoking cessation, and available
methods to assist in stopping smoking.”1 This article
will highlight the key strategies and recommenda-
tions that are pertinent to the chest clinician in
delivering effective interventions for tobacco cessa-
tion, which fulfills the mandate for high-quality
patient care.

Specific Guideline Recommendations

Treating Tobacco Use and Dependence outlines
specific strategies for clinicians, the steps necessary
to effectively and efficiently identify smokers, to
motivate them to make an attempt to quit, and to
support them in quitting successfully through coun-
seling, pharmacotherapy, and follow-up. The guide-
line panel provided key recommendations for all
clinicians (Table 1). Select recommendations are
discussed below.

Recommendation 1

Tobacco dependence is a chronic condition that
often requires repeated intervention. However, ef-
fective treatments exist that can produce long-term
or even permanent abstinence.

One of the central tenets of the 2000 guideline is
the recognition of tobacco dependence as a chronic
disease. Tobacco addiction carries a vulnerability to
relapse that persists over time and often requires

repeated intervention. This places responsibility on
the chest clinician to provide ongoing counseling,
support, and appropriate pharmacotherapy, just as
for other chronic diseases such as hypertension or
hypercholesterolemia. While not every smoker who
presents to a clinic setting is willing to commit to an
attempt to quit smoking during that visit, treatments
should be offered at every visit to maximize the
patient’s chance of success.

Recommendation 3

It is essential that clinicians and health-care deliv-
ery systems institutionalize the consistent identifica-
tion, documentation, and treatment of every tobacco
user who is seen in a health-care setting.

The first step in treating tobacco use and depen-
dence is to identify tobacco users. The effective
identification of tobacco use status not only opens
the doors for successful interventions but also guides
clinicians to identify appropriate interventions based
on a patient’s willingness to quit. The guideline panel
recommended the implementation of an office-wide
protocol that systematically solicits and documents
the tobacco-use status of each patient at every visit.
This can be done effectively by expanding the num-
ber of vital signs to include smoking status or by
placing an appropriate tobacco-use sticker on all
patient charts. In clinical settings where tobacco use
has been universally documented, the rate at which
physicians then asked their patients about smoking
and provided specific advice on quitting approxi-
mately doubled.11

Figure 1. Algorithm to guide clinical tobacco intervention.
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Table 2—Brief Strategies: Helping the Patient Willing to Quit*

Action Strategies for implementation

Ask—systematically identify all tobacco users at every visit
Implement an office-

wide system that
ensures that, for
every patient at every
clinic visit, tobacco-
use status is queried
and documented†

Expand the vital signs to include tobacco use or use an alternative universal identification system.‡

Advise—strongly urge all tobacco users to quit
In a clear, strong, and

personalized manner,
urge every tobacco
user to quit

Advice should be:
Clear—“I think it is important for you to quit smoking now and I can help you.” “Cutting down

while you are ill is not enough.”
Strong—“As your clinician, I need you to know that quitting smoking is the most important thing

you can do to protect your health now and in the future. The clinic staff and I will help you.”
Personalized—Tie tobacco use to current health/illness, and/or its social and economic costs,

motivation level/readiness to quit, and/or the impact of tobacco use on children and others in the
household.

Encourage all clinical staff to reinforce the cessation message and support the patient’s quit attempt.

Assess—determine willingness to make a quit attempt
Ask every tobacco user

if he or she is willing
to make a quit
attempt at this time
(eg, within the next
30 d)

Assess patient’s willingness to quit:
If the patient is willing to make an attempt to quit at this time, provide assistance.
If the patient will participate in an intensive treatment, deliver such a treatment or refer to an

intensive intervention.
If the patient clearly states he/she is unwilling to make an attempt to quit at this time, provide a

motivational intervention.
If the patient is a member of a special population (eg, adolescent, pregnant smoker, racial/ethnic

minority), consider providing additional information.

Assist—aid the patient in quitting
Help the patient with a

plan to quit
A patient’s preparations for quitting (STAR):

Set a quit date, ideally, the quit date should be within 2 wk.
Tell family, friends, and coworkers about quitting and request understanding and support.
Anticipate challenges to planned quit attempt, particularly during the critical first few weeks; these

include nicotine withdrawal symptoms.
Remove tobacco products from your environment; prior to quitting, avoid smoking in places where

you spend a lot of time (eg, work, home, car).
Provide practical

counseling (problem
solving/skills training)

Abstinence—total abstinence is essential; “not even a single puff after the quit date.”
Past quit experience—review past quit attempts including identification of what helped during the

quit attempt and what factors contributed to relapse.
Anticipate triggers or challenges in upcoming attempt—discuss challenges/triggers and how patient

will successfully overcome them.
Alcohol—drinking alcohol is highly associated with relapse; the patient should consider

limiting/abstaining from alcohol during the quit process
Other smokers in the household—the presence of other smokers in the household, particularly a

spouse or partner, is associated with lower abstinence rates. Patients should encourage significant
others to quit with them. If others continue to smoke they should be asked to smoke outdoors
and not in the quitter’s presence.

Provide intratreatment
social support

Provide a supportive clinical environment while encouraging the patient in his or her quit attempt;
“my office staff and I are available to assist you.”

Help patient obtain
extratreatment social
support

Help patient develop social support for his or her attempt to quit in his or her environments outside
of treatment: “ask your spouse/partner, friends and coworkers to support you in your quit
attempt.”

Recommend the use of
approved
pharmacotherapy
except in special
circumstances

Recommend the use of pharmacotherapies found to be effective in the guideline (see Table 5 for
clinical guidelines); explain how these medications increase smoking cessation success and reduce
withdrawal symptoms; the first-line pharmacotherapy medications include the following:
bupropion SR, nicotine gum, nicotine inhaler, nicotine nasal spray, and nicotine patch.

Provide supplementary
materials

Sources—federal agencies, nonprofit agencies, or local/state health departments
Type—culturally/racially/educationally/age appropriate for the patient
Location—readily available at every clinician’s workstation

(Table 2 continues)
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Recommendation 4

Brief tobacco-dependence treatment is effective,
and every patient who uses tobacco should be of-
fered at least brief treatment.

The 2000 guideline documents that clinical inter-
ventions as brief as 3 min can substantially increase
cessation success. These findings support the idea
that a personalized clinician message meaningfully
enhances the likelihood that a smoker will make a
successful attempt to quit smoking. Therefore, it is
essential to provide at least a brief intervention for all
tobacco users at each clinic visit.

Recommendation 5

There is a strong dose-response relationship be-
tween the intensity of tobacco dependence counsel-
ing and its effectiveness. Treatments involving per-
son-to-person contact (ie, via individual, group, or
proactive telephone counseling) are consistently ef-
fective, and their effectiveness increases with treat-
ment intensity (eg, the number of minutes of con-
tact).

While even a brief intervention is effective in
increasing quitting rates, there is a dose-response
relationship between treatment duration and its ef-
fectiveness. Because clinicians frequently have lim-
ited time with patients, adjuvant staff may be utilized
to maximize the impact of treatment.

Guideline analysis suggests that a wide variety of
health-care professionals can effectively implement
these brief strategies. Adjuvant staff (eg, physician
assistants, nurses, and medical assistants) reinforce
the brief clinician cessation message and provide
follow-up and support services to patients attempting
to quit.

Recommendation 2

Because effective tobacco-dependence treatments
are available, every patient who uses tobacco should
be offered at least one of the following treatments:

1. Patients willing to try to quit using tobacco
should be provided with treatments that are
identified as effective in the guideline; and

2. Patients unwilling to try to quit using tobacco
should be provided with a brief intervention
that is designed to increase their motivation to
quit.

Based on the algorithm in Figure 1, there are the
following three types of patients with regard to
tobacco use: (1) current tobacco users who are now
willing to make an attempt to quit smoking; (2)
current tobacco users who are unwilling to make an
attempt to quit; and (3) former tobacco users who
have recently quit.

For Patients Willing To Quit: The 5 As

The “5As” are designed to be a brief and effective
intervention for tobacco users now willing to make
an attempt to quit smoking (Table 2). It is important
for the clinician to ask patients whether they use
tobacco, to advise them to quit in a clear, strong, and
personalized manner, and to assess their willingness
to make an attempt to quit at that time. If the patient
agrees to attempt cessation, the clinician should then
assist in making a quit attempt and should arrange
for follow-up contacts to prevent a relapse.

For Patients Unwilling to Quit: The 5 Rs

For patients not willing to make an attempt to quit
at the time, clinicians should provide a brief inter-

Table 2—Continued

Action Strategies for implementation

Arrange—schedule follow-up contact
Schedule follow-up

contact, either in
person or via
telephone

Timing—follow-up contact should occur soon after the quit date, preferably during the first week; a
second follow-up contact is recommended within the first month; schedule further follow-up
contacts as indicated.

Actions during follow-up contact—congratulate success; if tobacco use has occurred, review
circumstances and elicit recommitment to total abstinence; remind patient that a lapse can be
used as a learning experience; identify problems already encountered and anticipate challenges in
the immediate future; assess pharmacotherapy use and problems; consider use or referral to
more intensive treatment.

*Table adapted from Fiore et al.10

†Repeated assessment is not necessary in the case of the adult who has never used tobacco or has not used tobacco for many years, and for whom
this information is clearly documented in the medical record. The following vital signs were documented: BP; pulse; weight; temperature;
respiratory rate; tobacco use (circle one: current, former, never).

‡Alternatives to expanding the vital signs are to place tobacco-use status stickers on all patient charts or to indicate tobacco use status using
electronic medical records or computer reminder systems.
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vention that is designed to promote the motivation to
quit (the “5 Rs”; Table 3).

Patients may be unwilling to make an attempt to
quit for a variety of reasons. They may lack informa-
tion about the harmful effects of tobacco, they may
not realize how these effects are relevant to their
personal health history, they may lack the required
financial resources, they may have fears or concerns
about quitting, or they may be demoralized because
of previous relapse experiences.12 These patients
may, however, respond to a motivational interven-
tion that provides the clinician an opportunity to
educate and reassure the patient by means of the
following 5 Rs: relevance, risks, rewards, roadblocks,
and repetition. This is most likely to be successful

when the clinician is empathic, promotes patient
autonomy, avoids arguments, and supports the pa-
tient’s self-efficacy.13,14

For the Patient Who Has Recently Quit

Because of the chronic relapsing nature of tobacco
dependence, clinicians should promote relapse pre-
vention among their patients who have recently quit.
Specifically, the clinician should reinforce the deci-
sion to quit, should review the benefits of quitting,
and should assist in resolving any residual problems.
This can be accomplished during scheduled clinic
visits or proactive telephone calls.

Because most relapses occur within the first 3

Table 3—Enhancing Motivation to Quit Tobacco: the 5 Rs*

Motivation Description

Relevance Encourage the patient to indicate why quitting is personally relevant, being as specific as possible. Motivational information
has the greatest impact if it is relevant to a patient’s disease status or risk, family or social situation (eg, having children
in the home), health concerns, age, gender, and other important patient characteristics (eg, prior quitting experience,
personal barriers to cessation).

Risks The clinician should ask the patient to identify potential negative consequences of tobacco use; the clinician may suggest
and highlight those that seem to be the most relevant to the patient; the clinician should emphasize that smoking
low-tar/low-nicotine cigarettes or use of other forms of tobacco (eg, smokeless tobacco, cigars, and pipes) will not
eliminate these risks. Examples of risks are:

Acute risks: shortness of breath, exacerbation of asthma, harm to pregnancy, impotence, infertility, increased serum
carbon monoxide

Long-term risks: heart attacks and strokes, lung and other cancers (larynx, oral cavity, pharynx, esophagus, pancreas,
bladder, cervix), chronic obstructive pulmonary diseases (chronic bronchitis and emphysema), long-term disability and
need for extended care

Environmental risks: increased risk of lung cancer and heart disease in spouses; higher rates of smoking by children of
tobacco users; increased risk for low birth weight, SIDS, asthma, middle ear disease, and respiratory infections in
children of smokers

Rewards The clinician should ask the patient to identify potential benefits of stopping tobacco use, the clinician may suggest and
highlight those that seem to be the most relevant to the patient. Examples of rewards follow:

Improved health
Food will taste better
Improved sense of smell
Save money
Feel better about yourself
Home, car, clothing, breath will smell better
Can stop worrying about quitting
Set a good example for kids
Have healthier babies and children
Not worry about exposing others to smoke
Feel better physically
Perform better in physical activities
Reduced wrinkling/aging of skin

Roadblocks The clinician should ask the patient to identify barriers or impediments to quitting and note elements of treatment (ie,
problem-solving, pharmacotherapy) that could address barriers. Typical barriers might include:

Withdrawal symptoms
Fear of failure
Weight gain
Lack of support
Depression
Enjoyment of tobacco

Repetition The motivational intervention should be repeated every time an unmotivated patient visits the clinic setting; tobacco users
who have failed in previous quit attempts should be told that most people make repeated quit attempts before they are
successful.

*Table adapted from Fiore et al.10 SIDS � sudden infant death syndrome.
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months after quitting, particularly during the first 2
weeks, clinicians (or their staff) should arrange for
follow-up visits and should provide relapse preven-
tion during this critical time period. It should be
noted that relapses may occur months or even years
after quitting, however, so all former tobacco users
may benefit from support and encouragement. Table
4 outlines components that should be part of all
relapse-prevention contacts.

Recommendation 7

Numerous effective pharmacotherapies for smok-
ing cessation now exist. Except in the presence of
contraindication, these should be used with all pa-
tients who are attempting to quit smoking.

The treatment of tobacco dependence, like the
treatment of other chronic diseases, requires the use
of multiple modalities. Pharmacotherapy is an essen-
tial element of a multicomponent approach. The
clinician should encourage all patients who are initi-
ating an attempt to quit to use one or a combination
of the recommended pharmacotherapies. Select pa-
tient groups (eg, those with medical contraindica-
tions, those smoking � 10 cigarettes a day, pregnant/
breastfeeding women, and adolescent smokers)

require special consideration before the recommen-
dation of pharmacotherapy. A more detailed discus-
sion of pharmacotherapy use for select populations is
available in the guideline.

The guideline panel identified five first-line med-
ications with an established empirical record of
efficacy in smoking cessation. These medications
include the following: bupropion SR (Zyban; Glaxo
SmithKline; Research Triangle Park, NC); the nico-
tine patch (various manufacturers); nicotine gum
(various manufacturers); nicotine inhaler (Nicotrol
Inhaler; Pharmacia; Helsingborg, Sweden); and nic-
otine nasal spray (Nicotrol NS; Pharmacia). These
medications should be considered first as part of
tobacco-dependence treatment (except in cases of
contraindications). Each of these medications has
been documented to increase significantly the rate of
long-term smoking abstinence, and each has been
approved as safe and efficacious by the US Food and
Drug Administration. General guidelines for pre-
scribing these pharmacotherapies are shown in Ta-
bles 5 and 6.

Combining the nicotine patch with a self-admin-
istered form of nicotine replacement therapy (NRT),
utilizing the gum, the inhaler, or the nasal spray, is

Table 4—Components of Relapse Prevention*

Intervention Responses

Interventions that should be part of every encounter with a patient who has quit recently
Every ex-tobacco user undergoing relapse prevention should receive congratulations on any success and strong encouragement to remain

abstinent.
When encountering a recent quitter, use open-ended questions designed to initiate patient problem-solving (eg, “How has stopping tobacco

use helped you?”).
The clinician should encourage the patients’ active discussion of the benefits the patient may derive from cessation, success the patient has

had in quitting, problems encountered or anticipated threats to maintaining abstinence.
Problems

Lack of support for cessation Schedule follow-up visits or phone calls with the patient
Help the patient identify sources of support within his/her environment
Refer the patient to an appropriate organization that offers cessation counseling or

support
Negative mood or depression If significant, provide counseling, prescribe appropriate medications, or refer the patient

to a specialist
Strong or prolonged withdrawal symptoms If the patient reports prolonged craving or other withdrawal symptoms, consider

extending the use of an approved pharmacotherapy or adding/combining pharmacologic
medications to reduce strong withdrawal symptoms

Weight gain Recommend starting or increasing physical activity; discourage strict dieting
Reassure the patient that some weight gain after quitting is common and appears to be

self-limiting
Emphasize the importance of a healthy diet with plenty of fruits and vegetables
Maintain the patient on pharmacotherapy known to delay weight gain (eg, bupropion SR,

NRTs, particularly nicotine gum)
Refer the patient to a specialist or program

Flagging motivation/feeling deprived Reassure the patient that these feelings are common
Recommend rewarding activities
Probe to insure that the patient is not engaged in periodic tobacco use
Emphasize that beginning to smoke (even a puff) will increase urges and make quitting

more difficult

*Table adapted from Fiore et al.10
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more efficacious than a single form of nicotine
replacement. Patients should be encouraged to use
such combined treatments if they are unable to quit
using a single type of first-line pharmacotherapy.
One study15 has examined combining bupropion SR
with NRT. There was a nonsignificant trend toward
improved outcome. More research is needed in the
realm of combination therapies.

Special Note: Use of NRT in
Cardiovascular Patients

Cardiovascular risk and the use of NRT has been
systematically studied since the nicotine patch was
released in 1991. Separate analyses have docu-
mented the lack of an association between use of the

nicotine patch and acute cardiovascular events,16–18

even in patients who continue to smoke intermit-
tently while using the nicotine patch.19

Because of inaccurate media coverage in the past,
it may be important to inform patients who are
reluctant to use NRTs that there is no evidence of
increased cardiovascular risk with these medications.

Summary

Chest clinicians are ideally positioned to intervene
with their patients who smoke. The guideline pro-
vides a comprehensive review of the extant literature
and offers clinicians practical, evidence-based advice
to assist patients who are addicted to tobacco. To-
bacco use represents the leading cause of disease

Table 5—Clinical Guidelines for Prescribing Pharmacotherapy for Smoking Cessation*

Question Answer

Who should receive
pharmacotherapy for smoking
cessation?

All smokers trying to quit except in the presence of special circumstances; special consideration should
be given before using pharmacotherapy with selected populations: those with medical
contraindications; those smoking � 10 cigarettes/d, pregnant and adolescent smokers

What first-line
pharmacotherapies are
recommended?

All five of the FDA-approved pharmacotherapies for smoking cessation are recommended including
bupropion SR, nicotine gum, nicotine inhaler, nicotine nasal spray, and the nicotine patch

What factors should a clinician
consider when choosing
among the five first-line
pharmacotherapies?

Because of the lack of sufficient data to rank-order these five medications, choice of a specific
first-line pharmacotherapy must be guided by factors such as clinician familiarity with the
medications, contraindications for selected patients, patient preference, previous patient experience
with a specific pharmacotherapy (positive or negative), and patient characteristics (eg, history of
depression, concerns about weight gain)

Are pharmacotherapeutic
treatments appropriate for
lighter smokers (eg, 10–15
cigarettes/d)?

If pharmacotherapy is used with lighter smokers, clinicians should consider reducing the dose of
first-line pharmacotherapies

What second-line
pharmacotherapies are
recommended?

Clonidine and nortriptyline

When should second-line agents
be used for treating tobacco
dependence?

Consider prescribing second-line agents for patients unable to use first-line medications because of
contraindications or for patients for whom first-line medications are not helpful; monitor patients
for the known side effects of second-line agents

Which pharmacotherapies should
be considered with patients
particularly concerned about
weight gain?

Bupropion SR and nicotine replacement therapies, in particular nicotine gum, have been shown to
delay, but not prevent, weight gain

Which pharmacotherapies should
be considered with patients
with a history of depression?

Bupropion SR and nortriptyline appear to be effective with this population

Should nicotine replacement
therapies be avoided in
patients with a history of
cardiovascular disease?

No. Nicotine replacement therapies are safe and have not been shown to cause adverse cardiovascular
effects; however, the safety of these products has not been established for the immediate (2-wk)
post-MI period, with serious arrythmias, or in patients with severe or unstable angina

May tobacco dependence
pharmacotherapies be used
long-term (eg, 6 months or
more)?

Yes. This approach may be helpful with smokers who report persistent withdrawal symptoms during
the course of pharmacotherapy or who desire long-term therapy; a minority of individuals who
successfully quit smoking use ad libitum NRT medications (ie, gum, nasal spray, inhaler) long-term;
the use of these medications long-term does not present a known health risk; additionally, the FDA
has approved the use of bupropion SR for a long-term maintenance indication

May nicotine replacement
pharmacotherapies ever be
combined?

Yes. There is evidence that combining the nicotine patch with either nicotine gum or nicotine nasal
spray increases long-term abstinence rates over those produced by a single form of NRT

*Table adapted from Fiore et al.10 FDA � Food and Drug Administration; MI � myocardial infarction.
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that brings patients to chest clinicians. By adopting a
guideline-based approach to universally identify and
intervene with patients who use tobacco, clinicians
can reduce the rates of smoking and its conse-
quences among their patients.

To Obtain Guideline Materials

Printed copies of the Clinical Practice Guideline:
Treating Tobacco Use and Dependence by the US

Public Health Service and additional materials in-
clude the following: quick reference guide; con-
sumer guide; health systems guide; quit-smoking
posters; and packets of tear sheets for clinicians.

These are available from the following US Public
Health Service clearinghouses: the Agency for
Healthcare Research and Quality (phone, 800-358-
9295); the Centers for Disease Control and Preven-
tion (phone, 800-CDC-1311); and the National Can-
cer Institute (phone, 800–4-CANCER).

Table 6—Summary Table for Pharmacotherapy*

Factor Bupropion SR Patch Gum Inhaler Nasal Spray

Treatment period 7–12 wk
Take for 1–2 wk before

quitting smoking
May use for maintenance for

up to 6 mo

6–8 wk Up to 12 wk
May use for longer time

as needed

3–6 mo
Taper use over last

few weeks

3–6 mo
Taper use over last

few weeks

Dosage Days 1–3: 150-mg tablet each
morning

Days 4–end: 150-mg tablet in
morning and evening

One patch each day
Taper dose if using:

21 mg for 4 wk
14 mg for 2 wk
7 mg for 2 wk

No taper if using 15
mg for 8 wk

Light smokers (10
cigarettes/d) can
start with lower
dose

2 mg
4 mg (heavy smokers)
Chew one piece every

1–2 h (10–15 pieces/d)
Many people do not use

enough gum—chew
gum whenever you
need it!

6–16 cartridges/d
Need to inhale

about 80 times
to use up
cartridge

Can use part of
cartridge and
save the rest for
later that day

One dose equals one
squirt to each
nostril

Dose 1–2 times/h as
needed

Minimum � 8
doses/d

Maximum � 40
doses/d

Pros Easy to use
Reduces urges to smoke

Easy to use
Steady dose of

nicotine

Can control your own
dose

Helps with predictable
urges (eg, after meals)

Keeps mouth busy

Can control your
own dose

Helps with
predictable
urges

Keeps hands and
mouth busy

Can control your
own dose

Fastest acting for
relief of urges

Cons May disturb sleep
May cause dry mouth

May irritate skin
May disturb sleep
Can not adjust

amount of nicotine
in response to
urges

Need to chew
correctly—“chew and
park”

May stick to dentures
Should not drink acidic

beverages while
chewing gum

May irritate mouth
and throat
(improves with
use)

Does not work
well � 40°

Should not drink
acidic beverages
while using
inhaler

Need to use
correctly (do not
inhale it)

May irritate nose
(improves with
use)

May cause
dependence

Caution Do not use if you have a
seizure disorder, an eating
disorder, or are already
taking a monoamine
oxidase inhibitor

Do not use if you
have severe
uncontrolled
eczema or psoriasis

Caution with dentures Do not use if you
have severe
reactive airway
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Abstract
BACKGROUND—The disease risks from cigarette smoking increased in the United States over
most of the 20th century, first among male smokers and later among female smokers. Whether
these risks have continued to increase during the past 20 years is unclear.

METHODS—We measured temporal trends in mortality across three time periods (1959–1965,
1982–1988, and 2000–2010), comparing absolute and relative risks according to sex and self-
reported smoking status in two historical cohort studies and in five pooled contemporary cohort
studies, among participants who became 55 years of age or older during follow-up.

RESULTS—For women who were current smokers, as compared with women who had never
smoked, the relative risks of death from lung cancer were 2.73, 12.65, and 25.66 in the 1960s,
1980s, and contemporary cohorts, respectively; corresponding relative risks for male current
smokers, as compared with men who had never smoked, were 12.22, 23.81, and 24.97. In the
contemporary cohorts, male and female current smokers also had similar relative risks for death
from chronic obstructive pulmonary disease (COPD) (25.61 for men and 22.35 for women),
ischemic heart disease (2.50 for men and 2.86 for women), any type of stroke (1.92 for men and
2.10 for women), and all causes combined (2.80 for men and 2.76 for women). Mortality from
COPD among male smokers continued to increase in the contemporary cohorts in nearly all the
age groups represented in the study and within each stratum of duration and intensity of smoking.
Among men 55 to 74 years of age and women 60 to 74 years of age, all-cause mortality was at
least three times as high among current smokers as among those who had never smoked. Smoking
cessation at any age dramatically reduced death rates.

CONCLUSIONS—The risk of death from cigarette smoking continues to increase among women
and the increased risks are now nearly identical for men and women, as compared with persons
who have never smoked. Among men, the risks associated with smoking have plateaued at the
high levels seen in the 1980s, except for a continuing, unexplained increase in mortality from
COPD.
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The disease risks from cigarette smoking increased over most of the 20th century in the
United States as successive generations of first male and then female smokers began
smoking at progressively earlier ages. American men began smoking manufactured
cigarettes early in the 20th century; by the 1930s, the average age at initiation fell below 18
years.1,2 Relatively few women smoked regularly before World War II; their average age at
initiation continued to decrease through the 1960s. Women were not included in the earliest
prospective epidemiologic studies in the 1950s,3–5 since mortality from lung cancer among
women was not yet increasing in the general population.6 The landmark 1964 U.S. Surgeon
General’s Report concluded only that “cigarette smoking is causally related to lung cancer in
men.”7 Neither sex had yet experienced the full effects of smoking from adolescence
throughout adulthood.

The first large, prospective study of smoking and mortality involving both women and men
was Cancer Prevention Study I (CPS I), initiated by the American Cancer Society (ACS) in
1959.8,9 The relative risk of death from lung cancer during the first 6 years of follow-up
among current smokers, as compared with persons who had never smoked, was 2.69 (95%
confidence interval [CI], 2.14 to 3.37) for women and 11.35 (95% CI, 9.10 to 14.15) for
men.10 In 1982, the ACS initiated the second Cancer Prevention Study (CPS II), which
included nearly 1.2 million men and women nationwide.11 During the intervening 20 to 25
years, the relative risk of death from lung cancer had increased to 11.94 (95% CI, 9.99 to
14.26) for female smokers and to 22.36 (95% CI, 17.77 to 28.13) for male smokers.10,12

Several factors may have altered the health risks incurred by smokers. Smoking patterns
have changed. Women who began smoking in the 1950s or thereafter have smoked more
like men than they did in previous generations (i.e., starting at an earlier age and smoking
more heavily).1 Daily cigarette consumption peaked during the 1970s among male smokers
and during the 1980s among female smokers13; smoking prevalence in the two groups has
since decreased in parallel. Contemporary smokers have spent much of their lives smoking
filtered cigarettes made of blended tobacco.2,14 Women have more difficulty quitting than
men; thus, for both current and former female smokers, the number of years of smoking has
increased. Male and female smokers today are less educated and less affluent than smokers
were 20 to 40 years ago.15 Since the 1950s, there has been a more rapid proportional
decrease in the background risk of death from cardiovascular conditions among persons who
have never smoked than among smokers.16,17

We calculated death rates and the relative risks associated with active cigarette smoking and
smoking cessation during three time periods — 1959–1965, 1982–1988, and 2000–2010 —
using data from the two historical ACS cohorts (CPS I and CPS II) and pooled data from
five contemporary cohort studies in the United States.18–23 A central question is whether the
hazards for women are now approaching those for men as their lifetime smoking behaviors
have become increasingly similar.

METHODS
STUDY POPULATIONS

Descriptions of the study populations are provided in the Supplementary Appendix,
available with the full text of this article at NEJM.org. Because of the age distribution in the
contemporary cohorts, analyses were restricted to participants who attained an age of 55
years or older during follow-up. CPS I analyses were based on 183,060 men and 335,922
women, enrolled in 1959 and followed through September 31, 1965. CPS II analyses are
based on 293,592 men and 452,893 women enrolled in 1982 and followed through
December 31, 1988. The five contemporary cohort studies representing the most recent
period (2000– 2010) included the National Institutes of Health– American Association of
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Retired Persons Diet and Health Study (NIH–AARP),18 the ACS CPS II Nutrition Cohort19

(a subset of the original CPS II mortality study), the Women’s Health Initiative (WHI),20,21

the Nurses’ Health Study (NHS),22 and the Health Professionals Follow-up Study (HPFS)
(Table S1 in the Supplementary Appendix).23 These are among the largest U.S. cohort
studies that collected updated smoking information at least once during the period from
2000 through 2010.

ASSESSMENT OF SMOKING STATUS
The criteria used to define current smokers, former smokers, and those who had never
smoked cigarettes in the various cohorts are described in the Supplementary Appendix. In
CPS I and CPS II, we used only the information about smoking obtained at the time of
enrollment, whereas in the contemporary cohort studies, we used updated information when
available in time-dependent analyses. The frequency of updating varied across cohorts.
Analyses of former smokers were restricted to those who had quit 2 or more years before the
start of follow-up.

FOLLOW-UP OF VITAL STATUS
We restricted the follow-up time for participants in the CPS I and CPS II to 6 years to
minimize the effects of smoking cessation on mortality. Follow-up of the contemporary
cohorts began on January 1, 2000, and ended on or before December 31, 2010. More
detailed information about follow-up is provided in the Supplementary Appendix.

STATISTICAL ANALYSIS
We tabulated age-specific deaths, person-years at risk, and death rates according to smoking
status in each of the contributing cohorts, pooling the data for the five contemporary cohorts.
Death rates were standardized according to the U.S. age distribution in 2000. Cox
proportional-hazards regression was used to calculate age-adjusted and multivariable-
adjusted relative-risk estimates according to smoking status (former smokers and current
smokers vs. those who never smoked), according to the intensity and duration of smoking
among current smokers, and according to the age at the time of quitting among former
smokers. Multivariable-adjusted analyses were stratified according to cohort and age at
baseline (in 1959, 1982, or 2000) and were further adjusted according to race and
educational level.

We performed sensitivity analyses to assess whether educational level modified the
relationship of current or former smoking to each end point, using both stratified analyses
and interaction terms. To assess whether the lack of fully updated smoking information in
some cohorts or differences in the follow-up periods might have biased the observed
associations, we compared the results from the CPS II Nutrition cohort according to the time
when smoking status was recorded: at baseline, 2 years before the end of follow-up, or at the
most recent update through 2005.

RESULTS
STUDY POPULATIONS

Most of the participants were white; the majority were married and had a higher level of
education than the general population24,25 (Table 1). In the contemporary cohorts,
approximately half the participants had at least a college or nursing-school education. At
least 20% of participants in all the cohorts had no education beyond high school, a
proportion that allowed us to perform analyses stratified according to or adjusted for
educational level. In the contemporary cohorts, the prevalence of current smoking decreased
over time to 9.3% among men and 9.7% among women, findings that are consistent with
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trends in the educated general population.26 More than half the current smokers in the
contemporary cohorts reported smoking fewer than 20 cigarettes per day in 2000; about 25%
had smoked for 50 or more years. Additional baseline characteristics are provided in Table
S1 in the Supplementary Appendix.

MORTALITY
All Causes—Among the participants who had never smoked, the age-standardized rates of
death from any cause were approximately 50% lower in the contemporary period than in the
1959–1965 period for both sexes (Tables 2 and 3). In contrast, there was no temporal
decrease in the all-cause death rate among women who were current smokers (Table 2) and
there was a 23.6% decrease among men who were current smokers (Table 3). Thus, the age-
standardized relative risk for death from all causes among current smokers, as compared
with those who had never smoked, increased across all three time periods, with a relative
risk of 2.80 (95% CI, 2.72 to 2.88) for male smokers and 2.76 (95% CI, 2.69 to 2.84) for
female smokers in the contemporary cohorts. The age-specific relative-risk estimates
exceeded 3.00 for male current smokers who were 55 to 74 years of age and equaled or
exceeded 3.00 for female current smokers who were 60 to 74 years of age (Table S2 in the
Supplementary Appendix).

Lung Cancer—Among the participants who had never smoked, the age-standardized rate
of death from lung cancer remained constant for men (Table 3) but increased slightly for
women (Table 2) from the 1959–1965 period (CPS I) to the 1982–1988 period (CPS II),
before decreasing in the contemporary period. Among female smokers, there was a large
increase (by a factor of 16.8) in deaths from lung cancer over the entire 50-year period,
about half of which occurred during the past 20 years (Table 2). In the CPS I cohort, lung-
cancer mortality among male smokers was about 12 times as high as that among men who
had never smoked; the mortality approximately doubled from the 1959–1965 period to the
1982–1988 period (Table 3) before stabilizing in the period after the 1980s. Only the two
oldest age groups of male smokers had any increase in the rate of death from lung cancer
from the 1982–1988 period to the contemporary period (Fig. 1); these age groups represent
birth cohorts from 1900 to 1929 (Fig. S1 in the Supplementary Appendix). Absolute lung-
cancer mortality was higher for men than for women in all three periods, irrespective of
smoking status. However, in the contemporary period, the point estimates for the relative
risk of death from lung cancer among current smokers, as compared with those who had
never smoked, were virtually identical for men and women: 24.97 (95% CI, 22.20 to 28.09)
and 25.66 (95% CI, 23.17 to 28.40), respectively (Tables 2 and 3).

Chronic Obstructive Pulmonary Disease—Among the participants who had never
smoked, the age-standardized rate of death from chronic obstructive pulmonary disease
(COPD) remained relatively constant for women (Table 2) but decreased by approximately
45% for men from the 1982–1988 period to the contemporary period (Table 3). In contrast,
mortality increased for both male and female smokers across all three periods (Tables 2 and
3 and Fig. 1). The largest absolute increase in COPD mortality occurred among male
smokers after the 1980s, affecting all smokers who were 55 years of age or older (Fig. 1)
and all birth cohorts from 1900 through at least 1954 (Fig. S1 in the Supplementary
Appendix). The multivariable adjusted relative risk of death from COPD among male
smokers more than doubled from the 1982– 1988 period (9.98 [95% CI, 7.97 to 12.49]) to
the contemporary period (25.61 [95% CI, 21.68 to 30.25]) (Table 3). Approximately half
this increase reflected the lower background death rate among men in the contemporary
period who had never smoked, as compared with those in the 1982– 1988 period. The
relative risk for female smokers also more than doubled over this period, from 10.35 (95%
CI, 8.63 to 12.41) to 22.35 (95% CI, 19.55 to 25.55) (Table 2).
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Cardiovascular Diseases—Among participants who had never smoked, the combined
rates of death from ischemic heart disease, other types of heart disease, and any type of
stroke decreased from the 1959–1965 period to the contemporary period by 79% among
women (Table 2) and by 74% among men (Table 3). These decreases were proportionately
larger than those seen in the current smokers; consequently, the relative-risk estimates
associated with current smoking increased for all three cardiovascular end points. In the
contemporary cohorts, the relative risk for death from ischemic heart disease for current
smokers, as compared with those who never smoked, was 2.86 (95% CI, 2.65 to 3.08) for
women (Table 2) and 2.50 (95% CI, 2.34 to 2.66) for men (Table 3). The relative risk of
death from ischemic heart disease exceeded 3.00 among male and female current smokers
who were 55 to 74 years of age (Table S2 in the Supplementary Appendix). Hence, two
thirds of the deaths due to ischemic heart disease among smokers in the contemporary
cohorts were attributable to their smoking.

MORTALITY ACCORDING TO INTENSITY AND DURATION OF CURRENT SMOKING
The relative risks of death from lung cancer, death from COPD, and death from any cause
among current smokers, as compared with those who had never smoked, increased
according to the number of cigarettes smoked per day and the number of years of smoking
during all three periods, although the relationships were less consistent for the
cardiovascular end points (Tables S3, S4, and S5 in the Supplementary Appendix).
Differences in these variables reported at the start of follow-up did not explain the increases
from the 1980s (CPS II) to the contemporary period in rates of death from lung cancer and
COPD among female smokers and the rate of death from COPD among male smokers. Even
within each stratum of smoking intensity and duration, the relative-risk estimates increased
over time.

MORTALITY AMONG FORMER SMOKERS
Former smokers of both sexes in the CPS II and contemporary cohorts had lower age-
standardized rates of death and relative risks of death than did current smokers, for all the
end points studied (Tables 2 and 3). The rates of death from cardiovascular conditions
among men and women who were former smokers decreased significantly from the 1960s to
the contemporary period, but the rates of death from lung cancer and COPD increased
among women. Former smokers who had stopped smoking at earlier ages had progressively
lower relative risks of death from lung cancer and COPD, as compared with current smokers
in the contemporary cohorts (Fig. 2, and Table S6 in the Supplementary Appendix). Those
who quit smoking by 40 years of age avoided nearly all the excess smoking-related deaths
from these conditions; even those who quit smoking before 60 years of age had a lower
relative risk than those who did not quit but smoked fewer than 10 cigarettes per day. Strong
inverse relationships were also observed between years since quitting and deaths from these
end points (Tables S6 through S13 in the Supplementary Appendix).

SENSITIVITY ANALYSES
Educational level significantly modified the association of current and former smoking with
some of the mortality end points in the contemporary cohorts (P = 0.05) (Table S14 in the
Supplementary Appendix). In general, the estimated relative risks for current and former
smokers with only a high-school education or less were similar to or larger than the
estimates for current and former smokers who were college graduates. This was consistently
true with respect to the relative risks of death from COPD and ischemic and other heart
diseases for women and former smokers but not for male current smokers. The timing of
information on smoking status also affected the association between current smoking and
certain end points, but the changes were small; in most cases, analyses based on fully
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updated smoking information underestimated the associations when smoking status was
documented at baseline or 2 years before death or the end of follow-up for women and men
(Tables S15 and S16, respectively, in the Supplementary Appendix).

DISCUSSION
Our study of cohorts from three time periods provides a 50-year perspective on the evolution
of smoking-related risks in the United States. We highlight five important findings.

First, the relative and absolute risks of death from smoking continue to increase among
female smokers; the relative risks of death from lung cancer, COPD, ischemic heart disease,
any type of stroke, and all causes are now nearly identical for female and male smokers.
This finding is new and confirms the prediction that, in relative terms, “women who smoke
like men die like men.”27 Convergence of the relative risks for men and women results from
the convergence of smoking patterns among men and women since the 1960s28,29 and the
aging of birth cohorts with the heaviest lifetime history of smoking. The risk of death from
lung cancer among male smokers appears to have stabilized since the 1980s, whereas it
continues to increase among female smokers.

Second, we found that for men 55 to 74 years of age and for women 60 to 74 years of age,
the rate of death from all causes combined is now at least three times as high among current
smokers as among those who have never smoked. This finding parallels and extends the
findings in the British Doctors’ Study,30 the Million Women Study,31 and the U.S. National
Health Interview Survey.32 These studies show that more than two thirds of all deaths
among current smokers in these age groups are associated with smoking.

Third, the rate of death from COPD continues to increase among both male and female
smokers in contrast to a significant decrease in risk among men who never smoked. This
increase is not simply a function of aging, since it affects male smokers 55 years of age or
older and female smokers 60 years of age or older. Nor can it be explained by differences in
the average duration of smoking or the number of cigarettes smoked per day, since daily
consumption was actually lower in the contemporary cohorts than in the CPS II cohort, and
the average duration of smoking did not change significantly at any age. The ability to
diagnose COPD has improved over time,33 but this would probably affect the number of
prevalent cases more than the number of deaths for which COPD is considered to be the
underlying cause of death. A plausible explanation for the continuing increase in deaths
from COPD among male smokers is that cigarettes marketed since the late 1950s have
undergone design changes that promote deeper inhalation of smoke.34 For example, the
introduction of blended tobacco and genetic selection of tobacco plants lowered the pH of
smoke; as a result, inhalation was easier and deeper inhalation was needed for the absorption
of protonated nicotine. 35 Other design changes, such as the use of more porous wrapping
paper and perforated filters, also diluted the smoke. Deeper inhalation of more dilute smoke
increases exposure of the lung parenchyma. These and other design changes in cigarettes
may also have contributed to the shift, beginning in the 1970s, in the histologic and
topographic features of lung cancers in male smokers,36 with an increase in the incidence of
peripheral adenocarcinomas that largely offset the decrease in squamous-cell and small-cell
cancers of the central airways. The likely net effect of deeper inhalation on COPD could be
wholly detrimental, since COPD results from injury to the lung parenchyma.

Fourth, our analyses of data from former smokers confirm that quitting smoking at any age
dramatically lowers mortality from all major smoking-related diseases. As reported
previously, nearly all the excess risk can be avoided if a person quits smoking before 40
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years of age.17,31,32 Quitting smoking is much more effective than reducing the number of
cigarettes smoked.

Finally, our analyses according to educational level show that the relative-risk estimates
associated with current and former smoking among smokers with only a high-school
education are generally similar to or larger than those among smokers who are college
graduates. Only among male current smokers were the relative-risk estimates for ischemic
and other heart disease significantly lower in the least-educated group. Hence, the relative-
risk estimates presented here will in general correspond to those in a less-educated
population. Similarly, differences in the time when information on smoking was obtained in
the contemporary cohorts will not appreciably affect the results.

The strengths of our study include its size, prospective design, national scope, and 50-year
time span. Our results provide estimates of temporal changes in cause-specific mortality and
the contemporary risks from smoking in the United States. Its limitations are that it
principally represents whites, 50 years of age or older, who were born between 1870 and
1954. We could not assess risks among younger contemporary smokers. Most current
smokers in the contemporary cohorts had smoked for at least 30 years, limiting the range
over which we could examine the influence of the duration of smoking.

In conclusion, there have been large, persistent increases in the risks of smoking-related
deaths among female cigarette smokers over the past half century; in relative terms, the risks
for women now equal those for men. The risks among male smokers have plateaued at the
high levels of the 1980s, except for a continuing, unexplained increase in deaths from
COPD.
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Figure 1. Changes in Rates of Death from Lung Cancer and Chronic Obstructive Pulmonary
Disease (COPD) over Time among Current Female and Male Smokers in the Three Time
Periods
Data were obtained from the first Cancer Prevention Study (CPS I) for the period from 1959
to 1965, from the second Cancer Prevention Study (CPS II) for the period from 1982 to
1988, and from five contemporary cohort studies for the period from 2000 to 2010.
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Figure 2. Relative Risks of Lung Cancer and COPD among Current Smokers, According to
Number of Cigarettes Smoked per Day, and among Former Smokers, According to Age at the
Time of Quitting, in the Contemporary Cohorts
Pooled Cox proportional-hazards, multivariable models were used to determine relative risks
for current or former smokers who participated in the Cancer Prevention Study II Nutrition
cohort, the Health Professionals Follow-up Study, the Nurses’ Health Study, the National
Institutes of Health–American Association of Retired Persons Diet and Health Study (NIH–
AARP), and the Women’s Health Initiative study, 2000–2010. All models were controlled
for education level, race, and cohort and were stratified according to the participant’s age in
2000. Data were not available for age at the time of quitting for former smokers in the NIH–
AARP study. Former smokers who had quit more than 2 years before the survey date were
included. P<0.001 for the test for trend. Vertical lines indicate 95% confidence intervals.
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Smoking and Smoking
Cessation in Pregnancy
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Smoking during pregnancy is among the leading
preventable causes of adverse maternal and fetal
outcomes. Because only a minority of smoking
women of childbearing age manage to quit
smoking when they become pregnant, smoking
among young women is the primary determinant
of the prevalence of smoking during pregnancy.
Smoking among women of childbearing age is
associatedwith reduced fertility, increased compli-
cations of pregnancy such as placenta previa and
placental abruption, and a variety of adverse fetal
outcomes such as stillbirth, low birth weight
(LBW), and small for gestational age (SGA). In addi-
tion, there is increasing evidence of adverse effects
on offspring including increased risk of sudden
infant death syndrome (SIDS), reduced lung func-
tion, increased incidence of neurocognitive disor-
ders, and increased risk of tobacco addiction and
obesity. Pregnancy represents a uniquemotivation
for smoking cessation, and more women quit
smoking during pregnancy than at any other time
in their lives. However, most women smoking at
conception continue to smoke, and relapse rates
after parturition are high. Guidelines for smoking
cessation during pregnancy have been developed
to guide health care professionals in their efforts
to helpwomenwhoarepregnant to cease smoking.
This article reviews the epidemiology of smoking
during pregnancy; the adverse effects of smoking
on the mother, fetus, and offspring; and recom-
mended approaches to smoking cessation for
pregnant women.
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EPIDEMIOLOGY OF SMOKING AND SMOKING
CESSATION IN PREGNANCY
Smoking Among Women of Reproductive Age

Smoking among women of reproductive age has
decreased in the United States. In 1965, 38% of
women aged 18 to 24 years smoked, as did 44%
of women aged 25 to 44 years.1 In 2000, these
percentages decreased to 25% and 23%,
respectively.1 In the past decade, smoking rates
among women of reproductive age have reached
a plateau. According to the 2006 Behavioral Risk
Factor Surveillance System (BRFSS), 22.4% of
women of reproductive age (18e44 years) were
current smokers.2 Findings from the Global Youth
Tobacco Survey show an increase in smoking
among young girls compared with adult women,
raising the possibility that, worldwide, smoking
among women of childbearing age may increase
in the future.3

Smoking During Pregnancy: US Trends

Smoking prevalence during pregnancy is usually
based on self-reported information (taken from
birth certificates and questionnaires) and probably
underestimates the true prevalence of smoking.
Studies validating smoking status during preg-
nancy using cotinine measurements have shown
underestimation of smoking by as much as 25%.4

Smoking prevalence during pregnancy in the
United States has fallen, and this decrease is attrib-
utable more to the overall decline in smoking
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initiation rates among women of childbearing age
than to an increased rate of smoking cessation
during pregnancy. According to BRFSS data
collected yearly from 1987 to 1996, the smoking
initiation rate among women aged 18 to 44 years
decreased significantly from 44.1% in 1987 to
38.2% in 1996.5 In the same 10-year interval, the
prevalence of current smoking also decreased
significantly among both pregnant women (from
16.3% to 11.8%) and nonpregnant women (from
26.7% to 23.6%). In contrast, the percentage of
women who had quit smoking changed minimally
between 1987 and 1996 among both pregnant
women (from 26.3% to 25.2%) and nonpregnant
women (from 16.3% to 14.4%). Using data
collected on birth certificates reported by 49 states
and the District of Columbia, smoking during preg-
nancy decreased from 18.4% in 1990 to 11.4% in
2002.6 The highest percentage of women who
smoked during pregnancy was seen in Kentucky
(24.4%) and the lowest in Utah (7.0%).
The most recent trends examining smoking

during pregnancy used data from the Pregnancy
Risk Assessment Monitoring System (PRAMS)
from 31 sites covering the years 2000 to 2005.7

These 31 sites represented approximately 54%
of the live births in 2005. Based on aggregated
data from 16 sites for which data were available
for all 6 years, the prevalence of smoking during
the 3 months before pregnancy did not change
significantly (22.3% in 2000 to 21.5% in 2005).
However, the prevalence of smoking during preg-
nancy did decrease significantly (from 15.2% in
2000 to 13.8% in 2005). There was marked spread
among the sites, with prevalence of smoking
during pregnancy in 2005 ranging from 35.7% in
West Virginia to 5.2% in New York City.
Smoking During Pregnancy: International
Trends

Most of the international information on smoking
during pregnancy comes from developed coun-
tries where smoking trends parallel those seen in
the United States. In Canada, cigarette smoking
during pregnancy decreased from 31% in 19928

to 12% in 2002.9 The prevalence of smoking
during pregnancy among Danish women
decreased from 22% in 1997 to 16% in 2005.10

In Australia, the percentage of women reporting
smoking during pregnancy decreased from 23%
in 2001 to 20% in 2004.11 In contrast, in Japan,
where male smokers historically have outnum-
bered female smokers, the prevalence of smoking
among women of childbearing age and among
pregnant women has increased significantly. The
prevalence of smoking among women in their
20s increased from 10.7% in 1994 to 19.2% in
200412; the prevalence of smoking during preg-
nancy nearly doubled as well, going from 5.6% in
1991 to 10.0% in 2001.13 The targeting of new
markets by the tobacco industry in eastern
European and Asian countries raises concern
that the prevalence of smoking among young
women and pregnant women in these regions
will increase in the future.14e16
Factors Associated with Smoking During
Pregnancy

Maternal smoking prevalence differs according to
age, race, education, and socioeconomic status
(SES). Higher smoking rates are consistently re-
ported among younger pregnant women (adoles-
cents and 18e24 years old). Review of yearly
birth certificates from 1990 to 2002 showed that,
for every year from 1996 to 2001, girls and women
aged 15 to 19 years had the highest percentage
of smoking during pregnancy. In 2002, the
percentage of maternal smokers aged 15 to 19
years (16.7%) was the same for women aged 20
to 24 years, with the highest percentage reported
among women aged 18 to 19 years (18.2%).6

United States birth statistics from 2005 showed
that 16.6% of mothers aged 15 to 19 years
smoked and 18.6% of mothers aged 20 to 24
years smoked, whereas only 11.5% of mothers
aged 25 to 29 years and 7.1% of mothers aged
30 to 39 years smoked during pregnancy.17

Although overall pregnancy-related smoking
rates have decreased over time, rates among
young women have increased. From 1987 to
1996, the smoking prevalence rate among preg-
nant 18 to 20 year olds increased from 13.4% to
15.3%.5 The prevalence of smoking among white,
non-Hispanic women aged 20 to 24 years
increased significantly, from 30.0% in 2000 to
32.8% in 2005.7 In Denmark, although the overall
prevalence of women who smoked during preg-
nancy decreased, among women younger than
20 years, the prevalence of pregnancy-related
smoking increased from 37% in 1997 to 43% in
2005.10 In Japan, the prevalence of smoking
among young women in their 20s increased from
10.7% in 1994 to 19.2% in 2004, with a doubling
of smoking prevalence among pregnant women
seen in the same time interval.12,13

Raceandethnicity influencesmoking rates during
pregnancy. A study of trends in pregnancy-related
smoking rates in the United States from 1987 to
1996 showed that white mothers smoke more than
nonwhite mothers (11.9% vs 8.5% in 1996).5 In
2005, prevalence of smoking during pregnancy
was highest among Alaska Natives (36.3%) and
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American Indians (20.6%) and lowest among
Hispanic women (4.0%) and Asian/Pacific Islanders
(5.4%).7 Prevalence among white non-Hispanic
women was 18.5% and 10.1% among black non-
Hispanic women.7

Lower SES and lack of education have been
associated with higher pregnancy-related
smoking rates. In the United States, only 1.8% of
mothers who completed college reported smoking
during 2005 in contrast to 20.2% of mothers with
less than a high school education.17 A systematic
review of 9 cohort studies of the determinants of
smoking during pregnancy consistently identified
lower SES and less education as risk factors for
smoking during pregnancy.18 PRAMS data from
2005 showed that, compared with nonsmokers,
women who smoked during pregnancy were
more likely to have 12 years of education or less,
have an annual income of less than $15,000, and
be enrolled in Medicaid.7 Other factors associated
with a higher likelihood of smoking during preg-
nancy include being unmarried, having an
unplanned pregnancy, having a partner who
smokes, higher nicotine addiction, early age at
smoking initiation, and increased parity.7,18e20
Smoking Cessation During Pregnancy

In spite of the known adverse effects of smoking on
fetal health, most smokers who become pregnant
continue smoking, and most of those who do quit
resume smoking after delivery. Cessation rates by
cigarette smokers after becoming aware of their
pregnancy vary according to time period and
geographic region. A systematic review of 9 cohort
studies from8European countries andAustralia re-
ported quit rates ranging from 11.5% to 48%.18 A
cross-sectional survey from Japan reported that
66.5% of women who had smoked before preg-
nancy quit.21 Data reported by theBRFSSbetween
1987 and 1996 showed that the percentage of
women who quit smoking during pregnancy re-
mained stable at around 25% (26.3% in 1987 vs
25.2% in 1996).5 The most recent trends in the
United States do show improvement in smoking
cessation rates during pregnancy, with the
percentage of smokers who quit during pregnancy
climbing to45% (43.9% in2000vs45.7% in2005).7

However, relapse rates amongwomenwhoabstain
fromsmoking duringpregnancy are high,withmost
women resuming smoking by 6 months after
parturition.7,20e22 According to PRAMS data from
2000 to 2005, the percentage of quitters who
relapsed after delivery remained in excess of 50%
(50.3% in 2000 vs 51.4% in 2005).7

Most women smokers who successfully abstain
from smoking throughout pregnancy have quit on
their own shortly after discovering their pregnancy
and before their first prenatal visit.22 Factors asso-
ciated with continued smoking during pregnancy
versus quitting have been examined. Women
who quit smoking during pregnancy are more
likely to have more years of education, less
poverty, be married, have a planned pregnancy,
and be a first-time mother.7,20,22,23 In the United
States, Hispanic women are more likely to quit
smoking during pregnancy compared with other
ethnic groups.7,23 Intensity of nicotine addiction
and cohabitation with a smoker are strong deter-
minants of continued smoking during pregnancy
as well as relapse after delivery. Women who
were lighter smokers, started smoking at an older
age, and had smoked for fewer years at the time of
conception were more likely to quit.7,18,22,23 Part-
ner’s smoking habits play a significant role in the
ability to refrain from smoking during and after
pregnancy.18e22 In a multivariate analysis of
factors associated with continued smoking during
pregnancy, living with a partner who smokes was
associated with double the risk of smoking during
pregnancy (odds ratio [OR] 2.3) compared with
living with a nonsmoker.19 In a large longitudinal
cohort study of maternal smoking in the United
States, women who lived with another smoker
were 4 times as likely to relapse after delivery as
women who did not live with another smoker.20
ADVERSE EFFECTSOF SMOKINGONMOTHER,
FETUS, AND OFFSPRING

Since the middle of the twentieth century,
researchers have been studying the adverse effects
of smoking tobacco during pregnancy.24 Smoking
exerts indirect adverse effects on the fetus by
altering umbilical blood flow and direct effects
through placental transfer of toxins to the fetus.25,26

Cigarette smoke is made up of more than 4000
compounds, which include a variety of harmful
chemicals such as nicotine, carbon monoxide, tar,
benzene, and heavy metals.27,28 Of these chemi-
cals, anever-increasingbodyofevidence implicates
nicotine as causing the most harm to the fetus.28

Because of its high lipid solubility, nicotine (and
its main metabolite, cotinine) readily crosses the
placental tissue into the fetal bloodstream.25

When nicotine is measured in the amniotic fluid
and fetal plasma, the fetus is found to have greater
exposure to nicotine than the smoking mother.25

Animal models have indicated that nicotine has
neuroteratogenic effects during development,
including induction of mitotic arrest, cell death,
and decreased central nervous system cell
number.25 Evidence fromhuman studies has linked
fetal exposure to tobacco smoke to complications
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during pregnancy, adverse effects on growth,
abnormal neurodevelopment (manifesting later as
conduct disorders, propensity to addiction, and
decreased cognitive and learning skills), as well
as lasting adverse effects on the respiratory
system.25 This article highlights the adverse effects
tobacco smoke has on the mother, her fetus, and
residual effects in her offspring.

Delayed Conception and Infertility

Epidemiologic studies have provided evidence of
a dose-related effect of smoking on conception,
with a delay in conception of about 2 months.29

Tobacco can cause DNA and chromosomal
damage to human germinal cells, oocytes, and
spermatozoa.29 Chemicals in cigarette smoke
also accelerate follicular depletion and reduce the
number of oocytes in a dose-related fashion, which
is clinically manifested by a reduction in the age of
menopause by about 2 years among smokers, thus
shortening the span of the woman’s fertile years.29

A growing number of studies support the asso-
ciation between smoking and a delay in concep-
tion and infertility. A meta-analysis performed by
Augood and colleagues30 found a 60% increased
risk of infertility among smoking women (OR
1.60, 95% confidence interval [CI] 1.34e1.91). A
reduced OR of becoming pregnant was also noted
for smokers in a meta-analysis of women under-
going in vitro fertilization treatment (OR 0.66,
95% CI 0.49e0.88).30 The adverse effects of
smoking on fertility seem to be reversible. Former
smokers seem to have comparable rates of infer-
tility with those who never smoked.30

Complications During Pregnancy

The effects of tobacco smoke become tangible and
clinically apparent before the birth of the fetus.
Tobacco can adversely affect the woman’s ability
to carry a pregnancy to term without com-
plications.31 In a meta-analysis performed by
Castles and colleagues,31 smoking during preg-
nancy was strongly associated with an increased
risk for abruption of placenta, ectopic pregnancy,
and preterm premature rupture of the membrane.
After reviewing the data reported in 34 studies, the
authors conclude that the OR among smokers for
the outcomes mentioned earlier ranged from 1.6
to 1.91. The OR for preeclampsia was 0.51. The
explanation for this seemingly protective finding
remains unclear. Theories proposed include that
the plasma volume expands less in pregnant
smokers than in pregnant nonsmokers, that the
thiocyanate found in tobaccosmokehasahypoten-
sive effect, and that nicotine has an inhibitory effect
on the production of fetal thromboxaneA2, a potent
vasoconstrictor. Nevertheless, this likely benefit is
outnumbered by the risk of pregnancy-related
complications that tobacco smoke presents.
The risk of stillbirths among pregnant smokers

has also been investigated in the last several years.
In a review of the Missouri maternally linked cohort
data files spanning from 1978 to 1997, the rate of
stillbirths (defined by in utero fetal death at �20
weeks) climbed with increasing tobacco use.32

Furthermore, smoking mothers were about 50%
more likely to experience intrapartum (occurrence
during labor) fetal death than their nonsmoking
counterparts.32

The same investigators also assessed the effect
of prenatal smoking among women of advanced
maternal age. Women were divided into 2 age
groups (<35 years of age, or �35 years of age).
Compared with nonsmoking younger gravidas,
younger (group aged <35 years) smoking mothers
had a 30% greater likelihood of stillbirth (both an-
tepartum and intrapartum). The adjusted hazard
ratios (AHR) for the smokers greater than age 35
years were 2.6 (antepartum) and 3.2 (intrapartum)
compared with the younger nonsmoker referent
group.33 Thus, when adjusted for confounders,
increasing age appeared to be an important modi-
fier in the relationship between in utero fetal expo-
sure to tobacco smoke and stillbirths, particularly
intrapartum stillbirths.
An increased risk was noted in the other end of

the age spectrum: adolescence. Pregnant adoles-
cents already have an increased risk for adverse
birth outcomes, including preterm birth, LBW, fetal
growth restriction, late fetal death, and infant
mortality.34 After adjusting for maternal race,
body mass index (BMI), prenatal care received,
fetal sex, and year of birth, the investigators found
the risk for intrapartum stillbirth among smoking
adolescents less than 15 years of age to be twice
the risk for older adolescent and mature mothers.
Based on the AHR, the risk of intrapartum stillbirth
among smokers decreased as maternal age
increased (AHR of 4.0 for mothers <15 years of
age, AHR of 1.5 for mothers aged 15e19 years,
and AHR of 1.8 for mothers aged 20e24 years).
These studies are in concordance with others
that report an increased risk of stillbirths among
smoking mothers, and point to a particular need
for smoking cessation interventions at both ends
of the maternal age spectrum.
LBW and SGA

In 1957, Simpson24 reported an adverse relation-
ship between maternal smoking and birth weight.
The association between tobacco smoke expo-
sure and infant LBW and SGA has since been



Smoking Cessation in Pregnancy 79
confirmed in numerous studies, and has been
attributed to intrauterine growth retardation rather
than preterm delivery.35e37 LBW, less than 2500 g,
is one of the most reported complications of
tobacco smoke in the literature. Cigarette smoking
is the single most important factor affecting birth
weight in developed countries.27,36

Womenwho smoke are 2 to 3 timesmore likely to
deliver an LBW infant than their nonsmoking coun-
terparts, with an average decrease in their baby’s
weight of 150 to 300 g at birth.35,38 Smokers also
have an increased risk for anSGA infant,with a rela-
tive risk ranging from 1.3 to 10.0.1 In a recent
population-based analysis among smoking and
nonsmoking mothers, maternal tobacco use was
an independent predictor of SGA (<10th percentile
for gestational age).39 A disproportionate increase
in SGA remained when compounded with addi-
tional maternal nutritional and uteroplacental
constraints such as maternal underweight and
essential hypertension.39 Studies have shown
a statistically significant dose-response relation-
ship between the number of cigarettes smoked
by the mother and the risk of LBW and SGA.1,35,40

This dose-response relationship seems to be
more pronounced among older (�30 years)
mothers.35 Both maternal and paternal smoking is
associated with LBW, with maternal smoking
having a greater effect.27

In a prospective study of the offspring of 1518
women, anthropometric measurements (including
birth weight, crown-heel length, ponderal index)
were less affected when women stopped smoking
during their pregnancy compared with those who
continued to smoke throughout pregnancy.1,41 It
is not yet fully understood at what point during
pregnancy a mother can quit smoking and avoid
the increased risks of LBW and SGA. Most studies
have shown that thosewho quit in the first trimester
canachieve the same lower relative riskof LBWand
SGA than those who never smoked during preg-
nancy, whereas others show the greatest effect
occurring during the third trimester.1,38,40,42 These
findings highlight the importance of continued
smoking cessation interventions throughout
pregnancy.
SIDS

SIDS has been linked repeatedly with maternal
smoking. SIDS is one of the leading causes of
death among infants 1 month to 1 year of age in
the United States.27,43 Multiple risk factors have
been identified, and the incidence of SIDS
declined in developed nations in the 1990s thanks
to an aggressive Back to Sleep public health
campaign advising parents to lay sleeping infants
on their back.27 Given the success of this interven-
tion, maternal smoking has now become a major
risk factor for SIDS.

There are many hypotheses as to the cause of
SIDS and the role tobacco plays. It is believed
that the immediate cause of death in SIDS is func-
tional and affects the cardiorespiratory system.44

One theory is that these infants have an abnormal
arousal or respiratory control mechanism.44 Addi-
tional reports reveal evidence that nicotine may
affect the ventilatory response to hypoxia, that
there is impairment of the peripheral autonomic
nervous system, and that there is an absent adre-
nomedullary response to hypoxia after nicotine
exposure.44,45

The relationship between tobacco smoke and
SIDS has been reviewed extensively in the litera-
ture as well as by federal agencies and the World
Health Organization.27 In a large systematic review
conducted by Anderson and Cook,44 it was
determined that maternal smoking doubles the
risk of SIDS, and that the data point to a causal
relationship between SIDS and postnatal expo-
sure to tobacco smoke. A report by the National
Cancer Institute/California Environmental Protec-
tion Agency concludes that, after a review of the
literature, a causal relationship between maternal
smoking and SIDS is implied.46 Additional investi-
gations have quantified smoking and found
a significant dose-response relationship between
smoking and SIDS, and one study found that the
risk of SIDS was reduced with smoking cessation
during pregnancy.27
Behavior and Cognitive Function

The effect of nicotine on neurotransmitters
Smoking-induced changes in utero to the fetal
central nervous system may lead to the long-
term development of learning, memory, and atten-
tion deficits.25 Once nicotine has entered the fetal
bloodstream, it binds to nicotinic acetylcholine
receptors (nAChRs), which are present in the fetal
brain as early as 4 to 5 weeks of gestation.25

Following binding and activation by nicotine, the
nAChR can influence the expression of several
neurotransmitters in the peripheral and central
nervous system, including acetylcholine, dopa-
mine, norepinephrine, epinephrine, serotonin,
glutamate, and g-aminobutyric acid.25

Catecholamines have been implicated in drug
addiction and affective disorders, behavioral and
cognitive functions regulated in the prefrontal
cortex, and response to stress.25 Both increases
and decreases in catecholamines have been
noted in the animal offspring following nicotine
exposure during gestation.25 In humans, the



Murin et al80
effects of smoking on catecholamines during
pregnancy are still being scrutinized. Amniotic fluid
of smokers has been shown to contain higher
levels of norepinephrine and epinephrine during
the third trimester compared with nonsmokers,
suggesting fetal adrenergic activation.25 Further-
more, levels of epinephrine in the umbilical artery
cord blood were found to be decreased among
smokers compared with nonsmokers following
birth.47 Such alterations point to a likely sympa-
thetic nervous system dysfunction. Further studies
are needed to better understand this imbalance of
neurotransmitters and their clinical relevance.
Maternal smoking during pregnancy has also

been associated with an increased rate of mood
and conduct disorders in the offspring.25,48 This
link has spurred an increasing interest in the effect
of nicotine on the serotonin system. After being
exposed prenatally to nicotine, neonatal and juve-
nile rats were found to have decreased serotonin
turnover in certain regions of the brain.25 At birth
and in adolescence, both an increased density of
serotonin transporter (SERT) and decreased
density of SERT binding sites in the cortex have
been reported in animals exposed to prenatal
nicotine.25 These studies propose that nicotine
has long-lasting effects on the fetal neurotrans-
mitter system, lasting even into adulthood.
The myriad interactions of nicotine on the neuro-
transmitter systems contribute to understanding
of the gross implications on fetal development
that seem to extend into adulthood.

Attention-deficit disorder/hyperactivity
The effect of prenatal and postnatal tobacco
smoke on behavioral and cognitive functions has
been reported increasingly in the past 2 decades.
Studies of children whose mothers smoked during
pregnancy have repeatedly shown an increased
rate of behavior problems compared with children
of nonsmoking mothers.27,28 Weitzman and
colleagues49 investigated the possible association
between maternal smoking and behavioral prob-
lems among 2256 children aged 4 to 11 years.
They found that maternal smoking (prenatal, post-
natal, and combined) had an independent associ-
ation with an increase in behavioral problems (eg,
anxiety, depression, antisocial behavior, and
hyperactivity). In addition, smoking a pack or
more per day was independently associated with
a twofold increase in extreme behavior problem
scores compared with children of mothers who
did not smoke.49

Fergusson and colleagues50 set out to replicate
these findings while controlling for confounders
believed to be limitations in the study by Weitzman
and colleagues.49 Using longitudinal data, they
assessed the relationship between maternal
smoking and conduct and attention-deficit disor-
ders on a cohort of 1265 children in New Zealand.
Overall, they concluded that smoking during
pregnancy increases the risk of conduct and
attention-deficit disorders among the offspring,
with a greater significant association for smoking
during, rather than after, pregnancy. Reports
have continued to be published, including
a systematic analysis of 24 studies of children
born to mothers who smoked prenatally, with find-
ings consistent with an increased risk of attention-
deficit hyperactivity disordererelated disorders.51

Because of methodological limitations and varia-
tions among the literature, further studies are
needed to fully understand the relationship
between perinatal tobacco exposure and behav-
ioral disorders among offspring.
Cognitive impairments
Studies on cognitive development among children
exposed to tobacco smoke perinatally are conflict-
ing because confounders in this area of research
are particularly difficult to control for. Women
who smoke during pregnancy tend be of lower
SES, and differ in other health-related behaviors,
personality, and childrearing approaches.52

Among studies that attempted to control for
potential confounders, several have found
a dose-dependent relationship.53e55 In a prospec-
tive follow-up study of 400 families in upstate New
York, Olds and colleagues56 found a decline in
Stanford-Binet scores of 4.35 points among 3-
and 4-year-old children of smokers compared
with those of nonsmokers. This finding was as-
sessed after controlling for confounders such as
social class, maternal education and intelligence
quotient (IQ), and qualities of caregiving.56

Conversely, Fergusson and Lloyd57 found that,
after controlling for SES and features of home
environment, intellectual differences among 8
and 10 year olds were lost when comparing those
exposed to prenatal tobacco with those who were
not.57 Differences in study methodology as well as
in age of the children studied may account for the
different findings. In a recent cohort analysis per-
formed by Lundberg and colleagues,58 sons of
smoking mothers had an increased risk of poor
intellectual performance compared with sons of
nonsmoking mothers. However, this finding was
lost once familial factors such as birth order and
maternal age were controlled for. Thus, further
research is needed in this field to better under-
stand the role pre- and postnatal tobacco smoke
plays in the cognitive and intellectual performance
among offspring.
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Addiction: use of tobacco among offspring
When adolescent rats are given the opportunity,
those exposed prenatally to nicotine will self-
administer larger amounts than rats that were not
exposed to nicotine.28 Results from human anal-
yses indicate that prenatal tobacco smoke is asso-
ciated with a higher likelihood of offspring smoking
later in life.

In a retrospective study of 2 cohorts conducted
by Kandel and colleagues,59 prenatal smoking
increased the odds of smoking among daughters
fourfold. Cornelius and colleagues60 studied
a cohort of 589 10 year olds who were followed
since their gestation. Offspring who were
exposed to greater than half a pack per day were
5.5 times more likely to have experimented with
smoking tobacco. In a 30-year prospective study
(sample size 1248), Buka and colleagues61 evalu-
ated the link between prenatal tobacco smoke
and smoking among the offspring. When adjusted
for SES, maternal age at pregnancy, offspring
gender, and age at time of interview, the investiga-
tors report a twofold statistically significant
increase between mothers who smoked 1 pack or
more per day during pregnancy and offspring nico-
tine dependence.

There are several proposed mechanisms to
support the association between prenatal tobacco
use and the predilection for tobacco use among
the offspring. One such hypothesis is that in utero
nicotine exposure causes embryologic changes
that lead to an increase in the number of nicotine
receptors, which may increase susceptibility for
tobacco use later in life.60 Another mechanism is
that the association can be the result of the disrup-
tion that nicotine exposure causes on fetal brain
development. Nicotine receptors (which are
present early in fetal development), are stimulated
and thus upregulated by nicotine.45 This upregula-
tion causes a premature switch from cell replica-
tion to differentiation, and the changes this leads
to in fetal brain development can have lasting
behavioral effects that become evident later in
life. There is also the possibility that mothers who
smoke may pass on a genetic predisposition to
their offspring.61
Prenatal Smoking and Child Overweight

Recent research indicates that prenatal smoking is
associated with overweight and obesity among
offspring later in life. The strength of this relation-
ship, as well as the effect of confounders such
as maternal weight and social differences, still
need to be better understood.

Oken and colleagues62 studied the association
of perinatal tobacco smoke and child overweight
in a prospective cohort study. Women of singleton
birth in Massachusetts were enrolled at gesta-
tional age less than 22 weeks, and were inter-
viewed during prenatal care visits, at delivery,
and at 6 months and 3 years after parturition.
Both BMI and various skinfold measurements
were obtained, and potential confounders such
as maternal education, race/ethnicity, income,
and child diet were adjusted for. Maternal early
pregnancy smoking (smoking during the 3 months
before learning of pregnancy) was strongly associ-
ated with offspring being overweight by age
3 years, with an adjusted OR for overweight of
2.2 compared with those of mothers who never
smoked. In addition, children of mothers who
had quit smoking before pregnancy were not
more overweight compared with children of never
smokers (OR of 1.0). The small sample size of
women who smoked past their first trimester
did not allow for multivariable analysis of
exposure.62

Some of the same investigators conducted
a meta-analysis of the existing literature to better
understand the link between prenatal tobacco
exposure and childhood adiposity.63 Fourteen
studies were ultimately eligible, included 84,563
children, and represented pregnancies from 1958
to 2002 among low- and nonelow-income popula-
tions residing in North America, Europe, and
Australia. Children of mothers who smoked during
pregnancy were at increased risk for being over-
weight (adjusted OR 1.5) compared with children
of those who did not smoke during pregnancy.
Most studies adjusted for maternal weight, fetal
growth, and SES. Among studies that included
quantitative measurements of prenatal tobacco
smoke, a dose-response relationship was consis-
tently evident. Furthermore, in several studies,
smoking throughout pregnancy was associated
with a greater risk for child overweight than
smoking only during early pregnancy.63 Thus,
despite a wide range of populations and after ad-
justing for certain confounders, the literature
suggests that exposure to prenatal tobacco smoke
increases the risk for childhood overweight.

To date, the association between prenatal
tobacco exposure and offspring overweight is
not fully understood. A hypothesized mechanism
is that fetal exposure to nicotine leads to changes
in the catecholaminergic system associated with
the brain’s reward system, or that nicotine directly
affects the hypothalamic centers that direct appe-
tite and eating behavior.45,62,64 A better under-
standing of the relationship between prenatal
tobacco exposure and overweight in children can
offer valuable insight into the fight against the
current childhood obesity epidemic.
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Respiratory Illness and Lung Function
in Offspring

Studies have shown an increase in respiratory
illnesses among infants and children of smoking
mothers. The effects of prenatal nicotine exposure
have been studied in both animal models and hu-
mans. In a national British study of 12,743 children,
Taylor and Wadsworth65 found a significant
increase in bronchitis and hospital admissions for
lower respiratory tract illnesses in the first 5 years
of life among those born to mothers who smoked
during pregnancy. Smoking after birth did not
influence the rate of hospital admissions for respi-
ratory illnesses, thus suggesting a significant
prenatal effect on outcome. Other studies have
had similar findings, with prenatal (and not post-
natal) exposure to nicotine being associated with
increased number of respiratory illnesses among
the offspring.66

There is also some evidence that maternal
smoking increases the risk of childhood asthma.
In a population-based cohort study, 58,842
singleton births were followed by means of regis-
tries from birth until the age of 7 years.67 The
primary outcome was asthma, and adjustments
were made for gender, birth order, maternal age,
marital status, and maternal occupation (used as
an indicator for SES). Maternal smoking increased
the risk of asthma, with an adjusted OR of 1.23 for
light (<10 cigarettes per day) and 1.35 for heavy
(>10 cigarettes per day) smoking.67

Evidence also shows a correlation between peri-
natal tobacco smoke and decreased lung function
among infants as well as among school-age chil-
dren. Hanrahan and colleagues68 showed that
infants whose mothers smoked during pregnancy
had decreased functional flow rates at functional
residual capacity compared with those whose
mothers did not smoke during pregnancy. Cun-
ningham and colleagues69 furthered this assess-
ment by comparing spirometry results among
children age 8 to 12 years whose mothers did
not smoke during or after pregnancy, smoked
during pregnancy and not after, smoked during
and after pregnancy, and did not smoke during
pregnancy but did so later. After adjusting for
certain confounders, the investigators found that
children whose mothers smoked during preg-
nancy had slight but statistically significant defi-
cits, the largest of which were a 5.2% decrease
in forced expiratory flow at 25% to 75% and
6.8% in forced expiratory flow at 65% to 75%.
The spirometry values among children whose
mothers smoked only after pregnancy were not
significantly different from those of nonsmokers.
Thus, it seems that there is not only an association
with prenatal smoking and decreased lung
function among offspring, but that this may have
a lasting effect, at least until early adolescence.
In animal models, the neonatal lung manifests

maternal nicotine exposure by hypoplasia,
decreased elastin in the parenchyma, and
increased alveolar volume, which suggests em-
physemalike changes.70 Nicotine receptors are
present in bronchial smooth muscle, submucosal
glands, bronchial epithelial cells, and vascular
endothelial cells. Work by Sekhon and
colleagues66 showed that maternal nicotine expo-
sure greatly increases a-7 nACHR subunit expres-
sion in airway epithelial cells, increases collagen
gene expression and collagen staining in airway
and alveolar walls, and increases type II cells in
newborn rhesus monkeys. Nicotine may therefore
directly stimulate a-7 nACHRebearing fibroblasts
to lay down an increased amount of connective
tissue, leading to increased airway wall thickness.
Sekhon and colleagues71 were able to identify

an increase in collagen mRNA and protein expres-
sion following nicotine exposure throughout the
lung. The investigators propose that this accumu-
lation of excess collagen may play an important
role in the decrease in fixed lung volume found in
the nicotine-exposed neonatal lung. Furthermore,
increased collagen content may also explain the
decrease in functional residual capacity and
decrease in lung compliance found in infants sub-
jected to prenatal tobacco exposure.71 The
collagen accumulation and airway wall dimensions
discovered by the investigators were more promi-
nent in the peripheral rather than central airways.
Because changes in peripheral airways produce
greater alterations in airway resistance and
maximum expiratory flow rates than those in
central airways, this provides insight into why the
spirometry measurements discussed earlier
among children exposed to tobacco prenatally
were decreased compared with their nonenico-
tine-exposed cohorts.71

SMOKING CESSATION AND PREGNANCY

Given the well-documented adverse effects of
smoking during pregnancy, efforts to reduce the
prevalence of smoking among pregnant women
are critically important. Women are uniquely moti-
vated to quit during pregnancy; they are more
likely to quit during pregnancy than at any other
point in their lives.1 However, tobacco addiction
is a chronic disorder, and most women smoking
when they become pregnant continue to smoke.
The United States Public Health Service has esti-
mated that if all women ceased smoking during
pregnancy, the cumulative benefits would be



Box 1
Components of the 5 A’s approach

1. Ask. All pregnant women should be ques-
tioned about smoking status at each visit.
Because of the stigmaagainst smoking inpreg-
nancy, there is greater risk of deception about
smoking behavior in this population.78,79 A
more nuanced approach, using multiple-
choice questions about smoking rather than
Yes/No questions, has been shown to increase
disclosure, and is recommended.74 An example
of appropriate multiple-choice questions is
provided in Box 2.

2. Advise. Women who smoke should be given
clear, strong, direct, and personalized advice
to cease smoking, emphasizing the potential
benefits tomother and fetus. Self-help mate-
rials (discussed later) should be offered. The
combination of brief counseling and simple
self-help materials increase quit rates by
30% to 70% compared with simple advice
to quit.77

3. Assess. Smokers’ readiness to quit smoking
should be assessed at each prenatal visit. It is
suggested that this be framed as readiness
to quit within the next 30 days. If yes, assis-
tance with cessation should be provided (see
#4). For those patients who are not yet ready
to quit, nonjudgmental encouragement
should be provided, and obstacles to cessa-
tion identified and, if possible, addressed.
Motivational interviewing may be helpful in
moving patients toward cessation readiness.

4. Assist. Patients who express a willingness to
quit should be encouraged to set a quit
date and counseled about strategies for
a successful quit attempt. Although even
minimal counseling has been shown to
improve quit rates, more extensive coun-
seling is superior and the USDHHS PHS guide-
lines recommend that more than minimal
counseling be provided to pregnant women.
As part of the counseling intervention,
women should be encouraged to review
past quit attempts to identify and remedy
reasons why they may not have been success-
ful, and to anticipate challenges and identify
strategies for coping with them. Specific
concerns raised by patients about the quit-
ting process should be addressed, and
patients should be encouraged to seek social
support for their quit attempt from family,
friends, and others. Self-help materials
should be provided, and the patient directed
to other available resources that might help
in the quit attempt (additional individual or
group counseling, cognitive behavioral
therapy, quit helplines).

5. Arrange. Follow-up visits to assess and
support the cessation effort should be ar-
ranged.

Box 2
An example of appropriate multiple-choice
questions about smoking status

Which of the following best describes your ciga-
rette smoking?

� I smoke regularly now, about the same as
before finding out I was pregnant

� I smoke regularly now, but have cut down
since I found out I was pregnant

� I smoke every once in a while
� I have quit smoking since finding out I was
pregnant

� I was not smoking around the time I found
out I was pregnant, and I do not currently
smoke cigarettes74
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substantial, with an 11% reduction in stillbirths and
a 5% reduction in newborn deaths.72 Although
most women who quit during pregnancy resume
smoking after delivery, some do remain abstinent.
Pregnancy thus provides a window of opportunity
for smoking cessation that should be maximally
exploited by health care workers.

Tobacco dependence is considered a chronic
but treatable condition. Cessation is difficult but
achievable, and smoking cessation interventions
in pregnancy have been shown to reduce the
proportion of women who continue to smoke and
to reduce the complications associated with
smoking.73 Extensive, evidence-based, well-refer-
enced guidelines for smoking cessation have been
published and are readily available.74,75 Although
most recommendations are applicable to all
smoking patients, pregnant women are considered
a special population for which there is some varia-
tion from standard recommendations, chiefly con-
cerning the role of pharmacotherapy in cessation
efforts. Recommendations specifically tailored to
the pregnant smoker are included in the United
States Department of Health and Human Services
(USDHHS) Public Health Service (PHS) Clinical
Practice Guideline Treating Tobacco Use and
Dependence: 2008 Update,74 as well as in
a Committee Opinion of the American College of
Obstetricians and Gynecologists.75 A brief over-
view of smoking cessation during pregnancy,
largely drawn from these sources, is provided later.

Timing of Cessation

Smoking cessation before conception is ideal. Quit-
ting before pregnancy offers the greatest potential
benefits to mother and fetus, and also presents the
broadest range of cessation options because there
are no concerns about the potential adverse effects
to the fetusof includingmedications in the cessation



T ble 1
K y features of the published randomized clinical trials of efficacy and safety of NRT use during pregnancy

S udy
Year
Published Design Subjects Intervention Outcomes

Chemical
Confirmation? Results Comments

Wisborg
et al89

2000 RCT, single blind,
placebo
controlled

Pregnant,
smoking �10
cigarettes/d
after first
trimester

Patch (N 5 124)
vs placebo
patch
(N 5 126).
All subjects
received
counseling

Continuous
abstinence,
abstinence at
various visits,
birth weight,
gestational
age

Salivary cotinine Continuous
abstinence
21% in NRT vs
19% in
placebo
group. No
significant
differences in
other
endpoints

Compliance very
low in both
groups.
Abstinence
lower in both
groups than in
patients not
enrolled in
trial

K pur
et al84

2001 RCT, double-
blind, placebo
controlled

Pregnant,
smoking �15
cigarettes/d

Patch (N 5 17) vs
placebo patch
(N 5 13)

Cessation rate,
time point
unclear

Serum and
salivary
cotinine

23.5% cessation
vs 0% but
P 5 .11

Study
underpowered

H gaard
et al86

2003 Prospective,
randomized by
birth dates

Pregnant, daily
smokers

Intervention
with
multimodal
program
(individual
counseling
and invitation
to cessation
group with
option of
nicotine patch
and/or gum)
(N 5 327)
vs usual care
(N 5 320)

Self-reported
cessation rate
and combined
self-reported
cessation plus
low salivary
cotinine

Salivary cotinine Cessation with
low cotinine
7% in
intervention
vs 2.2% in
control group
(P 5 .004). No
significant
differences in
birth weight

Only 75 of 327
women in
intervention
arm elected
to receive NRT
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Hotham
et al90

2006 Prospective,
randomized
pilot study

Pregnant,
smoking �15
cigarettes/d

Counseling plus
free nicotine
patch (N 5 20)
vs counseling
only (N 5 20)

Abstinence
at delivery

Exhaled carbon
monoxide
and salivary
cotinine

15% vs 0%
cessation; 35%
vs 25% had
a reduction in
cotinine level
from baseline

Low compliance
with
treatment. No
patients had
cotinine levels
on patch that
were higher
than baseline

Pollak
et al87

2007 Prospective,
randomized,
open label

Pregnant,
smoking >5
cigarettes/d

CBT plus NRT
(patch, gum,
or lozenge)
N 5 122 vs CBT
alone (N 5 59)

7-day point
prevalence
self-reported,
chemically
confirmed
abstinence at
various time
points

Exhaled carbon
monoxide and
salivary
cotinine

18% vs 7%
abstinent at 38
wk gestation
(P 5 .04) but
no difference
3 mo after
parturition

Study
terminated
prematurely
caused by/
because of
higher rate of
adverse birth
outcomes in
treatment arm

Oncken
et al88

2008 Prospective,
randomized,
placebo
controlled,
single blind

Pregnant,
smoking �1
cigarettes/d

Nicotine gum
(N 5 100) vs
placebo
(N 5 94). All
subjects
received brief
counseling

7-day point
prevalence
self-reported,
chemically
confirmed
abstinence;
birth weight,
others

Exhaled carbon
monoxide and
urinary
cotinine; other
tobacco
alkaloids

Study
terminated
early because
of lack of
efficacy. 18%
vs 14.9%
abstinent at 34
wk gestation
(P 5 .56)

Statistically
significant
increases in
birth weight
and
gestational
age in NRT
group

Abbreviations: CBT, cognitive behavioral therapy; RCT, randomized controlled trial.
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effort.Womenofchildbearingage,particularly those
who are contemplating pregnancy, should be
encouraged to quit, and offered assistance with
doing so. Although for smoking cessation during
pregnancy the adage “the sooner the better”
applies, quitting at any time during pregnancy is
better than not quitting at all. Even quitting later in
pregnancy is associated with a reduction in compli-
cations, especially LBW.76

Approach to Smoking Cessation

The5A’s approach to smoking cessation is broadly
endorsed. The 5 A’s approach has been adapted
for pregnant women.75,77 The components of this
approach are detailed in Box 1; Box 2.

Self-help Materials

Self-help materials are materials that can be used
alone. The most common self-help materials are
written materials such as booklets, but videos,
computer-based interventions, audiocassettes,
and recorded telephone messages are also in
this category. Although self-help materials are
generally considered only marginally effective in
aiding smoking cessation, a 2008 systematic
review and meta-analysis of self-help materials
for smoking cessation in pregnancy found that
they were associated with a pooled ratio of 1.834
for cessation in this population.80 Self-help mate-
rials that are tailored to pregnancy have been
shown to be associated with a significantly higher
quit rate than general materials.81 Materials may
also be tailored to the patient’s age group, educa-
tional level, or cultural group. There is no evidence
that self-help materials of greater intensity are
associated with higher quit rates than lower inten-
sity interventions.80

Counseling

A variety of psychosocial interventions to support
smoking cessation have been studied, including
informational counseling, cognitive behavior
therapy (intended to identify and modify faulty or
distorted negative thinking styles and the malad-
aptive behaviors associated with those thinking
styles), and motivational interviewing (a question-
and-answer method of interviewing intended to
increase the patient’s motivation to change). The
themes that emerge from this literature are that
trained counselors are more effective than
untrained counselors, heavier smokers seem to
be more resistant to the effects of counseling
and other interventions than are lighter smokers,
and that counseling of any extent is more effective
than usual care, usually defined as simple advice
to quit and brief (<3 minutes) counseling.
The USDHHS guidelines recommend that
“.because of the serious risks of smoking to the
pregnant smoker and the fetus, whenever possible
pregnant smokers should be offered person-
to-person psychosocial interventions that exceed
minimal advice to quit.”74 No specific counseling
approach is recommended, and it is not clear
that, once counseling is more than minimal, addi-
tional benefit is derived from more intensive
interventions.
Pharmacologic Therapies

Among nonpregnant smokers, the efficacy of nico-
tine replacement therapy (NRT) and other
pharmacotherapies is well established and phar-
macotherapy is recommended as part of usual
care. However, pharmacotherapy as an aid for
smoking cessation during pregnancy remains
controversial; the evidence base to guide decision
making in this area is minimal, and neither safety
nor efficacy has been proved. There are numerous
concerns about NRT during pregnancy. Because
nicotine is considered to be the primary agent of
the injurious effects of smoking on the fetus,
prescribing nicotine carries risk of the same
adverse outcomes as smoking, including congen-
ital malformations, LBW, and preterm delivery. It is
unknown whether the different pharmacokinetics
of constant-rate nicotine delivery, such as from
the nicotine patch, carry different risks of harm
than the intermittent dosing that results
from smoking and intermittent forms of NRT
(gum, lozenge, inhaler, nasal spray). Theoretically,
during a period of NRT, the fetus could be exposed
to higher levels of nicotine than from smoking if the
dose used for replacement therapy exceeded that
obtained from smoking, or if active smoking
continued during NRT. However, in those trials
that have monitored baseline cotinine levels and
cotinine levels on NRT, this has not been the
case. Although guidelines have suggested that
practitioners consider monitoring blood nicotine
levels in pregnant women prescribed NRT,82 this
is not common practice.
One potential benefit to NRT is allowing the fetus

a more gradual withdrawal from nicotine than might
occur with abrupt smoking cessation, which may
cause physiologic stress to the fetus.83,84 This topic
of NRT during pregnancywas recently and compre-
hensively reviewed.85 To date, there have been only
6 published randomized clinical trials of efficacy
and safety of NRT use during pregnancy. Key
features of these trials are summarized in Table 1
and several are discussed here in greater detail.
The largest study to date was that of

Hegaard and colleagues.86 This prospective
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quasi-randomized, unblinded study compared
intervention (individual counseling plus invitation
to join a cessation program with optional NRT)
versus usual care (standard counseling). The study
showed a substantial benefit to intervention
compared with usual care, with an OR for cessa-
tion of 4.2 in the intervention group. Cotinine vali-
dated cessation rates were 7% in the
intervention group and 2% in the control group.
Low caffeine consumption, years of education,
lack of exposure to passive smoking outside the
home, and previous quit attempts were positively
associated with cessation. However, only
a minority of women in the intervention arm (87
of 327) elected to participate in the intensive
smoking cessation program. Of those who did,
75 (86%) used NRT as either patch, gum, or patch
plus gum. Their self-reported cessation rate was
14.4% versus 5% in the control group, and the
outcome of self-reported cessation plus cotinine
less than 30 ng/ml was also significantly better
for intervention versus control patients (7% vs
2.2%). There was no difference in birth outcomes.
Although this study supports the efficacy of amulti-
modal intervention including NRT to promote
cessation among pregnant smokers, it also indi-
cates a lack of enthusiasm for such therapy among
pregnant smokers.

A large, open-label randomized trial comparing
cognitive behavioral therapy plus NRT (patch,
gum, or lozenge) with cognitive behavioral therapy
alone found a nearly threefold increase in bio-
chemically validated smoking cessation at
multiple time points.87 However, study recruitment
was suspended because interim analysis found
a higher rate of negative birth outcomes (prematu-
rity, neonatal intensive care unit admission, SGA,
abruption, fetal demise) in the NRT arm. However,
randomization in the groups resulted in a much
higher proportion of women with a history of
previous preterm birth in the NRT arm (32% vs
12%), which may have contributed to this differ-
ence in outcome. The benefit of the pharmacologic
intervention in this study did not persist after partu-
rition. Cotinine levels were measured and were
higher in women with adverse fetal outcomes
than in those without, and lower in those on NRT
than in continued smokers.

Most recently, a randomized, double blind,
placebo-controlled study of NRT (nicotine gum)
versus placebo was performed. Subjects had to
be smoking only 1 cigarette per day at enrollment,
although the average was 18/d. All subjects
received individualized counseling. Compliance
was low in both groups, with an average of only
∼3 pieces of gum used per day per subject. The
study terminated early because of lack of efficacy
at interim analysis; biochemically confirmed absti-
nence rates were not significantly different for NRT
versus usual care groups, 18% versus 14.9%
abstinent at 34 weeks’ gestation (P 5 .56).
However, birth weights and gestational age were
both greater with NRT than placebo.88

Cumulatively, the trials of NRT in pregnancy
show that quit rates are low among women still
smoking at the end of the first trimester whether
or not intervention is offered, that pregnant women
are not eager to use NRT during pregnancy, and
that there are substantial difficulties inherent in
intervention studies in pregnant women.

Without definitive evidence on which to base
recommendations, current guidelines are based
on expert opinion and call for judgment on
the part of the treating clinician. The USDHHS
guidelines state: “Although the use of NRT
exposes pregnant women to nicotine, smoking
exposes them to nicotine plus numerous other
chemicals that are injurious to the woman and
fetus. These concerns must be considered in the
context of inconclusive evidence that cessation
medications boost abstinence rates in pregnant
smokers.” The American College of Obstetricians
and Gynecologists (ACOG) recommends that
NRT should be used only when the potential bene-
fits outweigh the unknown risks.75

The safety and efficacy of other pharmacother-
apies for smoking cessation are unknown. ACOG
suggests that bupropion may be considered
during pregnancy and lactation when nonpharma-
cologic therapies fail,75 and the USDHHS guide-
lines state that “Bupropion SR should be used
during pregnancy only if the increased likelihood
of smoking abstinence, with its potential benefits,
outweighs the risk of bupropion SR treatment
and potential concomitant smoking.”74
SUMMARY

Smoking during pregnancy is a leading cause of
adverse maternal and fetal outcomes and causes
a variety of lasting ill effects in offspring. Most
women who are smoking at conception continue
to smoke during pregnancy. Although fewer
women now smoke during pregnancy than during
past decades, most of this gain has been caused
by reduced smoking prevalence among young
women rather than improved rates of cessation
among pregnant women, and troubling trends in
smoking among youth suggest that smoking
during pregnancy will continue to be amajor public
health issue. Smoking during pregnancy is most
prevalent among young, uneducated women,
and partner smoking is a major risk factor for
both smoking during pregnancy and resuming
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smoking afterward among those who have quit. All
pregnant women should be assessed for smoking
status, advised to quit, and offered assistance in
doing so at all prenatal visits. Counseling and
self-help materials are the cornerstones of cessa-
tion, and the role of NRT and other pharmacologic
approaches in cessation remains unclear. Further
research is needed into optimal approaches to
smoking cessation for pregnant women to reduce
the myriad adverse effects of smoking during
pregnancy on mother, fetus, and offspring, and
for relapse prevention for those women who do
manage to quit smoking during pregnancy.
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Rationale: Although epidemiological studies suggest that exposure
to maternal smoking during fetal and early life increases the risk of
childhood wheezing and asthma, previous studies were not able to
differentiate the effects of prenatal from postnatal exposure.
Objectives: To assess the effect of exposure to maternal smoking only
during pregnancy on wheeze and asthma among preschool-age
children.
Methods: A pooled analysis was performed based on individual par-
ticipant data from eight European birth cohorts. Cohort-specific
effects of maternal smoking during pregnancy, but not during the
first year, on wheeze and asthma at 4 to 6 years of age were esti-
mated using logistic regression and then combined using a random
effects model. Adjustments were made for sex, parental education,
parental asthma, birth weight, and siblings.
Measurements and Main Results: Among the 21,600 children in-
cluded in the analysis, 735 children (3.4%)were exposed tomaternal
smoking exclusively during pregnancy but not in the first year after
birth. In the pooled analysis, maternal smoking only during preg-
nancy was associated with wheeze and asthma at 4 to 6 years of
age, with adjusted odds ratios of 1.39 (95% confidence interval,

1.08–1.77)and1.65(95%confidence interval,1.18–2.31), respectively.
The likelihood to develop wheeze and asthma increased statistically
significantly in a lineardose-dependentmanner in relation tomaternal
daily cigarette consumption during the first trimester of pregnancy.
Conclusions: Maternal smoking during pregnancy appears to in-
crease the risk of wheeze and asthma among children who are not
exposed to maternal smoking after birth.

Keywords: asthma; cohort studies; epidemiology; preschool children;

tobacco smoking

Children are especially susceptible to environmental toxicants
due to their growing and differentiating organs and tissues (1–
3). There are critical windows of lung growth and maturation in
fetal life and in the first years after birth. Thus, the impact of
tobacco smoke exposure is most prominent during these periods
(4). Nicotine, carcinogens, and other toxic substances pass the
placental barrier and are also found in the amniotic fluid, af-
fecting the fetus (5, 6).

An association has been reported between smoking in preg-
nancy and respiratory morbidity in the child, such as impaired
lung function and lower airway obstruction (7–10). Because
most women who smoke during pregnancy continue doing so
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AT A GLANCE COMMENTARY

Scientific Knowledge on the Subject

Several epidemiological studies suggest that exposure to
maternal smoking during fetal and early life increases the
risk of childhood wheezing and asthma. However, previous
studies were not able to differentiate effects of prenatal
from postnatal exposure.

What This Study Adds to the Field

This large pooled analysis of eight birth cohorts with data on
more than 21,000 children showed that maternal smoking
during pregnancy is associated with wheeze and asthma in
preschool children, even among children who are not ex-
posed to maternal smoking late in pregnancy or after birth.



after delivery (11), it has been difficult to disentangle the effects
of smoking during and after pregnancy (10). However, human
and animal studies indicate that different biological mechanisms
influence respiratory disease development before and after
birth (9, 12–14). Although pregnant women may quit smoking
(11, 15), the challenge for assessment of fetal smoke exposure
effects on airway disease has been identifying a sufficient num-
ber of children exposed only during pregnancy.

Our principal objective was to assess the effect of exposure to
maternal smoking only during pregnancy on wheeze and asthma
in European children at 4 to 6 years of age followed from preg-
nancy or birth. Some of the results of this study have been pre-
viously reported in the form of an abstract (16).

METHODS

We conducted a pooled analysis based on individual participant data from
European birth cohorts from the ENRIECO (Environmental Health
Risks in European Birth Cohorts) collaboration (17). Cohorts were in-
cluded if they satisfied the following criteria: (1) population-based cohort
focusing on allergy and asthma with ethical approval, (2) recruitment
during pregnancy or shortly (i.e., in the first months) after birth, (3) at
least one follow-up assessment of the outcomes wheeze or asthma during
4 to 6 years of age, and (4) information on maternal smoking from at
least one time point during pregnancy and from the first year after birth.
Eight cohorts met these criteria: ALSPAC (Bristol, UK); AMICS-
Menorca (Island of Menorca, Spain); BAMSE (Stockholm, Sweden);
DARC (Odense, Denmark); GINIplus, LISAplus, MAS (all multicenter,
Germany); and PIAMA-NHS (multicenter, The Netherlands).

Definition of Exposures and Health Outcomes

All exposure information was based on parental questionnaires. The in-
formation on maternal smoking during pregnancy and the child’s first
year of life available in each birth cohort is described in Tables E1 and
E2 in the online supplement. “Maternal smoking during pregnancy”
was defined as smoking of at least one cigarette daily during any tri-
mester. “Maternal smoking during the first year of life” was defined as
maternal smoking in the dwelling or near the child during the child’s
first year of life. GINIplus lacked information on maternal smoking
when the children were 1 year of age; therefore, information from 4
months were used as a proxy. “Any tobacco smoke exposure during the
first year of life” was defined as mother, father, partner, or other person
smoking in the dwelling or near the child during the child’s first year of
life. “Current maternal smoking” was defined as smoking in the dwell-
ing or near the child at the time of outcome assessment (4–6 yr). “Any
current smoke exposure” was defined as mother, father, or other per-
son smoking in the dwelling or near the child at the time of outcome
assessment. ALSPAC lacked information on paternal and other per-
sons smoking when the child was 4 to 6 years of age and was not
included in the analyses of any current smoke exposure. To evaluate
the effect of smoking during pregnancy, maternal smoking during preg-
nancy and during the first year of the child’s life was allocated into four
categories: (1) no smoking during pregnancy or in the first year (refer-
ence category), (2) maternal smoking during pregnancy only, (3) ma-
ternal smoking in the first year only, and (4) maternal smoking during
pregnancy and during the first year. The effect of maternal smoking
during the first trimester was evaluated, irrespective of maternal smok-
ing in the latter trimesters, as well as among mothers who smoked in
the first but not in the third trimester. DARC lacked trimester-specific
information and was excluded from these analyses.

Information on symptoms of wheeze and asthma were obtained from
parental questionnaires (the information on wheeze and asthma available
in each cohort is described in Table E3). “Current wheeze” was defined as
parental-reported wheezing during the last 12 months according to the
International Study of Asthma and Allergy in Childhood (ISAAC) core
questions. This information was available from all cohorts. “Current
asthma” was defined as satisfying at least two out of three of the follow-
ing criteria: (1) a doctor’s diagnosis of asthma ever, (2) parental-reported
wheezing during the last 12 months according to the ISAAC core ques-
tions (18), or (3) asthma medication in the last 12 months. ALSPAC
lacked information on doctor’s diagnosis of asthma and was not included

in the analyses of asthma. The time point for outcome assessments was 5
years of age, except for BAMSE and ALSPAC, which had available
outcome data at 4 and 6 years of age, respectively.

Statistical Analysis

A pooled analysis of eight birth cohorts was performed using a two-stage
approach. In stage 1, cohort-specific crude and adjusted estimates, includ-
ing dose-response effects, were calculated using logistic regression ana-
lyses. Results are reported as odds ratios (OR) with 95% confidence
intervals (CI). Different potential confounder models were tested. The
final logistic model included adjustments for sex, parental asthma based
on mother’s and/or father’s history of asthma, parental education count-
ing the parent with the highest educational level, siblings (having older
siblings at birth or not), and birth weight in grams as a continuous var-
iable, because these covariates resulted in an OR change of more than
5% or due to prior knowledge. To further exclude the effect of smoke
exposure in childhood, we performed an additional analysis among chil-
dren with no current maternal smoking or any other current smoke
exposure at the time of outcome assessment (i.e., at 4–6 yr of age).

In stage 2, the cohort-specific OR estimates were combined using
a random effects model, which considers within-cohort and between-
cohort variation (19). The results are presented as forest plots with
central point estimates and 95% CI of adjusted ORs, where the size
of the square represents the inverse of the variance of the individual
cohort. Statistical heterogeneity among studies was evaluated using the
Q-test and I2 statistics (20).

To examine dose-response relations between the numbers of ciga-
rettes smoked per day and current wheeze or asthma, a two-stage mul-
tivariate random effects dose-response pooled analysis was performed.
In the first stage, a quadratic logistic model was estimated for each study.
In the second stage, we combined the two regression coefficients and the
variance/covariance matrix that had been estimated within each study
using a restricted maximum likelihood method in a multivariate, ran-
dom effects metaanalysis. A P value for nonlinearity was calculated
by testing the null hypothesis that the coefficient of the quadratic term
is equal to zero. For DARC, MAS, and PIAMA-NHS, information on
number of cigarettes from any time during pregnancy was used as
a proxy due to lack of trimester-specific data.

All statistical analyses were performed with STATA software, ver-
sion 11 (Stata Corp., College Station, TX), and P, 0.05 was considered
statistically significant.

RESULTS

Table 1 presents characteristics of the eight birth cohorts, includ-
ing the prevalence of maternal smoking during pregnancy, in the
first year after delivery, and at the time of outcome assessment as
well as wheeze and asthma prevalence at 4 to 6 years of age. The
proportion of internal missing on the main exposure or outcome
variables (often due to loss to follow-up) ranged between 5 and
42% across the cohorts, and the final proportion of children in-
cluded in the pooled analyses was 66% out of the recruited chil-
dren, in total 21,600 children. These children were somewhat less
exposed to maternal smoking during pregnancy (19.2%; 95% CI,
18.7–19.7) compared with all eligible children (22.7%; 95% CI,
22.3–23.2). Moreover, their parents more often had a high educa-
tional level (55.9%; 95% CI, 55.3–56.6) compared with the parents
of all eligible children (52.8%; 95% CI, 52.1–53.2). No statistically
significant differences were seen for other potential confounders
or for wheeze and asthma prevalence (data not shown).

The prevalence of maternal smoking during pregnancy and the
first year of the child’s life allocated into four disjunctive catego-
ries are presented in Table 2. On average, 23.5% of the children
were exposed to maternal smoking during pregnancy or the first
year of life, with a range of 16.9 to 39.2% between the cohorts.
About 80% of the mothers who smoked during pregnancy con-
tinued smoking during the first postnatal year. In total, 735 chil-
dren were identified who had been exposed to maternal smoke
during pregnancy but not in the first year of life. The prevalence
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of wheeze at 4 to 6 years of age was 10.4% among the included
children, and the prevalence of asthma was 6.6% (Table 2).

In Figure 1, the cohort-specific and combined adjusted ORs of
maternal smoking during pregnancy, but not in the first year after
delivery, on current wheeze (Figure 1A) and asthma (Figure 1B)
are displayed. The combined estimates were statistically signifi-
cant for wheeze with an adjusted OR of 1.39 (95% CI, 1.08–1.77)
and for asthma with an adjusted OR of 1.65 (95% CI, 1.18–2.31).
No significant heterogeneity was observed between the studies
(Q ¼ 5.03, P ¼ 0.656 for wheeze; Q ¼ 4.96, P ¼ 0.55 for asthma).

In Figure 2, the cohort-specific and combined adjusted ORs
of maternal smoking in the first year of life, but not during
pregnancy, on current wheeze (Figure 2A) and asthma (Figure
2B) are displayed. No increased risk for current wheeze or
asthma was seen, the combined adjusted ORs being 0.91 (95%
CI, 0.71–1.17) for wheeze and 1.20 (95% CI, 0.84–1.71) for
asthma. There was no heterogeneity between the studies (Q ¼
2.23, P ¼ 0.946; Q ¼ 2.60, P ¼ 0.627).

Figure 3 displays the cohort-specific and combined adjusted
ORs for children exposed to maternal smoking during preg-
nancy as well as in the first year of life. The combined estimates

were significant for wheeze (Figure 3A) (adjusted OR, 1.25; 95%
CI, 1.09–1.43) and asthma (Figure 3B) (adjusted OR, 1.30; 95%
CI, 1.00–1.68). Again, there was no heterogeneity (Q ¼ 2.32, P ¼
0.940; Q ¼ 7.26, P ¼ 0.297).

Excluding childrenwith smoke exposure not only by themother
but also by the father or other persons in the household (i.e., any
smoke exposure) in the child’s first year of life resulted in similar
results for all three exposure categories as those presented above
(data not shown). We also restricted the analysis to children with
no current maternal smoke exposure (i.e., at 4–6 yr of age) (n ¼
16,241; 507 children were exposed to maternal smoking during
pregnancy but not thereafter). Exposure to maternal smoking
during pregnancy but not during the first year of life was associ-
ated with an increased risk of wheeze (adjusted OR, 1.63; 95% CI,
1.25–2.12) and asthma (adjusted OR, 1.95; 95% CI, 1.34–2.85)
among these children. Similar results were observed among chil-
dren with no current smoke exposure from any persons as well as
during the first year of life (n ¼ 9,882; data not shown).

Clear effects of maternal smoking during pregnancy were seen
already for the first trimester. Maternal smoking during the first
trimester of pregnancy only but not during the third trimester

TABLE 1. CHARACTERISTICS OF THE EIGHT EUROPEAN BIRTH COHORTS, INCLUDING PREVALENCE OF MATERNAL SMOKING DURING
PREGNANCY, IN THE FIRST YEAR AFTER DELIVERY AND AT THE TIME OF OUTCOME ASSESSMENTS AS WELL AS PREVALENCE OF WHEEZE
AND ASTHMA AT 4 TO 6 YEARS OF AGE

Birth Cohort Country

Enrolment

Period

Number of

Recruited

Children

Child’s

Age at

Recruitment

Mean Birth

Weight (g)

Mother

Smoked

during

Pregnancy,

n (%)*

Mother

Smoked

First Year

after Delivery,

n (%)†

Mother

Smoked

when the

Child Was

4–6 yr of Age,

n (%)‡

Wheeze at

4–6 yr of

Age, n (%)x

Asthma at

4–6 yr of

Age, n (%)x

ALSPAC UK 1991–1992 14,057 During pregnancy 3,384 3,670 (27.5) 3,606 (33.9) 1,918 (24.8) 829 (9.9) nak

AMICS-Menorca Spain 1997–1998 482 During pregnancy 3,187 182 (37.9) 152 (32.8) 112 (24.3) 41 (8.9) 34 (7.4)

BAMSE Sweden 1994–1996 4,089 2 mo 3,530 529 (12.9) 584 (14.8) 534 (14.3) 546 (14.7) 512 (13.7)

DARC Denmark 1998–1999 562 1 mo 3,541 183 (32.6) 154 (29.8) 88 (19.1) 27 (5.9) 18 (4.1)

GINIplus Germany 1995–1998 5,991 Shortly before or

after birth

3,472 709 (14.8) 713 (14.9)¶ 428 (12.4) 341 (8.9) 135 (3.5)

LISAplus Germany 1997–1999 3,097 3 d 3,473 536 (18.0) 362 (16.4) 177 (8.8) 208 (9.5) 70 (3.2)

MAS Germany 1990 1,314 1 mo 3,409 308 (25.4) 443 (38.9) 272 (27.6) 103 (10.5) 34 (3.8)

PIAMA-NHS The Netherlands 1996–1997 3,182 During pregnancy 3,515 676 (21.3) 546 (17.6) 419 (14.5) 278 (9.7) 122 (4.4)

*Mother smoked at least one cigarette daily during any time of pregnancy.
yMother smoked during the first year after delivery.
zMother smoked at the time of outcome assessment (i.e., when the child was 4, 5, or 6 yr of age).
xOutcome data are from follow-up visits when the children were 5 yr of age except for BAMSE (4 yr of age), and ALSPAC (6 yr of age).
kNot assessed.
¶ Information on maternal smoking collected 4 mo after delivery for GINIplus.

TABLE 2. PREVALENCE OF MATERNAL SMOKING DURING PREGNANCY AND DURING THE FIRST YEAR AFTER DELIVERY IN EIGHT
EUROPEAN BIRTH COHORTS COMPRISING 21,600 CHILDREN INCLUDED IN THE POOLED ANALYSES

Birth cohort

No Smoking

(Reference), n (%)*

Smoking during

Pregnancy Only,

n (%)†

Smoking in the

First Year Only,

n (%)‡

Smoking during

Pregnancy and First

Year, n (%)x
Wheeze at 4–6 yr

of Age, n (%)k
Asthma at 4–6 yr

of age, n (%)k

ALSPAC 5,460 (71.2) 157 (2.1) 407 (5.3) 1,584 (20.8) 742 (9.7) na¶

AMICS-Menorca 268 (60.8) 28 (6.3) 12 (2.7) 133 (30.2) 39 (8.8) 33 (7.5)

BAMSE 3,051 (83.1) 93 (2.5) 153 (4.2) 376 (10.2) 537 (14.7) 503 (13.7)

DARC 315 (63.6) 35 (7.1) 17 (3.4) 128 (25.9) 26 (6.2) 18 (4.2)

GINIplus 3,159 (83.3)** 123 (3.2)** 137 (3.6)** 375 (9.9)** 333 (8.9) 129 (3.4)

LISAplus 1,421 (80.7) 106 (6.0) 67 (3.8) 166 (9.4) 181 (10.4) 61 (3.5)

MAS 561 (63.6) 18 (2.0) 127 (13.9) 188 (20.6) 95 (10.7) 33 (4.0)

PIAMA-NHS 2,291 (78.1) 175 (6.0) 56 (1.9) 413 (14.1) 275 (9.6) 121 (4.4)

Total 16,526 (76.5) 735 (3.4) 976 (4.5) 3,363 (15.6) 2,228 (10.4) 898 (6.6)

*No maternal smoking during pregnancy or in the first year after delivery.
yMaternal smoking of at least one cigarette daily during any time of pregnancy but no smoking during the first year after delivery.
zNo maternal smoking during pregnancy but maternal smoking during the first year after delivery.
xMaternal smoking of at least one cigarette daily during any time of pregnancy and during the first year after delivery.
kOutcome data are from follow-up visits when the children were 5 yr of age except for BAMSE (4 yr of age) and ALSPAC (6 yr of age).
¶Not assessed.

** Information on maternal smoking collected 4 mo after delivery.
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or the first year after birth was associated with an increased risk of
wheeze (adjusted OR, 1.45; 95% CI, 1.00–2.12) and asthma (ad-
justed OR, 2.10; 95% CI, 1.38–3.21). Of the 735 women that
smoked during pregnancy but not in the first year after delivery,
496 (67%) quitted smoking during the first or second trimester.
In dose-response analyses of maternal smoking during the first
trimester of pregnancy and the risk of wheeze and asthma at 4 to
6 years of age, there was no evidence of nonlinearity of the
association with the number of cigarettes smoked for wheeze
(P ¼ 0.505) and asthma (P ¼ 0.268). Every five cigarette increase
in daily consumption conferred an adjusted OR of 1.18 (95% CI,
1.02–1.38) for wheeze and 1.23 (95% CI, 1.03–1.47) for asthma.

DISCUSSION

This pooled analysis of individual participant data from eight Eu-
ropean birth cohorts including 21,600 children enabled us to es-
timate the independent effect of maternal smoking during
pregnancy on wheeze and asthma in preschool children. The
results were consistent, showing an increased risk for preschool

wheeze and for asthma among children exposed to cigarette
smoke by their mothers during pregnancy. The effect appeared
to be particularly strong for smoking during the first trimester of
pregnancy with a significant dose-response effect relation.

There were several strengths with this study. Individual partic-
ipant data from eight European birth cohorts were used, enabling
us to assess the effect from different patterns of smoke exposure
from various populations. To our knowledge, this is the largest da-
tabase assessing the specific influence of maternal smoking during
pregnancy on childhood respiratory disease. Information on ma-
ternal smoking during pregnancy was collected at baseline assess-
ment in all cohorts before development of childhood respiratory
disease. Moreover, data were harmonized before analyses, reduc-
ing between-study heterogeneity. Separation of pre- and postnatal
smoke exposure was also possible, as well as assessment of dose-
response effects for amount of cigarettes smoked in the first tri-
mester in relation to preschool wheeze and asthma.

There were some possible limitations. In total, 66% of the el-
igible children in the selected cohorts were included in our

Figure 1. Associations between maternal smoking

during pregnancy only (no maternal smoking during
the first year of life) in relation to preschool wheeze

and asthma in eight European birth cohorts. Cohort-

specific odds ratios (ORs) and 95% confidence inter-

vals (CIs) were obtained by logistic regression adjusted
for sex, parental asthma, parental education, siblings,

and birth weight. Combined ORs and 95% CIs derived

by random effects methods are shown. AMICS-M ¼
AMICS-Menorca; N ¼ total number of cases in each

birth cohort; n ¼ number of exposed cases in each

cohort. (A) Wheeze, 4 to 6 years of age. (B) Asthma,

4 to 6 years of age. ALSPAC (UK) lacked information
on doctor’s diagnosis of asthma and was not included

in the analyses of asthma.
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analyses. Fewer children exposed to tobacco smoke during preg-
nancy met our inclusion criteria compared with the original
cohorts. In contrast, there was no difference in the prevalence
of wheeze and asthma among the included children and those
not included. Thus, it is unlikely that our finding of an increased
risk among children born to smoking mothers would be explained
by selection.

All exposure information was based on parental questionnaire
answers. The questionswere not entirely standardized, butwewere
able to extract comparable exposure information from all cohorts.
Exposure information on maternal smoking during pregnancy was
collected during pregnancy or in the first months after delivery
(i.e., before disease occurrence). Thus, anymisclassification of pre-
natal smoke exposure is likely to be nondifferential. Moreover,
pregnant women have been shown to report smoking accurately,

although women who quit smoking may underreport smoking
(21). Maternal smoking during the first year of life was assessed
when the child was 1 year of age. A validation study including
four of our birth cohorts demonstrated a fair agreement between
parental reported tobacco smoking and indoor air nicotine or
urinary cotinine measurements (22).

Questionnaire information on wheeze and asthma during the
past 12 months was comparable among the cohorts. To enhance
asthma outcome accuracy, we used a composite variable satisfying
at least two out of three conditions to define asthma. Although
some studies suggest that smoking parentsmay underreport symp-
toms of wheeze or underutilize health care for mild respiratory
symptoms in their children (23, 24), such bias would primarily
lead to an underestimation of the true effect of maternal smoking
if nondifferential in relation to exposure.

Figure 2. Associations between maternal

smoking during the first year only (no mater-

nal smoking during pregnancy) in relation to
preschool wheeze and asthma in eight Euro-

pean birth cohorts. Cohort-specific odds ratios

(ORs) and 95% confidence intervals (CIs) were

obtained by logistic regression adjusted for
sex, parental asthma, parental education,

siblings, and birth weight. Combined ORs

and 95% CIs derived by random effects

methods are shown. AMICS-M ¼ AMICS-
Menorca; N ¼ total number of cases in

each birth cohort; n ¼ number of exposed

cases in each cohort. (A) Wheeze, 4 to 6
years of age. (B) Asthma, 4 to 6 years of

age. ALSPAC (UK) lacked information on

doctor’s diagnosis of asthma and was not

included in the analyses of asthma. AMICS-
Menorca (Spain) and DARC (Denmark) were

excluded due to insufficient numbers of cases.
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Our results showing an increased risk of asthma and wheeze
among children whose mothers smoked during pregnancy are
in line with earlier findings (8–10, 25, 26). However, in none of
the previous studies was it possible to disentangle the effect of
pre- versus postnatal smoking, mainly due to small sample sizes.
A positive dose-dependent effect was shown in our study esti-
mating the odds ratio for every five-cigarette increase in daily
consumption during the first trimester. The risk remained statis-
tically significant even for the group of mothers smoking in the
first but not in the third trimester. This indicates that the hazard-
ous effects of maternal smoking on the fetal respiratory system
might be present before the woman knows that she is pregnant.

An effect of maternal smoking during pregnancy on the subse-
quent development of childhood asthma is biologically plausible,
although the underlying mechanisms remain unclear. Changes in
airway sensory innervation, thickening of the airway smooth mus-
cle layer, and altered smooth muscle relaxation causing airway
hyperresponsiveness have been seen in animals exposed to tobacco
smoke in utero (13, 14, 27, 28). Airway remodeling by collagen
deposition rendering stiffer airways and increased lung inflamma-
tion and a TH2-biased immune response were also observed (13,
27). Several tobacco smoke constituents have been proposed as
causative agents for asthma development. For example, nicotine
can interfere with various aspects of lung development, disturbing

Figure 3. Associations between mater-
nal smoking during pregnancy and in

the first year after delivery in relation

to preschool wheeze and asthma in
eight European birth cohorts. Cohort-

specific odds ratios (ORs) and 95% con-

fidence intervals (CIs) were obtained

by logistic regression adjusted for sex,
parental asthma, parental education,

siblings, and birth weight. Combined

ORs and 95% CIs derived by random

effects methods are shown. AMICS-M ¼
AMICS-Menorca; N ¼ total number of

cases in each birth cohort; n ¼ num-

ber of exposed cases in each cohort.
(A) Wheeze, 4 to 6 years of age. (B).

Asthma, age 4 to 6 years of age.

ALSPAC (UK) lacked information on

doctor’s diagnosis of asthma and
were not included in the analyses of

asthma.
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alveolar architecture or changing tissue elasticity (12, 29, 30). The
fetal lung begins to develop in the fourth week of pregnancy, and
terminal bronchioles have been formed early in the second tri-
mester (31). Our data indicate that the early stage of organogen-
esis may be affected by maternal smoking.

In our study, children exposed to maternal smoking during
pregnancy and in the first year of life had an increased risk of
preschool wheeze and asthma, whereas no significant associa-
tions were observed for children exposed to maternal smoking
only during the first year of life. Previous studies have shown
such an association (1, 3, 7), and the lack of effect in our study
may be an effect of the parents avoiding direct smoke exposure
of their children during early childhood (10). This might be due
to increased awareness of the health hazards from second-hand
smoke exposure (3). Early signs of respiratory disease in tod-
dlers might also result in adjusted parental smoking behavior
(25). Moreover, given the strong effect of maternal smoking
during pregnancy, the potential adverse effects of postnatal ma-
ternal smoking might only be visible beyond preschool age.

This large pooled analysis of eight birth cohorts with data on
more than 21,000 children showed that maternal smoking during
pregnancy is associated with wheeze and asthma in preschool chil-
dren and among children who are not exposed to maternal smok-
ing late in pregnancy or after birth. Policy makers should be aware
of the important role of motivating tobacco smoking teenage girls
and young women to stop before getting pregnant to prevent
asthma in their children.

Author disclosures are available with the text of this article at www.atsjournals.org.
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Parental smoking during pregnancy, early growth, and risk of obesity in
preschool children: the Generation R Study1–3

Büşra Durmuş, Claudia J Kruithof, Matthew H Gillman, Sten P Willemsen, Albert Hofman, Hein Raat, Paul HC Eilers,
Eric AP Steegers, and Vincent WV Jaddoe

ABSTRACT
Background: Maternal smoking during pregnancy seems to be as-
sociated with obesity in offspring. Not much is known about the
specific critical exposure periods or underlying mechanisms for this
association.
Objective: We assessed the associations of active maternal and
paternal smoking during pregnancy with early growth characteris-
tics and risks of overweight and obesity in preschool children.
Design: This study was a population-based, prospective cohort
study from early fetal life until the age of 4 y in 5342 mothers and
fathers and their children. Growth characteristics [head circumfer-
ence, length, weight, and body mass index (BMI; in kg/m2)] and
overweight and obesity were repeatedly measured at the ages of 1,
2, 3, and 4 y.
Results: In comparison with children from nonsmoking mothers,
children from mothers who continued smoking during pregnancy
had persistently smaller head circumferences and heights until the
age of 4 y, whereas their weights were lower only until the age of
3 mo. This smaller length and normal to higher weight led to an
increased BMI [SD score difference: 0.11; 95% CI: 0.02, 0.20; P ,
0.05)] and an increased risk of obesity (odds ratio: 1.61; 95% CI:
1.03, 2.53; P , 0.05) at the age of 4 y. In nonsmoking mothers,
paternal smoking was not associated with postnatal growth charac-
teristics or risk of obesity in offspring. Maternal smoking during
pregnancy was associated with a higher BMI at the age of 4 y in
children with a normal birth weight and in those who were small for
gestational age at birth.
Conclusion: Our findings suggest that direct intrauterine exposure
to smoke until late pregnancy leads to different height and weight
growth adaptations and increased risks of overweight and obesity in
preschool children. Am J Clin Nutr 2011;94:164–71.

INTRODUCTION

The hypothesis of developmental origins proposes that fetal
adaptations in organ function and metabolism in response to
adverse intrauterine conditions lead to fetal growth retardation
and predispose the individual to increased risks of obesity and
type 2 diabetes in adult life (1, 2). Not much is known about the
influence of specific adverse exposures. In Western countries,
active maternal smoking during pregnancy is a common and pre-
ventable specific adverse environmental exposure (3, 4). Maternal
smoking during pregnancy is associated with fetal growth re-
tardation and increased risks of preterm birth and low birth
weight (5–7). It has been suggested that maternal smoking during

pregnancy also increases risk of obesity in offspring (8, 9). A
recent systematic review suggested that prenatal smoke exposure
led to a 50% increased risk of overweight in childhood (10). Most
previous studies were not able to assess the effect of maternal
smoking exposure in different periods of pregnancy. This in-
formation is important because it might identify specific critical
time windows. It is also not known whether the associations
between maternal smoking during pregnancy and risk of child-
hood obesity are explained by intrauterine effects or just reflect
various unmeasured environmental confounders. Stronger effect
estimates for maternal smoking than for paternal smoking with
childhood obesity may suggest direct intrauterine effects, whereas
similar effect estimates may suggest that the associations are ex-
plained by unmeasured environmental exposures (11, 12).

Therefore, in a population-based prospective cohort study in
5342 mothers and fathers and their children, who were followed
from early fetal life onwards, we examined associations of ex-
posure to maternal and paternal smoking during pregnancy with
early growth characteristics and risks of overweight and obesity
until the age of 4 y.

SUBJECTS AND METHODS

Design and setting

This study was embedded in the Generation R Study, which is
a population-based prospective cohort study of pregnant women
and their children from fetal life onwards in Rotterdam, Neth-
erlands (13, 14). Enrollment in the study was aimed at early
pregnancy (gestational age ,18 wk) but was possible until the
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birth of the child. Assessments during pregnancy, including phys-
ical examinations, fetal ultrasound examinations, and question-
naires, were planned in each trimester (14). All children were born
between April 2002 and January 2006 and form a prenatally
enrolled birth cohort that is currently followed until young
adulthood. Postnatal growth data for the current study were
available until the age of 4 y. Of all eligible children in the study
area, 61% of children were participating in the study at birth
(14). The study protocol was approved by the Medical Ethical
Committee of the Erasmus Medical Centre (Rotterdam, Neth-
erlands). Written informed consent was obtained from all par-
ticipants or their parents.

Data collection and measurements

Maternal and paternal smoking during pregnancy

Information about maternal smoking was obtained by postal
questionnaires sent in the first, second, and third trimesters of
pregnancy. Response rates for these questionnaires were 91%,
80%, 77%, respectively (14). Active maternal smoking at en-
rollment was assessed in the first questionnaire by asking whether
the mother smoked during her pregnancy. We grouped mothers
into 3 categories as follows: 1) never smoked during pregnancy,
2) only smoked until their pregnancy was acknowledged (first
trimester only), and 3) continued to smoke during pregnancy.
This questionnaire was sent to all mothers independent of the
gestational age at enrollment. In the second and third question-
naires, mothers were asked whether they had smoked during the
past 2 mo (yes or no). Mothers who reported in the first ques-
tionnaire not to have smoked or to have smoked until their
pregnancy was acknowledged but reported to have smoked in the
second or third questionnaire were reclassified as continued
smoking. Active paternal smoking was assessed in the first
questionnaire by asking the mother whether the father smoked
during pregnancy (yes, no, or do not know). Similar information
completed by the father was available in a subset of participants
(n = 3558). Agreement between these assessments was good
(sensitivity: 91%; specificity: 95%). We used data collected
from the mother’s questionnaire because this information was
available for all children. No difference in effect estimates were
observed when we used information completed by the father
himself. In smokers, the numbers of cigarettes smoked daily was
available in the following categories: no smoking,,5 cigarettes/d,
and �5 cigarettes/d. All mothers included in these analyses were
selected on the basis of complete information about the duration
of smoking during pregnancy. Because we used 2 different ques-
tions (ie, Did you smoke? and What is the number of smoked
cigarettes?), the number of cigarettes smoked per day was not
known for all mothers.

Fetal growth characteristics

Fetal ultrasound examinations were carried out at the research
centers in the first trimester (median: 13.5 wk; 95% range: 11.0,
17.0 wk), second trimester (median: 20.7 wk; 95% range: 18.9,
22.8 wk), and third trimester (median: 30.5 wk; 95% range:
28.9, 32.4 wk). The first ultrasound was used for establishing
gestational age because these methods were superior than the use
of the last menstrual period because of its limitations, including
the large number of women who did not know the exact date of

their last menstrual period or had irregular menstrual cycles (15–
17). Second and third trimester ultrasounds were used to assess
fetal growth. We measured fetal head circumference (HC), ab-
dominal circumference (AC), and femur length (FL) to the nearest
millimeter by using standardized ultrasound procedures (18), and
the estimated fetal weight (EFW) was calculated by using the
following formula of Hadlock et al (19):

Log10EFW ¼ 1:56622 0:0108 ðHCÞ þ 0:0468 ðACÞ þ 0:171 ðFLÞ
þ 0:00034 ðHCÞ2 2 0:003685 ðAC3 FLÞ

ð1Þ

SD scores (SDS) for all fetal growth characteristics were
constructed by using data from the study group. Ultrasound
examinations were performed with an Aloka model SSD-1700
(Aloka Co Ltd, Tokyo, Japan) or ATL-Philips model HDI 5000
(Philips, Seattle, WA).

Postnatal growth characteristics

Information on weight at birth was obtained from community
midwife and hospital registries. Because head circumferences
and lengths were not routinely measured at birth, these meas-
urements were only available in a subset. Postnatal growth was
measured by well-trained staff at Community Health Centers
according to a standard schedule and procedures at the ages of
3 mo (median: 3.1 mo; 95% range: 1.3, 4.2 mo), 6 mo (median:
6.7 mo; 95% range: 5.5, 10.3 mo), 12 mo (median: 13.0 mo; 95%
range: 11.1, 15.3 mo), 24 mo (median: 24.4 mo; 95% range: 18.6,
27.5 mo), 36 mo (median: 36.4 mo; 95% range: 31.1, 39.2 mo),
and 48 mo (median: 45.3 mo; 95% range: 25.7, 47.8 mo). Head
circumferences were measured to the nearest millimeter with
a standardized tape (SECA, Hamburg, Germany) until the age of
12 mo. Lengths were measured in a supine position to the nearest
millimeter until the age of 12 mo with a neonatometer. From the
age of 24 mo, heights were measured in a standing position with
a Harpenden stadiometer (Holtain Ltd, Dyfed, United Kingdom).
Weights were measured with a mechanical personal scale
(SECA). Body mass index (BMI; in kg/m2) was calculated. SDS
for postnatal growth characteristics were obtained with Dutch
reference growth charts (Growth Analyzer 3.0; Dutch Growth
Research Foundation, Rotterdam, Netherlands). Definitions of
overweight (BMI .1.1–2.3 SDS) and obesity (BMI .2.3 SDS)
were based on the age- and sex-adjusted BMI distributions on
the basis of the definition of Cole et al (20). Frederiks et al (21)
transformed the international criteria for overweight and obesity
to SDs to identify the pediatric centiles at younger ages and
showed that an adult BMI of 25 (overweight) corresponded to
a +1.1 SD and that an adult BMI of 30 (obesity) corresponded to
a +2.3 SD in the reference growth diagrams on the basis of the
1997 Dutch Growth Study. Therefore, the +1.1- and +2.3-SD
lines in the 1997 BMI charts correspond to the recommended
limits for overweight and obesity, respectively, that Cole et al (20)
also used.

Covariates

Gestational age at birth and sex were obtained from mid-
wife and hospital registries at birth. Information about parental
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educational level and ethnicity were obtained from the first
questionnaire at enrollment in the study. Ethnicity and educa-
tional level of parents were defined according to the classification
of Statistics Netherlands (22, 23). Parental anthropometric
measurements were assessed at enrollment. Height and weight
were measured while the parent stood without shoes and heavy
clothing, and BMI was calculated. Information on breastfeeding
was obtained by postnatal questionnaires at the ages of 2, 6, and
12 mo.

Population for analysis

In total, 6969 children and their mothers had been included
prenatally and fully participated in the postnatal phase of the
study (see supplemental Figure 1 under “Supplemental data” in
the online issue). Subjects without information about smoking
during pregnancy in the 3 questionnaires were excluded from
the current analyses (13%; n = 936). Of the remaining mothers,
those with twin pregnancies (n = 125) and those with second or
third participating infants of the same mother in the study (n =
382) were excluded from the current analyses to prevent a bias
because of correlation. Of the remaining 5526 singleton live
births with complete data on maternal smoking during preg-
nancy, information about at least one postnatal growth charac-
teristic measure was available in 5342 children. There were no
differences in categories of active smoking between participants
compared with those of lost to follow-up subjects (P = 0.14).

Statistical analysis

Differences in baseline characteristics between maternal smok-
ing categories were compared by using the t test and analysis of
variance with Bonferroni correction in Table 1. Associations of
the period of maternal smoking during pregnancy (no, first tri-
mester only, or continued) with growth characteristics (SDS
of head circumference, height, weight, and BMI) were assessed
by using linear mixed models. These models take the correlation
between repeated measurements of the same participant into
account and allow for incomplete outcome data (24). To account
for the within-child correlation, we included a random intercept
in the model. The models were adjusted for potential con-
founders including the visit (second trimester, third trimester,
birth, and 3, 6, 12, 24, 36, or 48 mo), because the intercept might
not have been the same at every visit, child’s age at the visit relative
to the mean per visit, sex, maternal ethnicity and education, ma-
ternal height and weight at enrollment, and breastfeeding (yes or
no). All interactions between the visit and the other confounders
where also included in the model because of the possible variability
of confounder effects. Confounders were included in the models on
the basis of their associations with postnatal BMI in previous
studies or a change in effect estimates of interest .10% because
this criterion took into account the covariate-outcome association
and the change in the estimate upon removal of the covariate (25).

Similar linear mixed models were used for the assessment of
associations of reported numbers of cigarettes smoked by the
mother during pregnancy, smoking of the father, and the number
of cigarettes smoked by the father with growth characteristics in
offspring. Postnatal smoking, parity, and maternal alcohol con-
sumption were not included in models because they did not
materially change effect estimates. Multiple logistic regression
models were used for the analysis of associations of the period of

maternal and paternal smoking during pregnancy with risks of
overweight and obesity at the age of 4 y. Analyses that focused on
associations of maternal and paternal smoking with anthropo-
metrics in offspring were not adjusted for multiple testing because
these were closely correlated outcomes. Finally, to assess whether
associations of maternal smoking during pregnancy with postnatal
BMI and risks of overweight and obesity were modified by
gestational age-adjusted birth weight, we repeated these analyses
with overweight and obesity as outcomes in strata of small size
for gestational age defined as the lowest 10% of gestational age-
adjusted birth weight in the cohort. Tests for trends were performed
by treating each categorized variable as a continuous term and
entering the variable into the fully adjusted regression model. To
handle missing values in covariates (,23% missing values), we
performed multiple imputations for linear mixed models in Table 2
and supplemental Table 2 (under “Supplemental data” in the online
issue) by using the chained equations approach in the R program
(version 2.12.1; The R Foundation for Statistical Computing,
Vienna, Austria) (26) and for Table 3 by generating 5 independent
data sets using the Markov chain Monte Carlo method in the
Statistical Package of Social Sciences program (version 17.0 for
Windows; SPSS Inc, Chicago, IL). According to both methods,
SEs from each of the 5 imputation sets were combined to an overall
SE on the basis of the within-imputation variance and the between-
imputation variance. All measures of associations are presented
with their 95% CIs. Statistical analyses were performed with the
Statistical Package of Social Sciences (version 17.0 for Windows;
SPSS Inc) and R (version 2.12.1; The R Foundation for Statistical
Computing) programs.

RESULTS

Subject characteristics

Of all mothers included in the analyses, 9.0% (n = 481) of
them reported only smoking in the first trimester, and 15.6% (n =
833) of them continued smoking during pregnancy (Table).
Mothers who continued smoking were younger and less edu-
cated than mothers who never smoked during pregnancy. The
largest ethnic group was Dutch or other European (60.4%).
Mean (6SD) birth weights of children from mothers who never
smoked during pregnancy and who continued smoking were
3463 6 540 and 3265 6 540 g, respectively (see supplemental
Table 1 under “Supplemental data” in the online issue for un-
adjusted growth characteristics per maternal smoking category).

Parental smoking during pregnancy, growth, and obesity in
offspring

Compared with no maternal smoking, maternal smoking in the
first trimester only was not associated with growth differences in
head circumferences, lengths, weights, and BMI of offspring
(Table 2). Children from mothers who continued smoking had
smaller head circumferences until the age of 12 mo and smaller
heights until the age of 4 y, whereas their weights were only lower
until the age of 3mo (P for trend, 0.01). The persistently smaller
heights and normal to higherweights led to a higherBMI at the age
of 4 y (difference: 0.11 SDS 95%CI: 0.02, 0.20 SDS;P, 0.05). In
mothers who continued smoking, we observed the largest effect
estimates for mothers who smoked �5 cigarettes/d [at 4 y: height
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 by guest on N
ovem

ber 20, 2014
ajcn.nutrition.org

D
ow

nloaded from
 

marlam
Cross-out



difference of20.23 SDS (95% CI:20.35,20.10 SDS; P, 0.01);
weight difference of 20.02 SDS (95% CI: 20.14, 0.11 SDS; P =
0.97); andBMI difference of 0.15 SDS (95%CI: 0.03, 0.28 SDS;P,
0.05)]. No dose-response associations between maternal smoking
during the first trimester only and postnatal childhood growth char-
acteristics were observed (data not shown). In mothers who did not
smoke during pregnancy, we did not observe associations of paternal
smoking with postnatal growth characteristics (see supplemental Ta-
ble 2 under “Supplemental data” in the online issue). Estimated dif-
ferences in age- and sex-adjusted SDS for fetal and childhood head
circumferences, femur and body lengths, estimated fetal weights,
and bodyweights and BMI between children from mothers who
did not smoke and mothers who continued smoking during
pregnancy are presented in Figure 1. The largest effect estimates
for head circumferences, lengths, and weights in mothers who
continued smoking during pregnancy were observed in the third
trimester of pregnancy and at birth.

As shown in Table 3, continued maternal smoking during
pregnancy was not associated with risk of overweight at the age
of 4 y. Children of mothers who continued smoking during
pregnancy had an increased risk of obesity at the age of 4 y (odds

ratio: 1.61; 95% CI: 1.03, 2.53; P , 0.05). Paternal smoking
during the pregnancy of the partner was not associated with risks
of overweight or obesity in offspring.

Smoking during pregnancy, small size for gestational age,
and obesity

The additional adjustment of the logistic regression models
focused on associations between maternal smoking during preg-
nancy and risks of overweight and obesity for gestational age-
adjusted birth weight resulted in stronger effect estimates in terms
of the odds ratio [odds ratios at the age of 4 y: 1.10 (95% CI: 0.86,
1.41; P = 0.45) for overweight, 1.73 (95% CI :1.09, 2.74; P =
0.02) for obesity, and 1.23 (95% CI: 0.98, 1.56; P = 0.08)] for
overweight or obesity. Maternal smoking during pregnancy was
associated with a higher BMI at the age of 4 y in children with
normal birth weight and in those who were small for gestational
age at birth (interaction between smoking and SDS birth weight
was P , 0.001). Compared with children from nonsmoking
mothers who were normal size for gestational age, children from
mothers who did not smoke during pregnancy and who were

TABLE 1

Characteristics of mothers and their children according to the category of maternal smoking during pregnancy1

Smoking during pregnancy (n = 5342)

No (n = 4028; 75.4%)

First trimester only

(n = 481; 9.0%)

Continued

(n = 833; 15.6%) ANOVA

Maternal characteristics

Age (y) 30.4 (21.4, 38.2)2 29.7 (20.4, 37.5)* 29.0 (19.9, 37.8)** ,0.01

Height (cm) 167.6 (7.5)3 168.7 (7.1)** 167.1 (7.2) ,0.01

Weight (kg) 69.0 (12.9) 69.2 (12.5) 70.1 (14.0) 0.10

BMI (kg/m2) 24.6 (4.4) 24.3 (4.3) 25.1 (4.7)** ,0.01

Education (%) ,0.01

Primary 9.0 7.9 16.6**

Secondary 40.4 45.1 62.2**

Higher 50.6 47.0 21.2**

Ethnicity (%) 0.04

Dutch or European 60.4 65.1 58.0**

Non-European 39.6 34.9 42.0**

Paternal characteristics

Age (y) 33.4 (24.5, 43.5) 32.2 (22.5, 41.9)** 31.7 (21.4, 42.3)** ,0.01

Weight (kg) 83.5 (12.7) 83.7 (12.7) 82.2 (13.3) 0.25

Height (cm) 181.4 (7.7) 182.5 (7.8) 179.9 (8.0)** ,0.01

BMI (kg/m2) 25.4 (3.4) 25.1 (3.3) 25.4 (3.6) 0.33

Smoking, yes (%) 34.7 65.1** 74.1** ,0.01

Birth

Male sex (%) 50 48 52 0.30

Gestational age (wk) 40.0 (37.1, 42.1) 39.9 (37.1, 42.0) 39.8 (36.4, 42.1)** ,0.01

Weight (g) 3463 (540) 3462 (532) 3265 (540)** ,0.01

Small for gestational age, ,10% (%) 9.0 8.1 15.5** ,0.01

Low birth weight, ,2500 g (%) 3.8 3.3 6.6** ,0.01

Preterm birth (%) 4.0 4.0 6.1* 0.02

Breastfeeding

Ever (%) 93.7 92.7 84.3** ,0.01

Duration (mo) 5.1 (0.5, 12.0) 4.0 (0.5, 12.0)** 3.4 (0.5, 12.0)** ,0.01

1 Differences in maternal and child characteristics (compared with the maternal nonsmoking category) were evaluated

by using the t test and ANOVA with Bonferroni correction. Values were missing for maternal height (n = 6), maternal

weight (n = 16), maternal education (n = 93), maternal ethnicity (n = 20), paternal age (n = 482), paternal height (n = 1227),

paternal weight (n = 1232), paternal smoking (n = 83), birth weight (n = 2), ever breastfeeding (n = 553), and duration of

breastfeeding (n = 1932). *P , 0.05, **P , 0.01.
2 Median; 90% range in parentheses (all such values; for variables with skewed distribution).
3 Mean; SD in parentheses (all such values).
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born small for gestational age had a lower BMI at the age of 4 y
(difference: 20.56; 95% CI: 20.72, 20.41; P , 0.01), whereas
no difference in BMI at the age of 4 y was observed in children
from mothers who smoked during pregnancy and who were born
small for gestational age (data not shown).

DISCUSSION

Main findings

This population-based prospective cohort study showed that
continued maternal smoking during pregnancy, and not maternal
smoking in the first trimester only, was associated with persistent
smaller head and length growths and increased weights and BMI
in offspring at the age of 4 y. Children of mothers who continued
smoking during pregnancy also showed an increased risk of obesity
at the age of 4 y. No association between paternal smoking during
pregnancy and postnatal growth characteristics were observed.

Strengths and weaknesses

An important strength of this study was the population-based
cohort with a large number of subjects who were studied from
early pregnancy onwards, and information about a large number
of potential confounders was available. To our knowledge, this
was the largest population-based prospective cohort study that
has examined the associations of maternal and paternal smoking
habits during specific periods in pregnancy with postnatal growth
characteristics. Some methodologies need to be considered. In-
formation about smoking during pregnancy at enrollment was
missing for 13% of all mothers. This nonresponse would lead to
biased effect estimates if associations of maternal smoking in
pregnancy with postnatal growth characteristics would be dif-
ferent between those mothers included and not included in the
analyses. However, this bias seemed unlikely because biased
estimates in large cohort studies mainly arise from a loss to
follow-up rather than from a nonresponse at baseline (27). The
percentage of mothers who smoked during pregnancy may have
been higher in those who were not included in the current

analyses than in those who were included. This might have led to
loss of statistical power and some underestimation of estimated
effects. In the current analysis, the loss to follow-up was limited
(,5%). Because active-smoking categories were similarly dis-
tributed at baseline in women who participated and in women
who did not participate, we did not expect that the results were
biased because of the loss to follow-up. Information about ma-
ternal and paternal smoking during pregnancy was collected by
questionnaires without reference to postnatal growth character-
istics. Although the assessment of smoking during pregnancy by
questionnaire seems to be a valid method, misclassifications may
occur (28). Underreporting of maternal smoking across the vari-
ous smoking categories may have been present and led to mis-
classification. In general, underreporting would lead to an
underestimation of differences between children from smoking
and nonsmoking mothers. To overcome these limitations, some
smaller previous studies used biomarkers such as cotinine in
maternal urine samples (29, 30). However, this method does not
seem to be superior to the use of self-report data of smoke ex-
posure because of the low correlations between cotinine amounts
and self-reported smoking habits (31, 32).

Comparison of main findings with other studies

The associations of maternal smoking during pregnancy as-
sociated with fetal growth retardation and increased risks of
preterm birth and low birth weight are well established (3, 4, 33–
35). Various studies have suggested that exposure to smoke during
fetal life led to overweight and obesity in childhood (9, 36, 37). A
systematic review by Oken et al (10) suggested that prenatal
smoke exposure led to a 50% increased risk of overweight in the
offspring aged 3–33 y. Also, a recent meta-analysis that used 17
studies showed that maternal smoking was consistently associ-
ated with obesity in children with a mean age of 9 y (9). Our
results are in line with this recent review (9) by showing that
children of mothers who continued smoking during pregnancy
had an increased risk of obesity (odds ratio: 1.61) at the age of 4 y.
It is likely that this high risk of obesity at this young age is part of

TABLE 3

Associations between maternal and paternal smoking with overweight and obesity at the age of 4 y compared with

nonsmokers1

Risk of overweight Risk of obesity Risk of overweight or obesity

Maternal smoking category

n2 4540 (590) 4540 (106) 4540 (696)

No (n = 4028) Reference Reference Reference

First trimester only (n = 481) 1.39 (1.04, 1.85)3,* 0.76 (0.32, 1.79) 1.32 (0.99, 1.73)

Continued (n = 833) 1.00 (0.78, 1.28) 1.61 (1.03, 2.53)* 1.11 (0.89, 1.39)

P for trend 0.57 0.07 0.19

Paternal smoking category

n2 3394 (420) 3394 (69) 3394 (489)

No (n = 2527) Reference Reference Reference

Yes (n = 1397) 1.17 (0.95, 1.45) 1.09 (0.66, 1.76) 1.16 (0.95, 1.42)

P for trend 0.15 0.75 0.16

1 Models were adjusted for child age at visit, sex, parental ethnicity and education, parental height and weight, and

breastfeeding (yes or no). Overweight was defined as age-and sex-adjusted BMI .1.1–2.3 SD score (SDS), obesity was

defined as age-and sex-adjusted BMI .2.3 SDS, and overweight or obesity was defined as age-and sex-adjusted BMI .1.1

SDS. *P , 0.05.
2 Values in parentheses represent cases of overweight, obesity, and overweight or obesity, respectively.
3 Odds ratio (95% CI) assessed by using multivariate logistic regression models (all such values).
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a trajectory, and risk of obesity tracks into late childhood and
adolescently. Our results also showed that there was a dose-re-
sponse relation between the number of cigarettes and postnatal
growth characteristics and risk of obesity. Only a few studies
assessed associations of exposure to maternal smoke in different
periods of pregnancy with postnatal growth characteristics (10,
38, 39). However, this assessment might identify critical time
periods that are important from a developmental and preventive
perspective. In addition to Adams et al (38) and Mendez et al
(39), we observed that smoking in only the first trimester was not
associated with postnatal growth and childhood obesity, whereas
continued smoking until the third trimester of pregnancy was
associated with these outcomes. Similarly, it has been shown that
smoking in only the first trimester did not adversely affects risks

of spontaneous preterm birth and small size for gestational age
compared with risks for nonsmoking mothers (40). Therefore,
advising pregnant women and offering them help to quit smoking
during pregnancy, by using proven methods is important (41).
Encouraging reproductive-age women to quit smoking before
pregnancy is also important. Previous studies suggested that the
observed associations between maternal smoking during preg-
nancy and childhood obesity were not affected by the adjustment
for potential confounders such as sociodemographic factors (10).
However, residual confounding might still be an issue because of
unmeasured social- and lifestyle-related factors. To overcome
this limitation, we also examined whether paternal smoking
during pregnancy in nonsmoking mothers is associated with
postnatal growth and risks of childhood overweight and obesity.
This approach was previously used for other outcomes (11, 12).
We did not observe any associations between paternal smoking
during pregnancy and these outcomes. This result was in line
with results from a cross-sectional study in 5899 children in
Bavaria that showed that paternal smoking could only partially
explain the association of maternal smoking before or in preg-
nancy with childhood obesity (42). Our findings suggested that
underlying mechanisms might include direct intrauterine pro-
cesses. Smoking during pregnancy might permanently lead to
impaired skeletal growth, a shorter stature, and a normal or higher
weight. Maternal smoking may also lead to impaired embryo-
genic growth and fetal growth retardation, which was associated
with a more rapid postnatal weight gain (43, 44). We showed that
maternal smoking during pregnancy is associated with a higher
BMI in children with and without small size for gestational age at
birth. Thus, the small size for gestational age did not explain the
associations shown. Themechanisms bywhich maternal smoking
during pregnancy may program postnatal child height and weight
growths need to be studied further. We observed that continued
maternal smoking, but not first trimester smoking, led to a per-
sistent smaller length and higher BMI. Our results suggested that
exposure to active maternal smoking during fetal life led to
impaired skeletal growth and persistently a shorter height in
postnatal life. The mechanisms of nicotine on skeletal growth
might include programming effects on growth and adiposity
hormones such as growth hormone, leptin, and ghrelin responsive
pathways and a direct stimulation of the fetal hypothalamic-pi-
tuitary axis leading to increased adrenocorticotropic hormone
(ACTH) and chronic changes in the proportion of body fat (45). It
has also been shown that maternal smoking during pregnancy is
related to changes in DNA methylation (46). However, whether
these changes in methylation underlie the associations between fetal
smoke exposure and postnatal obesity remains to be studied.

Implications and future research

Our results underlined the importance of health care inter-
ventions to reduce thesmokingofmothersduringpregnancyfor the
prevention of short-term outcomes during pregnancy and long-
term outcomes in their children. Additional follow-up studies are
needed in children at older ages and to identify associations of
maternal smoking during pregnancy with more refined metabolic
syndromemeasuressuchasconcentrationsofglucose, triglycerides,
and total cholesterol and detailed measures of body composition.

The Generation R Study is conducted by the Erasmus Medical Center in

close collaboration with the School of Law and Faculty of Social Sciences of

FIGURE 1. A–D: Associations between continued maternal smoking during
pregnancy and repeatedly measured fetal and postnatal growth characteristics
[SD scores (SDS)] compared with no maternal smoking (n = 5342). Values are
standardized coefficients (95% CI) on the basis of repeated measurements using
linear mixed models. Models were adjusted for child age at visit, sex, maternal
ethnicity and education, maternal height and weight, and breastfeeding
(yes or no). tri./tr., trimester.
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Abstract

Objectives To explore women’s attitudes to their partners’ smoking
behaviours during pregnancy.
Design Qualitative semi-structured interview study.
Setting Interviews were collected in the participants’ homes in Oxfordshire
and Berkshire in the UK.

Subjects A purposive sample of women who were smokers at the start of
a pregnancy, who also had a partner who smoked.
Results Examples of four strategies that are, at least theoretically, available
to men were identified and described. These are: carry on smoking and
encourage the woman to quit; carry on smoking and do not comment on
the woman’s smoking; avoid smoking in front of the woman and
encourage the woman to quit; and avoid smoking in front of the woman
and do not comment on the woman’s smoking. Some women report
feeling unsupported by partners who carry on smoking during the
pregnancy, even if they did not smoke near them. Smoking status is often
shared among couples and if the man does not quit during pregnancy
the women may be more likely to relapse, particularly after the baby is
born.

Discussion There may be a mismatch between men’s and women’s

motivation to quit smoking during pregnancy and the postpartum period.
While women are particularly motivated by the pregnancy, men may be
more keen on quitting once the baby is born. However, once the baby is
born women are more inclined to relapse. Awareness of this mismatch
may make it easier for couples to use pregnancy as an opportunity for
them both to stop smoking.
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I ntrod uction
Women are strongly advised to stop smoking when they are pregnant and most do
report trying to quit or cut down, although cessation rates remain considerably lower
than government targets. Prospective fathers are encouraged to support the woman’s
efforts, by trying to quit or avoid smoking in front of her (for example, a leaflet for the
partners of pregnant smokers, Help Your Partner Stop, published by the Health Education
Authority). Although it is assumed that women will benefit from and appreciate their
partner’s attempts to modify their smoking habits, little attention has been paid to how
women perceive such changes. Recent studies, noting the tendency for those women
who successfully quit to have nonsmoking partners, have suggested that advice to
partners would enhance smoking cessation programmes in pregnancy

This paper reports a qualitative study using in-depth interviews with women
whose partners were smokers at the beginning of pregnancy. Analysis of the interview
transcripts has identified four approaches that are, at least theoretically, open to the
prospective fathers. The women’s reactions to their menfolk’s smoking behaviour are
discussed in relation to their own smoking habits during pregnancy and experiences
of relapse postpartum.

Methods
The study was conducted by social scientists, from an academic department of primary
health care, who had no connection to any antenatal or clinical services. Women who

were invited to take part were told that we were interested in hearing about their
experiences as smokers and that we did not intend to try to persuade them to stop.

The study methods were approved by the local research ethics committee. Women
who had been smokers at the beginning of their pregnancy, who also had a partner
who was a smoker, were invited to take part in a tape-recorded interview at home.
Respondents were recruited through three different sources: community midwives gave
eligible women invitations to participate in the study; invitations were sent to eligible
women who had taken part in an earlier study in our department (and had expressed
willingness to take part in further research); and participants in a young mothers’ focus
group discussion were invited to take part in an individual interview. The variety of
methods of recruitment meant that we did not have a denominator to calculate a

response rate, but purposive sampling’ was used to include a range of ages, parity and
social class backgrounds among women who were pregnant at the time of the
intervention or had given birth in the last two years. In-depth tape-recorded interviews
lasting between 45 minutes and two hours were conducted with 19 women.

The interviews resembled guided conversations in which women were encouraged
to talk freely about their smoking histories, including their perceptions of any positive
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aspects of smoking. Women described when and how they started smoking; appealing
and unappealing features of smoking, and what had motivated any attempts to cut
down or quit. Any changes in smoking when they were pregnant; their reactions to
advice to quit; and smoking within their family and social network were discussed.
They were asked what they knew about their partners smoking history and if they
were aware of any attempts he might have made to cut down or stop in the past. If
necessary, they were also specifically asked if their partner had made any attempts to
change how much or where he smoked during the pregnancy.

All of the interviews were transcribed for analysis. SZ listened to all of the tapes,
and developed the analysis in consultation with AF. This paper presents women’s views
of their partner’s smoking strategies during the pregnancy, a theme that was developed
and explored using the analytic method of constant comparison4.

Results
These interviews add to the evidence that pregnancy is a powerful motivator for women
to quit, or at least consume as few cigarettes as possible. None of the women we
interviewed was unaware of the desirability of stopping smoking, nor of the particular
social stigma associated with smoking in pregnancy. Those who had not managed to
stop described feeling guilty and disappointed in themselves and all told stories of
friends, colleagues and relations who had given them a hard t1I77e’ abollt smoking when
pregnant. Stopping smoking, at least for the duration of the pregnancy, is clearly expected
of women: but what about the prospective father?

A man who is a regular smoker could try to change his own smoking habits and
could encourage the women to quit. Based on these options, there are four smoking
strategies available to men during the pregnancy. Each of these strategies was identified
in the interviews and the implications for the woman’s smoking behaviours discussed
and illustrated.

Option One: Carry on smoking and encourage the woman to
quit

Interviewer Did he change his smoking habit 11’lllle~~0(l lt~el-e pregnant?
Respondent 1’C’lTll, he smoked more... He said lie foliiid it 1’C’Clll~’ sti-essfill. fle
turlled round to me and said give up’. said ‘1’ecrh, I will,you as well then’. He said
’011, I don’t have to give up, nnly you do’. I said ’No, actualo’ you do as 1I’ell’. I

asked him to go outside to have cl jit~~T but lie wouldn’t. He smoked till the time.
Here, there, in the car. I 11/ean ll S tllC’tll’$t tJJlll~~T lIC’ does, l1C’S (i 1’C’all~’ helll’~’slllOkt’l:
(ID A09, continued smoking in pregnancy)

To carry on smoking while encouraging the woman to quit is not an uncommon
strategy for an expectant father5. The somewhat entrenched position quoted above is
hopefully rarer. This woman’s husband stated that if she did not stop it would be her
fault if there was anything wrong with the baby, while he refused to accept that he ought
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to quit, cut down, or avoid smoking near her when she was pregnant.
Some women were prepared to accept what others saw as a ’double standard’

about smoking in pregnancy. The following quote describes the disapproval of smoking
within one husband’s social group, who were frequent visitors (and smokers) within
their home:

He doesn’t really agree with anu7kirrg Illrytvezy in prcyt;lrcllrcy £1nd £1 lot o f 111SJ1’lt’llcls
h£1l’e really strolr~t,l 1’iews 011 it as lvell. lur kllOW, they say things like ‘I dOll’t lI’allt
to see you lvith a cigarette in your halld’alld things like that, which isJl1Ír enough.
(ID A02, gave up at 4 months, started again during labour)

Men may not think that there is any reason to discourage smoking among
prospective fathers, even if they are aware that pregnant women ought not to smoke.
Melanie Wakefield et al’s focus group study of expectant fathers in Austratia5 found
they were unaware that passive smoking could be hal’nltlll to the baby during pregnancy,
and believed that the baby in utero was protected from any smoke the mother breathed.
As a result smoking around a pregnant woman was thought to be unacceptable only if
the woman felt nauseous and expressed a preference for a smoke free environment.

Option Two: Carry on smoking and do not comment on the
woman’s smoking behaviour
Although recent health promotion materials have suggested that men should encourage
their pregnant partners to stop smoking, some men who continue to smoke may not
feel that this is appropriate. This may be because they do not know or believe information
about the health risks, but equally they may be reluctant to be confrontational or be
accused of double standards. This woman described her partner as a heavy smoker
with no intention of quitting, white she had tried to stop but found it too difficult: j

He r-eckons it’s rrly prohlenr £1nd i f want to smoke I earr.
(ID SOI, cut down smoking in pregnancy)

Later in the interview she volunteered that they both had strong views about not
smoking in the house once the baby was born, but her description of their smoking
patterns during their evenings together suggested that this would be a considerable
challenge for them both.

The following quote is from a woman who decided to give up smoking and
drinking alcohol and was careful about what she ate during pregnancy. Although she
had made these decisions independently, and without any particular encouragement
from her partner, she was clearly annoyed by his behaviour during an extended stay in
France:

Hc drank £1 lot oJat’ilre crlrcllrcrcl alcohol £1nd crelllll cheese, nll the cheeses in F1’£lllCf
th£1t YOIl can’t eat. So lie did three thillgs that you’re ilot aI/owed to do Bl’hCl/ yoil’i-c
Pr’egYlCillt - lie used to do tllC’lil II1_f l’ollt Ot Irrt’ 1I’hich used to just 1i111101’ me. I think
it W£1S l7C’C(I1I5~ if’l I lilll’C’ ‘~Jll’c’ll 11~7, II’hy ctiiit lrC’?
(ID A03, gave up in pregnancy,’social smoking’ postpartum)
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Option Three: Avoid smoking in front of the woman and
encourage woman to stop
This is the approach recommended by current health promotion advice for partners
and within our interview sample, which was not designed to be statistically
representative 3, was the most frequently described. Unfortunately, even though the
problem of passive smoking may be alleviated if the partner goes elsewhere for his
cigarettes, the pregnant woman is not necessarily appreciative . While these women’s
partners dutifully went outside to smoke, their efforts were not applauded, and in each
case the women started snoking again soon after their babies were born. Smoking
status is often shared among couples and if the man does not quit during pregnancy
the women may be more likely to relapse.

It made Ille tC’C’I that ItS tlltllC’ to ~~T11’E’ lip lllll~ !t’S also 17ccil quite tempting to see
someone smoking... He should have, throughout my ~71’e~lIIIIIC~~, supported me
and iiot been in the garden where I could see him, smoking...
1 feel quite nllgly because it wasn’t supportive of lyae and ultimateo’ I think one of
tlle reasons possil7li, I’ae~~T011E’ back to it is that liii living with s(7111C’OIIE’ who
is cCTI’i~’li1‘~Oll smoking lllld jllSt seeing him go out to tlle~~C71’C~ell IISec~ to make me
Clll‘t; l~’.

(ID A04, gave up in pregnancy, relapsed postpartum) 
,

HeS fiii anti-snlOker in pregnancy but a bit o/’i7 hypocrite IJE’cQIISC’ !Ie smokes
lIIlllSe f ... But he dIdl1’t smoke around iiic. I think he thOll~t,Tht that lie was C~Olll~~l
the right tlllll‘~I7)’ not smoking around me tllel’Ca01’e that 1I’£1S acceptable. But it got
Il’le, it did iiiake me cioss.

(ID A05, gave up in pregnancy, relapsed postpartum)

Option Four: Avoid smoking in front of the woman and do not
comment on the woman’s smoking behaviour
There was only one example of this behaviour in our data. The respondent, a woman in
her late twenties who was halfway through her first, unplanned pregnancy stated that
she appreciated her partner’s behaviour:

(HeJ has been great in the sense that he’s put no pressure on me, you know he
never did say tlzat ... I had to give up smokÍ1lg beccluse I was carrying Ills child
... and mhelllllcld cl cigarette lie ii,asfine about it ... there are no recriminations
f I’Olll IJII)1.

However, later in the same interview when asked about whether her partner had

changed his smoking at all since she became pregnant it was evident that she did not
feel entirely convinced by his efforts:

Well, if trust hiln - which I hope I dn m this stage - he’s on about one or two (I
day at lnnst ... hut he was on twenty a day recento’. So, although he did lie
would give lip with me and share the Durden of pregnczncy he hasn’t, lie cllei7ts.

’ 

(ID SOl 1, has smoked the ‘odd one or two’ during pregnancy)
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Shared smoking status and relapse postpartum
The smoking habit of a woman’s partner has long been identified as a strong predictor
of sustained cessation in pregnanCyl,7, and the growing literature on postpartum
smoking behaviour has confirmed that the association is also strong after the baby is
borns,9. As described by the women in our study, there is little mystery about why this
should be so, especially if smoking cessation has been encouraged as something that is
primarily for the health of the foetus:

When I stopped being pregna/lt, when that reason was taken away from me, he
was smoking and it was just too easy. If ~~ott’le got cigarettes in tlre house crlrcl
sonleolle’_s smoking around you that ... one of the reasons 1 went back.
(ID A04)

One respondent described how, despite occasional lapses in late pregnancy, her
motivation to stop had lasted until she had the baby. However, because her smoking
cessation was clearly associated with the pregnancy, she relapsed soon after she had
the baby, helping herself to one of her partner’s cigarettes after settling the baby at 3am:

Once the rensoll has gone and you clorl’t.feel so, like the guilt has gone and all the
rest of it, especinlly if you’1’e had a s«ccessf ill pregnancy.... I stopped until the
vel~~ end of my pr~t’‘~TIICIJ1C~’. It‘~ot towards thE’ eiid and you kll c)IV you ‘~et tr-ttstl-atecl’
t?/?~~0</ ~~f want the baby to come out and I had a couple rrow and again and
then cts soolr cna I hcte~ her I started again.
(IDAII)

The simple fact that cigarettes are available in the house if the partner smokes
was mentioned by several women as a key factor in their relapse. Unusually, one woman
actually started smoking again during labour. As she describes, the cigarettes were ’just
there’:

That /light I started to smoke (agaiii). got through quite a lot ofcigtirettes because
my partner was tizst asleep on the sof and I was hal’ing contractions enel y 10
minutes, 8 minutes, 5 minutes and eI’el ytllir1‘~ llJlll’ the cigarettes were just there
and I couldn’t eilt an)’thing, I coltltliit sleep.
(ID A02)

Some women acknowledged that it is probably difficult for men to give up smoking
during their partner’s pregnancy, not least because it does not seem aS ‘real’ to them as
it does to the woman:

I think part of the problem is that men tioiit actualo’ see it as having anything to
. dol1~iththelrt... ct’cry~/~ too ~/~ thinking ~0;~ their ~)t~< smoking ~~~n~b~r i

and not realo’ thillklll‘t,T about the OtIIC’)’ partners smoking is lrl f~IIC’rlCfc~.
(ID A04)

While many women felt unsupported if their partner did not stop smoking, rather
than just avoid smoking in front of them, there was some recognition of the difficulty
of trying to stop when not fully motivated. One respondent who empathised with her
partner’s difficulty illustrated the point by recalling how she had felt when a previous
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partner had given up smoking during their relationship:
My last relationship, my partmm ~~Tane iip while I was seeing him. That was hard
’cos tl2en I felt ynlr knom I was with someone that pre1’ÙHlSOI I had shared these
kind of smoking 1)10111~1?ts l1’ltll and... I think people nttell have people they
associate smoking with. And he was one of those: we’d smoke in bed, go down the

~!~ ~n~~/?~~c... I did ty to give up while I was with him, but very half=heartedly
’cos I was doing it-for him not me.
(ID SO11)

Discussion
This qualitative study was designed to explore women’s views of their partner’s smoking
behaviour during pregnancy. The participants were all volunteers who were willing to
discuss their smoking history with a researcher, therefore may not be typical of pregnant
women who smoke. The invitation letter stated that the researchers were from a

university department and that their interest was in learning more about women
experiences as smokers. The reassurance that they would not be telling the woman that
they ought to stop smoking was mentioned by some women as having encouraged
participation.

The sample was not chosen to be statistically representative of the population of
pregnant smokers, but to represent a wide range of experiences. The identification of
each of the four logically possible options for men who smoke during their partner’s
pregnancy encourages us to believe that an acceptable range of experience is represented.
The study does not include women whose partners gave up smoking before the
beginning of the pregnancy. It should be noted that we did not interview any men,
whose perspectives of their smoking during the pregnancy might be very different from
those of the women. We suggest that their views would be a useful area for further

study.
Interventions in pregnancy are remarkable within the smoking cessation field in

that the health gains are fairly immediate. It is the association of smoking in pregnancy
with low birth weight that has made cessation in pregnancy an important public health
issue ° , although smoking in the presence of a small baby and while breastfeeding are
also strongly discouraged. However, this focus on stopping smoking for the duration of
pregnancy may be counterproductive to long-term quitting. Women who have given
up smoking for the pregnancy may even expect to relapse once they return to normal
life. After nine months of pregnancy>when‘you’re not allowed to do anything’the prospect
of getting back to normal may be extremely appealing. As our respondents descriptions
of postpartum relapse illustrate, if smoking is part of that normality, and particularly if
it is a feature of the relationship with the partner, it may be hard to resist.

Wakefield et al’s Australian focus group study suggested that pregnancy, and
especially the early stages, may seem unreal to the first time father. While these men
did not think that smoking around a pregnant woman was harmful, they were much
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more negative about smoking near a new born baby. This suggests that, for new fathers,
motivation to quit may be higher after the baby has been born than during the
pregnancy.

The authors’ tentative conclusion is that there may be a mismatch between men’s
and women’s motivation to quit smoking during and after pregnancy. A first pregnancy
begins a major life change for a woman, with many of the characteristics of a rite of
passagel whereas for her partner the pregnancy represents his last few months of life
before parenthood. The man may be encouraged by health promotion materials to
believe that he is supporting the woman’s attempts to quit smoking by refraining in her
presence, but our study suggests that this may be seen as inadequate. If the man
continues to smoke there is evidence from surveys 

12,9 that the women is likely to relapse.
Reasons why this occurs have been identified in this qualitative study. After the baby is
born the man’s motivation to moderate his smoking may become stronger, but the
WOI77aITS motivation may start to decrease as pressure from antenatal care and social

disapproval lessen. The partner’s smoking habit is, of course, not alone as an influence
on a woman’s decision to start smoking again: breastfeeding, returning to work, wanting
to lose weight gained in pregnancy, positive associations with sniokiiig]3 and wanting
to feel ’adult’ again are among the others. However, it is a major predictor of relapse.

Some 70 per cent of adult smokers say that they would like to quit and most
couples have their first pregnancies at an age when there is ample opportunity to recover
from most of the damage to health caused by youthful cigarette smoking~~. While there
is good evidence that stopping in pregnancy is beneficial for the baby’s health, perhaps
it would be better to emphasise the opportunity for both parents to quit for their own
health. Quit attempts may be more successful if the couple recognise any mismatch in
the timing and intensity of their motivations to quit, rather than following advice that
may impair conjugal harmony
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Parental Smoking Cessation to Protect Young
Children: A Systematic Review and Meta-analysis

abstract
BACKGROUND: Young children can be protected from much of the
harm from tobacco smoke exposure if their parents quit smoking.
Some researchers encourage parents to quit for their children’s ben-
efit, but the evidence for effectiveness of such approaches is mixed.

OBJECTIVE: To perform a systematic review and meta-analysis to
quantify the effects of interventions that encourage parental cessation.

METHODS:We searched PubMed, the Cochrane Library, Web of Science,
and PsycINFO. Controlled trials published before April 2011 that tar-
geted smoking parents of infants or young children, encouraged
parents to quit smoking for their children’s benefit, and measured
parental quit rates were included. Study quality was assessed. Rela-
tive risks and risk differences were calculated by using the DerSimo-
nian and Laird random-effects model.

RESULTS: Eighteen trials were included. Interventions took place in
hospitals, pediatric clinical settings, well-baby clinics, and family
homes. Quit rates averaged 23.1% in the intervention group and
18.4% in the control group. The interventions successfully increased
the parental quit rate. Subgroups with significant intervention
benefits were children aged 4 to 17 years, interventions whose
primary goal was cessation, interventions that offered medications,
and interventions with high follow-up rates (.80%).

CONCLUSIONS: Interventions to achieve cessation among parents, for
the sake of the children, provide a worthwhile addition to the arsenal
of cessation approaches, and can help protect vulnerable children
from harm due to tobacco smoke exposure. However, most parents
do not quit, and additional strategies to protect children are needed.
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Tobacco, a legal product worldwide,
killed 100 million people in the 20th
century, and could kill as many as
a billion human beings in the current
century.1 Efforts to prevent tobacco-
related morbidity and premature mor-
tality depend on prevention programs,
policies protecting people from to-
bacco smoke exposure, and effective
cessation programs. Over a decade ago,
Peto and Lopez showed that cessation
will contribute quickly to lowering the
burden of smoking-induced disease,
because of the immediate health bene-
fits of quitting and the long lag time
for the development of many smoking-
related diseases.2 Cessation has the
additional benefit of the prevention of
exposure of others to tobacco smoke.
Yet, cessation for many smokers re-
mains an elusive goal,3(p.15) with most
quitters returning to their habit over
time.4

Principles of behavior assume that
the provision of knowledge works to
change behavior when motivation for
change is present. Increased percep-
tion of risk has been shown to be
associated with healthier behaviors.5

Common ignorance of the magnitude
of damage from tobacco, in combina-
tion with the tendency of smokers to
underestimate their personal risk,6,7

suggests that the provision of accurate
risk informationmay aid some smokers
in quitting. Because this approach has
been unsuccessful in convincing many
smokers to quit for good, some re-
searchers have considered an alter-
nate track: They have focused on the
health of others exposed to tobacco
smoke rather than on the smoker’s
personal risk. This strategy may be
particularly effective when the smoker
considers the health of his/her own
children, which affords several benefits:
child health benefits due to lowered
tobacco smoke exposure, including low-
ered risk of sudden infant death syn-
drome, middle ear disease, asthma,

pneumonia, and compromised lung
function8; possible reduced risk of
future smoking among children of
parents who have quit9; and benefits
of quitting to parents themselves. An
additional benefit, less well known, is
the eventual removal of most third-hand
smoke10 from the homes of smokers,
particularly when all smokers in the
home quit permanently and do not
allow visitors to smoke in the home.

The World Health Organization esti-
mates that 40% of children worldwide
are exposed to secondhand smoke.11 A
2008 study showed very high median
air nicotine concentrations in homes
with smokers in 31 countries, and con-
cluded that “women and children living
with smokers are at increased risk of
premature death and disease from ex-
posure to SHS.”12

The earliest published trial to encour-
age parental quitting for child pro-
tection13 focused on protecting infants
from tobacco smoke exposure, while
emphasizing the benefits of quitting
for the parents. This trial did not suc-
cessfully affect tobacco smoke expo-
sure or quit rates. Interventions tested
since then aimed at families and care-
takers have been implemented in physi-
cians’ offices, well-baby clinics, schools,
and the community.14 Some interven-
tions have focused on getting parents
to quit or reduce smoking, whereas
others have focused on getting parents
to protect their children from tobacco
smoke exposure by moving their smok-
ing and others’ smoking behaviors
away from the home, car, or child.
Tools used to effect change have been
both brief and of varying degrees of
intensity, and have included cognitive
behavioral approaches, self-help mate-
rials, individual counseling, and bio-
feedback.14

In thisarticle,wepresentmeta-analyses
of parental quit rates from published
intervention trials thatweredesigned to
protect children from tobacco smoke

exposure through parental cessation
or modification of parental smoking
patterns, and that evaluated cessation
among smoking parents of young chil-
dren. To identify specific factors that
might be associated with effective pro-
grams, we performed exploratory sub-
group analyses on factors related to
the child, the intervention, and the study
methodology.

METHODS

Data Sources

We searched Medline, PsycINFO, Web of
Science, and the Cochrane Library for
articles published in English from any
date through the end of March 2011.
We used regular search terms for all
databases, and also used Medical Sub-
ject Headings search terms for Medline.

Search terms used with all databases
were: intervention to reduce environ-
mental tobaccosmokechildren/preschool
children/infants/newborn, intervention
to reduce exposure of passive smoke
in infant/children/preschool/newborn,
reducing exposure passive smoking
children/infants/newborn, the impact
of a brief intervention on maternal
smoking behavior, decreasing environ-
mental tobacco smoke exposure among
children/infants/newborn, advising
parents on passive smoking, reducing
tobacco smoke in the environment of
the child, and intervention to reduce
passive smoking in infancy.

The Medical Subject Headings search
terms used were “smoking/prevention
and control” AND “tobacco smoke pol-
lution” OR “tobacco smoke pollution/
prevention and control” AND “child”,
“smoking/prevention and control” AND
“tobacco smoke pollution” OR “tobacco
smoke pollution/prevention and con-
trol” AND “infant.”

We were interested in original articles
and reviews. We checked references in
all retrieved review papers for addi-
tional related articles.
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Data Extraction

Two reviewers (M.B.N. and T.B.) inde-
pendently undertook extraction of study
details and results. L.J.R. and M.B.N.
independently assessed quality charac-
teristics. We resolved differences be-
tween reviewers’ extraction results by
discussion.

Methodological Quality

The following parameters describing
methodologic quality were assessed:
study design (randomized controlled
trial [RCT] using a cluster randomiza-
tion scheme, RCT, quasi-RCT, controlled
trial [CT]), randomization concealment
(yes, no, or not reported), blinding of
observers (yes, no, or not reported),
biochemical validation of quit rates (yes,
no), follow-up (percentage of follow-up
at last time point measured), fidelity to
treatment (percentage of participants
receiving full intervention).

Study Eligibility

To be included, the studies had to meet
the following criteria:

Study design: RCT using a cluster
or individual-level randomization
scheme, quasi-randomized RCT,
CT.

Participants: Parents (mother, fa-
ther or both parents) of children be-
tween the ages of 0 and 6 years in
one of the following cohorts: well
(including children visiting well-child
clinics and population cohorts), asth-
matic children, or children visiting
hospitals or pediatric clinics. Trials
that included children older than
6 years were acceptable only if chil-
dren 6 years old or less were eligi-
ble for inclusion.

Types of interventions: Unrestricted.

Program providers: Unrestricted.

Study objectives: Primary goal
must have been either reduction or
cessation of parental smoking to
benefit children, or child tobacco
smoke exposure reduction.

Study outcome: Quit rates of
parents, mothers, or fathers must
have been monitored.

Length of observation period:
Minimum 1 month from start of in-
tervention.

Study Outcomes

Our primary outcomewas parental quit
rate. If a biochemically validated quit
rate was available, that was used in the
analysis; otherwise, parental report
was used. We present (1) the parental
quit rate (both parents if available, or
maternal quit rate if that is the only
measure available; no studies had pa-
ternal rates without maternal or pa-
rental rates), (2) thematernal quit rate,
and (3) the paternal quit rate.

Quit rates at different follow-up times
were sometimes presented in the same
report. In these instances, we used the
quit rate representing the longest
available period.

Subgroup Analyses

We performed exploratory subgroup
analyses on the parental quit rate by
using the following categorizations:

Child-Related Subgroups

Child age at recruitment (,1 year, 1–4
years, 4+ years), child cohort (well,
asthmatic, hospital, or clinic visit).

Intervention-Related Subgroups

Intervention setting (hospital, usual
care physician’s office, well-baby care
setting, and family home), provider
(physician, nurse, clinic staff, and re-
search assistant), use of cessation
medication (yes, no), and number of
sessions (1, 2, 3–4, 5+)

Study-Related Subgroups

Use of theory in developing the in-
tervention (none, theory-based); pri-
mary research objective (parental or
maternal cessation, cessation and re-

duction of child exposure, reduction of
child exposure to tobacco smoke),
length of maximum follow-up (,6
months, 6 months, and .6 months),
use of cessation medication (yes, no),
provision of cessation or smoking-
related intervention to the control
group (yes/no).

Study Quality-Related Subgroups

Study design (cluster RCT, individually
RCT, CT); blinding of observers (yes, no,
or not reported), follow-up of partic-
ipants (61%–80%, 81%–100%), fidelity
to treatment. Because of the lack of
reported information on fidelity for
most studies, we were unable to per-
form this subanalysis.

Statistical Analysis

Meta-analytic Approach

Statistical analyses and meta-analyses
were performed with the use of RevMan
5.0.24. We used the DerSimonian and
Laird random-effects method with 95%
confidence intervals to pool results.15

We chose to use the random-effects
method because we assumed that dif-
ferent intervention conditions would
be associated with different effects,
and we were interested in getting an
average of the distribution of true
effects from the population of inter-
vention studies (as opposed to an esti-
mate of a single-population effect, as
would be the case were we to use the
fixed-effects method).16

We present risk ratios (RRs) and risk
differences (RDs) for the primary anal-
yses, as well as risk ratios for the sub-
group analyses. All measures are
presented with 2-sided 95% confidence
intervals.

Pooled quit rates for each group were
calculated. Weights used to pool the
data, obtained from RevMan, were
based on the inverse variance method
(weights proportional to the inverse
variance of estimate), and adjusted for
the random effects assumption.16 (p.128)
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Heterogeneity and Publication Bias

We used the I 2 statistic to investigate
statistical heterogeneity. This describes
the percentage of the variability in
effect estimates that is due to het-
erogeneity rather than sampling error
(due to chance).17 The existence of pub-
lication bias was checked by visual ex-
amination of funnel plots.16

Exploratory Subgroup Analyses

We performed exploratory analyses
to understand whether some settings
or conditions were clearly associated
with intervention effects, as well as
to see if heterogeneity could be ex-
plained. We determined that the inter-
vention was significant in a particular
subgroup if the results were statis-
tically significant at the corrected
Bonferonni .05 level. Because the num-
bers of studies and individuals within
subgroups varied, it would have been
misleading to directly compare across
subgroups.16 (p. 141, Section 8.8.2)

RESULTS

Description of Studies

Out of a total of 876 articles identified
initially, 468 articles were screened. Of
these, 403articles concerned topics not
relevant to this study, and 18 met the
inclusion criteria for this review.13,18–34

The trials were conducted in the United
States, China, Norway, Scotland, Finland,
Italy, and Australia between 1987 and
2010. Forty-seven studies were ex-
cluded for the following reasons: quit
rates were not reported or were not
reported separately for intervention
and control groups, or numbers of
participants were not reported (24
studies35–58; the study design was not a
controlled trial [11 studies59–69]), the
interventionswere not aimed at parents
of young children (9 studies70–78); the
reporting period was less than 1 month
(1 study79); a protocol only was re-
ported (1 study80); the report was not
in English (1 study81). The flowchart

describing the identification process
can be found in Fig 1. Study charac-
teristics of included trials are pre-
sented in Table 1.

Intervention Components

Interventions included some of the fol-
lowing components: self-help materials
(12 studies13,18,20–22,24,26,29–31,33,34), face-to-
face counseling (16 studies19–34), tele-
phone counseling (6 studies13,18–20,32,34),
cessation medications (2 studies24,28),
and cotinine feedback (1 study32,39).
Three studies included one compo-
nent (23,25,27), 12 studies included 2
components (13,18,19,21,22,26,28–31,33,34}), and
3 studies included 3 components (20,24,32).

Age of Children

Six of the studies enrolled infants up
to a year old,13,21,22,29,30,34 and 12 of
the studies enrolled children up to 16
years old.18–20,23–28,31–33

Child Cohort

Ten of the studies enrolled healthy
children,13,18,21,22,24,26,29,30,33,34 five of
the studies enrolled asthmatic chil-
dren,23,25,27,31,32 and three of the stud-
ies enrolled children visiting hospitals
or pediatric clinics.19,20,28

Setting

The intervention setting was the family
home in 5 studies,22–24,27,34 the hospital
in 4 studies,13,19,28,32 the well-baby clinic
in 4 studies,18,26,30,33 the pediatrician’s
office in 3 studies,20,21,31 the hospital and
well-baby clinic in 1 study,29 and the
hospital and family home in 1 study.25

Program Providers

Nurseswere the intervention providers
in 6 studies,19,20,22,25,30,33 physicians
were providers in 3 studies,26,28,29

research assistants were providers
in 7 studies,13,18,23,24,27,31,32 and clinic

FIGURE 1
Flowchart for identification of studies.
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staff provided the intervention in 2
studies.21,34

Use of Medicine

Twoof the18 studies reported theuseof
cessation medication.24,28

Number of Sessions

In five of the studies only 1 session was
given,13,19,21,28,33 in five of the studies 3
to 4 sessions were given,18,20,22,25,29 and
in seven of the studies more than 5
sessions were given.23,24,26,27,31,32,34 In
one study, the number of sessions was
not reported.30

Theoretical Basis

Nine of the studies used theory-based
interventions.18,19,22–24,28,31,34 Of these, 3
studies used learning theory inter-
ventions.22–24 Nine studies did not men-
tion the use of theory.13,20,21,25–27,29,30,33

Primary Goal

Thestudyobjectivewasreductionofchild
exposure in 8 studies,13,22,23,25,27,31,32,34

maternal cessation in 5 studies,18–20,28,30

and both reduction of child exposure
and maternal cessation in 5 stud-
ies.21,24,26,29,33

Length of Observation

The observation period was less than
6months in 3 studies,13,19,21 6 months in
3 studies,18,28,33 12 months in 8 stud-
ies,20,22,23,25,27,29,32,34 and more than 12
months in 4 studies.24,26,30,31

Control Group Intervention

In eight of the studies, the control group
received some sort of intervention
(usual care or special to the trial) re-
lated to smoking, cessation, or risk to
children from smoking.18,21,23,25,27–29,32

In four of the studies, the control group
did not receive any information on the
topic of cessation or reduction of child
exposure, in usual care or as a special
intervention.19,24,26,33 In the remainder
of the studies, we were unable toTA
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determine what the control group re-
ceived.13,20,22,30,31,34

Methodologic Quality

The characteristics of the studies per-
taining to methodological quality are
presented in Table 2. Of the 18 studies,
one used a cluster randomized de-
sign,29 fourteen used an individually
randomized design,18–24,26–28,31–34 two
used a quasi-randomized design,13,25

and one used a controlled but not
randomized design.30 Nine of the stud-
ies reported randomization conceal-
ment.18–21,23,24,27,32,33 In the remainder
of the studies, concealment was not
reported or was unclear. Blinding of
observers/assessors was reported in
seven of the trials.18,19,22,23,32–34 Bio-
chemical validation of quit status was
reported in five of the trials.13,18,20,23,34

Percentage of follow-up ranged from
61% to 97%. Five studies had follow-up
of greater than 90%,19,23,25,32,33 and 13
studies had follow-up of greater than
80%.13,18–21,23–25,30–34 Information on
fidelity to treatment was addressed in
aminority of trials.13,22–25,30 Two studies
reported very high fidelity to treatment
(Greenberg, 97%22; Hovell 2002, 98%23),

and 1 study provided in-depth infor-
mation on fidelity to various program
components (Hovell 200924).
Effects of Interventions (Main
Effects)

Effects of Interventions on Parental,
Maternal, and Paternal Quit Rates

Eighteen studies, with a combined N of
7053, are included in this analysis.13,18–34

Results from each trial are summa-
rized in Table 3 and Fig 2. Parental quit
rates in individual studies ranged from
0.9% to 83.6% in the intervention group,
with a weighted mean of 23.1%, and
from 0.8% to 72.1% in the control
group, with a weighted mean of 18.4%.

A positive effect of the intervention was
found in thirteen (72%) of the studies,
with four (22%) showing a statistically
significant advantage to the inter-
vention group. RRs ranged from 0.14 to
29.43. Overall, the RR was 1.34 (confi-
dence interval [CI] 1.05,1.71; P = .02),
showing a modest but statistically
significant improvement in the in-
tervention group. The RD of 0.04 (CI
0.01,0.07; P = .005) showed that an ad-
ditional 4% of the intervention parents
quit smoking than did control parents.

The pooled analyses of maternal quit
rate (N = 12 trials) were similar to the
results of parental quit rate. (RR = 1.44;
CI 0.99,2.09; P = .06). A positive or sig-
nificant effect of the intervention was
not found in either of the 2 studies that
examined paternal quit rates, nor was
there a difference in the pooled RR
(RR = 0.95; CI 0.71,1.29; P = .76).

Publication Bias

The funnel plot showing the SE of the log
(RR) versus the RR is presented in Fig 3.
As expected, higher RRs are associated
with lower variance. The reasonably
symmetrical plot shows that publica-
tion bias is not a concern.

Heterogeneity of Results

The test for heterogeneity was signifi-
cant for the RR (I2 = 60%; P = .0006) and
RD (I2 = 82%; P, .001), indicating that
the results were not homogeneous.

We examined heterogeneity by sub-
groups. Sixteen subgroups (41% of all
subgroups) had nonsignificant levels
of heterogeneity: I 2 ranged from 0%
to 56%, with P values ranging from
0.08 to 0.97. The other 23 subgroups

TABLE 2 Methodologic Characteristics of Included Studies

Size Design
(RCT/CT/
Cluster CT)

Randomization
Concealment
(Yes, No, NR)

Blinding of
Observers
(Yes, No, NR)

Biochemical
validation of
outcome data
(Yes/No))

Follow-up, % Participants
Received Full
Intervention
(%, NR)

Abdullah et al18 (2005) 952 RCT Yes Yes Yes 88 NR
Chan et al19 (2005) 80 RCT Yes Yes No 96 NR
Curry et al20 (2003) 303 RCT Yes NR Yes 81 NR
Eriksen et al21 (1996) 443 RCT Yes NR No 82 NR
Greenberg et al22(1994) 933 RCT NR Yes No 71 96
Hovell et al23 (2002) 204 RCT Yes Yes Yes 97 98
Hovell et al24 (2009) 150 RCT Yes Yes No 87 54
Hughes et al25 (1991) 95 Quasi-RCT No NR No 94 NR
Kallio et al26 (2006) 1062 RCT No No No 61 NR
Krieger et al27 (2005) 274 RCT Yes No No 78 NR
Ralston and Roohi28 (2008) 42 RCT No NR No 67 NR
Severson et al29 (1997) 2901 Cluster RCT No No No 69 NR
Vineis et al30 (1993) 1015 CT No NR No 82 NR
Wahlgren et al31 (1997) 91 RCT No NR No 87 NR
Wilson et al32 (2011) 519 RCT Yes Yes No 95 NR
Woodward et al13 (1987) 184 Quasi-RCT No NR Yes 85 NR
Yilmaz et al33 (2006) 375 RCT Yes Yes No 97 NR
Zakarian et al34 (2004) 150 RCT No Yes Yes 85.3 72

NR, not reported.
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had statistically significant levels of
heterogeneity.

Subgroup Analyses

Results from the analyses by subgroup
are presented in Table 4. The relative
risks ranged from 0.42 to 3.13, and the
relative differences from20.03 to 0.11.

The interventions were beneficial in the
following subgroups: parents whose chil-
drenwere 4 years old and over (RR= 1.57;

CI 1.14,2.16; P = .006); interventions that
included use of cessation medication
(RR = 3.13; CI 1.19,8.21;, P = .02); interven-
tions whose primary purpose was ces-
sation (RR = 1.69; CI 1.2,2.4; P = .003); and
interventionswhose follow-upwas 81% to
100% (RR = 1.64; CI 1.12,2.42; P = .01).

DISCUSSION

Our review shows that interventions
aimed at increasing parental cessation

to benefit children increase parental
and maternal quit rates.

To the best of our knowledge, this is the
firstmeta-analysis to quantify the effect
of interventions aimed at increasing
cessation among parents of small
children. The strategy of quitting for the
sake of the children carries several
benefits: Adults who quit smoking im-
prove their own health and life expec-
tancy82; their children are no longer
exposed to the harmful effects of pa-
rental tobacco smoke; parents are
freed from the worry that they may be
harming their children by smoking in
their presence; and children of non-
smokers may be less likely to initiate
smoking.9 As previously noted,83 en-
couraging cessation for the sake of
protecting others’ health, particularly
children’s health, is an important means
of combating use.

Our finding of a 4% absolute difference
(AD) between parental quit rates in
the intervention and control groups
compares reasonably well with ab-
solute differences from other rec-
ommended methods of encouraging
cessation, including brief physician
advice (AD = 2.5%), group counseling
(AD = 3.1%), and individual counseling

TABLE 3 Effects of Intervention Programs on Quit Rate by Intervention Group, With Risk Ratios, for
Each Included Trial

Size Quit Rate
Intervention, %

Quit Rate
Control, %

Risk Ratio (CI)

ALL 1.34 (1.05,1.71)
Abdullah et al18 (2005) 952 15 7 2.07 (1.40,3.06)
Chan et al19 (2005) 80 8 3 3.00 (0.33,27.63)
Curry et al20 (2003) 303 14 7 2.07 (1.02,4.23)
Eriksen et al21 (1996) 443 0 3 0.14 (0.02,1.16)
Greenberg et al22(1994) 933 1 3 0.30 (0.08,1.08)
Hovell et al23 (2002) 204 8 9 0.88 (0.35,2.18)
Hovell et al24 (2009) 150 17 5 3.16 (1.08,9.26)
Hughes et al25 (1991) 95 13 8 1.53 (0.46,5.08)
Kallio et al26 (2006) 1062 20 20 0.99 (0.78,1.27)
Krieger et al27 (2005) 274 84 72 1.16 (1.00,1.34)
Ralston and Roohi28 (2008) 42 14 5 3.00 (0.34,26.56)
Severson et al29 (1997) 2901 5 5 1.13 (0.73,1.76)
Vineis et al30 (1993) 1015 12 11 1.11 (0.70,1.75)
Wahlgren et al31 (1997) 91 21 4 5.57 (0.72,43.22)
Wilson et al32 (2011) 519 16 11 1.51 (0.86,2.63)
Woodward et al13 (1987) 184 6 2 2.70 (0.29,25.04)
Yilmaz et al33 (2006) 375 24 1 29.43 ([4.07,213.01)
Zakarian et al34 (2004) 150 10 13 0.76 (0.29,2.00)

FIGURE 2
Meta-analysis of relative risks of the effects of interventions on parental cessation.
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(AD = 6.0%).84(p. 88-90, Tables 6.8 and 6.13)

Because none of the known cessation
approaches reach all smokers or have
high success rates, additional effective
cessation approaches, such as cessa-
tion for the sake of one’s children, can
impact population smoking rates.

Over three-quarters of parents in both
intervention and control groups contin-
ued to smoke, leaving the overwhelming
majority of children potentially exposed
to their parents’ smoke.

The observed degree of heterogeneity
between the results from different
studies reveals that not all types of
interventions for promoting parental
cessation are equally or necessarily
effective. In thenext section,we focuson
promising findings from particular
subgroups in an attempt to gain insight
regarding possible future research and
practice directions.

SUBGROUP ANALYSES

Interventions were effective with chil-
dren over the age of four. The question
of age and intervention effectiveness
was raised more than 2 decades ago
by Woodward, who targeted parents of
newborns in his program, in the belief
that those parents may be open to life-
style change to protect their vulnerable
infants. However, his intervention was

not effective. He hypothesized that this
was because “there was little aware-
ness of risks to the baby from smoking
postnatally” and because the mothers
wanted to return to smoking after
pregnancy. Another possible explana-
tion, from a qualitative study that in-
vestigated why mothers continue to
smoke around their children, is that “…
[these interventions] require mothers
to change their caring routine and
behaviors at a timewhenmanymothers
feel that they are barely coping with
existing responsibilities.”85

Interventions that included the use of
medications were effective. Of the 2
included studies in which medications
were used, both offered nicotine re-
placement therapy. One of these was
a small study (N = 42)28 that included
parents of hospitalized children with
respiratory illness. The second was a
somewhat larger study (N = 150)24 that
took place in the home.

Interventions with a primary purpose
of getting parents to quit were effective.
This may have been influenced by re-
cruitment bias. Previous investigators
described difficulties in recruitment
and retention of participants in inter-
ventionsdealingsolelywithcessation.54

It is possible that “hardcore” smokers
would be unlikely to participate in an

intervention aimed only at cessation,
but would be willing to participate in
an intervention focusing on child pro-
tection through changes in patterns of
smoking (eg, smoke-free homes and
cars). This could lead to better cessa-
tion results in those interventions that
focus on cessation only.

COMPARISON WITH OTHER
REVIEWS

Two previous reviews addressed pa-
rental cessation; both of these were
conducted using narrative synthesis.
Klerman studied maternal cessation
and found that most interventions
had small but significant effects.86

Gehrman and Hovell studied the effects
of minimal clinical interventions on
cessation, and found no significant ef-
fect.87 They noted the original studies’
small sample sizes and consequent low
power to detect small but clinically im-
portant effects. The meta-analysis
reported in this article overcomes this
problem.16 (p.98)

LIMITATIONS AND FUTURE
DIRECTIONS

Most included trials were truly ran-
domized, and most had low attrition;
these factors contribute to high inter-
nal validity of most individual trials.
Randomization concealment and blind-
ing of observers were not reported for
most trials. If randomization was not
concealed, or observers not blinded, the
internal validity of individual stud-
ies may have been compromised. Ad-
herence to principles of good study
design, including implementation and
reporting of randomization conceal-
ment, blinding of observers, and high
fidelity to treatment,88 will enhance the
usefulness of future work.

An analysis of all studies together
showed a significant amount of hetero-
geneity between trial results. Some of
theheterogeneitywasdue todifferences
between subgroups: When heteroge-
neity was examined within subgroups,

FIGURE 3
Plot to assess presence of publication bias.
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nearly 40% of the subgroups had low
levels of heterogeneity. Because of the
use of a random-effects model, the dis-
covered heterogeneity did not affect the
validity of the average effect calculated.

Becauseof the largenumberofvariables
of interest relative to the total number of
trials, we were not able to analyze pos-
sible interactive effects of intervention
and child-related variables.

Time and resources did not permit
outreach to authors of excluded studies
with missing data.

Further original research is needed to
develop more effective programs for
gettingparentstoquitsmoking.Thismay
be enhanced by phased development of
interventions,89 beginning with in-depth
qualitative research with parents and
including intervention piloting.

CONCLUSIONS

Some parents will quit smoking to
benefit their children. Policy makers
should recommend effective inter-
ventions that counsel parents toquit for
the benefit of the children, and rec-
ommend training of clinicians in this
area. More research is needed to build
effective interventions for encouraging
parental cessation for the benefit of
children, to isolate components that
best maximize the motivating function
of child welfare, and to identify effec-
tive interventions for the protection of
children from tobacco smoke exposure
if parents are not ready or able to quit.
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RECHARGING THE WELL: How long can one pump water from an aquifer before it
runs dry? The question seems a bit like a high school math problem, but the
answers are not known and the implications are enormous. Aquifers are wet
underground layers of rock or sediments from which water can be extracted by
a well. For years, scientists have not had a good way to measure how fast
aquifers are recharged by surface water. Commonly used dating tools, such as
carbon 14, have been useful in archeology but not so much in understanding the
flow of underground water. Now scientists have reported a breakthrough in
dating technology using krypton 81. As reported in The New York Times (Science:
November 21, 2011), krypton 81 is an isotope present in air. Once trapped un-
derground in water that no longer has contact with air, krypton 81 begins to
decay by a factor of two every 230,000 years. Capturing krypton 81 is extremely
challenging as there is only one molecule of krypton 81 for every quintillion (1018)
water molecules. Using sophisticated technology, scientists were able to capture
and measure krypton 81 in water samples obtained from deep in the Nubian
Aquifer. The results suggest that the Nubian Aquifer has been collecting water for
millions of years. The bad news is that the aquifer probably only recharges a little
each year; thus, under normal circumstances the water level may only rise a few
millimeters a year. While the aquifer still contains amassive amount of water, it is
shared by four countries: Egypt, Libya, Chad, and Sudan. Rapid or heavy pumping
could lead to both local and international conflicts. Already, some lakes and
oases supplied by the aquifer are now dry. While water management is often
a political rather than scientific issue, better understanding of the hydrology may
make it easier to develop and adhere to water management plans.
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Parental Smoking Exposure and Adolescent
Smoking Trajectories

WHAT’S KNOWN ON THIS SUBJECT: It is well-established that
parental smoking is associated with adolescent smoking initiation
and regular tobacco use. However, we know less about how
exposure to specific types of parental smoking affect adolescent
smoking and progression to regular smoking in young adulthood.

WHAT THIS STUDY ADDS: Among adolescents with parents who
are nicotine dependent, each previous year of parental smoking
increases the likelihood they will be in a heavy smoking trajectory.
Parental smoking cessation early in their children’s life is critical
to prevent smoking in families.

abstract
OBJECTIVE: In a multigenerational study of smoking risk, the objective
was to investigate the intergenerational transmission of smoking by ex-
amining if exposure to parental smoking and nicotine dependence predicts
prospective smoking trajectories among adolescent offspring.

METHODS: Adolescents (n = 406) ages 12 to 17 and a parent completed
baseline interviews (2001–2004), and adolescents completed up to 2
follow-up interviews 1 and 5 years later. Baseline interviews gathered
detailed information on parental smoking history, including timing and
duration, current smoking, and nicotine dependence. Adolescent smoking
and nicotine dependence were assessed at each time point. Latent Class
Growth Analysis identified prospective smoking trajectory classes from
adolescence into young adulthood. Logistic regression was used to examine
relationships between parental smoking and adolescent smoking trajectories.

RESULTS: Four adolescent smoking trajectory classes were identified: early
regular smokers (6%), early experimenters (23%), late experimenters
(41%), and nonsmokers (30%). Adolescents with parents who were
nicotine-dependent smokers at baseline were more likely to be early
regular smokers (odds ratio 1.18, 95% confidence interval 1.05–1.33)
and early experimenters (odds ratio 1.04, 95% confidence interval 1.04–
1.25) with each additional year of previous exposure to parental smoking.
Parents’ current non-nicotine–dependent and former smoking were not
associated with adolescent smoking trajectories.

CONCLUSIONS: Exposure to parental nicotine dependence is a critical
factor influencing intergenerational transmission of smoking. Adolescents
with nicotine-dependent parents are susceptible to more intense smoking
patterns and this risk increases with longer duration of exposure.
Research is needed to optimize interventions to help nicotine-
dependent parents quit smoking early in their children’s lifetime to
reduce these risks. Pediatrics 2014;133:983–991
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Parental smoking is associated with
adolescentsmokinguptakeandregular
smoking, suggesting intergenerational
transmission of smoking behavior
within families.1 Research demon-
strates that adolescents whose parents
smoke are more likely to begin smok-
ing2,3 and that parental smoking pre-
dicts future smoking initiation and
regular smoking among adolescents.4–8

Research also suggests that offspring
of parents who quit smoking are less
likely to begin smoking and those who
already smoke aremore likely to quit.9–12

The intergenerational transmission of
smoking within families is likely influ-
enced by multiple factors, such as ge-
netics, observed parental behavior,
and the home environment (eg, rules
about smoking).8

Although many studies have used brief
measures that definesmokingbehavior
by using broad categories (eg, any past-
month smoking),2,4,6,8–10 these mea-
sures constrain our understanding of
how specific types of parental smoking
(eg, current versus former) affect ad-
olescent smoking behavior. Few stud-
ies have used measures to shed light
on how nicotine dependence unfolds
within families. Although research
suggests intergenerational transmis-
sion of nicotine dependence occurs,13–15

findings of research on the influence of
parental nicotine dependence and ado-
lescent smoking remain equivocal.3,16

Other evidence demonstrates distinct
trajectories of adolescent smoking
behavior can be identified.5,17–21 Few
studies, however, have used prospective
data to track influences of parental
smoking on offspring’s smoking behav-
ior from adolescence into young adult-
hood, a period of risk for developing
nicotine dependence.22 Nicotine-dependent
smokers are less successful at quitting
and are more likely to quit with inten-
sive cessation interventions.23 Examin-
ing if exposure to parental smoking
and nicotine dependence differentially

influence offspring’s smoking trajecto-
ries could help identify adolescents and
families in need of more intensive in-
tervention to reduce risks.

Our goal was to investigate the asso-
ciations between adolescents’ expo-
sure to their parents’ smoking and
prospective trajectories of adolescent
smoking into young adulthood. This
study builds on a previous investiga-
tion of intergenerational smoking from
the New England Family Study (NEFS),
a multigeneration study of smoking
risk within families.3 The NEFS was
designed to understand intergenera-
tional transmission of cigarette smok-
ing by capturing detailed information
on parental smoking history and nico-
tine dependence, and assessing off-
spring’s smoking behavior prospectively.
The prior NEFS investigation demon-
strated that adolescents’ cumulative
exposure to active parental smoking,
but not former parental smoking,
increases the likelihood of adolescent
smoking initiation.3 Prospective NEFS
data provide a unique opportunity to
gain new knowledge of how offspring’s
exposure to parental smoking and
nicotine dependence early in life influ-
ences smoking trajectories.

METHODS

Participants and Procedure

This analysis included data from sec-
ond- and third-generation NEFS partici-
pants.3,24–26 The NEFS was established
to interview adult offspring of pregnant
women enrolled between 1959 and
1964 at the Boston, Massachusetts, and
Providence, Rhode Island, sites of the
National Collaborative Perinatal Pro-
ject, a birth cohort study of the effects
of in utero and early childhood envi-
ronment on child health.27 Adult
offspring of National Collaborative
Perinatal Project participants (second-
generation) were selected for partici-
pation by using a multistage sampling
procedure and contacted by mail at

age 40 to enroll in the NEFS.3 Among
NEFS adults residing within 100 miles
of the Providence site, adolescent off-
spring (third-generation) between 12
and 17 years of age were invited to
participate in a prospective study on
the intergenerational transmission of
smoking conducted from 2001 to 2009.3

Second- and third-generation partic-
ipants were provided with a modest
incentive (eg, $5–$10 cash equivalent)
for completing study interviews.

In total, 726 eligible third-generation
adolescents were invited to partici-
pate; 559 (72%) completed a baseline
interview with data on smoking be-
havior. A complete description of the
baseline sample was published pre-
viously.3 Adolescents and, separately,
their parents completed a baseline in-
terview in person. Adolescents were
contacted for a second interview 1 year
later (mean 1.3 years, SD 0.28), and
those who were age 18 and older at the
5-year follow-up were contacted for
a third interview (mean 5.2 years, SD
0.64). The Brown University Institu-
tional Review Board approved the
protocol. Parent consent and adoles-
cent assent were obtained at baseline
and reestablished at each follow-up.

The sample for the current study
comprised 406 adolescents with data
available for 2 or more time points to
analyze changes in smoking behavior.
Characteristics of the baseline and
analytic samples are shown in Table 1.
Adolescents in the analytic sample
were significantly older than those in
the original baseline sample (P, .001)
because of the age restrictions for the
third interview. There were no other
statistically significant differences be-
tween the samples.

Measures

Adolescent Smoking

Adolescent smoking was captured by
using the Lifetime Inventory of Smoking
Trajectories, a valid instrument that
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gathers detailed information on smok-
ing initiation, past and current smoking,
and susceptibility.28 Nicotine depend-
ence was assessed based on Diagnostic
and Statistical Manual for Mental Dis-
orders, Fourth Edition, criteria by using
the adapted Composite International
Diagnostic Interview (CIDI).29,30 The CIDI
was selected over brief dependence
screeners (eg, Fagerström Tolerance
Questionnaire) to gather detailed infor-
mation on clinical dependence symp-
toms for the NEFS. Smoking status was
operationalized to reflect developmen-
tally appropriate transitions from non-
smoking and susceptibility to regular,
dependent use.31 For trajectory analy-
ses, smoking status at each interview
used a score with the following values:
committed nonsmokers never smoked
and indicated they would never try
smoking (0); susceptible nonsmokers

never smoked but indicated they may
try in the future (1); triers smoked only
once in their life (2); experimenters
smokedmore than once, but never daily
(3); regular smokers without nicotine
dependence smoked daily but did not
meet Diagnostic and Statistical Manual
for Mental Disorders, Fourth Edition,
dependence criteria (4); and regular
smokers with nicotine dependence
smoked daily and met dependence cri-
teria (5).

Parental Smoking

Parental smoking and nicotine de-
pendence also were assessed at
baseline by using the Lifetime Inventory
of Smoking Trajectories (LIST)28 and
CIDI.29,30 One parent completed a base-
line interview for the study. For analy-
ses, we examined parental smoking in
2 ways. A categorical variable was

created based on parents’ baseline
smoking status: current (daily or
weekly) nicotine-dependent smoker,
current non-nicotine–dependent smoker,
former daily or weekly smoker, or
nonsmoker.

The Lifetime Inventory of Smoking Tra-
jectories gathers data on current and
prior periods of smoking, including
timing and duration, which allowed us
to determine adolescents’ cumulative
years of exposure to parental smok-
ing.28 We created continuous predictor
variables for adolescents’ total years of
exposure to parental smoking before
baseline based on whether their par-
ents were current dependent smokers,
current smokers without dependence,
or former smokers at baseline.

Covariates

Parent (gender, race/ethnicity, age,
educational attainment, household in-
come, marital status) and adolescent
(gender, age, race/ethnicity) demo-
graphics ascertained at baseline were
examined as covariates.

Statistical Analysis

We conducted Latent Class Growth
Analysis (LCGA)32 by using MPlus 7.1
(Muthén & Muthén, Los Angeles, CA) to
construct adolescent smoking trajec-
tory classes based on prospective be-
havior patterns.19 LCGA has been
widely used in studies of adolescent
smoking19,33,34 and similar behaviors.35

Adolescents who were committed
nonsmokers at all time points (n = 123,
30%) were defined a priori as a trajec-
tory class.17,33,34 For the remainder
(n =283, 70%), LCGA models examined
1 to 4 class solutions. The optimal num-
ber of classes was determined based on
solutions having a lower Bayesian Infor-
mation Criteria, higher estimated pro-
portion of participants correctly classified
(entropy), and a statistically significant
Lo-Mendall-Rubin likelihood ratiox2 test
comparing fit for a model with K classes

TABLE 1 Characteristics of the Baseline and Analytic Samples

Baseline Sample Analytic Sample

Adolescent demographics n = 559 n = 406
Gender
Male 267 (47.8) 194 (47.8)
Female 292 (52.2) 212 (52.2)

Race
Non-Hispanic white 474 (84.8) 350 (86.2)
Nonwhite 85 (15.2) 56 (13.8)

Baseline age, mean (SD) 14.0 (1.7) 14.2 (1.6)
Parent demographics
Gender
Male 124 (22.2) 85 (20.9)
Female 435 (77.8) 321 (79.1)

Race
Non-Hispanic white 474 (84.8) 351 (86.4)
Nonwhite 85 (15.2) 55 (13.6)

Baseline age, mean (SD) 39.6 (1.9) 39.6 (1.9)
Marital status
Married 402 (71.9) 298 (73.4)
Unmarried 157 (28.1) 108 (26.6)

Educational attainment
$College degree 105 (18.8) 70 (17.2)
,College education 454 (81.2) 336 (82.8)

Household income
,$60 000/y 255 (45.6) 183 (45.1)
$$60 000/y 304 (54.4) 223 (54.9)

Parental smoking
Nonsmoker 220 (40.0) 167 (41.7)
Former daily or weekly smoker 176 (31.9) 126 (31.5)
Current, nondependent 71 (12.9) 47 (11.8)
Current, dependent 84 (15.2) 60 (15.0)

Some cells do not at up to the total sample size due to sporadic missing data for,5% of participants for individual variables.
Values are n (%) unless otherwise noted.
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compared with K-1 classes.32,36,37 Miss-
ing data were accommodated using full-
information robust maximum likelihood
estimation, which uses all available data
for analyses.38

We examined whether exposure to
parental smoking was associated
with adolescent smoking trajectories
through bivariate analyses (eg, x2

tests) and multinomial logistic regres-
sion.39 The NEFS included siblings to
investigate aims surrounding smoking
risk within families. The sample in-
cluded 197 singletons (49%), 91 sibling
pairs (n = 182, 45%), and 9 sibling
triads (n = 27, 7%). Analyses accoun-
ted for clustering using survey pro-
cedures in SAS 9.3 (SAS Institute, Inc,
Cary, NC).

The primary predictor in regression
analyses was exposure to parental
smoking at baseline. Demographics
associated with smoking trajectory
classes in bivariate analyses (P, .05)
were considered as covariates. Two
separate models were created. In
Model 1, we used the categorical par-
ental smoking status predictor vari-
able, with nonsmokers as the reference
group. In Model 2, parental smoking
was operationalized as adolescents’ to-
tal years of exposure to their parents’
smoking stratified by parents’ baseline
smoking status.

RESULTS

Study Sample

Sample characteristics are shown in
Table 1. Participants (n = 406) were
nearly half girls (52%), and most were
white (86%) and averaged 14.2 years
(SD 1.6) of age at baseline. The mean
(SD) smoking status scores at baseline
and each follow-up were 0.93 (1.42),
1.20 (1.53), and 2.41 (1.83), respectively.
In total, 15.0% of parents were current
dependent smokers, 11.8% were cur-
rent nondependent smokers, 31.5%
were former smokers, and 41.7% were

nonsmokers. Parents who were cur-
rent or former smokers (n = 233)
smoked an average of 19.0 (SD 12.5)
cigarettes per day. The number of cig-
arettes smoked per day did not differ
significantly by parental smoking sta-
tus (P = .469). Adolescents of parents
who were current dependent smokers
were exposed to an average of 1.19 (SD
3.66) years of smoking before baseline,
whereas offspring of current non-
dependent smokers were exposed for
0.89 (SD 2.99) years, and offspring of
former smokers were exposed for 1.26
(SD 3.29) years.

Adolescent Smoking Trajectories

Table 2 displays fit statistics for LCGA
models. The 3-class solution was opti-
mal based on the joint evaluation of the
fit indices and the likelihood ratio x2

test compared with the 2-class solu-
tion. Combined with the a priori class
of nonsmokers, this created a 4-level
trajectory class outcome variable.

To describe adolescent trajectory clas-
ses, we calculated average smoking
status scores over time by class (Fig 1).
Classes were labeled as nonsmokers
(30%), early experimenters (23%), late
experimenters (41%), and early regular
smokers (6%). Nonsmokers abstained
across all 5 years. Early experimen-
ters tried or smoked nondaily at
baseline and year 2, and nearly half
(50%) were regular smokers by year
5. Late experimenters typically tried
smoking later, and almost 25% were
regular smokers by year 5. Early reg-
ular smokers smoked regularly at

baseline and most (80%) were nicotine-
dependent smokers by year 5 or
earlier.

Table 3 displays bivariate associations
between demographics, parental smok-
ing, and adolescent smoking trajectories.
Baseline demographic characteristics
associated with adolescents’ trajectory
class (P, .05) that were considered as
covariates in logistic models included
adolescents’ and parents’ age, and
parents’ race, education, marital sta-
tus, and household income. When both
parents’ and adolescents’ ages were
included in the logistic models, only
adolescents’ age was significant and
the results were similar regardless of
which age variable was used. Only
adolescents’ age was included in the
models for parsimony. Parents’ ciga-
rettes smoked per day did not differ
significantly by adolescents’ trajectory
classes in pairwise comparisons (Ta-
ble 3), so it was excluded from multi-
variable analyses.

Parental Smoking and Adolescent
Smoking Trajectories

Table 4 displays results of the logistic
regression models. Model 1 examined
parents’ baseline smoking status using
a categorical predictor. Adolescents
with parents who were current de-
pendent smokers at baseline were
significantly more likely to be in the 2
heaviest smoking trajectories: early
experimenters (odds ratio [OR] 4.61,
95% confidence interval [CI] 1.52–
13.96) and early regular smokers (OR
9.67, 95% CI 1.66–50.67). Adolescents
whose parents were current non-
dependent smokers at baseline were
also significantly more likely to be early
regular smokers (OR 9.96, 95% CI 1.67–
59.44), early experimenters (OR 4.52,
95% CI 1.32–15.42), and late experi-
menters (OR 2.89, 95% CI 1.16–7.17).
Parents’ former smoking was not as-
sociated with adolescents’ trajectory
class.

TABLE 2 Latent Class Growth Analysis Fit
Statistics

K Classes BIC Entropy x2 P value

1 2620.7 — —

2 2374.5 0.846 .005
3 2192.2 0.989 ,.001
4 2132.6 0.951 .015

P value based on Lo-Mendall-Rubin likelihood ratio x2 test
comparing model with K classes to model with K-1 classes.
BIC, Bayesian Information Criteria.
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Model 2 examined associations be-
tween adolescents’ years of exposure
to parental smoking separated by their
parents’ smoking status at baseline
and smoking trajectory classes. ORs
reflect the increase in adolescents’
odds of being in a higher smoking
trajectory class relative to being a
committed nonsmoker with each ad-
ditional year of exposure to parental
smoking before baseline. After adjust-
ing for demographics, each prior year
of exposure to parental smoking
among adolescents whose parents
were nicotine-dependent smokers sig-
nificantly increased the odds of an ad-
olescent being an early regular smoker
(OR 1.18, 95% CI 1.05–1.33) and an early
experimenter (OR 1.14, 95% CI 1.04–
1.25). Each additional year of exposure
among adolescents whose parents
were current nondependent smokers
also increased the odds of adolescents
being an early regular smoker (OR 1.23,
95% CI 1.01–1.50); however, the overall

effect of exposure among those
whose parents were nondependent
current smokers was not significant
(P = .17).

DISCUSSION

This study adds to the research on
intergenerational transmission of smok-
ing by demonstrating that when parents
are current, nicotine-dependent smok-
ers, a longer duration of exposure to
parental smoking increases the odds
that adolescents will be in heavier
smoking trajectories. Parents’ cate-
gorical smoking status proved to be a
blunt indicator of risk: exposure to any
form of current parental smoking at
baseline increased the likelihood that
adolescent offspring would be in a
heavier smoking trajectory class. Ex-
amining adolescents’ previous years
of exposure to parental smoking strat-
ified by parents’ baseline smoking
status yielded a more fine-gained as-

sessment of risk. A longer duration of
exposure to parental smoking among
adolescents whose parents were
nicotine dependent increased the
odds that adolescents would be in
heavier smoking trajectories. These
findings indicate that cessation among
nicotine-dependent parents early in
their offspring’s lifetime is critical to
reduce the risk of smoking within fam-
ilies.

Using NEFS data, Gilman and col-
leagues3 reported that exposure to
current parental smoking predicts ad-
olescent smoking initiation at baseline,
whereas parental nicotine dependence
and former parental smoking were not
associated with smoking initiation. Al-
though this study suggests that pa-
rental nicotine dependence may not be
the most important risk factor for ad-
olescent smoking initiation, our results
demonstrate that assessing parental
nicotine dependence remains critical

FIGURE 1
Average adolescent smoking status by trajectory class.
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to identify adolescents at risk for
heavier smoking over time. In line with
the findings of Gilman and colleagues,3

our results showed that exposure to
parental smoking when parents had
quit before baseline was not associ-
ated with adolescent smoking. These
data support the hypothesis that
intergenerational smoking transmis-
sion occurs, in part, through social
learning where adolescent smoking is
influenced by observation of parental
smoking.3,8

Ouranalysis yielded smoking trajectory
classes consistent with previous stud-

ies using similar methods, supporting
the validity of our findings.18,19,40,41 An
important contribution of our study
is the attention to nicotine depen-
dence in identifying adolescent smok-
ing trajectories. One study examined
how nicotine-dependence symptoms
develop among adolescent smokers,
concluding that parental smoking in-
creases the risk of early-onset de-
pendence.13 Our results were similar,
and, taken together, sharpen the focus
on using trajectory-based definitions of
adolescent smoking that incorporate
nicotine dependence to identify ado-

lescents at risk rather than relying only
on brief measures, such as those used
in prior studies.2,4,6,9,10 Trajectory-
based approaches using measures of
nicotine dependence yield more fine-
grained information to understand
how intergenerational transmission of
smoking occurs, timing and duration,
and what aspects of parental smoking
predict high-risk adolescent smoking
behavior.13

Screening and counseling adolescents
and their parents in pediatric clinical
settings for tobacco use is a recom-
mended strategy to reduce youth

TABLE 3 Bivariate Associations With Adolescents’ Smoking Trajectory Class

Never Smoker
n = 123

Early Regular
n = 24

Early Experimenter
n = 94

Late Experimenter
n = 165

P

Adolescent demographics
Gender, n (%) .871
Male 55 (44.7) 12 (50.0) 47 (50.0) 80 (48.5)
Female 68 (55.3) 12 (50.0) 47 (50.0) 85 (51.5)

Race, n (%) .100
Non-Hispanic white 107 (87.0) 23 (95.8) 74 (78.7) 146 (88.5)
Nonwhite 16 (13.0) 1 (4.2) 20 (21.3) 19 (11.5)

Baseline age, mean (SD) 13.6 (1.5) 16.2 (1.1) 14.9 (1.4) 14.0 (1.5) ,.001
Parent demographics
Gender, n (%) .665
Male 29 (23.6) 4 (17.7) 16 (17.1) 36 (21.8)
Female 94 (76.4) 20 (83.3) 78 (82.9) 129 (78.2)

Race, n (%) .050
White 104 (84.6) 23 (95.8) 75 (79.8) 149 (88.5)
Nonwhite 19 (15.4) 1 (4.2) 19 (20.2) 16 (11.5)

Baseline age, mean (SD) 40.0 (1.8) 39.3 (1.8) 39.1 (2.0) 39.7 (1.9) .005
Marital status, n (%) ,.001
Married 99 (80.5) 10 (41.7) 51 (54.2) 134 (81.2)
Unmarried 24 (19.5) 14 (58.3) 43 (45.7) 31 (18.8)

Educational attainment, n (%) .003
$College 30 (24.4) 1 (4.2) 7 (7.4) 32 (19.4)
,College 93 (75.6) 23 (95.8) 87 (92.6) 133 (80.6)

Household income, n (%) .008
,$60 000/y 57 (46.3) 15 (62.5) 52 (55.3) 59 (35.8)
$$60 000/y 66 (53.7) 9 (37.5) 42 (44.7) 106 (64.2)

Parental smoking
Smoking status, n (%) ,.001
Current, dependent 9 (7.4) 10 (41.7) 24 (26.1) 17 (10.4)
Current, nondependent 7 (5.7) 6 (25.0) 14 (15.2) 20 (12.3)
Former daily or weekly smoker 36 (29.5) 3 (12.5) 28 (30.4) 59 (36.2)
Nonsmoker 69 (57.0) 5 (20.8) 26 (28.3) 67 (41.1)

Cigarettes/d, mean (SD)a 8.4 (12.0) 15.7 (13.5) 13.0 (11.0) 11.2 (15.2) .012
Years of exposure before baseline

by parents’ baseline smoking
status, mean (SD)

Current, dependent 0.46 (2.2) 4.8 (6.6) 2.1 (4.7) 0.7 (2.8) .047
Current, nondependent 0.34 (1.8) 1.8 (3.9) 1.1 (3.2) 1.0 (3.2) .030
Former daily or weekly 1.0 (2.9) 0.2 (1.0) 1.7 (4.0) 1.3 (3.3) .314

Some cells do not at up to the total sample size due to sporadic missing data for ,5% of participants for individual variables.
a Although the main effect for parental cigarettes smoked per day was statistically significant, no pairwise mean comparisons of adolescent smoking trajectories differed at P , .05.
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smoking risk.42,43 This study adds to ev-
idence supporting the need to address
smoking among both adolescents and
their parents in pediatric clinical set-
tings.42,43 Although some studies have
shown that offspring of parentswho had
quit smoking are less likely to smoke,9–12

to our knowledge there has been no
clinical trial to determine whether in-
terventions for parental smoking cessa-
tion have a downstream impact on their
adolescent offspring. Although there are
obvious benefits to eliminating second-
hand smoke exposure by helping par-
ents quit,44 this is an important topic of
investigation for future studies.

Recentreviews indicate tobaccocontrol
interventions administered in the clin-
ical setting can be impactful for pre-
venting youth smoking45 and advocate
for strategies, such as the 5 A’s (Ask,
Advise, Assess, Assist, Arrange), to
identify parents who smoke and deliver
cessation advice.43 Parental cessation
counseling interventions administered
in pediatric settings have had a modest

impact,46 and despite such interventions,
most parents do not quit.44 Our data
suggest this could be because counsel-
ing interventions do not fully attend to
parental nicotine dependence. Depend-
ence symptoms are a strong predictor of
quitting smoking above other known
factors (eg, motivation to quit),23 and
pharmacotherapies are often critical to
increase the likelihood of successfully
quitting among dependent smokers.47

Ourfindingshighlight the importanceof
screening parents for nicotine de-
pendence in pediatric settings and
referring them to evidence-based ces-
sation resources. An efficient approach
to put these findings into practice could
be for pediatric providers to use brief
nicotine-dependence screening instru-
ments that have well-established val-
idity to identify dependent parents.48

These brief screening instruments could
be dovetailed with parent-directed
counseling interventions emphasizing
quitting for the health of their children
to motivate cessation44 and pharmaco-

therapy to treat dependence. Another
approach that deserves additional re-
search is Ask, Advise, Connect, where
clinicians ask parents about smoking,
provide brief cessation advice, and refer
parents who smoke to evidence-based
cessation resources, such as telephone
quit lines.49 An approach integrating
nicotine-dependence screening, pro-
vider advice that parents quit for their
children’s health, and referral for ces-
sation support and dependence treat-
ment may be optimal and should be
examined in future research.

Our findings should be interpreted in
light of important limitations. Baseline
interviews were conducted with only 1
parent, limitingourability to investigate
differences based on maternal and
paternal smoking. Parental smoking
was assessed at baseline only, there-
fore we could not examine how pro-
spective patterns of parental smoking
influence adolescent smoking. We did
not examine smokeless or other non-
cigarette tobacco use, which could

TABLE 4 Multinomial Logistic Regression Analysis of Adolescent Smoking Trajectories Based on Exposure to Parental Smoking at Baseline, Defined as
a Category or Duration of Adolescents’ Previous Years of Exposure to Parental Smoking

Model 1: Parents’ Baseline Smoking
Status Category

Model 2: Years of Exposure to Parental Smoking Before
Baseline by Parents’ Baseline Smoking Status

Trajectory Group Trajectory Group

Early Regular
n = 24

Early Experimenter
n = 94

Late Experimenter
n = 165

P
Value

Early Regular
n = 24

Early Experimenter
n = 94

Late Experimenter
n = 165

P
Value

Demographics
Adolescent baseline age 3.86 1.75 1.20 ,.001 3.68 1.71 1.20 ,.001

2.44–6.10 1.43–2.14 1.00–1.45 2.41–5.62 1.40–2.09 0.99–1.44
Parent white race 7.82 1.04 1.60 .163 10.18 0.38 1.80 .149

0.90–66.24 0.44–2.47 0.76–3.38 0.91–114.54 0.16–0.87 0.86–3.76
Parent college education 0.32 0.42 0.77 .162 0.34 0.38 0.71 .103

0.06–1.91 0.18–0.98 0.41–1.42 0.51–2.25 0.16–0.87 0.38–1.33
Parents married 0.46 0.32 0.88 .034 0.36 0.28 0.84 .015

0.10–2.14 0.13–0.77 0.41–1.86 0.08–1.63 0.11–0.69 0.40–1.78
Income .$60 000/y 1.42 1.95 1.81 .148 1.41 0.84 1.94 .119

0.37–5.50 0.89–4.28 1.04–3.16 0.37–5.34 0.40–1.78 0.89–4.25
Parental smoking
Current, dependent 9.16 4.61 1.94 .016 1.18 1.14 1.06 .010

1.66–50.67 1.52–13.96 0.68–5.56 1.05–1.33 1.04–1.25 0.96–1.17
Current, nondependent 9.96 4.52 2.89 .034 1.23 1.15 1.14 .174

1.67–59.44 1.32–15.42 1.16–7.17 1.01–1.50 0.98–1.34 0.99–1.30
Former daily/weekly 0.76 1.84 1.57 .256 0.80 1.05 1.03 .426

0.13–4.45 0.83–4.06 0.90–2.73 0.56–1.14 0.94–1.18 0.96–1.12

In Model 1, parental smoking is defined categorically based on parents’ baseline smoking status. In Model 2, parental smoking is defined as adolescents’ total years of exposure to parental
smoking before baseline separated by their parents’ smoking status at baseline. ORs and 95% CIs displayed. The reference group for ORs is adolescents who were never smokers (n = 123).
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be an important avenue for future re-
search to understand the role of nico-
tine dependence given the increasing
use of newer tobacco products (eg,
snus, electronic cigarettes). All mea-
sures were self-report, smoking was
not verified biochemically, and we did
not control for other risk factors for
smoking (eg, peer smoking).

CONCLUSIONS
This study demonstrates that among
adolescents with parents who are nic-
otine dependent, each previous year of
exposure to parental smoking increa-
ses the likelihood that adolescents will
be in a higher-risk smoking trajectory
and progress to regular smoking.
Adolescents’ cumulative exposure to

parental smokingmay provide a clearer
indicator of risk than often-used cate-
gorical indicators of parental smoking
alone. Interventions to identify nicotine-
dependent parents and link them with
evidence-based cessation resources to
quit smoking early in the life of their
offspring may help reduce the risk of
smoking within families.
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Abstract
Introduction
Having diabetes and smoking increases the risk of morbidity and mortality. However, cessation-related weight gain, a 
common side effect during quitting, can further complicate diabetes. Evidence-based telephone quitlines can support 
quitting but have not been studied adequately in populations with chronic diseases such as diabetes. The purpose of this 
study was to evaluate the use and effectiveness of a tobacco quitline among tobacco users with diabetes. Cessation-
related weight concerns and weight gain were also assessed.

Methods
We administered a telephone-based follow-up survey to tobacco users with and without diabetes 7 months after their 
enrollment in a quitline. We collected and analyzed data on demographics, tobacco use, dieting, weight concern, 
quitting success (7- and 30-day point prevalence), and weight gain. We computed summary statistics for descriptive 
data, χ and t tests for bivariate comparisons, and multivariable analyses to determine correlates of cessation.

Results
Tobacco users with diabetes used the quitline in a greater proportion than they were represented in the general 
population. Quit rates for those with and without diabetes did not differ significantly (24.3% vs 22.5%). No significant 
differences existed between groups for weight gain at follow-up, regardless of quit status. However, participants with 
diabetes reported more weight gain in previous quit attempts (34.2% vs 22.4% gained >20 lbs, P = .03). Weight concern 
was a significant correlate of continued smoking, regardless of diabetes status.

Conclusions
Results suggest that quitlines are effective for participants with diabetes, but tailored interventions that address weight 
concerns during cessation are needed.

Introduction
People with diabetes smoke at the same rate as people in the general population, despite excess health morbidity and 
mortality (1,2). In people with diabetes, cigarette smoking increases the risk of macrovascular complications, including 
circulatory, cardiovascular, and coronary heart disease (3,4), and microvascular complications, including kidney disease 
(5). Quitting smoking is essential to reduce the onset and exacerbation of diabetes (6).

However, weight gain is a potential barrier to successful quitting. It is common for people to gain 10 to 15 pounds after 
quitting (7,8) and those who are heavy smokers or are already overweight can gain considerably more (7,8). People with 
diabetes are more likely than those without diabetes to be overweight or obese (9), so excessive weight gain during 
cessation can present a substantial health hazard (10). In addition to actual weight gain, concern about gaining weight 
after quitting is common (11,12), and both hinder cessation (13,14). Although weight gain and weight concern are 
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important factors in the initiation and continuation of smoking, few data exist on the effect of weight-related issues on 
cessation in tobacco users with diabetes.

Numerous evidence-based resources exist to support successful quitting, including pharmacotherapy and counseling 
provided through state tobacco quitlines (15). Toll-free, telephone-based tobacco quitlines are 1 of the most cost-
effective treatment resources, yet even among the general population, they typically reach only 1% to 3% of smokers 
nationwide (16). Formative research suggests that people with diabetes have low awareness and use of effective 
cessation treatments including medication and quitlines (17). Although most cessation research has focused on the 
general population or related disease groups such as cardiovascular or lung disease (4), no published research has 
evaluated the use of a tobacco cessation quitline in a population of smokers with diabetes.

The primary purpose of this study was to describe the reach and effectiveness of a tobacco quitline among a sample of 
people with diabetes compared with those without the disease. A secondary aim was to assess the impact that concerns 
about weight gain have on quitting success.

Methods
Sample

Participants for this study were tobacco users aged 18 or older who called the Washington State Tobacco Quit Line (the 
quitline) from May through September 2008. For this cross-sectional study, we surveyed a census of tobacco users who 
reported a diagnosis of diabetes at the time of quitline registration and met other eligibility criteria and compared them 
with a matched group who registered for quitline services during the same period but did not report having diabetes. To 
control for differences that might affect quit rates (the dependent variable), we matched participants by sex, insurance 
status, and smoking dependence. Only 1 participant per household was included in the study; pregnant women were 
excluded because of the possibility of a pregnancy-related diabetes diagnosis.

At the time of data collection, the quitline offered free cessation services to any state resident aged 18 or older, including 
an initial counseling call of up to 30 minutes, self-management materials mailed to the caller, provision of nicotine 
patch or gum medication (if indicated), and referral to community-based cessation resources. The number of follow-up 
counseling calls (1 call vs up to 5 calls) and the amount of medication (2 vs 8 weeks) varied by population; uninsured, 
Medicaid-insured, and those referred from Veterans Affairs and Indian Health Services received the most intensive 
treatment options. Data on the Medicaid-insured population were available only for May and June because the state 
began offering separate Medicaid-only quitline services in July 2008. However, the separate Medicaid-only quitline 
services were available only for Medicaid fee-for-service participants. Other Medicaid participants may have been 
eligible for quitline services (and thus study recruitment) during the study period. This study was conducted by Alere 
Wellbeing in collaboration with the Washington State Department of Health with approval from the Western 
Institutional Review Board.

Data came from 1) information collected via telephone at the time of quitline registration, 2) a 7-month follow-up 
telephone survey, 3) automated process data collected at Alere Wellbeing (eg, number of counseling calls completed) 
and 4) comparison data from the 2008 Washington State Behavioral Risk Factor Surveillance System (BRFSS) survey. 
The 7-month follow-up telephone survey was administered from December 2008 through April 2009 by trained survey 
staff. To increase the survey response rate, a prenotification letter was mailed to participants about 10 days before 
survey administration. Participants were also offered a $20 gift card for completing the survey. If the interviewer could 
not reach a participant after 11 attempts, the survey was considered unanswered.

Measures and definition of concepts

Quitline registration data included participant demographics, tobacco use and cessation history, stage of readiness to 
quit, and prior use of pharmacotherapy. Chronic disease status was assessed by asking “Have you been diagnosed with 
any of the following chronic conditions: Asthma? Chronic obstructive pulmonary disease or emphysema? Diabetes? 
Heart disease?” Diabetes status was further clarified by asking participants if they had ever been told by a doctor that 
they had diabetes, a core question from the Centers for Disease Control and Prevention’s (CDC’s) 2007 Behavioral Risk 
Factor Surveillance System Survey (http://www.cdc.gov/brfss/). Participants who were prediabetic or were diagnosed 
with diabetes only during pregnancy were excluded from analyses.

Seven-day and 30-day tobacco point-prevalence quit rates were based on a respondent’s self-report of being tobacco-
free for the last 7 days or more, or 30 days or more at the time of the 7-month survey (18). Abstinence rates were 
computed by using both the responder and intent-to-treat methodology. Among continued smokers, intention to quit 
and reduction in amount of cigarettes smoked were also assessed.

Quitline use among tobacco users with diabetes was measured by a “reach effect ratio” based on the proportion of 
smokers aged ≥18) with diabetes who enrolled in quitline services in 2008 divided by the proportion of smokers with 
diabetes in the state (19). A reach ratio of 1.0 indicates that the quitline reaches the subgroup proportionally to its 
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distribution in the smoking population in that state; ratios less than 1 indicate lower reach and greater than 1 indicate 
higher reach.

Self-reported height and weight, physical activity, dieting, level of concern about gaining weight, perceived risk for 
relapse if they were to gain weight, prior weight gain due to quitting, perceived weight and change in weight, and 
postcessation weight change (among those who quit) were also measured.

Self-reported depression was assessed by using the Patient Health Questionnaire-2 (20): “Over the last 2 weeks how 
often have you been bothered by the following problems? 1- Having little interest or pleasure in doing things? 2- Feeling 
down, depressed or hopeless?” A mean score on the 2 items was computed, with the recommended cut point of 3 or 
more describing clinically significant depression (20). The mean score on 1 item was used to determine self-reported 
anxiety symptoms: “Over the last 2 weeks how often have you been bothered by: feeling nervous, anxious, or on the 
edge?” Panic was assessed with a yes/no question: “During the past 2 weeks did you have any episodes of panic or fear?”

Statistical analysis

Summary statistics were computed for descriptive data. Those who completed the survey were compared with those 
who did not to assess differences in individual characteristics. Chi-square and t tests were used for bivariate 
comparisons between groups. We conducted multiple logistic regression analyses by using SAS version 9.2 (SAS 
Institute Inc, Cary, North Carolina) to test for independent associations between the 2 groups in quit rates after 
controlling for demographic and tobacco use characteristics. Correlates of quitting were identified for the total sample 
and for the subsample with diabetes. Despite matching, sex was included in the multivariable analyses to control for 
possible selection bias (21), since both diabetes status (the key independent variable) and tobacco abstinence (the 
outcome variable) have been found to differ by sex (22). Less than 10% of responses were “do not know” or missing. 
These were omitted from the analyses. Significance was set at α =.05 for all analyses.

Results
Quitline use

According to the weighted prevalence rates from the 2008 BRFSS in Washington State, 15.7% (95% confidence interval 
[CI] = 15.0–16.4) of residents aged 18 or older smoked. No statistical difference in diabetes prevalence was found 
between adults who smoked and the general adult population in Washington (6.1% vs 6.0%, excluding those diagnosed 
only during pregnancy). Quitline registrations from 2008 showed that 8.3% (n = 1,077) of all adults who registered for 
quitline services reported a diagnosis of diabetes. This represents a quitline reach effect ratio of 1.36 (8.3%/6.1%), 
indicating that in Washington State, smokers with diabetes used the quitline in a higher proportion than they were 
represented in the general population of smokers.

Sample characteristics
Six hundred eligible tobacco users who registered for services with the quitline between May 1, 2008, and September 
30, 2008, were eligible to participate in the 7-month survey (261 participants with diabetes and 339 participants 
without diabetes) (Figure). After launching the survey, we learned that approximately 19% of identified participants had 
either disconnected or wrong telephone numbers. The survey response rate was 40.3%, yielding a final sample of 242 
participants (111 with diabetes, 131 without diabetes). Few differences existed between respondents and 
nonrespondents. Participants with diabetes were just as likely to complete the 7-month survey as those without diabetes 
(P = .34). Compared to nonrespondents, survey respondents were older (47.5 years vs 42.6 years; P < .001), less likely to 
be uninsured (10.7% vs 20.4%; P < .003), and more likely to have smoked for 20 years or more (75.6% vs 64.5%, P
< .01).
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Figure. Recruitment process for survey of eligible tobacco users who sought help from the Washington State Quit Line, 
May 2008–September 30, 2008. [A text description of this figure is also available.]

Respondents with diabetes were similar to those without diabetes in sex, race/ethnicity, education, insurance status, 
and current level of anxiety or panic (Table 1). Those with diabetes were older and more likely to report having 
significant depressive symptoms. Of the smokers with diabetes, 13% reported a diagnosis of type 1 diabetes, 78.9% 
reported a diagnosis of type 2 diabetes, and 8.2% reported they did not know. Both groups reported that the primary 
reason for calling the quitline was their desire or need to quit smoking, followed by advice to quit by family or health 
professionals.

Participants with diabetes did not differ from those without diabetes on the type of counseling call program (one call vs 
multiple calls); 41% of participants with diabetes and 45% of those without the disease enrolled in the multiple proactive 
counseling call program (up to 5 proactive counseling calls). No significant difference was found between groups in their 
satisfaction with quitline services or with their use of or satisfaction with quitline-provided nicotine replacement 
therapy (NRT). Approximately 68% of quitline users with diabetes used NRT compared with about 76% quitline users 
without diabetes.

Tobacco use characteristics
Most participants reported smoking cigarettes rather than other forms of tobacco (Table 1). Most were heavy, 
established smokers and more than half reported having their first cigarette of the day within 5 minutes of waking. 
Many also reported having other chronic diseases such as asthma, chronic obstructive pulmonary disease, or heart 
disease. Participants with diabetes reported smoking for significantly more years than those in the comparison group 
(86.2% vs 66.0% reported ≥20 years of smoking, P < .001) (Table 1).

Weight concern characteristics

Compared with participants without diabetes, participants with the disease were significantly more likely to be obese 
(56.9% vs 35.8% with BMI >30, P < .001) and to rate themselves as being very overweight (29.6% vs 12.7%, P < .001) 
(Table 1). Participants with diabetes did not differ from those without diabetes in dieting behaviors or physical activity 
levels. Although no differences in weight concern or perceived risk of relapse due to weight gain after quitting existed 
between participants with and without diabetes, nearly two-thirds of participants with diabetes were worried about 
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possible weight gain, although less than one-third thought they would return to smoking if they gained excessive weight 
after cessation.

Tobacco cessation outcomes

In bivariate analyses, participants with diabetes reported quit rates that were similar to those of participants without 
diabetes (24.3% vs 22.5%, 30-day respondent quit rate; P = .73) (Table 2). A separate analysis that further segmented 
those without diabetes by other chronic disease status (with vs without other chronic disease) found no significant 
difference in quit rates (diabetes group, 24.3%; group with other chronic disease, 26.5%; group without chronic disease, 
20.0%; P = .84).

However, participants with diabetes reported more weight gain in prior quit attempts than those without diabetes 
(34.2% vs 22.2% reported gaining >20 lbs; P < .05). Participants with diabetes who were successful in quitting smoking 
through the quitline were more likely to report weight gain than those who were successful and did not have diabetes, 
although results were not significant (P = .43). Amount of weight gained was also higher but not significantly so (23.2 
lbs vs 14.7 lbs; P = .20) (Table 2).

Consistent with the bivariate results, multivariable results revealed that participants with diabetes had similar odds of 
reporting tobacco abstinence at either 7 or 30 days compared with those without diabetes (OR, 0.8; 95% CI, 0.38–1.55 
and OR, 0.7, 95% CI, 0.36–1.55, respectively) after adjusting for BMI, age, sex, NRT use, weight concern, and mean 
depression score (Table 3).

The only correlate of 7-day and 30-day tobacco abstinence among the total sample was weight concern; those who 
expressed greater perceived risk of relapse due to weight gain were less likely to report abstinence (7-day OR, 0.8; 95% 
CI, 0.65–0.88; 30-day OR, 0.8; 95% CI, 0.67–0.91). However, when analysis was restricted to the subsample with 
diabetes, weight concern was not a significant predictor of quitting (OR, 0.8; 95% CI, 0.66–1.03; data not shown).

Discussion
Although tobacco quitline use is low among the general population (16), results from this study indicate that the 
proportion of tobacco users with diabetes who used the quitline was greater than their representation in the general 
statewide population. This finding is important, given that diabetes prevalence is increasing nationally and smoking is a 
behavioral risk factor that contributes both to causing and complicating the disease (23). Higher proportional use of the 
quitline among those with diabetes as compared with the general population may be the result of a concerted effort by 
the Washington State Department of Health to integrate cessation treatment referrals into state chronic disease systems 
(24). Another factor may be that diagnosis of a chronic condition, especially one related to smoking (eg, diabetes), has 
been shown to create an impetus to quit smoking (25).

In addition to use, a major finding of this study is that having diabetes did not affect quit rates, even after adjusting for 
individual differences such as age, sex, weight concern, depression, use of NRT, and BMI. Furthermore, participants 
with diabetes had similar odds of reporting tobacco abstinence compared with those without diabetes after adjusting for 
the existence of other chronic diseases, supporting evidence that chronic disease does not hinder successful cessation 
(25).

Although participants with diabetes were older, had smoked longer, and were more likely to be depressed than those 
without diabetes, these factors did not decrease their likelihood of quitting. This may be because people with diabetes 
typically have high health care use, which could mean increased contact with the health care system (26). It may also be 
due to increased pressure from providers to quit.

The perceived risk of relapse due to weight gain was associated with lower odds of reporting tobacco abstinence, even 
after controlling for differences in incidence of depression. Findings from this study indicated that participants with 
diabetes were no more likely than the comparison group to gain weight over time. However, among participants who 
reported successfully quitting smoking, those with diabetes were more likely to report that they gained weight than were 
quitters who did not have diabetes. This weight gain may be attributable to the increased prevalence of obesity and 
depression in the diabetes arm. People with diabetes have been shown to have higher rates of depression (27), and 
depression and diabetes have both been associated with reduced self-care, including nonadherence to diet, exercise, and 
medication (28). Adding smoking cessation to the equation may further increase weight gain.

Although depression can impede successful quitting (29), those with diabetes were able to quit smoking at same level as 
the comparison group, despite having elevated levels of depression. These findings suggest that depression may not 
directly impact successful quitting in those with diabetes. However, since those with and without diabetes reported 
significantly different weight gain during prior quit attempts, the relationship between depression and quitting may be 
moderated by weight changes. Given that lower levels of weight concern were a significant predictor of successful 
quitting in this study, a full mediation and moderation analysis is warranted to clarify the relationship between 
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depression, weight gain, weight concern, and quitting. When taken together, these weight-related findings suggest that 
greater efforts are needed to address weight gain in cessation treatment.

Numerous limitations should be considered when interpreting these results. First, results may not be generalizable to 
people outside of Washington State or to people who attempt to quit smoking through other treatment resources. 
Second, because the purpose of the study was to evaluate differences in use and quit rates, we matched by sex, insurance 
status, and cigarettes per day, thus limiting our ability to assess differences in these variables. Third, although only 6% 
to 10% of the initial sample refused to participate in the survey, the additional 26% to 33% who were located but not 
reached after 11 attempts might be considered passive refusals. Because of the low contact rate, it should also be noted 
that responder quit rates are tentative. Although the response rate for this study is lower than that of many clinical 
trials, it is comparable to completion rates from other telephone-based studies of quitline participants (12). Fourth, 
Medicaid fee-for-service data were not available for the entire study period. Although there is no reason to believe that 
the inclusion of additional Medicaid data would have changed these results, this is a limitation of the current study. 
Finally, diabetes diagnoses were self-reported and may underestimate the true population of quitline participants who 
have diabetes.

Despite these potential limitations, these data make an important contribution to the literature, suggesting that people 
with diabetes use the quitline and succeed at quitting at rates equal to those without diabetes, but that quit rates may be 
further enhanced by addressing weight concern and weight gain.
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Table 1. Demographics and Tobacco Use and Weight-Related 
Characteristics Among Quitline Participants With and Without 
Diabetes, Washington State, 2008

Characteristic

Diabetes No Diabetes

n % Mean (SD) n % Mean (SD)

Sex, n (%)

Female 111 67.6 NA 131 67.9 NA

Age , y

18-25 

111

1.8

51.0 (11.07) 131

12.2

44.6 (13.6)
26-40 13.5 27.5

41-60 69.4 45.8

>60 15.3 14.5

Race/ethnicity

Hispanic
109

2.7

NA

128
4.7

NA
Non-Hispanic 97.3 95.3

White
110

79.1
129

86.0

Nonwhite 20.9 14.0

Education

High school graduate or less
106

50.0
NA 129

52.7
NA

More than high school graduate 50.0 47.3

Mental health status

Depression scale (range, 0-6)

108

45.4 2.4 (1.9)

127

30.2 1.8 (2.0)
Depressive symptoms (score >3)

Anxiety scale
30.6 1.1 (1.1) 29.9 1.0 (1.1)

Percentage with panic (yes/no scale)

Other chronic diseases

Asthma

111

32.4

NA 131

19.0

NA
Chronic obstructive pulmonary disease 30.6 19.9

Heart disease 15.3 11.5

>1 of the above 8.7 10.7

Tobacco type reported at enrollment

Cigarettes
108

96.3
NA 128

97.7
NA

Other tobacco type 3.7 2.3

Smoking level (no. of cigarettes per day)

Light (1-14)

111

23.4

NA 131

29.0

NAModerate (15-20) 41.4 34.3

Heavy (≥21) 35.2 36.7

No. of years used tobacco

<20
94

13.8
NA 103

34.0
NA

≥20 86.2 66.0

Time to first cigarette

a

b

b b

b

b

b
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Characteristic

Diabetes No Diabetes

n % Mean (SD) n % Mean (SD)

≤5 min after waking 109 54.1 NA 129 52.7 NA

Use of nicotine replacement therapy

Yes 111 67.6 NA 131 75.6 NA

Body mass index (BMI)

Obese (BMI ≥30)

102

56.9

33.5 (9.5) 121

35.8

28.4 (7.7)Overweight (BMI 25.0-29.9) 30.4 267.6

Normal weight or underweight (BMI 18.0-24.9) 12.7 36.6

Perceived body weight

Very overweight

108

29.6

NA 126

12.7

NAOverweight 50.0 43.6

Normal weight or underweight 20.4 43.7

Dieting status

Not currently dieting

99

50.5

NA 120

60.9

NACurrently dieting to lose weight 27.3 18.3

Currently dieting to keep weight as it is 22.2 20.8

Physical activity level

Days per week of moderate physical activity 101 NA 3.23 (2.87) 121 NA 3.90 (2.48)

Concerns about weight gain after quitting

Scored ≥5 on a 1 to 10 Likert scale 83 62.6 NA 97 52.6 NA

Likelihood of relapse due to weight gain

Scored ≥5 on a 1 to 10 Likert scale 102 28.4 NA 115 29.6 NA

Abbreviations: SD, standard deviation; NA, not available.
P < .001.

P < .05.
BMI was calculated as weight divided by height squared multiplied by 703 ([lb/in ] × 703).
Among those who continued to smoke.
Where 1 = not concerned, and 10 = very concerned.

Table 2. Unadjusted Quit Rates and Weight Changes Among Participants 
With and Without Diabetes, Washington State, 2008

Unadjusted Quit Rates Diabetes No Diabetes

Respondent 7-day quit rate n % or mean (SD) n % or mean (SD)

Quit 111 28.8 129 26.4

Intent-to-treat 7-day quit rate

Quit 261 12.3 339 10.0

Respondent 30-day quit rate

Quit 111 24.3 129 22.5

Intent-to-treat 30-day quit rate

Quit 261 10.3 339 8.5

Weight gain in prior quit attempts

c

a

d

e

e

a

b

c 2

d

e

a
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Unadjusted Quit Rates Diabetes No Diabetes

Respondent 7-day quit rate n % or mean (SD) n % or mean (SD)

Mean (SD) 16.9 (24.21) 10.29 (18.0)

Gained <20 lbs
80

65.8
99

77.8

Gained ≥20 lbs 34.2 22.2

Weight change since calling the quitline

No change in weight

108

41.7

126

45.2

Gained weight 34.3 32.6

Lost weight 24.1 22.2

Weight gained, lbs, mean (SD) 19.2 (15.9) 15.4 (9.7)

Range, lbs 3–75 5–40

Weight change among quitters

No change in weight

31

29.0

33

36.4

Gained weight 51.6 36.4

Lost weight 19.3 27.3

Weight gained, lbs, mean (SD) 23.2 (22.1) 14.7 (8.0)

Among those who made a prior quit attempt.
P < .05.

Table 3. Correlates of Tobacco Cessation Among the Total Sample With and 
Without Diabetes, Washington State, 2008

Selected Characteristic

Diabetes No Diabetes

7-Day Tobacco Abstinence, OR 

(95% CI)

30-Day Tobacco Abstinence, OR 

(95% CI)

Diabetes status (diabetes vs no 
diabetes)

0.8 (0.38–1.55) 0.7 (0.36–1.55)

BMI (normal vs overweight or obese) 1.5 (0.97–2.25) 1.3 (0.84–2.00)

Age 1.0 (0.98–1.04) 1.0 (0.98–1.04)

Sex (female vs male) 2.3 (1.09–4.82) 2.0 (0.94–4.43)

NRT use 1.4 (0.63–2.93) 1.3 (0.57–2.86)

Weight concern (≥5 vs <5, on a 10 

point scale)

0.8 (0.65–0.88) 0.8 (0.67–0.91)

PHQ-2 Depression score (<3 vs >3) 1.1 (0.56–2.26) 0.9 (0.44–1.84)

Abbreviations: OR, odds ratio; CI, confidence interval; BMI, body mass index; NRT, nicotine replacement therapy.

BMI was calculated as weight divided by height squared multiplied by 703 (lb/in × 703).
Response options to the 2 PHQ-2 items are on a 0-3 severity scale. We computed the mean score (0 minimum possible, 6 

maximum possible).

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. 
Department of Health and Human Services, the Public Health Service, the Centers for Disease Control and Prevention, or 

the authors' affiliated institutions.

The RIS file format is a text file containing bibliographic citations. These files are best suited for import into 

b

b

a

b

a

b

a 2

b
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Tobacco Cessation Resources  

Below is a list of organizations that can give you help you quit 

smoking.  Ask your doctor, pharmacist, and/or educator to help you 

find others.  Often your local hospital may have support groups. 

 
 

AcuHope  
5953 Laurel Cyn Blvd. Ste C Valley Village, CA 91607 

818-708-1698, Joanne  

www.acuhope.com 

Type of Service: Use Acupuncture treatment to help 

smokers stop smoking 

Accepts most insurances  

 

AcuHope 

18740 Ventura Blvd. Ste 204 Tarzana, CA 91356 

818-708-1698, Joanne 

www.acuhope.com 

Type of Service: Use Acupuncture treatment to help 

smokers stop smoking 

Accepts most insurances 

 

American Lung Association-Not on Tobacco 

2025 Weswind Dr Ste C. Bakersfield, CA 93301 

800-586-4872 Opt 1; 661-847-4700; 310-735-9175 

Tammy or Jill  

www.lung.org/california 

Type of Service: Classes, group sessions and 

telephonic counseling  

 

American Lung Assoc.-Freedom from Smoking 

3325 Wilshire Blvd Ste 900 Los Angeles, CA 90010 

800-586-4872 Opt 1; 213-384-5864 or 310-735-9175 

Reyna 

www.lung.org/california 

Type of Service: Class and telephonic counseling  

 

American Lung Association of California 

3326 Wilshire Blvd Ste 901 Los Angeles, CA 90010 

1-800-548-8252; 213-384-5864 Opt 0, Hector  

www.lung.org/california 

Type of Service: Helpline, Telephonic counseling  

Buddhist Tzu Chi Community Clinic 

1000 S Garfield Ave. Alhambra, CA 91801 

626-281-3383, Yng 

www.tzuchimedicalfoundation.org 

Type of Service: Information and classes 

 

Buddhist Tzu Chi Community Clinic 

10414 Vacco St. S El Monte, CA 91733 

626-281-3383 

www.tzuchimedicalfoundation.org 

Type of Service: Classes, group sessions and 

telephonic counseling 

 

California Smokers Helpline 

1-800-NO-BUTTS (1-800-662-8887) 

Type of Service: Helpline, Telephonic Counseling  

 

Center for Disease Control and Prevention 

Office on Smoking and Health 

1-800-784-8669 (1-800-QUIT-NOW) 

Type of Service: Helpline, Telephonic Counseling 

 

Glendale Adventist Medical Center 

1509 Wilson Terrace Glendale, CA 92106 

818-409-8042; 323-255-9030 Opt 2, Michael 

www.adventisthealth.org/glendale 

Type of Service: Classes, group sessions and 

telephonic counseling 

 

Kaiser Permanente-Freedom from Smoking 

5105 Goldleaf Cr. Los Angeles, CA 90056 

866-402-4320, 216-265-6800, Katrina 

866-862-4295-Wellness Coaching by Phone  

www.kp.org/quitsmoking 

Type of Service: Classes, group sessions and 

telephonic counseling 

http://www.acuhope.com/
http://www.acuhope.com/
http://www.lung.org/california
http://www.lung.org/california
http://www.lung.org/california
http://www.tzuchimedicalfoundation.org/
http://www.tzuchimedicalfoundation.org/
http://www.adventisthealth.org/glendale
http://www.kp.org/quitsmoking


 

 

 

National Cancer Institute 

1-877-444U-QUIT (1-877-448-7848) 

Type of Service: Help line, Telephonic counseling  

 

National Council on Alcoholism and Drug 

Dependence (NCADD) South Bay Area 

1334 Post Ave. Torrance, CA 90501 

310-328-1460, Vanessa  

http://ncadd.org/ 

Type of Service: Classes and group sessions 

 

National Council on Alcoholism and Drug 

Dependence (NCADD) of the East San Gabriel and 

Pomona Valleys 

4625 N Grand Ave, Covina, CA 91724 

800-622-2255; 626-331-5316, Gaby 

http://ncadd.org/ 

Type of Service: Classes and group sessions  

 

Nicotine Anonymous 

351 E. 6th St. Long Beach, CA 90802 

Flossie Center  

800-642-0666: 562-435-7350, Monica 

www.scina.org 

Type of Service: Group sessions 

 

Nicotine Anonymous 

1260 18th St. Santa Monica, CA 90404 

Unitarian Church Cottage 

800-642-0666; 310-780-6380, Marjorie 

www.scina.org 

Type of Service: Group sessions, Thursdays 7:30pm 

 

Nicotine Anonymous 

346 Termino Ave. Long Beach, CA 90814 

All Saints Episcopal Church, Pre-school room 

1-800-642-0666, 562-427-8595 

www.scina.org 

Type of Service: Group sessions, Mondays 6pm 

 

Nicotine Anonymous 

1509 Wilson Terrace Glendale, CA 92106 

Glendale Adventist Medical Center @ 2 & 134 fwys 

1-800-642-0666, Steve 

www.scina.org 

Type of Service: Group sessions, Mondays 6:15pm 

 

Nicotine Anonymous 

626 Robertson West Hollywood, CA 90069 

West Hollywood Recovery - Big Room 

1-800-642-0666 

www.scina.org 

Type of Service: Group sessions, Mondays 6:30pm 

 

Nicotine Anonymous 

3333 Skypark Drive, Torrance, CA  

McMillan Medical Center, Room 300 

1-800-642-0666, Lance 

www.scina.org 

Type of Service: Group sessions, Mondays 7pm 

 

Nicotine Anonymous 

23621 S Main St. Carson, CA 90745 

Kaiser Foundation, Carson CDRP, Room A 

800-642-0666; 310-513-6707 Opt 2, Karla  

www.scina.org 

Type of Service: Group sessions, Tuesdays 6pm  

 

Nicotine Anonymous 

14722 Clark Ave. Bellflower, CA 90706 

Calvary Baptist Church-Family Center Room 

1-800-642-0666, 562-644-5225, Joseph 

www.scina.org 

Type of Service: Group sessions, Tuesdays 7pm 

 

Nicotine Anonymous 

397 W. 104th St. Inglewood, CA 90303 

Christian Church Inglewood Southside 

1-800-642-0666 

www.scina.org 

Type of Service: Group sessions, Wednesdays 6pm 

 

Nicotine Anonymous 

1161 E. Covina Blvd., Covina, CA  

Aurora Charter Oak Hospital, Group Room  

1-800-642-0666 

www.scina.org 

Type of Service: Group sessions, Wednesdays 6:30pm 

 

Nicotine Anonymous 

9449 Imperial Highway Downey, CA 90242 

Kaiser Imperial Medical Center, Room Q22 

1-800-642-0666 

www.scina.org 

Type of Service: Group sessions, Wednesdays 7pm 

http://ncadd.org/
http://ncadd.org/
http://www.scina.org/
http://www.scina.org/
http://www.scina.org/
http://www.scina.org/
http://www.scina.org/
http://www.scina.org/
http://www.scina.org/
http://www.scina.org/
http://www.scina.org/
http://www.scina.org/
http://www.scina.org/


Nicotine Anonymous
512 Main St., El Segundo, CA
upstairs and look for gnome
1-800-642-0666
www.scina.org
Type of Service: Group sessions, Thursdays 7pm

Nicotine Anonymous
1260 18th St., Santa Monica, CA
Unitarian Church Room 6 – cottage
1-800-642-0666
www.scina.org
Type of Service: Group sessions, Thursdays 7:30pm

Nicotine Anonymous
4445 Nobles Ave, Sherman Oaks, CA
Sherman Oaks Presbyterian Nursery School
800-642-0666
www.scina.org
Type of Service: Group sessions, Thursdays 8pm

Nicotine Anonymous
14722 Clark Ave. Bellflower, CA 90706
9416 Club
1-800-642-0666
www.scina.org
Type of Service: Group sessions, Fridays 3pm

Nicotine Anonymous
2900 Sunset @ Parkman, Los Angeles, CA
Café Tropical Back Room
1-800-642-0666
www.scina.org
Type of Service: Group sessions, Fridays 6:30pm

Nicotine Anonymous
5881 Cherry Ave. Long Beach, CA 90805
Intercity Fellowship; Main Meeting Room
1-800-642-0666, 562-206-6020
www.scina.org
Type of Service: Group sessions, Saturdays 9am

Nicotine Anonymous
12720 Washington Blvd. Culver City, CA 90066
Marina Center
1-800-642-0666, 310-396-3525, Jack
www.scina.org
Type of Service: Group sessions, Saturdays 5pm

Nicotine Anonymous
12355 Moorpark Ave. Studio City, CA
Unitarian Universalist Church
1-800-642-0666
www.scina.org
Type of Service: Group sessions, Sundays 4:30pm

Save Our Selves
1540 East Colorado St. Glendale, CA 92105
Didi Hisrch Community Mental Health Center
323-666-4295, Jim
www.cfiwest.org/sos; www.sossobriety.org
Type of Service: Group sessions, Fridays 7pm,
Sundays 12pm to 1:30pm

Save Our Selves
425 South Broadway, Los Angeles CA 90068
2nd Floor
323-666-4295
www.cfiwest.org/sos; www.sossobriety.org
Type of Service: Group sessions, Mondays 7:30pm,
Wednesdays 7:30pm, Friday 7:30pm

Save Our Selves
6666 Green Valley Circle Los Angeles, CA 90066
SHARE Center
323-666-4295, Jim
www.cfiwest.org/sos; www.sossobriety.org
Type of Service: Group sessions, Thursdays, 8pm

Save Our Selves
7621 Canoga Park Ave. Canoga Park, CA 91301
West Valley Mental Health Center
323-666-4295
www.cfiwest.org/sos; www.sossobriety.org
Type of Service: Group sessions

Save Our Selves
27955 Sloan Canyon Rd. Castaic, CA 91310
Warm Springs Library
323-666-4295, Joseph
www.cfiwest.org/sos; www.sossobriety.org
Type of Service: Group sessions, every 1st Saturday
5:45pm

Save Our Selves
4773 Hollywood Blvd. Hollywood, CA 90027
323-666-4295, Jim
www.cfiwest.org/sos; www.sossobriety.org
Type of Service: Group sessions, Tuesdays 8pm



Torrance Memorial Medical Center
3333 Skypark Dr. Ste. 300, Torrance, CA
McMillan Medical Center
310-325-9110, Vicky
www.torrencememorial.org
Type of Service: 6 or 8 week Breathe Freely classes

UCLA
200 UCLA Medical Plaza Building L.A, CA 90095
Suite 204
310-825-0014
Type of Service: Freedom From Smoking classes, 8
week course, Tuesday evenings, 4pm - 6pm
Cost: $100 for UCLA employees, $150 for non-UCLA
employees

Watts Healthcare Corp. Preventive Health Services
10300 S. Compton Blvd. Los Angeles CA 90002
Watts Health Center
323-357-6628
Type of Service: Classes, Tuesdays 10am, English and
Spanish; Teens and Adults

For accommodation of persons with special needs, call
1-888-439-5123 or TTY 1-866-522-2731



 

 

Online Health Education Materials Order Form 

 
L.A. Care offers free Member Materials that can be ordered through our online portal:  

Access directly at: http://www.lacare.org/providers/resources/healtheducation/order-form 

Or follow the directions below: 

 

Screen Shot 
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Steps:  

1. Go to 

www.lacare.org 

2. Click on “For 

Providers” 

3. Look under on 

“Provider Resources” 

4. Click on “Health 

Education Tools”  

5. Click on “Order free 

health education 

materials” 

http://www.lacare.org/providers/resources/healtheducation/order-form
http://www.lacare.org/


Online Health Education Materials Order Form – Online Portal 
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Steps:  

1. Select if you are a 

“Physician” or “Plan 

Partner/Medical Group” 

2. Click on “Submit” button 

3. If you are physician, you 

will be asked to enter 

your “License Number”  

4. Press “Enter” 

 

 



 

 

 

 

 

Steps: 

1. Select the “Topic” 

2. Select the “Title” 

3. Select the 

language(s) you’d 

like the material in 

from the list 

provided 

4. Input the quantity 

5. Click “Add to 

Cart” 

6. Either “Continue to 

order” other 

materials or “View 

cart and proceed to 

order”  

Steps (cont.):  

5. Fill out all of the 

contact 

information on 

the form  

6. Click “Submit” 
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Dear Member,

We want you to feel good and stay healthy. If you are a smoker, quitting smoking is one of the
best ways to do this. If you want to quit, we can help.

The California Smokers’ Helpline is a free phone-based counseling service. It can help you
quit for good. You may get a $20 gift card when you join. Call 1-800-NO-BUTTS
(1-800-662-8887) to learn more.

L.A. Care also covers medications that can help you quit smoking.
• Nicotine Patches
• Nicotine Gum
• Nicotine Lozenges
• Nicotine Nasal Spray

• Nicotine Inhaler
• Bupropion (Zyban)
• Bupropion SR (Wellbutrin)
• Varenicline (Chantix)

Please call your doctor for a prescription if you feel you need medication to help you quit.

With this letter you will also find:
• Health education material: “Live Smoke Free…One day at a Time”
• California Smokers' Helpline flyer on how to get a free $20 gift card

You have the best chance of quitting if you use both counseling and medication from your
doctor. If you’d like a list of resources near you to help you quit, please call me at the number
below.

Sincerely,

Marlene Rivera
Health Education Resource Coordinator
213.694.1250 ext. 4927



Medi-Cal Members:
Want to Stop Smoking?

Get a FREE $20 gift card 
when you call the 

California Smokers’ Helpline.

1-800-NO-BUTTS
(1-800-662-8887)

Call today!

English  1-800-NO-BUTTS

Español  1-800-45-NO-FUME

中文	  1-800-838-8917

Tiếng Việt  1-800-778-8440

한국어   1-800-556-5564

*Made possible by a grant from the Centers for Medicare and Medicaid Services under the Medicaid 
Incentives for Prevention of Chronic Diseases program. Some conditions apply. One gift card per person. 

While supplies last. Medi-Cal Managed Care plans may offer additional tobacco cessation services.

Here’s how:

•  Have your Medi-Cal ID ready.
•  Call one of the phone numbers below.
•  Ask for the $20 gift card.*
•  Talk to a friendly person to create 
    a free “stop smoking” plan.



One day at a time

Live Smoke Free . . .

What is in a cigarette?
Nicotine is one of the drugs found in cigarettes.  It is 
addictive.  This means your body starts to crave and 
need it.  Addiction is one reason why quitting is so 
hard.  You may need medication to help you.  Talk 
to your doctor about the right medicine for you.  
Whether you choose a patch, nasal spray or gum, 
you must use it exactly the right way.

Another reason quitting is hard is because it 
becomes a habit.  A habit is something you do 
without thinking about it, like smoking when you 
have your morning coffee.  

You may need to change your daily routine to 
break your smoking habit.  List the changes you 
will make here.

Example:

I will drink tea instead of coffee in the morning.

      _________________________________

      _________________________________

1

2
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As an L.A. Care member you 
can go to free health workshops 
just for you. Call 1-888-839-9909 
(TTY/TDD 1-866-522-2731) 
to learn more about L.A. Care’s 
Health in Motion™ program.  

L.A. Care members can also talk 
to a nurse 24 hours a day, 7 days 
a week, at no cost to you.  The 
Nurse Advice Line phone number 
is listed on your health plan ID card.  

L.A. Care offers free health classes 
in the community at our Family 
Resource Centers. For a location 
near you call 1-877-287-6290.

Butane
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Nicotine
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Methanol
Rocket Fuel

Cadmium
Batteries

Arsenic
Poison
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Nail Varnish
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Industrial
Solvent

Benzene
Petrol Fumes

Ammonia
Toilet Cleaner

Stearic Acid
Candle Wax

Acetic Acid
Vinegar



Lots of good things happen when you stop 
smoking.  You will:

 Feel better 

 Breathe easier

 Have whiter teeth and a healthier mouth

 Taste and smell food better

 Not expose your kids or grandkids to 
second hand smoke

 One of the best things is you save money.

A pack of cigarettes in California costs about 

$5.71.  If you smoke a pack a day, that’s $40 a 

week, $160 a month and $1,919 a year!  What 

else you could do with this money?

How I will spend the money I save:

      ________________________________

      ________________________________
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The first step to living smoke free is to take some 
time to think about why you want to quit.  Be as 
specific as you can.  

Good: I want to quit for my health.

Better: I want to quit so I can play with my kids 
in the park.

My reasons for quitting:

      __________________________________

      __________________________________
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The key to quitting is to have a plan.  

Set a quit date.  Pick a day that has meaning to you.  

My Quit Date: _________________________

I will plan for my quit day by:

o Throwing away all my cigarettes.

o Getting my teeth cleaned.

o Cleaning my clothes, house and car.

o Telling my friends and family I am quitting.  

o Calling the California Smoker’s Helpline. This  
is a free telephone program that can help me 
quit.  I will call 1-800-NO-BUTTS or go to  
http://www.californiasmokershelpline.org.

On your quit day be ready to do something else 
when you want to smoke.  

Instead of smoking I will:

o Take 10 deep breaths

o Drink a glass of water

o Chew gum  
(sugarless is best)

o Brush my teeth

o Take a walk

o Call a friend

o Repeat “I am a non-
smoker” 10 times in 
front of a mirror

o Read my list of  
reasons for quitting
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Estimado miembro: 

 

Deseamos que se sienta bien y se mantenga saludable. Si es fumador, dejar de fumar es una de 

las mejores maneras de lograrlo. Si desea dejar de consumir tabaco, podemos ayudarle.  

 

La Línea de Ayuda para Fumadores de California es un servicio gratuito de asesoría 

telefónica, que puede ayudarle a dejar de fumar para siempre. Puede obtener una tarjeta de 

regalo de $20 al inscribirse. Llame al 1-800-45-NO FUME (1-800-456-6386) para obtener 

más información.  

 

L.A. Care también cubre medicamentos que pueden ayudarle a dejar de fumar.  

• Parches de nicotina  

• Goma de mascar de nicotina  

• Pastillas de nicotina  

• Aerosol nasal de nicotina  

• Inhalador de nicotina  

• Bupropión (Zyban) 

• Bupropión SR (Wellbutrin) 

• Vareniclina (Chantix) 

 

Llame a su médico para pedirle una receta si cree que necesita un medicamento que le ayude a 

dejar de fumar. 

 

Junto con esta carta, también encontrará lo siguiente: 

• Material de educación de la salud: “Viva sin fumar… un día a la vez”. 

• Volante de la Línea de Ayuda para Fumadores de California, con información sobre 

cómo obtener una tarjeta de regalo gratuita de $20. 

 

Tendrá más probabilidades de dejar de fumar si usa en forma conjunta la asesoría y los 

medicamentos indicados por su médico. Si desea una lista de los recursos cercanos para 

ayudarle a dejar de fumar, llámeme al número que figura a continuación.  

 

Atentamente, 

 

 
Marlene Rivera  

Coordinadora de Recursos de Educación de la Salud 

213.694.1250, ext. 4927 

 



Miembro de Medi-Cal:
¿Quiere Dejar de Fumar?

Reciba GRATIS una tarjeta de 
regalo de $20 dólares cuando llame a 
la Línea de Ayuda para Fumadores de 

California.

1-800-45-NO-FUME
(1-800-456-6386)

¡Llame hoy mismo!

Español

1-800-45-NO-FUME

Inglés

1-800-NO-BUTTS

*Financiado por Centers for Medicare and Medicaid Services bajo el programa Medicaid Incentives for Prevention of Chronic 
Diseases. Algunas condiciones aplican. Una tarjeta de regalo por persona. Esta oferta es válida hasta agotar existencias. 

Los planes de salud de Medi-Cal pueden ofrecer servicios adicionales para dejar el tabaco.

Siga estos pasos:
•  Tenga su número de tarjeta de Medi-Cal listo.
•  Llame a uno de los números de teléfono   
    de abajo. 
•  Pida la tarjeta de regalo de $20 dólares.*
•  Hable con un amable asesor para crear 
    un “plan para dejar de fumar” gratis.  

-SPANISH-



Día a día

Viva sin fumar . . .

¿Qué se encuentra en 
un cigarro?
La nicotina es una sustancia que se encuentra en los 
cigarros. Es adictiva. Eso significa que su organismo 
empieza a desearla y necesitarla. La adicción es una 
razón por la dejar de fumar es tan difícil. Es posible 
que necesite la ayuda de medicamentos. Hable con 
su médico sobre el tipo de medicamento adecuado 
para usted. Ya sea que elija el método del parche, el 
aerosol nasal o la goma de mascar, debe usarlo de la 
forma correcta.

Otra razón por la que cual es difícil dejar de fumar 
es porque se convierte en un hábito. Un hábito 
es algo que usted hace sin pensarlo, como fumar 
cuando toma una taza de café en la mañana.   

Es posible que tenga que cambiar su rutina diaria 
para dejar el hábito de fumar. Enumere los cambios 
que hará aquí.

Ejemplo:

Tomaré té en vez de café en la mañana.

      _________________________________

      _________________________________
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Como miembro de L.A. Care 
puede participar en talleres 
de la salud gratuitos. Llame al 
1-888-839-9909 (TTY/TDD 
1-866-522-2731) para obtener más 
información sobre el programa 
Health in Motion™ de L.A. Care. 

Los miembros de L.A. Care 
también pueden hablar con una 
enfermera las 24 horas del día, 
los 7 días de la semana, sin costo 
alguno. El número de teléfono 
de la Línea de Enfermería se 
encuentra en su tarjeta de 
identificación del plan de salud. 

L.A. Care ofrece clases de salud 
gratuitas para la comunidad en 
nuestros Centro de Recurso Familiar. 
Para encontrar un centro cerca de 
usted llame al 1-877-287-6290.

Butano
Líquido para 
encendedores

Hexamina
Encendedor 
para asador

Nicotina
Insecticida

Metanol
Combustible 

de cohete

Cadmio 
Baterías

Arsénico
Veneno

Acetona
Removedor de 

pintura/Esmalte 
de uñas

Tolueno
Solvente 
industrial

Benceno
Vapores de 

gasolina

Amoníaco
Limpiador de 

inodoros

Ácido esteárico
Cera para 

velas

Ácido acético
Vinagre



Cuando deja de fumar le suceden muchas 
cosas buenas. Usted:

 Se sentirá mejor  

 Respirará con mayor facilidad

 Tendrá dientes más blancos y una boca 
más sana

 Podrá saborear y oler mejor los alimentos

 No expondrá a sus hijos o nietos al humo 
de cigarro 

 Una de las mejores cosas es que ahorrará dinero.

Un paquete de cigarros en California cuesta 
unos $5.71. Si usted fuma un paquete al día, 
¡son $40 a la semana, $160 al mes y $1,919 al año! 
¿Qué otra cosa podría hacer con este dinero?

Cómo gastaré el dinero que ahorre:

      ________________________________

      ________________________________
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El primer paso para vivir sin fumar es dedicar unos 
minutos a pensar por qué desea dejar de fumar. Sea 
lo más específico que pueda.  

Bien: Deseo dejar de fumar por mi salud.

Mejor: Deseo dejar de fumar para poder jugar con 
mis hijos en el parque.

Mis razones para dejar de fumar son:

      __________________________________

      __________________________________

La clave para dejar de fumar es tener un plan.  

Fije una fecha para dejar de fumar. Elija un día que sea 
importante para usted.  

Mi día para dejar de fumar: ______________

Este es mi plan para el día que deje de fumar:

o Tirar todos mis cigarros a la basura.
o Hacerme una limpieza dental.
o Lavar mi ropa, y limpiar la casa y el automóvil.
o Decirles a mis amigos y familiares que estoy 

dejando de fumar.  
o Llamar a la Línea de Ayuda para Fumadores de 

California (California Smoker’s Helpline). Este es un 
programa telefónico gratuito que puede ayudarme a 
dejar de fumar. Llamaré al 1-800-NO-BUTTS o visitaré  
http://www.californiasmokershelpline.org.

El día que deje de fumar, esté listo para hacer otra cosa 
cuando tenga deseos de fumar.  

En vez de fumar haré lo siguiente:

o Respirar profundamente 10 veces
o Tomar un vaso de agua
o Masticar goma de mascar (preferiblemente sin azúcar)
o Cepillarme los dientes
o Caminar
o Llamar a un amigo
o Repetir “No soy un fumador” 10 veces frente a  

un espejo
o Leer mi lista de razones para dejar de fumar

1
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When you’re pregnant you breathe for both 
you and your baby.  Smoking fills your body 
with chemicals, such as nicotine and tar.  
These get passed on to your baby.  Smoking 
also reduces oxygen and blood flow to your 
baby.  Your baby could be born too soon or 
at a low birth weight.  Even if you’ve tried to 
quit before, don’t give up.  

Your baby will thank you.  

Know Your Triggers 
Triggers are things, times or events that make 
you want to smoke.  

What are your triggers? ______________
________________________________
________________________________

Instead of smoking I will: _____________
________________________________
________________________________

Think about how quitting will help you and 
your baby. Changing your daily habits may 
help avoid your smoking triggers.  If you 
smoke after meals, chew some gum instead 
or go for a walk.  

Tips to Quit 
P Make a plan. Set a quit date. Pick a day 

that is meaningful.  Write it on a calendar 
or tell someone your quit date.

P Prepare for your quit date.  Throw 
away your cigarettes.  Clean your house, 
clothes and car. 

P Plan to do something else instead of 
smoke.  Take a walk.  Call a friend.  When 
the urge to smoke is strong, remind yourself 
of why you want to quit.  

My Quit Date:  _______________

Quitting Smoking 
During Pregnancy



Beating Withdrawal
Nicotine is addictive. You may have 
withdrawal symptoms when you quit such 
as headaches, trouble sleeping, or feeling 
irritable.  Luckily, these feelings pass.  

Try:
• Deep breathing.  This will help you 

relax and calm the urge to smoke. 

• Drink water. This keeps your mouth 
fresh and flushes nicotine from your body.  
It’s also good for your baby.

• Do something else.  Go for a walk.  
Take up a craft.  Prepare the baby’s room.  
Anything is better than smoking. 

• Delay.  Put off smoking.  The urge to 
smoke doesn’t usually last long.  Distract 
yourself until the urge passes.

Get Support 
You may find it easier to quit when you 
have support from family or friends.  
Other types of support include:

• CA Smoker’s Helpline offers telephone 
counseling. 1-800-NO-BUTTS (English); 
1-800-45-NO-FUME (Spanish);  
1-800-838-8917 (Chinese); 1-800-556-5564 
(Korean); 1-800-778-8440 (Vietnamese). 

• Support groups for people trying to  
quit smoking. 

• Your doctor can help you find the best 
way to quit.  This may include counseling, 
support groups, or medication. 

• Visit www.lacare.org for a list of 
community resources in your area. 



Cómo dejar de fumar 
durante el embarazo

Cuando usted está embarazada, respira 
tanto por usted como por su bebé. Fumar 
hace que su cuerpo se llene de sustancias 
químicas, como la nicotina y el alquitrán. 
Estas sustancias se pasan a su bebé. Además, 
fumar reduce el flujo de oxígeno y de sangre 
hacia el bebé. El bebé podría nacer antes 
de tiempo o con bajo peso. Incluso si ya ha 
intentado dejar de fumar antes, no se rinda.  
Su bebé se lo agradecerá.  

Conozca sus detonantes 
Los detonantes son las cosas, los momentos o 
los acontecimientos que hacen que a usted le 
den ganas de fumar.  
¿Cuáles son sus detonantes? ___________
________________________________
________________________________

En lugar de fumar voy a: _____________
________________________________
________________________________

Piense en cómo dejar de fumar les ayudará a 
usted y al bebé. Cambiar sus hábitos diarios 
puede ayudarle a evitar los detonantes que 
hacen que fume. Si fuma después de las 
comidas, mastique una goma de mascar en su 
lugar o salga a caminar.  

Consejos para dejar de fumar 
P Haga un plan. Establezca una fecha 

para dejar de fumar. Escoja un día que sea 
significativo. Escríbalo en un calendario o 
dígale a alguien su fecha para dejar de fumar.

P Prepárese para la fecha en que dejará 
de fumar. Tire a la basura sus cigarros. 
Limpie la casa, la ropa y el automóvil. 

P Planee hacer otra cosa en lugar de 
fumar.  Salga a caminar. Llame a un amigo. 
Cuando las ganas de fumar sean fuertes, 
recuerde por qué quiere dejar de fumar.  

Mi fecha para dejar de fumar: 
  _____________________________



Cómo vencer la abstinencia
La nicotina es adictiva. Es posible que tenga 
síntomas de abstinencia al dejar de fumar, 
como dolores de cabeza, problemas para 
dormir o irritabilidad.  Afortunadamente, 
estas sensaciones se quitan.  

Pruebe esto:
• La respiración profunda.  Esto le ayudará 

a relajarse y a calmar las ganas de fumar. 
• Beba agua. Esto mantiene la boca fresca y 

elimina la nicotina de su cuerpo.  Además, 
es bueno para el bebé.

• Haga otra cosa.  Salga a caminar. Practique 
un pasatiempo.  Prepare la habitación del 
bebé.  Cualquier cosa es mejor que fumar. 

• Aplácelo.  Posponga el acto de fumar.  Las 
ganas de fumar generalmente duran poco.  
Distráigase hasta que pasen las ganas.

Reciba apoyo 
Es posible que le resulte más fácil dejar 
de fumar si tiene el apoyo de familiares o 
amigos. Otros tipos de apoyo pueden ser:

• La Línea de Ayuda para Fumadores 
de California ofrece consejería por 
teléfono. 1-800-NO-BUTTS (en inglés); 
1-800-45-NO-FUME (en español);  
1-800-838-8917 (en chino); 1-800-556-5564 
(en coreano); 1-800-778-8440 (en vietnamita). 

• Un grupo de apoyo para dejar de fumar. 
• Su médico puede ayudarle a encontrar 

la mejor manera de dejar de fumar. Esto 
puede incluir consejería, grupos de 
apoyo o medicamentos. 

• Visite www.lacare.org/es para obtener 
una lista de recursos comunitarios en su área. 



It’s Never Too  
Late to Quit

There are benefits to quitting smoking  
no matter your age. When you quit:
• Circulation 

improves right away.
• Risk of heart 

disease, stroke, 
lung disease and 
cancer goes down. 

• Lungs begin  
to repair. 

• Quitting can  
add years to  
your life and  
save you money. 

Know Your Triggers 
Over the years, you have built up your own 
patterns around smoking.  It is time to break 
these patterns.  Think about when and why 
you smoke.  There may be some things you 
do while smoking, like drinking coffee.  
These are your “triggers.”

What are your triggers? ______________
________________________________
________________________________

Overcoming Challenges
You may have tried to quit in the past.  Don’t 
be discouraged.  Each time you quit is a 
chance to learn what works and what doesn’t.  
Think about what caused you to start smoking 
again.  Make a plan to avoid these things.    

At this point in your life, you are well prepared 
to take on the challenge of quitting smoking.  



Tips to Quit 
P Remind yourself why you want  

to quit. Write down your reasons.  Put 
them on the fridge.  Remembering why 
you are doing this will help you when the 
urge to smoke is strong.

P Prepare for your quit date.  Pick a 
date and mark it on a calendar. Throw 
away your cigarettes. Stock up on sugar 
free gum or hard candy. 

P Plan to do something else instead  
of smoke.  Take a walk.  Call a friend.  
Read a magazine or do a crossword puzzle.  

P Change your routine.  Move your 
favorite chair or sit in a different chair.  
Small changes in routine can be a big help. 

My Quit Date: __________________

Instead of smoking I will: _____________

________________________________

________________________________

Get Support 
You may find it easier to quit when you have 
support from family or friends.  Other types 
of support include:

• CA Smoker’s Helpline offers telephone 
counseling. 1-800-NO-BUTTS (English); 
1-800-45-NO-FUME (Spanish);  
1-800-838-8917 (Chinese); 1-800-556-5564 
(Korean); 1-800-778-8440 (Vietnamese). 

• Support groups for people trying to  
quit smoking. 

• Your doctor can help you find the best 
way to quit.  This may include counseling, 
support groups, or medication. 

• Visit www.lacare.org for a list of 
community resources in your area. 



Nunca es demasiado  
tarde para dejar de fumar 

Dejar de fumar le traerá beneficios sin importar 
la edad que tenga. Cuando se deja de fumar:
• La circulación mejora de inmediato.
• Los pulmones comienzan a repararse. 
• Se reduce el riesgo de desarrollar una 

enfermedad coronaria, un derrame cerebral, 
una enfermedad pulmonar y cáncer. 

• Dejar de fumar puede agregar años a su 
vida y ahorrarle dinero. 

Conozca sus detonantes 
Con los años, usted ha desarrollado sus 
propios patrones relacionados con el acto 
de fumar.  Es hora de romper esos patrones.  
Piense en cuándo y por qué fuma.  Tal vez 
hay cosas que usted hace mientras fuma, como 
beber café.  A eso se le llama “detonantes”.

¿Cuáles son sus detonantes? ___________
________________________________
________________________________

Cómo superar los retos
Es posible que haya intentado dejar de fumar 
en el pasado.  No se desanime.  Cada vez que 
lo intenta es una oportunidad para aprender 
qué funciona y qué no.  Piense en lo que 
hizo que usted empezara a fumar de nuevo.  
Haga un plan para evitar esas cosas. 
En este punto de su vida, usted está bien 
preparado para asumir el reto de dejar de fumar.  



Consejos para dejar de fumar 
P Recuérdese a usted mismo por qué 

quiere dejar de fumar. Escriba sus 
motivos. Péguelas al refrigerador. Recordar 
por qué está haciendo esto le ayudará 
cuando las ganas de fumar sean fuertes.

P Prepárese para la fecha en que 
dejará de fumar. Escoja una fecha 
y márquela en un calendario. Tire a la 
basura sus cigarros. Tenga a la mano 
gomas de mascar o caramelos sin azúcar. 

P Planee hacer otra cosa en lugar de 
fumar. Salga a caminar. Llame a un amigo. 
Lea una revista o haga un crucigrama.  

P Cambie su rutina. Mueva su silla 
favorita o siéntese en una silla diferente. 
Hacer pequeños cambios en la rutina 
puede ser de gran ayuda. 

Mi fecha para dejar de fumar:  
________________________________

En lugar de fumar voy a:  _____________
________________________________
________________________________

Reciba apoyo 
Es posible que le resulte más fácil dejar de 
fumar si tiene el apoyo de familiares o amigos.  
Otros tipos de apoyo pueden ser:

• La Línea de Ayuda para Fumadores 
de California ofrece consejería por 
teléfono. 1-800-NO-BUTTS (en inglés); 
1-800-45-NO-FUME (en español);  
1-800-838-8917 (en chino); 1-800-556-5564  
(en coreano); 1-800-778-8440 (en vietnamita). 

• Un grupo de apoyo para dejar de fumar. 

• Su médico puede ayudarle a encontrar 
la mejor manera de dejar de fumar.  Esto 
puede incluir consejería, grupos de apoyo 
o medicamentos. 

• Visite www.lacare.org/es para obtener 
una lista de recursos comunitarios en su área. 



The Truth  
About Smoking 

Smoking is addictive.  Even if you only 
smoke once in a while, you can still get 
hooked.  Once that happens, it’s very hard 
to stop. 

You may think all your friends smoke.   
The truth is, most teens don’t! 

Smoking is toxic.  Some of the chemicals 
in cigarettes are even used in rat poison! 

Smoking is deadly.  One out of every  
3 teens who starts smoking will later get sick 
and die of a smoking-related disease. 

Why teens DON’T smoke 
“I don’t smoke because I love playing sports.  
Smoking just slows you down.  Plus, my 
coach would kick me off the team if I did.”                

   -Daniel, age 15

“Smoking smells bad.  Have you ever talked 
to someone who smokes?  Their breath is bad 
and the smell stays on their clothes for a long 
time after.  Gross!” 

-Tanisha, age 19

“My boyfriend says he could never be 
serious about someone who smokes.  He also 
says it’s like kissing an ashtray.”  

-Veronica, age 17

“My grandpa died of lung cancer.  He 
started smoking when he was 14.  I miss 
him.  Sometimes I wonder if he would still be 
around if he hadn’t started smoking.  I don’t 
want to end up like that.”

  -Tran, age 16



My Reasons for Not Smoking 
Example: I want to play on the basketball 
team at school OR I don’t want to waste the 
money I make from babysitting on cigarettes. 

 ____________________________
 ____________________________

 ____________________________

 ____________________________
 ____________________________

 ____________________________

I will not start smoking because: ________
________________________________

________________________________

Get Support 
If you, your friends or family want to quit 
smoking, these resources can help:

• CA Smoker’s Helpline offers telephone 
counseling. 1-800-NO-BUTTS (English); 
1-800-45-NO-FUME (Spanish);  
1-800-838-8917 (Chinese); 1-800-556-5564 
(Korean); 1-800-778-8440 (Vietnamese). 

• Support groups for people trying to  
quit smoking. 

• Your doctor can help you find the best 
way to quit.  This may include counseling, 
support groups, or medication. 

• Visit www.lacare.org for a list of 
community resources in your area. 
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Fumar es adictivo.  Incluso si solo fumas 
de vez en cuando, puedes quedar atrapado.  
Una vez que esto sucede, es muy difícil dejarlo. 

Tal vez piensas que todos tus amigos 
fuman.  ¡La verdad es que la mayoría de  
los adolescentes no lo hacen! 

Fumar es tóxico.  ¡Algunas de las sustancias 
químicas que contienen los cigarrillos se 
utilizan incluso en veneno para ratas! 

Fumar es mortal.  Uno de cada 3 
adolescentes que empieza a fumar se 
enfermará y morirá más adelante por una 
enfermedad relacionada con el tabaco. 

¿Por qué los adolescentes  
NO fuman? 
“Yo no fumo porque me encanta practicar 
deportes.  Fumar disminuye tu rendimiento.  
Además, mi entrenador me sacaría del 
equipo si yo fumara”.

-Daniel, 15 años

“Fumar huele feo.  ¿Alguna vez has hablado 
con alguien que fuma?  Su aliento huele feo 
y el olor se queda en su ropa durante mucho 
tiempo.  ¡Qué asco!”

-Tanisha, 19 años

“Mi novio dice que nunca podría pensar en 
tener una relación seria con alguien que fuma.  
Además dice que es como besar un cenicero”.  

-Verónica, 17 años

“Mi abuelo murió de cáncer de pulmón.  
Empezó a fumar cuando tenía 14 años.  Lo 
extraño.  A veces pienso que tal vez él 
seguiría vivo si no hubiera empezado a fumar.  
Yo no quiero acabar así”.

-Tran, 16 años

La verdad  
sobre fumar
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Mis motivos para no fumar 
Ejemplo: Quiero jugar en el equipo de 
baloncesto de la escuela O no quiero gastar 
en cigarros el dinero que gano como niñera. 

 ____________________________
 ____________________________
 ____________________________

 ____________________________
 ____________________________
 ____________________________

No voy a empezar a fumar porque:  ______
________________________________
________________________________

Recibe apoyo 
Si tú, tus amigos o tus familiares quieren dejar 
de fumar, estos recursos pueden ayudarles:

• La Línea de Ayuda para Fumadores 
de California ofrece consejería por 
teléfono. 1-800-NO-BUTTS (en inglés);  
1-800-45-NO-FUME (en español);  
1-800-838-8917 (en chino); 1-800-556-5564  
(en coreano); 1-800-778-8440 (en vietnamita). 

• Un grupo de apoyo para dejar de fumar.

• Un médico puede ayudarles a encontrar 
la mejor manera de dejar de fumar.  Esto 
puede incluir consejería, grupos de apoyo 
o medicamentos. 

• Visiten www.lacare.org/es para obtener 
una lista de recursos comunitarios en su área. 
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