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Abstract

Background: Smoking during their pregnancy or even through a portion of the pregnancy put the unborn child at risk for
many complications during pregnancy and after delivery. Teaching smoking cessation is vital to women of childbearing
age. Smoking cessation provides immediate and long-term benefits for pregnant women and their children.

Purpose: The purpose of this study is to describe the degree of variability in the methodological approaches and
theoretical frameworks of behavioral intervention for smoking cessation during pregnancy.

Methods: The design selected for this research is integrative review. Twenty-four articles were reviewed. The inclusion
criteriawere: (a) studies published between 2000 and 2013, (b) studies published in the English language, (¢) a smoking
cessation intervention program that targeted pregnant women, and (d) measurement of smoking status after a smoking
cessation intervention was implemented. A data extraction tool developed for the purpose of this study utilizing the
frameworks of Cooper (1984), and Stetler and colleagues (1998).

Results: Seventy percent of the reviewed studies reported either smoking cessation or areduction in smoking asaresult of
participating in asmoking cessation program. The reviewed studies confirmed that smoking cessation interventions should
begin at the beginning of pregnancy, as early pregnancy is a peak opportunity for education. It is highly beneficial if the
interventions last throughout the woman’s pregnancy to ensure smoking cessation through the duration of the post-partum
period.

Conclusion: The majority of the reviewed interventions proved to be highly beneficial with the reduction in smoking or
smoking cessation. Additional research is needed to evaluate individual treatment modalities using a side-by-side
comparison.
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1 Introduction

“Smoking is the single most important modifiable cause of poor pregnancy outcomes in the US" . Smoking during
pregnancy has been shown to contribute to adverse outcomes including miscarriage, placental abruption and separation,
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premature rupture of membranes, preterm delivery, low birth weight, increased prenatal mortality, still birth, and sudden
infant death syndrome (SIDS) 12

Women who smoke during their pregnancy or even through a portion of the pregnancy, put their unborn child at risk for
many complications during pregnancy and after delivery. Smoking accounts for 10% of infant mortality, 20%-30% of low
birth weight and increased risk for spontaneous abortion and complicated birth ©¥!. Tobacco smoke introduces greater than
4000 potentially teratogenic chemicals into cardiovascular circulation !, Nicotine from cigarettes has a dose-dependent
effect that causes vasoconstriction and decreases the amount of blood and oxygen that reaches the fetus ™. Women who
smoke have a 30% higher chance of delivering prematurely . Nicotine readily crosses the placenta and can enter the
amniotic fluid, fetal circulation and can be absorbed through the skin of the fetus . Long-term nicotine exposure during
gestation may reduce nutrient supply and have a direct effect on the cell disposition for genetic instability. This oxidative
stress can cause a nicotine induced reactive oxygen species (ROS) which can result in mitochondrial DNA damage making
the fetus more prone to have genetic instabilities such as devel oping lung cancer . Studies have shown that between 25%
and 60% of pregnant smokers quit smoking spontaneously when they learn they are pregnant 2. With this said, teaching
smoking cessation is vital to women of childbearing age. Smoking cessation provides immediate and long-term benefits
for pregnant women and their young children.

1.1 Purpose

The purpose of this integrative review is to describe the degree of variability in the methodological approaches and
theoretical frameworks of behavioral intervention for smoking cessation during pregnancy. This review examined the
varying smoking cessation interventions employed, the strength of the evidence supporting use of smoking cessation
intervention, whether the interventions were guided by the use of a theoretical framework, and to determine whether the
intervention successfully demonstrated decreased levels of smoking during pregnancy.

1.2 Significance to nursing

According to Vries et al. favorable outcomes have been found, when smoking cessation interventions were implemented
by specifically trained health care professionals [®. Care priorities emphasize patient and family education, patient
participation in their self-care, promotion of optimal health, provisions of continually competent care, facilitation of entry
into the health care system, and the promotion of a safe environment [”). Counseling by atrained provider lasting only 5-15
min is associated with modest but clinically significant effects on cessation rates for pregnant women . A recent study by
Petersen et al. (2010) showed that interventions for smoking cessation in pregnant women was viewed as an “eye-opener”
for questioning normative smoking behaviors in their communities and “door-opener” for enabling behavioral change by
increasing faith in the health system and excitement about the pregnancy .. Thisintegrative review will providethe hedlth
care providers with background information about interventions that promote the cessation of smoking during pregnancy.

1.3 Conceptual framework

The systematic approach developed by Cooper (1984) was the guiding framework for this integrative review. Cooper
identifies the process of conducting an integrative review as encompassing the following five stages. (a) problem
formulation, (b) data collection or literature search, (c) data evaluation, (d) data analysis and interpretation, and (e) public
presentation of results ).

The integrative literature review provides several contributions to the scholarly reviewer, which include evaluating the
strength of scientific evidence, identifying gaps in past and current research, identifying the need for future research,
bridging between related areas of inquiry, identifying central issues in an area, and identifying whether theoretical or
conceptual frameworks are utilized 1%,

1.4 Background

Multiple factors are known to affect whether a pregnant woman will achieve abstinence from smoking during pregnancy
or not. Past medical history, demographics, smoking history, smoking status of significant other and other family members
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sharing a living space, quit history, mental health history, perceived self-efficacy, and motivation level of women who
smoke during pregnancy all have a role in predicting whether a woman will achieve abstinence 1. Addressing these
factorsisimportant in designing an intervention that will be accepted by pregnant women.

Traditional methods to smoking cessation available to non-pregnant smokers are not highly recommended for pregnant
smokers. In a study conducted by Gaither, Brunner-Huber, Thompson and Huet-Hudson (2009), nicotine replacement
therapy was found to have negative effects on fetuses, and physicians were reluctant to prescribeit to pregnant patients due
to the unknown risks to the fetus . Gaither et al. (2009) also stated that it is possible for nicotine and other chemicals
used in nicotine replacement therapy to build up in the fetus. This is because nicotine is water-soluble; it readily passes
through the placental membranes and is not easily metabolized by the fetus. This study concluded that pregnant women
who used nicotine replacement therapy had higher rates of low birth weight infants and preterm deliveries [*Y,

2 Methods

The design selected for conducting thisresearch is an integrative review. Integrative reviews are a broad type of research
that provides the researcher with experimental and non-experimental research to learn about a certain phenomenon 2.
According to Cooper (1982), integrative reviews summarize and synthesize information from various sources that
highlight the most relevant issues [*¥. The inclusion of both experimental and non-experimental research to more fully
understand a phenomenon of concern makes the integrative review one of the broadest types of research reviews [*,
Integrative literature reviews also contribute to the body of evidence based practice research needed to advance the
practice of nursing. “Well-done integrative reviews present the state of the science, contribute to theory development, and
have direct applicability to practice and policy” 2.

A data extraction tool developed for the purpose of this study utilizing the frameworks of Cooper (1984), and Stetler and
colleagues (1998) was used to ensure accurate and consistent retrieval of data. To ensure rigor, two reviewers tested
unitizing reliability (. Intrarater reliability was verified by investigator re-analysis of selected data ™. Developing a
clear and concise system for data collection greatly improvesthereviewer’ s capacity to ascertain reliableinformation from
al information sources 1%,

Stetler and colleagues (1998) describe six different levels of research. Level | refers to a meta-analysis of multiple
controlled studies and is the strongest type of research. Level Il illustrates an individua experimental study. Level 11l
indicates a quasi-experimental study, such as nonrandomized controlled single group pre-post test, time series, or matched
case-controlled studies. Level 1V describes non-experimental study, such as correlational descriptive and qualitative or
case studies. Level V indicates a case report or program evaluation data. Lastly, Level VI describes reviewed evidence,
based on the opinions of respected authorities. Additionally, “quality from any level can range from A to D and reflects
basic scientific credibility of the overall study/project. An A reflects avery well designed study/project. If quality is rated
asaD, it is automatically eliminated from consideration” . Data extracted from the included studies is presented in
Table 1 and consists of: (a) sample characteristics, (b) description of the intervention, (¢) outcome measures, (d) measure-
ment points, (€) theoretical framework, (f) results of the study, and (g) level of evidence. The data was extracted from the
studies by the authors of thisreview.

The majority of research articles were obtained by online computer search using the CINAHL and MEDLINE database.
The following key words were used: pregnancy, smoking, behavioral modification, interventions, cessation and program.
In addition to computer searches, the ancestry approach was utilized to conduct a more extensive literature search. The
ancestry approach is the process of gathering information from related publications by reviewing bibliographies of related
studies ¥, A critical appraisal was conducted to assess the quality of studies that met the inclusion criteria. The criteria
used for evaluating methodological quality was based on the (a) level of research significance, (b) characteristics of the
study sample, and (c) statistical importance of the results.
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3 Results

A total of 24 articles were identified that met the inclusion criteria and addressed smoking intervention programs and
implications for health care providers. The research synthesistable is presented in Table 1. The tableis a summary of the
reviewed articles with intervention, duration, outcome measures, theoretical framework, and outcomes. Table 2 providesa
summary of the types of interventions used or incorporated in this study and their effectiveness.

Table 1. Summary of Reviewed Studies

Author/  Sample Inclusion Description of M easure- M easure- Theoretical G Level of
Year Size Criteria Intervention ment ment Points Framework Evidence
a) At baseline, women on
average smoked 1/2 pack per
Teen Fresh Start (TFS)- Prior to first day. b) 8 weeks post
didactic content, group intervention randomization, TFS-B group
- - ! il 0,
Albrect 14-19 years old, an_d peer support, 45-60 Sdfreport  Bwesksafter  Cognitive reported z_lO% qbal nence. 25%
12-28 weeks minute meetings, and ) ) . were abstinent in the TFS group
etal., 142 . and saliva randomiza- Behavioral . X 1B
gestation, TFS plus Buddy- a - . and 15% were abstinent in the
2006 T cotinine tionand 1 Theory
smoker nonsmoking similar age usual care group. c) At 1 year
- year after ) .
friend was present for intervention post intervention, 10% of
intervention meetings TFS-B were abstinent, 20% of
TFS and 15% of control group
were abstinent.
a) At baseline, 39% were
. current smokers. b) At 3
;Té'igi:ggg;e EEE: months, 30% of smokers had
. S — decreased amount of cigarettes
25 years or 9 ) smoked , almost 4% had
and partnersor afriend  Self report ;
younger, - A increased the amount of
using motivational and 3 months and ;
Bryce et 65 smoker, no S ——— 12 months None cigarettes smoked per day and e
al., 2009 gestational /Ieving p ; identified 17% had no change. ¢) At 12
: : baseline, 3 months and carbon post delivery. i :
inclusion 12 months. Nicotine s V.1 months, 6% had quit smoking,
criteria . Iacemel'"nt ther 10% decreased the number of
eplac ay daily cigarettes and 14% had no
was dispensed by a h )
- change. No one had an increase
" in number of cigarettes smoked
per day.
Weekly telephone call, } .
24 hour a day accessto a_) AF _del Ivery, no statistically
significant differences were
18 years or anurse for support. 1
- present between the
older, reported booklet was given to : A
' AN intervention groups and the
smoking at least  women at clinic visit
: o Monthly control groups. The nurse
Bullock 1 cigarette per and remaining 7 were Self report -
. ; ) salivary None support only group had
etal, 695 day, english mailed. 3 separate and saliva S . . - Inc
. . . - sampleswere  identified marginaly higher abstinence
2009 speaking, and intervention groups cotinine
] collected rates at 22% compared to 17%
lessthan 24 tested, one received the . ’ f
in the intervention group. b)
weeks books plus nurse ] .
. N Post delivery, abstinence rates
gestation. support, one with nurse
dropped by an average of
support alone and one 12.65%
with booklets alone. e
2 experimental groups:
1received asingle
mailing that had
information on the
benefits of quitting
16 years or smo!(l ng and avz?ulable Self report  Once at study N 68 R
Campbe older, smoker, at clinics were videos, and entrance and Roger's e e
Il,etal., 5,145 generally chartsand self help kits.  expired onceat a Mo%el g ni'f)ica"lt . Y Yol Inc
2006 healthy, English ~ The second group carbon subsequent 9 9
; ; ; . o rates.
speaking received written monoxide clinic visit
information, resources,
and computerized
activities for women to
report their smoking
cessation activities.
Women set quit dates a) Therate of smoking
and were given written M easurement cessation in the intervention
material on how to quit. Salf renort on each clinic group was 16.2%, and 8% in
Cope et 192 Pregnant Clinic staff were and ug:]e visitupto None the control. b) 33% B
al., 2003 smokers encouraging and cotinine andincluding identified significantly decreased their
supportive, offered the 36th week cigarette use in the intervention
feedback and clinic visit. group, and 23% reduced
empowerment. smoking in the control group.
(Table 1 continued on page 81)
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Table 1. (continued.)

Author/  Sample Inclusion Description of M easure- Measure- Theoretical OGS Level of
Year Size Criteria Intervention ment ment Points Framework Evidence
Pregnant M easurement
\ONroglwggrlB years \?v);ss?jlfjrriiport a) At the end of pregnancy,
smokers’, 20 ] each 9 smoking E:’bi'l nence rates
weeks or less gg/?lzgtﬁgrapy session Self report  telephonecal, mtae:?vzeit?;)\ 'g;;zg and 9.6%
eDtoalrnelas 105 gﬁﬁ:gn’ with and bimonthly ggl red gdb?r:p' red None in the control group. b) At 6 B
! } telephone calls from the . identified months post partum,
2006 chemical therapist, and monthl carbon monoxide was abstinence rates decreased
dependence, no IS, ; y monoxide collected at o . .
psychiatric calls after delivery the end of t09.4%inthe |n_tervent|on
iliness and pregnancy group and 3.8% in the
accessto a and 6 months control group.
telephone post partum
a) 24.2% of participants that
received counseling and
used the self help guide quit
Individual counseling smoking, 20.9% of
Pregnant and treatment plans Once at the participants that used the
Edwards . e with educational beginning of None self help guide but did not
etal., 12,133 receiving WIC information and written  Self report  the study and identified receive counseling quit 1B
2008 [ tsg material, intervention once after smoking. b) the earlier in
utilized "5 A'S" delivery pregnancy the women
guideline sought prenatal care and
entered this study, the more
likely they were to quit
smoking.
a) After intervention, 33%
of experimental group had
achieved abstinence and
only 8% of control group
) Pregnant o Self report Measurement was a_bai nent. b) 66% of
Ferreira- smokers less 1 motivational and points at first None experimental group reduced
Borges, 57 than 28 weeks interviewing session expired visit and 2 identified smoking statusto lessthan5 111 B
2005 gestation and written materias carbon month follow per day. c) The mean
monoxide up amount of cigarettes
smoked per day decreased
by 51% in the experimental
group and by 19.7% in the
control group.
Brief counseling a) Intervention did not
session (10-15 Sdif renort influence abstinence rates at
Pregnant minutes), written - €p Measurement either of the two
Hajek et 1120 smokers within materials, referrals, e pointsat birth  None measurement points. b) nec
a., 2001 ? 3rd month of intervention was carpbon and 6 months identified Readiness to quit was
pregnancy tailored to the women's e post delivery measured, and the
individual motivational intervention did improve
state. readiness scores.
a) Abstinence levels at end
; of pregnancy and 12 weeks
Ya\flgr\?veer::zti\(lq;t dates, post partum were higher in
vouchers with monetary group recetving vogchers
value for cessation Measurement fggg?% OTOTJ' C?t::;vi n
Pr effort;: basgd on Self report, ?noZ a\ge(f( vouchers in?iepe%dmt of o
» egnant negative nicotine tests. urine and or 4 weeks, smoking status, b) At 3
el et & smokers 20 or With each subsequent expired every other None months post partum B
al., 2008 less weeks of negative test, monetary carbon week for 8 identified abstinence rates wer’e onl
gestation amount of vouchers monoxide weeks and 50 areater in the arou Y
increased. If nicotine " oncemoreat o group
test was positive, no 24 weeks. receiving vouchers
s ' dependant on smoking
VOL.JCher was given. status. ¢) No datawas
This continued until the o O
women delivered. avallable_to signify a
decrease in amount of
cigarettes smoked.
A) 13% of participantsin
experimental group had quit
Women identified a smoking, compared to 3.6%
support person and they Measurement in the control group. b) 9.3%
made a scrapbook of the took place at of participantsin
. pregnancy together, but baseline, once experimental group were
E:';[n;lk a2 §|td| e;?]to:ll.(?elarsts attended smoking Self report prior to None still abstinent at three B
2010 o ot én d tri méster cessation meetings only delivery date identified months post partum and
separately. Monthly and three none of the control group
phone calls were made months post were abstinent. c)
by midwives to women partum. participants who chose

and support persons.

friends as opposed to family
members were 15 % more
likely to quit smoking.
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Table 1. (continued.)

Author/ Sample  Inclusion Description of M easure- Measure- Theoretical BUiETE Level of
Year Size Criteria Intervention ment ment Points Framework Evidence
Hair sample
was collected a) Biochemically validated quit
Women received health once at the rates for the intervention group
education material, Saif revort end of the were 13.4% and 9.2% in the
Jaakkola smoking cessation and h;pro study, self control group. b) the
etal 458 Pregnant material, and were visited nicotine report was None intervention group reduced B
200i’ smokers at home, husbands concentrati collected identified cigarette consumption by an
received smoking on once at the average of 1.41 cigarettes per
cessation information and beginning of day, and the control group
maternity training. the study and reduced cigarette consumption
once at the by 1.28 cigarettes per day.
end.
Motivational interviews
- At the end of the
were conducted, written Self report, 2) - o
Pregnant materialsweredistributed,  urine 'rgder;?t'g’;:fki/; ofl;/)v ir:?; %
Kataray smokers and women set quit dates.  cotinine Measurement  Transtheoreti of wompeﬂ CESln educ%d snoki 4 °
etal., 38 less than 8 home visits were made and pointsat each  cal model of by 60% from starting rate. c) 9 s
2009 16 weeks by nurses, 5 werefocused ~ expired home visit. change Sé I ——— I? -~ "
gestation on the intervention and 3 carbon g ak:)y 270 after the
were for follow up monoxide. i nterventior)wl
purposes. :
. . a) The results of the HOPP
I:g;céng' T;ervﬁ;%gn intervention did not indicate
counsdin wri?tpen any smoking cessation statistics
Pregnant materi als% N quittin Self report  Measurement during pregnancy, but reported
women smoking an dqr o sg and Saliva  at 8 weeks that relapse rates had
Lando et who rev ent?o N mat eraigls The cotinine post partum, Transtheoreti  decreased. b) the STORK
4,213 currently p : . for the 6 monthspost  ca model of intevention achieved 39% 1B
al., 2001 STORK intervention was . . . .
smoked or individualized and used HOPP partum and change abstinence in the intervention
quit brief motivational interventio 12 months group and 29% in the control
recently interviewing and suooort n post partum group, but no differencesin
based on thg Woma$§ quit rates were noted between
- ) the groups at 12 months post
readiness to quit stage partum
Six 30 page self help .
o Intervention was not
manuals were distributed, 3 - :
' statistically shown to improve
oEefor eaﬁh stage of Measurement smoking qi’]i t rates. b) thgre
Pregnant change. Three 15 minute pointswere at p - f
Lawrenc e s meetings were held to Self report 30 weeks Trans-theoret were very little differencesin
eetd., 918 16yearsor  discuss smoking and urine gestation and ical model of the smoking rates of the IIc
2003 e a ion. One group was cotinine 10 days post change expenmenltal ;}nd ﬁo?]trol
i ter program deliv S, Ehy SO T
given a computer prog ery. intervention group achieved
in addition to the self help o
manuals and the meetings. ;
Peer counseling either by a) Intervention was more
telephone call, home visit successful at reducing smoking
Pregnant or clinic meeting was used Self renort than achieving abstinence. 24%
smokers from community health ox ir:; ' Measurement of women in experimental
Malchod 18yearsor  outreach workersin c an on was at None group were abstinent, and 20%
ietal., 142 older and addition to usual care. monoxide baseline and identified in control group wereabstinent. 11 B
2003 less than Role playing and and urine at 36 weeks b) peer counseling had greatest
20 weeks motivational interviewing cotinine gestation. effect on reducing amount of
gestation were used in 2 meetings cigarettes per day on those who
totalling 5 hoursin smoked 10 or more per day at
duration. the beginning of the study.
Three phone calls and one
clinic visit were used,
based on motivational Self report
gllncggw 1936 Pregnant interviewing. Women and Moieﬁts;mgm NG a) 32% of smokers achieved
” ’ smokers were sent text messages expired p " - cessation b) no data available 1B
2010 s weekly for 7 identified :
by nurses. Nicotine carbon on long term quit rates
. weeks
replacement therapy was monoxide
dispensed by a
pharmacist.
a) Women receiving the
Brief motivational Measurement i?;@;gti%mogbgwmce
interviewing for smoking points at rates of 22% at 28 weeks
;ﬁ;%néxﬁgfgcgv od g(?%l;nlzr;g of gestation and 9% in the control
McLeod 297 Pr ; ; . Self report : group; 17% at 4 months post
eta ednant nervention to Increase and serum weeks : None delivery with 13% in the 1B
g smokers breast feeding, and third L gestation, six identified
2003 ’ cotinine control group. b) women who
group received both weeks post received both the smoking
smoking cessation and partum and R ’
breast feedin four months cessation intervention and the
intervention 9 ot partum breast feeding intervention had
postp lower smoking abstinence rates
at all but 1 datacollection point.
(Table 1 continued on page 83)
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Table 1. (continued.)

Author/ Sample  Inclusion Description of M easure- M easure- Theoretical Outcome Level of
Year Size Criteria Intervention ment ment Points Framework Evidence
Pregnant Five self help . . .
smokers age booklets were M easurement g Intervention was ineffective;

18.8% of experimental group

16 or older, distributed, the first was once at the : .
Moore et lessthan 17 onewas given at an Saif report beginning of the  None achi ?/ed cessation compared to
1,527 IR and urine ’ T 20.7% in control group. b) self InNc
al., 2002 weeks officevisit and the catinine study and again  identified renorted quit rates were higher
gestationand ~ 2nd-5th one were at 26 weeks eported quit 1 ehg
] ) than biochemically validated
ableto speak mailed to gestation Uit rates,
english. participants. g )
@a CM-Lite, did not appear to
i facilitate abstinencein this
5As—lz)ased briet Self-report sample. However, our findings
18 years or e p———— of suggest that the brief
Ondersm old;er, ?16' ng (CD-5As) and (b) a ey 10 weeks cen iz i et
aea 110 no further computer-assisted urine following Nong ) motivational intervention B
2011 ’ than 27 smplified. and ’ cotinine, s S identified (CD-5As) was well accepted by
weeksinto Iow,-)i ntens’i ¢ and breath ’ participants, was associated
gestation i Y CO were with increasesin state
T %mgt measured motivation, and showed
( CM?I? ite) promising results in terms of
’ abstinence and hel p-seeking.
Brief smokin a) Intervention was ineffective
c ion cou% Sdlin at achieving smoking cessation,
Pregnant a each clinic visit 9 Measurement at little differences existed
Oien et women who women whose ’ beginning of None between experimental and
2,132 I Self report study and once . e control group. Data showed I c
al., 2008 spoke significant other S identified
Norwegian smoked were a t_he last clinic tha_I most _of the women who
encouraged to brin visit quit smoking during pregnancy
him & 9 quit beforeinclusion in this
study.
Pregnant
smokers at
least 18 years a) Thisintervention was not
old, 24 weeks effective, 6% of the control
or less Educationa Measurement at group had biochemically
Patten et gestation, interventionincluded ~ Self report  beginning of Social confirmed smoking abstinence,
4. 2010 35 planning to avideo, cessation andsdiva  study and once cognitive and 0% of the intervention Inc
” quit smoking guide, and telephone  cotinine at study follow theory group was abstinent. b) The
inthenext 30 counseling up low rate of enrollment in this
days that had study indicates that it is not
accessto a feasible or acceptable
telephone and
DVD player
g?;&pggg grl:;e a) The experimental group
Pregnant focused on negative M easurement re;;?riﬁcgse:ﬂlgege:ﬂl&s
smokers 18 thinking and was once at - Symp p
Peden et s or deoressve behaviors Self report baseline and Cognitive than control group. b) self
A, 2008 16 gl der. 25 d?r)in reqnan and urine once after Behavioral reported cigarette use did not Inc
N ! 9 pregnancy. cotinine ) - Theory change significantly, however
weeksorless  Sdf help at home intervention the mean urine cotinine test
gestation sessions included was completed. increased b h
audio tapes and incri _yl.lont e
positive affirmations. Accutest Vicometer.
a) The experimenta group had
Tlr;?gdc’f 19% abstinence at 6 weeks after
Pregnant Intervention N R g ey the intervention, the control
smokerswho  consisted of avideo, P - ! group had 7% abstinence. At 6
Viesa had not been self-help manual, a Self report ——— af’ter the — - weeks post partum the
a.. 2006 318 pregnant booklet for the and urine - thgo - intervention group reported 1B
v more than woman's partner, and  cotinine 6 weeks post the tgr’1sr 12% abstinence, and the control
twice and health counseling by - p e group reported 3% abstinence.
spoke dutch midwives p b) the partner intervention was
model of ;
change unsuccessful at decreasing

smoking rates

3.1 Theory framework

Only eight of the twenty-four studies applied theoretical frameworks. Two studies reported the use of the transtheoretical

model of change consisting of Kataray et al., (2009) and Lawrence et al. (2003) [** ", Transtheoretical model of change
was developed in 1982 and was based on social learning theories. The main concept of the transtheoretical model of

changeis staging behavior change. Thefive stagesin thismodel are: precontemplation, contemplation, preparation, action,
and maintenance. The transtheoretical model of change is highly applicable to smoking cessation and isthe basis of many
smoking cessation studies .
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Table 2. Interventions Used in Reviewed Studies

Iur:itl(iarz\;der:tr:?nsoking [?;rpsltj)zr:tFrimd L\:/Ioeil-r\g/ Telep- g;c:gg:mmt Voucher Writtgn Cluc?;cc:/ Computer Refer H.Of"e
cessation programs ~ or Family seling hone Therapy Material Tapes Program rals Visit
Albrect et d., 2006 Yes Yes No No No No No No No No
Bryceet al., 2009 Yes Yes Yes No No No No No No No
Bullock et al., 2009 No No Yes No No Yes No No No No
gg‘(;pbdl' ad, No Yes No No No Yes No No No  NO
Copeet a., 2003 No Yes No No No Yes No No No No
Dornelas et al., 2006 No Yes Yes No No No No No No No
Edwards et al., 2008 No Yes No No No Yes No No No No
;g'or:ira-Borges, No Yes No No No Yes No No No No
Hajek et a., 2001 No Yes No No No Yes No No Yes No
Heil et al., 2008 No No No No Yes No No No No No
?gfgrikuset a. Yes Yes Yes No No No Yes No No No
Jaakkolaeta., 2001  Yes No No No No Yes No No No Yes
Kataray et d., 2009 No Yes No No No Yes No No No Yes
Lando et al., 2001 No No Yes No No Yes No No No No
Lawrenceetal., 2003 No Yes No No No Yes No Yes No No
Malchodi et al., 2003 No Yes Yes No No No No No No Yes
gllotiﬁowan ad., No Yes Yes Yes No No No No No No
McLeod et a., 2003 No Yes No No No No No No No No
Mooreet a., 2002 No No No No No Yes No No No No
Oien et a., 2008 Yes Yes No No No No No No No No
Ondersmaet d. 2011 No Yes No No Yes Yes No Yes No No
Patten et al., 2010 No No Yes No No Yes Yes No No No
Peden et d., 2008 No Yes No No No No Yes No No No
Vrieset a., 2006 Yes No No No No Yes Yes No No No

The cognitive behavioral theory was utilized by two reviewed studies Albrect et al., (2006), and Peden et al. (2008) '8 9,
Cognitive behaviora theory is based on an individual’s ability to learn new skills and apply learned rules to solve
problems. “Cognitive behavioral strategies aim to decrease self-defeating behavior, such as smoking, by altering
mal adaptive perceptions through social support and therapeutic relationship, goal setting, reeducation, and urge control
with an emphasis on teaching behavior control techniques’ 18, Diminishing negative thoughts, giving women tools to beat
nicotine cravings, educating women on why a behavior change is necessary, and increasing self-efficacy could assist
pregnant women in achieving abstinence from smoking . Two studies used the social cognitive theory, including Patten
et al. (2010) and Vrieset al. (2006) % 1. Thistheory states that behaviors are learned through observation and personality,
and represents a clinical approach to behavior change?. Bandura demonstrated the effects of the social cognitive theory
by exposing children to a video showing aggressive and violent behaviors, and then placed the children in aroom with a
doll to see how they acted. The children who had seen the video reacted more violently and aggressively than the children
who did not. The Patten et al. (2010) and Vries et al. (2006) studies used the socia cognitive theory by distributing
audio/video material to their participants (%,

Vries (2006) and colleagues adopted the theory of planned behavior as part of the framework for the intervention (¥, The
theory of planned behavior states that an individual’s intentions are the most important factor in determining behavior.
Ajzen' s (2005) theory of planned behavior (TPB) isan extension of Ajzen and Fishbein’s (1980) earlier theory of reasoned
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action (TRA) 2. TPB provides a framework for understanding people’'s behavior and its psychological determinants.
Attitudes towards a behavior, subjective norms with respect to the behavior, and perceived control over the behavior are
usually found to predict intentions and can serve as a weak point for attack in attempts to modify the behavior %2, The
level of belief must be examined in order to learn about the unique factors that influence one person to engage in a
behavior and to prompt another to follow a different course of action 2.

3.2 Initiation and duration of intervention

The duration of each intervention varied significantly (see Table 1). The studies conducted by Hajek et al. (2001), Kataray
et al. (2009), Maachodi et al. (2003), and Moore et al. (2002) included only those women who were in their first trimester
of pregnancy 14224 Albrecht et al. (2006), Bullock et al. (2009), Dornelaset al. (2006), Ferreira-Borges (2005), Heil et
al. (2008), Hennrikuset al. (2010), Ondersmaet al. (2011), Patten et al. (2010), and Peden et al. (2008) allowed subjectsto
participate in the study up to and including the second trimester [* 18202521 Eleven of the twenty-four studies either did
not specify the time during the pregnancy for theinitiation of the intervention or allowed subjectsto join the study up until
the last 12 weeks of gestation. There were no limitations on time of gestation for the studies conducted by multiple
studies [2, 6,17, 30-37].

There was a range in the studies based on the length of the intervention (see Table 1). Studies that implemented
interventions on a short-term basis 1-3 months, included research performed by Bryce et al. (2009), Lando et al. (2001),
Lawrence et al. (2003), Campbell et al. (2006), Edwards et al. (2008), Ferriera-Borges (2005), Hajek et al. (2001),
McLeod et al. (2003) Ondersma et al. (2011) and Patten et al. (2010) [*7 2% 2931 34 38 gy djes that used long term
interventions or throughout the pregnancy included Albrecht et al. (2006), Bullock et al. (2009), Cope et al. (2003),
Dornelaset al. (2006), Hell et al. (2008), Hennrikus et al. (2010), Jaakkolaet al. (2001), McGowen et al. (2010), Moore et
al. (2002), Oien et al. (2008), Peden et al. (2008), and Vrieset al. (2006) [ & 18:19.24.25.27.28,32.33. 35,31 ' A pproximately half
of the 24 studies followed the women after childbirth. However, the lengths of time varied greatly. Edwards et al. (2008)
followed women for 1 week postpartum [?; Lawrence et al. (2003) followed women for 10 days postpartum [*”: Vrieset al.
(2006) followed women for 6 weeks postpartum (®; Ferriera-Borges (2005) followed women for 2 months postpartum 2°';
Hennrikus et al. (2010) followed women for 3 months postpartum [28]; McLeod et al. (2003) followed women for 4
months postpartum [36]; Dornelas et al. (2006) and Hajek et al. (2001) followed women for 6 months postpartum = 2;
Albrecht et al. (2006), Bryce et al. (2009), and Lando et al. (2001) followed women for 12 months postpartum 8 %34,

3.3 Types of intervention

Common interventions used included; meetings, telephone calls, written material, nicotine replacement, vouchers, audio
and identification of a friend or a family member to assist in smoking cessation. The three most commonly used
interventions were written material, meetings and telephone calls. Three studies used only one treatment modality, ten
studies used two treatment modalities, and ten studies used three different modalities. Only one study used four treatment
modalities.

3.3.1 Meeting

Fourteen of the Twenty-four studies reviewed in this paper included mainly implementing aregimen of meetings as part of
their intervention in smoking cessation (see Table 2). The studies varied in their purpose of the meetings as well as
duration and number of meetings. The study by Ferreira-Borges (2005) used one brief meeting with pregnant smokers for
motivational interviewing, discussion of perceived barriers, and education about risks of smoking during pregnancy %%,
Motivational interviewing was acommon theme between the studies that used meetings. Malchodi et al. (2003) conducted
their intervention during 2 clinic visits and delivered smoking cessation counseling over 15 minutes from health care
providers!®. Role-playing was also used during the peer counseling meetingsin this study. The study by Peden (2008) and
colleagues aimed at reducing negative feelings and depressive symptoms by using self-affirmations and deep breathing
during four 90-minute group meetings ™. Hajek et al. (2001), McLeod et al. (2003), McGowan et al. (2010), Mooreet al.
(2002), and Oien et al. (2008) all used only one brief interventional meeting in combination with other interventional
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modalities 22+ %% Edwards et al. (2008) used 2 motivational interviews and Bryce et al. (2009) and Lawrence et al.
(2003) both used three motivational interviews; all were varying in length ("% Hennrikus et al. (2010), Katarary et al.
(2009), and Vries et al. (2006) all used brief meetings at periodic times throughout the pregnancy & 62,

3.3.2 Written material

Thirteen of the Twenty-four studies reviewed included the distribution of written material to pregnant women as part of the
intervention. Bullock et al. (2009) distributed literature to women that highlighted the importance of smoking cessation.
The women received atotal of 8 booklets in this study . Campbell et al. (2009) mailed out information about smoking
cessation to women in their study Y. In the study by Cope, Nayyar, and Holder (2003), women were given handouts on
smoking cessation at each clinic visit and were also given an invitation to come back to the clinic for more information on
smoking cessation *3. Edwards et al. (2009) distributed smoking quit guides with a commitment to quitting that the
women signed, and telephone numbers for smoking cessation hotlines . In Ferreira-Borges (2005) study, women were
given apacket of information on risks of smoking during pregnancy, and benefits of quitting ?®!. Booklets were distributed
in the study by Hajek (2001) and colleagues, which discussed the risks of smoking and benefits of cessation, in addition to
ways to stop smoking and remain abstinent. Quizzeswere available at the end of each packet for the women to assesstheir
knowledge . Women were given materials to create a pregnancy scrapbook in the study by Hennrikus et al. (2010) 1%,
Handouts with smoking cessation information were given to women and their partnersin the study by Jaakkola, Zahlsen,
and Jaakkola (2001) 2. In Kataray et al. (2009) study, women were given brochures at the second home visit and were
asked to keep a smoking diary during the third visit [*®, In the self-help study conducted by Moore et al. (2002), five
different booklets were given to women (four through the mail) that focused on the pregnancy and the importance of
smoking cessation. Literature was also available to friends and family ). In the study by Lawrence et al. (2003), six
self-help manuals were given to women, one for each stage of change in the transtheoretical model and one for a friend.
The self-help manuals consisted of an informational section followed by quizzes and exercises to promote the progression
through the stages of change ™). Patten et al. (2010) addressed common misconceptions and the cessation guide used was
culturally appropriate for their Yupik population *?. A self-help booklet called ‘ Stop Now for Y our Baby’ was given to
women in the study by Lando et al. (2001) . Booklets with smoking cessation information were given to the pregnant
women and to their support person in the study by Vrieset al. (2006) 1.

3.3.3 Support person

Six of the Twenty-four studies included a support person as part of the intervention. Women participating in the studies
identified support persons as being a spouse, a significant other, another pregnant smoker, a friend or a family member.
These interventions were diverse and included strategies such as creating a pregnancy scrap book, peer support meetings,
and motivational interviewing [ 1#28.30:33.37] Thece studieswere based on the belief that smoking behaviors areinfluenced
by the social system of the pregnant woman, and those closest to the pregnant smoker can positively influence the woman
to quit smoking. Albrecht (2006) and colleagues determined that although a buddy system is effective in achieving
short-term smoking cessation, long-term benefits may not exist [*. Hennrikus et al. (2010) reported that female friends
and family members who are not the pregnant woman’ s significant other may be quite influential, possibly more so than
the woman'’ s partner during smoking cessation efforts. They also discovered that friends might actually be more beneficial
to smoking cessation efforts than family members!?.

3.3.4 Telephone contact

Eight studies used a form of telephone contact with the participants. Dornelas et al. (2006) employed telephone contact
bimonthly during pregnancy with the women to establish a link between psychological distress and the inability to quit
smoking during pregnancy and then followed up monthly for 6 months postpartum by telephone . McGowan et al. (2008)
spoke with participants via telephone three times during the intervention and sent motivational text messages to
participants®. Lando et al. (2001), Malchodi et al. (2003), and Patten et al. (2010) all used brief telephone interviewsin
combination with other modalities throughout the pregnancies 234, Bryce et al. (2007) made only the initial contact
with their participants via telephone. Bullock et al. (2009) made weekly interventional telephone contact with the
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participants ™. Hennrikus et al. (2010) used monthly telephone interviews by midwives and other support persons as part
of their smoking cessation intervention. Telephone follow-up calls were found not to be a feasible method of smoking
cessation, because of the participants changing telephone numbers frequently, moved, or simply loosing contact, thus
making it difficult to reach the participants after the counseling sessions %, Alternative methods of communications
would be advised to pursue.

3.3.5 Other interventions

Ten studies used other treatment modalities, in addition to the four main modalities (meetings, written material, support
persons, and telephone contact). Albrecht et al. (2006) used nicotine replacement therapy [*®. Audio/video tapes were
distributed by Campbell et al. (2006), Patten et al. (2010), Peden et al. (2008), and Vries et al. (2006) ¢ 1% 23! Computer
programs were issued by Campbell et al. (2006), Lawrence et al. (2003) and Ondersmaet al. (2011) 2931 Hgjek et al.
(2001) added referrals for complimentary care to their smoking intervention plan 2. Home visits were a part of Jaakkola
et al. (2001), Kataray et al. (2009), and Malchodi et al. (2003) studies ™ 633,

4 Discussion

Approximately half of the studies did not specify a time during pregnancy when the intervention started. Intervention
mentioned above occurred during pregnancy. According to McLeod (2004) and colleagues the period of time in early
pregnancy is peak opportunity for education, specifically about smoking cessation . It would be highly beneficial if the
interventions last throughout the women'’ s pregnancy to ensure smoking cessation through the duration of the post partum
period. The mgjority of the studies followed the participants during postpartum, varying from 1 week to 12 months. Bryce
et al. (2006) found that at a 12-month follow up 16.5% participants remained smoke free **. The Community Action of
Tobacco for Children’s Health (CATCH) study which consisted of regular contact, persona ongoing support and
motivation were viewed as the main contributing factors in enhancing confidence to tackle smoking ?®. Continuation of
this support and encouragement beyond a successful quit attempt were important in maintaining the non-smoking statusin
this study.

Only three studies used one treatment in their intervention modality. Heil et al. (2008) used only vouchers!?”. McLeod et
al. (2003) used only meetings, and Moore et al. (2002) used only written materials ?* **. The majority of the studies
included multiple modalities in their smoking cessation interventions, 11 of the 24 studies employed three or more. Each
intervention was significantly different in terms of intensity of the intervention, gestational age, and person implementing
the intervention, so comparing the interventions side by side is difficult. It isunclear at this point whether the presence of
multiple treatment modalities leads to greater rates of smoking cessation during pregnancy.

Thefindings from thisintegrative review emphasi ze the difficulties associated with devel oping health services for women
who smoke during pregnancy. However, most of the studies resulted in smoking cessation or reduction. Fifteen out of the
24 reviewed studies showed either a decrease in cigarette use or smoking cessation completely. Eight articles showed no
change, and no study showed an increase in amount of cigarettes smoked. One study in particular showed greater smoking
cessation ratesin the control group than the experimental group 1%, Table 1 discusses the outcomes of each study in detail.
Overadl, the interventions were successful at achieving smoking cessation or a reduction in smoking.

There was inconsistent evidence regarding results obtained from each intervention implemented. For example, Ferreira-
Borges (2005) and Hajek et al. (2001) both implemented an intervention that consisted of meetings and/or counseling and
written material (2?1, However Ferreira-Borges (2005) achieved asignificant reduction in cigarette smoking while Hajek
et al. (2001) did not see any influence from the interventions?®. Hejak et al. (2001) reported that the lack of recruitment
and implementation of smoking cessation during the study corresponded with the lack of midwifery knowledge and
involvement within the study . However, Ferreira-Borges (2005) obtained a higher success rate of smoking cessation
due to the person to person contact, session length, total amount of contact time, various types of clinicians and
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counseling 2. Continuous ongoing support and motivation were the main contributing intervention factors. CATCH
intervention by Ferreira-Borges also used a 12-month follow up by the external evauation team. Using a standard
intervention for all types of pregnant women may not be effective as the complexities of pregnancy itself contribute to the
variability between women and magnify the need for individual interventions. For example, the study by Albrecht and
Colleagues (2006) focused on only adolescent pregnant women. The study offered an initial attempt to intervene with
pregnant adolescent smokersin arandomized controlled trial. This study demonstrated that a developmentally appropriate
cognitive-behavioral smoking cessation program with peer support was effective in short-term cessation of smoking
among pregnant adolescents. Findings confirmed the importance of peer support in the modification of pregnant
adolescent smoking behavior 9,

Community outreach workers, public health nurses, general practitioners, and midwives were used to conduct the
intervention in different studies. Some studies reported providing training to the practitionerswhile others did not mandate
it. The variability in the preparation of the person conducting this intervention may have contributed to the variability in
the results. For example, Vries et al. (2006) reported favorable outcomes when interventions are implemented by
specifically trained health professionals'®.

Continued efforts to reduce and eliminate smoking during pregnancy are an essential component of a plan to drastically
improve maternal and infant health. After evaluating studiesincluded in thisreview, it is clear that more data needs to be
gathered about age appropriate smoking cessation programs, training of professionals conducting the interventions,
duration of appropriate smoking cessation programs and introducing smoking cessation before pregnancy occurs. Thereis
also a need for collecting qualitative data from participating pregnant women to be able increase the efficacy of
interventionstrialed and allow interventions to be tailored to women’ s specific needs. Theinconsistent data gathered from
reviewed studies should inform health care providers that the population of women who smoke during pregnancy cannot
be lumped into a single category but must be thoroughly explored so their diverse backgrounds, beliefs, and needs are
properly accounted for.

Thisintegrative literature review confirmed that pregnant smokers are willing to take action and assume responsibility for
the health and well-being of themselves and their unborn babies and will utilize resources when available to achieve
smoking cessation. Smoking cessation interventions need to be user friendly, flexible, accessible, culturally sensitive, age
appropriate and effective. Increasing the knowledge of pregnant smokersisan integral part of asuccessful intervention. Of
the reviewed studies, most achieved some decrease in smoking. A decrease in smoking is beneficial to mother and baby
and aworthwhile goal of smoking cessation interventions.

4.1 Study limitations

A potential limitation of thisreview isthat the literature search was limited to articles and journalsretrieved only from the
CINAHL and MEDLINE search engines and through the ancestory approach. This method may increase the likelihood of
inadequate sampling. Other articles undoubtedly exist, but were eliminated from thisreview if they were not found on the
search engine at the time of review, possible creating abiasin the study. Utilizing multiple methods for obtaining research
articlesis essential for increasing validity of the integrative review 3.

While most of the smoking cessation interventions, in the reviewed studies, proved to be beneficia either at smoking
cessation or smoking reduction, most of them had limitations. The most common limitation was variability in the sample
sizeranging from 16 to 12,133. Another limitation was in regard to the persons conducting the intervention and their level
of training. Some studies used nurse midwives, others used community outreach workers, and others used various
volunteers.

4.2 Recommendations

Biochemically confirmed smoking status should be one of the smoking cessation programs outcome measures, and the
program should begin at the beginning of pregnancy. This belief is supported by the involvement of a pregnant woman's
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family members, friends, or partner may to positively influencing smoking abstinence. It is clear that due to significant
variability among pregnant women, each intervention will need to have aspects specifically geared toward the targeted
population. An intervention with a strong theoretical basis with reproducible components can and should be at the
foundation of smoking cessation programs for pregnant women.

5 Conclusion

The objective of thisintegrative review was review the varying interventions used to promote the cessation of smoking in
pregnant women, and to present the current state of knowledge pertaining to the use and efficacy of the various intervene-
tions employed. There was inconsistent data obtained from the studies included in this review in terms of the results
yielded from each treatment modality. The samples, interventions, and measurement points contributed to the incon-
sistency in their results. However, the majority of the studies included in this review supported their interventions with
either hiochemically confirmed smoking cessation or smoking reduction.

Because of limitations and inconsistency in findings, additional research is needed to determine the exact effect of each
intervention and its effect on the smoking status of pregnant women. Experimental and qualitative studies are needed to
further investigate the differences between interventions such as written materials, identification of a support person,
telephone contact, and counseling meetings when implemented individually in various populations. Additionally, further
research is needed to evaluate individual treatment modalities using a side-by-side comparison.
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