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ABBREVIATIONS

BMI body mass index

CI confidence interval

ETS environmental tobacco smoke

LBW low birth weight

OR odds ratio

SD standard deviation

SGA small for gestational age
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ABSTRACT

Although small children rarely smoke, tobacco smoke in their environment constitutes an

extensive health hazard. The World Health Organization has estimated that, globally, almost

half of all children are exposed to environmental tobacco smoke.

The general objective of this dissertation was to address public health issues related to prenatal

and postnatal exposure to tobacco smoke products. The specific objectives were 1) to study the

occurrence, trends, and determinants of smoking during pregnancy in Finland (Study I); 2) to

study the occurrence and determinants of exposure to environmental tobacco smoke (ETS) during

childhood in Finland (Study II); 3) to study the effects of exposure to ETS during pregnancy on

fetal growth and length of pregnancy (Study III); and 4) to evaluate the effects of a population-

based smoking cessation program on smoking cessation and fetal exposure to tobacco smoke

products (Study IV).

These studies were all population-based representing geographically defined source

populations. There were three population levels, nationwide, regional, and local.

The nationwide study population consisted of 694,926 pregnant women in 1987-97 recorded in

The Finnish Medical Birth Registry (Study I). On the local level, the source population

consisted of all children in the city of Espoo born between 1.12.1984 - 31.12.1989 (Study II).

The study population included a total of 2,568 children whose parents filled in the

questionnaire (response rate 80.3%). The study focused on the 1,003 (39.1%) children whose

one or both parents or guardians were current regular smokers. On the regional level, Studies

III and IV were based on The Finnish Prenatal Environment and Health Study and included all

the 2,751 children born 1.5.1996 – 30.4.1997 in two geographically defined hospital districts in

South East Finland. Study III focused on 389 singleton newborns. In Study IV, the intervention

group consisted of all women who were smokers at the time of their first visit to maternity

health clinics and who gave birth in The Kymi Hospital District (306/1917). A reference group

was chosen using identical inclusion criteria from The Porvoo Hospital District (152/834).

Study I showed that smoking in pregnancy did not change in Finland between 1987 (15%) and

1997 (15%). Smoking was inversely related to age. It was more common in single than in

married, and in occupations with low education requirements. The prevalence of smoking was
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highest in northern and eastern Finland and lowest in western Finland. The determinants of

smoking remained similar, but the regional differences increased over the study period.

Study II provided evidence that low education and single parenthood increases the risk of ETS

exposure at home in children of smoking parents. The risk of exposure was found to be smaller

for atopic children, and asthmatic children were not exposed at all.

In Study III, the risk of preterm birth (<37 weeks) was increased in the presence of ETS

exposure measured as hair nicotine concentration in non-smoking mothers after delivery. There

was also an inverse linear relation between the mother’s hair nicotine concentration and the

child’s mean birthweight.

Study IV comprised a controlled evaluation of a smoking cessation intervention based on the

training of maternity care nurses and providing them with health education material. The

reference group received ordinary maternity care health education. The difference in quitting

smoking during pregnancy between the intervention group and the reference group was 4.5%

(95% CI −2.6 − 11.6%), indicating a small effect of intervention. The intervention group

indicated that they received more information on the adverse effects of smoking, studied the

material more actively, and felt that it influenced their smoking behavior more than the

reference group did. There was no fference in the experience of receiving support for attempts

to quit smoking between the two groups.

In spite of increasing knowledge of its adverse effects, smoking during pregnancy has not

declined in Finland over the past decade. The present results indicate that the resources of health

education in the prevention of passive smoking should be focused on single parents and parents

with a low educational background. Future smoking cessation programs need to offer more

support to those attempting to quit. They should also emphasize the harmful effects on

women’s own health as an additional reason for quitting. A task for the future is to find

methods that are both effective and feasible to be used as a matter of routine maternity clinics.

The effectiveness of these methods could be assessed in randomized controlled trials.

However, the effectiveness and feasibility should also be evaluated in settings in which the

influence of the evaluation itself is minimal.
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1. INTRODUCTION

Although small children rarely smoke, tobacco smoke in their environment constitutes a

significant health hazard. The World Health Organization has estimated that globally almost

half of all children are exposed to environmental tobacco smoke (ETS) (WHO 1999). There is

accumulating evidence of the diverse health effects of exposure to ETS in children. Exposure

during pregnancy is associated with low birth weight (LBW), small for gestational age (SGA),

perinatal death, and reduced lung function (Kramer 1987, Haddow et al. 1988). There is strong

consistent evidence that exposure to ETS in childhood increases the risk of early respiratory

infections, causes chronic respiratory symptoms, and increases exacerbation of asthma (Cook

and Strachan 1999, Nafstad et al. 2000, Jaakkola and Jaakkola 2002). There is also strong

evidence of an increased risk of asthma related to ETS exposure (U.S. EPA 1992, DiFranza et

al. 1996, Larsson et al. 2001).

This literature review first elaborates on our knowledge about prenatal exposure to tobacco

smoke products, defined as active and passive smoking in pregnant women. Second, the trends

and determinants of exposure to ETS in children are reviewed. Further, fetal effects of

exposure to ETS in pregnancy are discussed. Finally, evaluations of smoking cessation

interventions in pregnant women are reviewed.

1.1 Environmental Tobacco Smoke

ETS is a complex mixture containing over 4,000 compounds, including more than 40 known or

suspected human carcinogens as well as other toxic agents (U.S. EPA 1992). ETS or passive

smoking is divided into main stream and side stream smoke. Main stream smoke is defined as

tobacco smoke generated during puff-drawing in the burning cone of a tobacco product, which

then travels through the unburnt tobacco and is inhaled directly by the smoker (Spitzer et al.

1990). Side stream smoke is defined as a combination of smoke emitted into the air during the

burning of a tobacco product between puffs, smoke escaping into the surrounding air during

puffs, and smoke components that diffuse through cigarette paper (Spitzer et al. 1990).

Exposure from breathing airborne tobacco smoke products is what is commonly called ETS

exposure.
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The fetus cannot be an active smoker, but it can be considered a passive smoker as a result of a

pregnant woman’s active and/or passive smoking. There are several suggested mechanisms for

assessing the effects of tobacco smoke on fetal growth (Eskenazi et al. 1995). While most

studies have been carried out on active smokers, because the side stream smoke contains the

same compounds as main stream smoke, it is likely that the mechanisms are similar in both

active and passive smoking. Smoking in pregnancy is associated with numerous

complications for both the mother and the baby. The effects start in utero, resulting in

increased perinatal mortality and morbidity. It is a major cause of sudden infant death

syndrome (Haglund and Cnattingius 1990), and there are other well-documented health effects,

including reduced birth weight and decreased lung function (WHO 1999).

Strong public programs to protect children from exposure to ETS are essential. These programs

should aim to ensure the right of every child to grow up in an environment free of tobacco

smoke.

1.2  Smoking during pregnancy and prenatal exposure to tobacco smoke products

Smoking during pregnancy constitutes exposure to ETS for the fetus. The adverse effects on

fetal growth were first recognized by Simpson and Loma (1957), and quantified in a meta-

analysis by Kramer (1987). Prenatal exposure to tobacco smoke through maternal smoking has

also been linked to an increased risk of perinatal death (Cal EPA 1997). From the public health

point of view, smoking during pregnancy is among the most important preventable factors.

A series of studies conducted in Europe (Cnattingius et al. 1997, Eriksson et al. 1996 and 1998,

Owen et al. 1998, Chatenoud et al. 1999) and North America (Dodds 1995, Stewart et al. 1995,

Kirkland et al. 2000, Ebrahim et al. 2000), summarized in table 5.1, reported the prevalence of

smoking in pregnancy in the 1980s and 1990s. The prevalence of smoking varied from 34% in

Norway in 1987 to 12% in Italy in 1999. Some studies have also provided information on the

quantity of smoking (Eriksson et al. 1996, Eriksson et al. 1998, Ebrahim et al. 2000). The mean

number of cigarettes smoked per pregnant smoker per day decreased in Norway from 8.6 in

1987 to 7.0 in 1994 (Eriksson et al. 1996). At 18 weeks of pregnancy, the mean number was

7.3 (Eriksson et al. 1998). In the United States, the median number of cigarettes smoked per

day by pregnant smokers remained at 10 from 1987 to 1996 (Ebrahim et al. 2000).
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A total of six studies reported prevalences over time in a given population (Stewart et al. 1995,

Dodds 1995, Eriksson et al.1996, Cnattingius et al. 1997, Owen et al. 1998, Ebrahim et al.

2000). In 1966, 12% of women in Northern Finland continued smoking throughout their

pregnancy, and in 1985-86 the prevalence of smokers was 18%  (Isohanni et al. 1995). In

1981-1982, approximately 25% of Finnish pregnant women smoked at some point in

pregnancy and 15% continued smoking throughout (Tikkanen 1984). In England, the

prevalence of smoking during pregnancy was 26% in 1992, and it did not change substantially

between 1992 and 1997 (Owen et al. 1998). These results suggest that current practices to

prevent smoking during pregnancy are not working, or that there is a lack of sufficient

investment in and prioritization of effective implementation. Similar results were seen in Nova

Scotia, where the smoking rate changed little between 1988 and 1992 (Dodds 1995). A study

based on the Swedish Birth Registry reported that the prevalence of daily smoking among

pregnant women decreased from 29% in 1983 to 22% in 1992 (Cnattingius et al. 1997). The

attributable fraction of SGA newborns due to smoking decreased from 26% to 21% during the

same time period. A similar reduction was reported in Canada from 29% in 1983 to 19% in

1992 (Stewart et al. 1995), and in the United States from 16% in 1987 to 12% in 1996

(Ebrahim et al. 2000). These differences were mainly due to a reduction in the proportion of

women who smoked before pregnancy.

Women’s smoking is an important determinant of both prenatal and postnatal exposure to

tobacco smoke products in children. In Finland, there was a steady decline in the prevalence of

smoking in men, from 37% in 1978 to 33% in 1990, but unfortunately the prevalence in

women increased from 17% to 20% during the same time period (Rahkonen et al. 1992). The

National Public Health Institute has been monitoring health behavior in Finland since 1978 by

using annual postal surveys. In 2000, men’s daily smoking prevalence was 27%, and women’s

was on the same level (20%) as in 1990 (Helakorpi et al. 2000). In 1996-97, 19% of women

were daily smokers (Helakorpi et al. 2001). Smoking in young women has an especially strong

impact on both prenatal and postnatal exposure. The Finnish Adolescent Health and Lifestyle

Survey has followed teenagers’ smoking habits since 1977 (Rimpelä et al. 1999). The

prevalence of daily smoking in 14- to 18-year-old boys was slightly lower in 1999 (26%) than

in 1981 (28%), but the prevalence in girls increased from 21% to 25%. This increase also leads

to an increase in smoking in pregnancy, unless the smoking cessation rate does not increase

correspondingly in pregnant women and women who plan to become pregnant.
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This review indicates that smoking in pregnancy is alarmingly common in Europe and North

America in spite of accumulating evidence of serious adverse effects on the fetus.

1.3 Occurrence and determinants of passive smoking in children

It is essential to know the occurrence and determinants of exposure to ETS during pregnancy

and early childhood to be able to develop ways to prevent it. Several studies conducted in

different parts of the world documented the occurrence of children’s exposure to ETS in the

1990s (Table 5.2), and some studies also assessed the determinants of exposure.

In most of the studies, children’s exposure to ETS was based on questionnaire information

(Eriksen and Bruusgaard 1995, Brenner and Mielck 1993, Lund et al.1998a), and in two

studies (Cook et al. 1994, Pirkle et al. 1996) both questionnaires and measurements of cotinine

were used. One of the studies used cotinine concentrations as a measure of exposure to ETS,

and changes in concentrations over time were analyzed to describe time trends (Jarvis 2000).

A cross-sectional study was conducted in Norway among families attending health care centers

for healthy-child visits (Eriksen and Bruusgaard 1995). The parents were asked to fill in a

questionnaire on smoking habits beforehand. All the information in this study was based on

parental reports, and the parents may have tended to underreport their smoking. In 48% of the

families, at least one adult smoked, and 53% of these smoking families reported that they

smoked indoors. Smoking was found to be more frequent among single parents, the less

educated and older parents.

A recent cross-sectional study assessed children’s exposure to ETS in all the Nordic countries

using anonymous questionnaires distributed to a random sample of parents with a 3-year old

child (Lund et al. 1998b). While the prevalence of household smoking was similar (25%) in all

countries, there was a great difference between them with regard to the children’s ETS

exposure. Finnish parents were more likely than all other Nordic parents to protect their

children from ETS. The situation was worst in Denmark and Iceland, where almost half of all

households, and nine out of ten households with daily smokers, exposed their children.

Approximately 80% of current and former smokers in all countries stated that they had made

efforts to change their smoking habits because of their children (Lund et al. 1998a). The data

showed that single parents and parents with lower socio-economic status exposed their children
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more. The study did not assess cotinine levels to validate the reported exposure to ETS, so

there may have been some under-reporting, although the anonymity probably decreased this.

The response rates were lower in Norway and Denmark than in Finland, Sweden or Iceland.

Regulations in Norway allowed only one reminder to be sent, and in Denmark they did not

permit any reminders. Two reminders were sent in all the other countries.

In West Germany, the occurrence of smoking in households was assessed in a national health

survey conducted in 1987 (Brenner and Mielck 1993). The prevalence of at least one smoking

household member was 50% among 2- to 5-year-old children, while the majority of children

aged < 2 years (59%) and 6 to 13 years (68%) were living in a household with at least one

smoker. For all age groups, the prevalence of smoking was higher among less-educated

parents.

The prevalence of exposure to ETS in children was assessed in England and Wales using a

sample of 10 primary schools in 10 towns (Cook et al. 1994). The study population consisted

of 4,043 children aged 5 to 7 years. The parents were asked about their current smoking habits,

and saliva cotinine was collected from the children. A total of 53% of the children were

exposed to cigarette smoke at home or by an outside carer. The effect of maternal smoking on

cotinine concentrations was greater than that of paternal smoking, probably because the

mothers took greater responsibility for childcare.

In England, regular national surveys of smoking are conducted among secondary-school

children aged 11 to 15 years (Jarvis et al. 2000). Since 1988, samples of saliva cotinine

concentration have been taken randomly in half of the schools surveyed. Cotinine

concentrations in all non-smoking children almost halved between 1988 and 1998. These

results show a substantial decline in children’s exposure to passive smoking in England. Such

changes could be due to several factors, the most important of which is a decrease in parental

smoking (Table 5.2). However, the continuing reductions in cotinine concentrations in children

living in non-smoking households suggest that changes in society have led to less smoky

environments. The results of this study indicate trends in passive smoking in society generally,

and are not exactly comparable to studies that focused on children’s exposure to ETS at home.

It is possible that exposure to passive smoking in homes did not change as much as in public

places where tobacco bans were imposed.
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Population exposure to ETS was assessed in the United States in nationally representative

cross-sectional surveys in 1988 – 1991 (Pirkle et al. 1996). These surveys consisted of a

parent-administered questionnaire for persons aged 2 months and older, and measurements of

serum cotinine from persons aged 4 to 11 years. One member of the household was asked

whether any of the household members smoked cigarettes in the home. For children from 4 to

11 years of age (n=3,011), the prevalence of reported ETS exposure at home was 43%.

Mannino and coworkers (2001) analyzed data among children aged 4 through 16 years from a

nationally representative sample of US children (n=5,653), both with and without reported

tobacco exposure in their homes, to determine what factors predict cotinine levels in children.

Most children in this sample had detectable levels of cotinine in their blood, reflecting

exposure to tobacco smoke. Among those with reported exposure, non-Mexican-American

race/ethnicity, young age, a low number of rooms in the home, low parental education, and an

increasing number of cigarettes smoked in the home were predictors of increased serum

cotinine levels. The age of the children was an important predictor in both those exposed to

smoke and those not exposed, although the effects were in different directions. In the smoke-

exposed children, the highest levels were among the youngest, while in the unexposed

children, the older ones had higher mean levels of cotinine (Mannino et al. 2001).

In Australia, trends in ETS restrictions in homes were reported between 1989 and 1997

(Borland et al. 1999). The results indicate a strong move towards smoke-free homes and

towards protecting children from tobacco smoke. Not smoking in the presence of children rose

from 14% in 1989 to 33% in 1996, and smoking outside the home from 20% in 1995 to 28% in

1997. A population-based survey in Ontario, Canada (Ashley et al. 1998) showed that the

percentage of parents who agreed that small children should not be exposed parental tobacco

smoke at home increased from 51% to 70% between 1992 and 1996. In spite of that, only 20%

of homes with children and any daily smokers were smoke-free.

Studies conducted in the 1990s indicated a large variation in the prevalence of children’s

exposure to ETS, ranging from 7% in Finland to 47% in Denmark (Lund el al. 1998a).

Although parental smoking per se is clearly the most important determinant of children’s

exposure, avoidance of smoking in the presence of children seems to be an important

behavioral factor. Only a few studies assessed the determinants of passive smoking, showing

that children’s exposure to ETS was related to lower levels of education, lower socio-economic
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status, younger age, and single parenthood (Jarvis et al. 1992, Cook et al. 1994, Lund et al.

1998b).

A substantial reduction in children’s exposure could thus be achieved by both reducing

parental smoking and increasing avoidance of smoking in the presence of children. Both

strategies are needed and should be encouraged for the protection of children’s health.

According to the existing literature, efforts should be focused on people who are young, have

less education, are single, and have lower socio-economic status.

1.4 Fetal effects of ETS exposure

Inhaled carbon monoxide and nicotine increase fetal carboxyhemoglobin and reduce placental

blood flow, resulting in low fetal tissue oxygenation. Structural changes in the placentas of

smoking mothers have been observed as additional evidence of a plausible biologic mechanism

(Rebagliato et al. 1995). Smoking during pregnancy increases metabolites of tobacco in the

fetus that may have toxic effects (Meber et al. 1979). Maternal smoking has also been attributed

to fetal zinc deficiency (Kuhnert et al. 1987).  Zinc is considered an essential trace element for

many aspects of growth and development (Apgar 1985).

A recent meta-analysis by Windham and colleagues (1999) suggests that exposure to ETS

during pregnancy has a small effect on birth weight and risk of LBW, although individual

studies were often inconclusive. The effects on the length of gestation and risk of preterm

delivery have been studied less (Martin and Bracken 1986, Ahlborg and Bodin 1991, Mathai et

al. 1990, Fortier et al. 1994), and the evidence for any effect is weak.

As recent discussions suggest, the assessment of exposure during a relevant time period and the

control of confounding factors are the most critical issues of validity in studies on the effects of

ETS on adverse pregnancy outcomes (Jaakkola and Jaakkola 1997, Windham et al. 1999).

Table 5.3 summarizes selected studies on the relation between exposure to tobacco smoke in

pregnancy and fetal growth and prematurity. The first reports based exposure assessment only

on information on the spouse’s smoking (MacMahon et al. 1966, Comstock el al. 1967,

Underwood et al. 1967, Magnus et al. 1984, Rubin et al. 1986, MacArthur and Knox 1987,

Schwartz-Bickenbach et al. 1987, Cambell et al. 1988, Brooke et al. 1989, Chen et al. 1989,

Saito 1991, Mathai et al. 1990, Zhang and Ratcliffe 1993, Martinez et al. 1994). More recent
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studies have used information collected from multiple sources, such as other family members

and work exposure, or have measured quantity in terms of daily duration of exposure or

number of cigarettes smoked indoors (Martin et al. 1986, Lazzaroni et al. 1990, Ahlborg and

Bodin 1991, Ogawa et al. 1991, Fortier et al.1994, Sadler et al. 1999).

Few studies have used biomarkers of exposure, such as serum cotinine (Haddow et al. 1988,

Eskenazi et al. 1995, Peacock et al. 1998), and saliva cotinine (Rebagliato et al. 1995)

measured during pregnancy or after delivery. Both of these biomarkers share the common

feature of having a short half-life (Guerin et al. 1992), and therefore they measure exposure

only during a couple of days before sampling. Hair nicotine is a promising new biomarker; the

method is non-invasive and a sample of 0 - 2 cm from the proximal hair gives a good estimate

of exposure during the past two months (Zahlsen and Nilsen 1994, Nafstad et al. 1997). Taking

into account the time frame, a hair sample at birth would effectively describe exposure during

the last trimester, which is considered the most important period for fetal growth. In a recent

case-control study by Nafstad and colleagues (1998), the risk of SGA was related to the hair

nicotine concentration of newborns and their non-smoking mothers after delivery.

1.5 Smoking cessation programs

Two studies have shown that cessation of smoking during pregnancy can have many benefits

for both mothers and infants (Ahlsten et al. 1993, Li et al.1993). The evidence supports the

view that cognitive behavioral programs tailored to pregnancy can produce significant

improvements in the smoking cessation rates of pregnant women compared with usual care

procedures (Walsh and Redman 1993). A number of randomized controlled trials have

established the effectiveness of smoking cessation programs during pregnancy, with observed

quit rates of 14 - 27% (Windsor et al. 1985, Sexton and Hebel 1984), and associated changes in

mean birth weight from –12 g to 90 g (Lumley et al. 1998, Ershoff et al. 1989, Dolan-Mullen et

al. 1994).

There is evidence that well designed and time- and personnel-consuming smoking cessation

programs can reduce smoking in pregnancy. Dolan-Mullen and colleagues (1994) reported a

meta-analysis of 11 randomized, controlled intervention studies indicating an overall effect of

interventions during pregnancy on the proportion of quitters in smoking women. Several

individual studies following the meta-analysis have shown similar effects of interventions on
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smoking reduction (Valbø and Nylander 1994, Kendrick et al. 1995, Hartmann et al. 1996,

Walsh et al. 1997, Lowe et al. 1998, Gebauer et al. 1998, Wakefield and Jones 1998).

The effectiveness of smoking cessation programs integrated into routine prenatal care has been

addressed in only a few studies, summarized in Table 5.4 (Hjalmarson et al. 1991, Windsor et

al. 1993, Kendrick et al. 1995, Walsh et al. 1997, Wakefield and Jones 1998, Ershoff et al.

1999). Hjalmarson and colleagues (1991) carried out a population-based smoking cessation

program in 13 out of 14 public health maternity clinics in Gothenburg, Sweden. Over a one-

year period, all pregnant women attending a maternity clinic for their first visit were asked

about their smoking habits by a midwife, who advised smokers to stop smoking. The smoking

women were randomized into an intervention and a reference group. The intervention included

a self-help manual on stopping smoking, which was revised from the manual developed by

Windsor et al. (1985) and distributed by an obstetrician. The program in the manual included a

one-week preparatory phase with daily assignments based on the principles of behavioral

therapy, and a cessation period with new information daily for the first 5 days. This

information included coping with the most common abstinence problems, advice for special

situations, and relapse- prevention counseling. The acceptance of the program in the

intervention group was 85%. Overall, 10.4% of the intervention were not smoking up to 8

weeks after delivery compared with 5.2% of the reference group (difference 5.2%, 95%

confidence interval (CI) 1.1% - 9.3%).

Kendrick and colleagues (1995) evaluated statewide low-intensity programs in Colorado,

Maryland and Missouri in a group-randomized controlled trial. All three interventions provided

information on the effects of smoking on the fetus, the benefits of quitting, quitting techniques,

developing social support, preventing relapse, and limiting exposure to ETS, but the setting

and details of the approaches varied. The results of all three programs showed a reduction in

the reported smoking rate (overall reduction 3.5%; 95% CI 1.3% - 5.7%), but no difference in

the level of urine cotinine levels. More recent articles on the same data demonstrated a

nonlinear relation between two measures of tobacco exposure; self-reported cigarette smoking

and urine cotinine concentration, and birth weight (England et al. 2001a). Reducing cigarette

use was associated with an increase in the mean adjusted birth weight of only 32 g (p=0.33).

As third-trimester cigarette use increased, birth weight declined sharply, but leveled off at more

than eight cigarettes per day. The findings were similar when urine cotinine concentration was

used (England et al. 2001b).
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Walsh and colleagues (1997) evaluated the effects of a smoking cessation program with more

extensive intervention carried out at the antenatal clinic of an urban teaching hospital in

Australia. The intervention included advise from a doctor, a 14-minute video program, midwife

counseling, a self-help manual, a lottery, social support tips for an accompanying adult, and a

chart reminder in the medical record during the first visit, a reminder letter, and midwife

counseling during the second visit. In the intervention group, 13% of the women abstained

from smoking at midpoint, end of pregnancy and postpartum compared with 6% in the

reference group (difference 7.0%, p=0.035).

Windsor and colleagues (1993) conducted a randomized trial to assist smoking cessation in

women attending public maternity clinics in Alabama, 1986 - 91. The intervention consisted of

15-minute counseling by an educator, a self-help manual, clinical reinforcement, a mailed

letter, social-support methods including a letter from a supporting person (“buddy”), "a buddy"

contract, and "a buddy" tip sheet, and a quarterly newsletter. The intervention strategy was

effective; 14.3% quit smoking in the intervention group and 8.5% in the control group

(difference 5.8%, 95% CI 1.4–10.1). Ershoff and colleagues (1999) recently reported the

results of a randomized controlled trial in California in which neither a computerized telephone

cessation program nor systematic provision of motivational counseling improved cessation

rates compared with a tailored self-help booklet delivered with brief advice from prenatal

providers in a managed care organization.

Interventions integrated into routine prenatal care have had low biochemically verified quit rates.

A meta-analysis from the late 1980s of 39 smoking cessation randomized trials in general

practice settings suggests that intervention success increases with the number of intervention

modalities employed, the number of health professionals involved, and the number of follow-

up assessments conducted (Kottke et al. 1988). An integrated effort beginning during

pregnancy and continuing throughout the critical 6-month postpartum period could potentially

decrease relapse rates. Although effectiveness has been clearly documented for cognitive

behavioral programs (Walsh and Redman 1993), it is difficult to make recommendations about

what specific components should be included in an intervention because of the diversity of the

methods tested (Lumley et al. 2000). Group programs are very poorly attended and are not

recommended (Walsh and Redman 1993). Self-help materials appear to be useful, especially
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when used in the populations for whom they were developed (Walsh and Redman 1993, Lowe

et al. 1998).

1.6 Rationale

The first phase of the present research project was initiated as a response to findings of The

Finnish Children’s Environment and Health Project, from which it became apparent that

prenatal and postnatal exposure to ETS is a significant public health problem in Finland. The

second phase of the project was developed to provide information to promote the rational

prevention of this public health problem. The project was designed to provide information on

four types of phenomena, that were considered potentially helpful in developing preventive

measures: i) the extent of the problem, i.e. exposure distributions in the population of interest,

ii) determinants of exposure, iii) information on the health effects of exposure, and iv)

effectivity of currently used preventive measures.
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2. OBJECTIVES

The general objective was to study issues related to prenatal and postnatal exposure to tobacco

smoke products.

The specific objectives were:

1. To study the occurrence, trends, and determinants of smoking during pregnancy in Finland

(Study I).

2. To study the occurrence and determinants of exposure to environmental tobacco smoke

during early childhood in Finland (Study II).

3. To study the effects of exposure to environmental tobacco smoke during pregnancy on fetal

growth and length of pregnancy (Study III).

4. To evaluate the effects of a population-based smoking cessation program on smoking

cessation and fetal exposure to tobacco smoke products (Study IV).
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3. METHODS

3.1 Study design

This dissertation is based on information collected in two consecutive research projects: The

Children’s Environment and Health Project and The Finnish Prenatal Environment and Health

Project. A general feature is that these studies are population-based representing

geographically defined source populations. There are three population levels, nationwide,

regional, and local. The nationwide study (Study I) assessed smoking habits in pregnancy in

1987 - 97, representing fetal exposure to tobacco smoke products. On the regional level, the

source population comprised all the pregnant women and their children born between May 1,

1996 to April 30, 1997 in Kymi and Uusimaa provinces. First, a cross-sectional study was

conducted in a stratified random sample of non-smoking pregnant women and their newborns

(Study III). Further, the regional-level approach comprised a controlled evaluation of the

effects of smoking cessation intervention focusing on all the pregnant women who were

smoking at the beginning of their pregnancy (Study IV). On the local level, a population-based

cross-sectional study was conducted in a random sample of day-care children living in the City

of Espoo in 1991 (Study II).
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* 1st visit to maternity health clinic

Figure 3.1. Design of the project and a map of Finland showing the study areas.
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3.2 Study populations

The nationwide study (Study I) was based on information from The Finnish Medical Birth

Registry, which has been collecting information on smoking habits during pregnancy since

January 1, 1987. A standard form to be used nationwide was introduced in 1987. The primary

study population for the present analyses includes a total of 694,926 women who gave birth

between 1987 and 1997 in Finland. The Registry information was validated with information

obtained from the Finnish Prenatal Environment and Health Study, which is described in Study

III. We also retrieved information on smoking during pregnancy by the mothers concerned

from the medical records filled in by nurses during regular visits to the maternity health care

centers. During the 1996 - 97 study period there was a total of 2,751 births, and 2,591 mothers

completed the questionnaire (response rate 94%). Information from medical records and the

Birth Registry was available for all 2,591 mothers who completed the questionnaire.

In Study II, the source population, 14,749 children, included all children in the city of Espoo

born between January 1, 1984 and December 31, 1989. Espoo is an urban-suburban

municipality with a population of 170,000 in 1990 and 213,000 in 2001, located across the

western border of Helsinki.  We distributed a parent-administered questionnaire in March 1991

to a random sample of children living in Espoo drawn from the roster of the Population

Register Centre of Finland. The study population included a total of 2,568 children whose

parents filled in the questionnaire (response rate 80.3%). The parents were asked about their

smoking habits and their child's exposure to ETS.  Study II focused on the 1,003 (39.1%)

children whose one or both parents or guardians were current regular smokers.

Studies III and IV were based on The Finnish Prenatal Environment and Health Study. This

study focused on a source population that included all the 2,751 children born from May 1,

1996 to April 30, 1997 in two geographically defined hospital districts in South East Finland

(Kymi and Porvoo Hospital Districts). All of the mothers were asked, after delivery to fill in a

self-administered questionnaire, ‘Environment and pregnancy’ (response rate 94.2%). The

respondents, 2,591 mothers, had 2,568 singletons and 23 twin pairs. A total of 1,621 women

(62.3%) were non-smokers. They were used as a framework for selecting 472 non-smoking

women for the present study: 189 women who reported exposure to environmental tobacco
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smoke either at home or outside the home, and 283 women who reported no exposure to ETS.

The latter group was selected randomly from the unexposed, with a 1 to 1 balance according to

the spouse's current smoking habits, so that in 141 women the spouse was a current smoker,

and in 142 women the spouse had never been a smoker, or had quit more than 12 months

previously. Study III focused on all the 389 singleton newborns of women, whose hair sample

was sufficient for the measurement of nicotine concentration. The characteristics of the study

population are presented in Table 1 of Study III.

Study IV was based on a total of 2,751 births, 1,917 in the intervention area and 834 in the

reference area. We requested the records of these women from the maternity health clinics in

the two areas. We received a total of 2,507 records (96.8%), 1,775 (97.5%) from the

intervention area and 732 (94.9%) from the reference area. The intervention group consisted of

all women who were smokers at the time of their first visit to the maternity health clinics and

who gave birth in the two birth clinics in The Kymi Hospital District from May 1, 1996 to

April 30, 1997 (306 of 1,917). Identical inclusion criteria were used in choosing the reference

group from The Porvoo Hospital District (152 of 834).

3.3 Relations of interest

Study I

In Study I, we assessed the prevalence of smoking in pregnancy over time, and compared the

prevalence by the following potential determinants: time period, geographic area, age group

and marital status of the mother, and maternal occupation.

Study II

In Study II, we assessed the role of the parents' education and socioeconomic status, single

parenthood (or guardianship), and knowledge of the child's health as determinants of the child’s

exposure to ETS. The child's reported history of allergic diseases and current asthma were

considered to indicate parental knowledge of the harmful effects of ETS and were chosen as

determinants of ETS exposure. Exposure to ETS was defined from the answers to the following

structured questions: Smoking regularly at home: 1) "Have you or anyone else smoked

regularly indoors at home during the past 12 months?" (No; Yes, number of cigarettes a day;



Niina Jaakkola                                                                                                                                                            Methods26

Yes, number of cigars a day; Yes, number of pipes a day). There was also another question to

verify the exposure: 2) "Has anyone ever smoked regularly indoors during the child's lifetime?"

(If Yes, number of cigarettes smoked a day per 1st to 7th year of the child's life by the mother,

father or someone else). The children were placed in an exposed or reference category

according to their current exposure to ETS.

Study III

In Study III, we assessed the relations between prenatal exposure to ETS and the risk of

different pregnancy outcomes. Exposure assessment was based on the nicotine concentration in

the mother’s hair taken after delivery. The proximal 0-2 cm segment of maternal hair was

analyzed for nicotine chromatography/mass spectrometry  (Zahlsen and Nilsen 1994). The

detection limit was 0.05 µg nicotine/g hair when the sample was at least 15 mg. Nicotine

concentration in hair samples <15 mg was not reported due to uncertainty in the estimated

concentrations. We also used maternity clinic medical records, the questionnaire at the birth

clinic, and birth registry data as additional sources of information.

The primary health outcomes were fetal growth and preterm delivery based on information

retrieved from maternity health clinic records. We used three different measures of fetal

growth: birth weight in grams (g), LBW (<3,000 g), and SGA. A higher than traditional cut

point (2,500 g) for LBW, 3,000 g, was chosen to increase the number of cases from 7 to 46.

SGA was defined as birth weight in the lowest 10th percentile according to the week of

gestation, which was calculated from the source population of non-smoking women. Preterm

delivery was defined as a length of gestation of less than 37 weeks.

Study IV

In Study IV, we evaluated the effect of a health education program on quitting smoking during

pregnancy. In 1993, the Kymi Hospital District, responsible for a population of 188,000,

founded a Health Promotion Working Group with representatives from all of the primary

health care units and all four hospitals in the district. The program, initiated in September

1995, included: 1) a one-day training seminar for all the maternity clinic’s nurses; 2) health

education material for use in daily work and distributed in scheduled meetings of pregnant

women; 3) health education material for visits to the homes of families with newborns; 4)

health education material such as a set of overheads and printed material for scheduled
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maternity training offered to both pregnant women and their husbands; and 5) posters, mobiles

and printed material on smoking cessation for the maternity clinics during the time of the

study.

The primary outcome was quitting smoking during pregnancy after the first visit to the

maternity health clinic and before the delivery. This outcome was defined according to the

participant response to the questionnaire at the birth clinic. Hair nicotine concentration was

used to identify probable smokers among the women who reported that they had quit smoking,

and to assess the role of information bias in the study.

The secondary outcome was a change in smoking rate during pregnancy. The change was

calculated by subtracting the smoking rate at the beginning of pregnancy from smoking rate

after delivery. The other outcomes included the following self-assessed measures: 1) the

amount of information received from the maternity health clinics; 2) the amount of reading or

studying the material; 3) the influence of the information/support received from the maternity

health clinics; 4) the avoidance of ETS; and 5) the number of quitting attempts during

pregnancy.

3.4 Statistical methods

Study I

We calculated the annual prevalence of smoking during pregnancy and its 95% CI based on

binomial distribution. We compared the prevalence by the following potential determinants:

time period, geographic area, age group and marital status of the mother, and maternal

occupation. We evaluated the validity of the Birth Registry Data on smoking by comparing it

with the corresponding information from the questionnaire and from the medical records in the

study population of the Prenatal Environment and Health Study in Southeast Finland. The

goodness of agreement was quantified using the Kappa coefficient (Fleiss 1981).

Study II

In the crude analysis, prevalence ratios and odds ratios (OR) of the relations of exposure to ETS

and its determinants were estimated. The relations between ETS exposure and its determinants
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were then estimated in logistic regression models, including the determinants of interest

(education, socioeconomic status, single parenthood, atopy) and the potential confounders as

covariates (age, gender, type of building).

Study III

We estimated the prevalences (%) of the reproductive outcomes with 95% CIs based on

binomial distribution, and the mean birth weight with CIs based on normal distribution. First,

we compared the mean birth weight and the risks of LBW, SGA and preterm birth in the

different categories of exposure defined by the hair nicotine concentration and questionnaire

information. The relations between birth weight and the determinants of interest were

estimated in linear regression analysis, controlling for potential confounding factors. For the

three dichotomous outcomes, OR was the measure of effect. We used logistic regression

analysis to estimate the adjusted ORs. We adjusted for the potential determinants of the

outcomes, including sex, birth order, maternal age, body mass index (BMI) before pregnancy,

marital status, parental education, index of socioeconomic status, alcohol consumption during

pregnancy, and employment during pregnancy.

Study IV

We assessed the effects of the intervention by comparing the difference in the outcomes

between the intervention and reference groups. Chi-square statistics and unpaired t-test were

used to evaluate the statistical significance. The Cochran-Mantel-Haenszel method, based on

standardized midrank scores (Modified Ridit Scores), was applied to the ordinal scale

categorical variables (Stokes et al. 1995).
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Table 3.1. Summary of the statistical methods used in Studies I-IV.

Study Study
Population

Determinants Outcomes Analytical approach:
covariates

Study I Nationwide:
694,926
pregnancies
Regional:
2,751 deliveries

Time period,
geographic area,
age, marital status,
occupation

Prevalence of
smoking

Prevalence ratios
Kappa statistics

Study II Local:
1,003 children

Education,
socioeconomic
status, single
parenthood, atopy

Exposure to ETS Logistic regression:
age, gender, type of
building

Study III Regional:
389 newborns of
non-smoking
women

Prenatal exposure
to ETS

Fetal growth,
preterm delivery

Linear regression
Logistic regression: sex,
birth order, maternal age,
BMI before pregnancy,
marital status, parental
education, alcohol
consumption and
employment during
pregnancy

Study IV Regional:
458 women,
smoking at 1st visit
to maternity health
clinic

Intervention Quitting
smoking,
change in
smoking rate

Chi-square statistics,
unpaired t-test, and
Cochran-Mantel-
Haenszel method
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4. RESULTS

4.1 Trends and determinants of smoking during pregnancy in Finland

The overall prevalence of smoking in pregnancy was approximately 15% both in 1987 and in

1997 (Figure 4.1.A). There was an increase in this prevalence in the beginning of the 1990s,

and then a decrease around 1994 back to the level of 1987. The prevalence varied considerably

according to geographic area, maternal age, and marital status and the mother’s occupation

(Figure 4.1). It was the lowest in Western Finland from 1987 through 1997, ranging between

10 and 13%, and increased in Eastern Finland (Kymi) during the same period from 16% to

19%. Thus the prevalence of smoking in pregnancy in 1997 was almost as high in Eastern

Finland as in Northern Finland.

Young women smoked most often during pregnancy (Figure 4.1.C). The prevalence of

smoking in 1997 was 37% in the age groups of 19 years or younger, and 23% in the group of

20 to 24 years. The trend in smoking over time was similar in all age groups.

Marital status was a strong determinant of smoking during pregnancy (Figure 4.1.B). The

single mothers smoked three times more often than the married women. Those who were not

married but were living with the father also smoked more often than the married women. The

differences between the groups remained similar over the entire study period.
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The prevalence of smoking during pregnancy was highest among workers (29% in 1991 and

25% in 1997), and among the mothers whose occupation was unknown (25% and 21%,

respectively). It was high and constant over time among the housewives, being 21% in both

1991 and 1997. The women with a higher occupational status smoked less often during

pregnancy (6% in 1991 and 4% in 1997), and the trend of the prevalence showed a clear

decrease (Figure 4.1.D).

Comparison of the information from the Finnish Medical Birth Registry on smoking during

pregnancy in Southeast Finland in 1996 - 1997 with that from the questionnaire on daily

smoking obtained in the Prenatal Environment and Health Study showed an excellent

agreement with Kappa statistics of 0.84 (95% CI 0.81 - 0.87) (Table 4.1). The agreement

between the Finnish Medical Birth Registry information on smoking during pregnancy and the

information abstracted from medical records in 1996 - 1997 was also excellent, the Kappa

statistics being 0.89 (95% CI 0.86 - 0.91) (Table 4.2).

Table 4.1. Agreement between the information from the Finnish Medical Birth Registry on
smoking during pregnancy and the questionnaire information in 1996 - 1997 in the Prenatal
Environment and Health Study in Southeast Finland.

Birth Registry InformationQuestionnaire
information No smoking

N  (%)
Smoking
N  (%)

Total
N  (%)

No smoking 1,868 (81.2)    40 (1.7) 1,908 (82.9)
Smoking daily      64 (2.8)  330 (14.3)    394 (17.1)

Total 1,932 (84.0)  370 (16.0) 2,302 (100.0)

Kappa:  0.84  (95% CI: 0.81 – 0.87)
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Table 4.2. Agreement between the Finnish Medical Birth Registry Information on smoking during
pregnancy and information from Medical Records in 1996 - 1997 in Southeast Finland.

Birth Registry Information
Medical records* No smoking

N  (%)
Smoking
N  (%)

Total
N  (%)

No smoking 1,914 (80.5)    28 (1.2) 1,942 (81.7)
Smoking daily      52 (2.2) 382 (16.1)    434 (18.3)

Total 1,966 (82.7) 410 (17.3) 2,376 (100.0)

Kappa:  0.89  (95% CI: 0.86 - 0.91)
* Information on smoking was missing for 192 mothers

4.2 Occurrence and determinants of ETS in children

We estimated the occurrence of smokers in Espoo families with preschool children. There was at

least one smoking parent in 39% (95% CI 37.2 - 40.9) of the households. However, the majority

of parents avoided smoking in the presence of their children. According to parental reports, the

prevalence of current exposure to ETS was 9.9% (95% CI 8.8 - 11.0). The risk of exposure was

statistically significantly higher when the parents had no professional education, compared to

university or college education (adjusted OR 2.42, 95% CI 1.43 - 4.11), but socioeconomic status

was not associated with exposure (adjusted OR 1.00, 95% CI 0.63 - 1.56) when adjusting for

education. The risk was higher with a single parent or guardian than in families with both parents

(adjusted OR 2.17, 95% CI 1.36 - 3.44). The risk was statistically significantly lower for atopic

children (adjusted OR 0.61, 95% CI 0.38 - 0.98), indicating that knowledge of the child's illness

affects the smoking behavior of the parents. The estimated adjusted odds ratios and their 95%

confidence intervals are presented in Table 4.3.
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Table 4.3. Determinants of children's exposure to ETS. The estimated adjusted odds ratios for
exposure and their 95% confidence intervals are from a logistic regression model, with all the
variables given in the table.
_____________________________________________________________________________
                              
Determinants Crude OR          Adjusted OR            95% CI
_____________________________________________________________________________
Education

College or university 1.00 1.00
Vocational school 1.24 1.23 0.81-1.85
Non-professional 2.55 2.42 1.43-4.11

Socioeconomic status*

Upper-level employees 1.00 1.00
Lower-level employees 1.08 0.87 0.58-1.30
Self-employed persons 1.04 0.90 0.43-1.89
Manual workers 1.36 1.00 0.63-1.56
Others 0.96 0.22 0.03-1.93

Single parent or guardian
No 1.00 1.00
Yes 2.13 2.17 1.36-3.44

Atopy1

No 1.00 1.00
Yes 0.62 0.61 0.38-0.98

Age
1-2 1.00 1.00
3-4 1.55 1.55 1.06-2.26
5-7 1.55 1.56 1.08-2.26

Gender
Girl 1.00 1.00
Boy 1.20 1.25 0.93-1.68

Type of building
House, semi-detached  1.00 1.00
House, row house
Block of flats 1.10 1.05 0.77-1.43

___________________________________________________________________________
1 Doctor-diagnosed asthma, atopic eczema, allergic rhinitis or allergic conjunctivitis
*The Central Statistical Office of Finland's classification of status in employment follows the United
Nations recommendations for 1990 population censuses.



Results                                                                                                                                                              Niina Jaakkola35

4.3 Fetal effects of ETS exposure in pregnancy

We assessed the effects of prenatal exposure to ETS on fetal growth and length of gestation in

Study III. The primary health outcomes were fetal growth and preterm delivery. Three different

measures of fetal growth were used: birth weight in grams (g), LBW (<3,000 g), and SGA. A

higher than traditional cut point for low birth weight was chosen to increase the number of

cases from 7 to 46. The determinant of interest was prenatal exposure to ETS. The exposure

assessment was based on the nicotine concentration in the mother’s hair after delivery, which

measures exposure during the past two months (the third trimester). The exposure categories

were defined a priori as high (nicotine concentration >4.00 µg/g; N=52), medium (0.75-4.00

µg/g; N=186), and low as the reference category (<0.75 µg/g; N=151).

In logistic regression analysis, controlling for confounding the risk of preterm birth (<37

weeks) was higher in the high (adjusted OR 6.12, 95% CI 1.31 - 28.7), and medium exposure

categories (adjusted OR 1.30, 95% CI 0.30 - 5.58) compared with the reference category, and

there was 1.22 (95% CI 1.07 - 1.39) increase in adjusted OR by a unit increase in exposure.

The risks of LBW (OR 1.06 per unit increase, 95% CI 0.96 - 1.17 per µg/g nicotine) and SGA

(1.04 per unit increase, 95% CI 0.92-1.19) were only weakly related to exposure.

The greater the mother’s hair nicotine concentration was, the lower the child’s mean birth

weight was. ETS exposure at work was more strongly related to preterm birth than exposure at

home. The risk of preterm delivery was increased in the presence of both work and home

exposure (adjusted OR 8.89, 95% CI 1.05 – 75.3). The point estimate for the presence of work

exposure increased consistently, in accordance with the hypothesis, but the confidence interval

was wide and included unity (adjusted OR 2.35, 95% CI 0.50 - 11.1). The risk of preterm

delivery was not related to home

 exposure only.
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4.4 Effects of a population-based smoking cessation program on maternal smoking

during pregnancy

The intervention and reference groups were similar with respect to age distribution, marital

status, parity, educational level and job category (Table 4.5). The average tobacco

consumption, starting age and duration of smoking (years) until delivery were also similar as

well as the smoking status of partners and friends (Table 4.6).

Table 4.5. Characteristics of the intervention group (N=306) and the reference group (N=152)
__________________________________________________________________________
Characteristic Intervention group Reference group

N % N %

Age (y)
   < 19  18 5.9  6 4.0
20-24  75 24.5 37 24.3
25-29  74 24.2 44 28.9
30-34  90 29.4 48 31.6
> 35  49 16.0 17 11.2

Marital status
      Married or cohabited 263 86.2 137 90.1
      Single   42 13.8  15  9.9

Parity
  No previous births   46 21.0 24 23.5
  1-2 previous births 150 68.5 69 67.7
  > 3 previous births   23 10.5  9  8.8

Educational level
  No schooling/incomplete  81 29.7 45 31.9
  Primary studies 115 42.1 43 30.5
  Secondary studies  72 26.4 49 34.8
  University studies    5   1.8  4   2.8

Job category
  Not working 153 51.0 69 45.8
  Manual job   29  9.7 13  8.6
  Non-manual job 118 39.3  69 45.6
__________________________________________________________________________



Niina Jaakkola                                                                                                                                                         Results38

Table 4.6. Smoking in the intervention group (N=306) and in the reference group (N=152)
Characteristic Intervention group Reference group

N % N %

Tobacco consumption
before pregnancy (cigarettes per day):

 1 – 9    80 26.1 32 21.1
10-19 148 48.4 85 55.9

  > 20    78 25.5 35 23.0

Starting-age of smoking (y)
   < 16 223 72.9 118 77.6
16-18    52 17.0   25 16.5

  > 19    31 10.1    9   5.9

Smoking status of partner
  Smoker 219 73.0 109 72.2
  Non-smoker   81 27.0   42 27.8

Smoking status of friends
  All/Most smokers 156 56.7 79 54.5
  Some smokers    94 34.2 51 35.2
  Non-smokers    25   9.1 15 10.3

Hair nicotine concentration was defined for 56 (69.1%) of 81 self-reported quitters (Table 4.7),

while the hair sample was insufficient for the rest of the women. There was one quitter (1.8%)

in the reference group whose hair nicotine concentration of 23.8 µg/g clearly indicated

personal smoking.

In the intervention group, 58 (19.0%) of the women reported quitting smoking during

pregnancy, whereas in the reference group the number of quitters was 22 (14.5%) after the

exclusion of 1 probable smoker on the basis of hair nicotine analysis (Table 4.7). The

difference in the quitting rate was 4.5% (95% CI -2.6 – 11.6%).
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Table 4.7. Smoking cessation, hair nicotine concentration, and change in smoking rate in the

intervention (N=306) and reference groups (N=152).

Intervention Group Reference Group Effect of Intervention

N % N % ∆%     (95% CI)

Quit smoking

   Self-reported 58 19.0 23 15.1 3.9   (-3.3 – 11.1)
   Probable smoker excluded1 58 19.0 22 14.5 4.5   (-2.6 – 11.6)

   Verified quitters included2 41 13.4 14  9.2 4.2   (-1.8 – 10.8)

Hair nicotine concentration (µg/g)
< 2 18 43.9 10 66.6
2-<4 14 34.1   1  6.7
4-<6  3  7.3   3 20.0
6-<8  4  9.8  -
8-<10  2  4.9   -
10-<15  -   -
15-<20  -  -
20-  -  1  6.7

median 2.86 0.77
25th and 75th percentile  1.38, 3.56 0.35, 23.77

max 9.68 23.77
missing 13   7

Reduction in smoking rate in cigarettes per day (mean, SD)

1.41 (4.60) 1.28 (4.50)

Smoking rate in cigarettes per day (mean, SD)

I trimester 9.01 (5.83) 9.61 (5.48)

II trimester 8.16 (5.40) 8.57 (5.16)

III trimester 7.93 (5.80) 8.40 (5.70)
________________________________________________________________________________________________________________________________________

1 suspected smokers (hair nicotine > 10 µg/g) excluded: 0 women in the intervention group and 1 women in the

reference group
2 suspected smokers and subjects with missing information on hair nicotine concentration excluded: 17 women in the

intervention group and 9 women in the reference group

The intervention group, compared with the reference group, indicated that they had received

more information on the adverse effects of active and passive smoking, had studied the

material more actively, and had felt that the material from the maternity care had influenced

their smoking behavior more, but there was no difference in the experience of receiving

support for attempts to quit smoking between the two groups (Table 4.8).



Niina Jaakkola                                                                                                                                                         Results40

Table 4.8. Differences in attitude, social influence, and received support between the intervention
(N= 306) and reference groups (N=152) measured by the questionnaire.

Intervention Group Reference Group CMH

N % N % P-value

Did you receive information on smoking in pregnancy from maternity care?

1. None   7 2.3  6  4.0 0.074

2. A little  57 18.8 37 24.3

3. Moderately 114 37.5 54 35.5

4. Much  97 31.9 45 29.6

5. Very much   29  9.5 10  6.6

Did you receive information on ETS in pregnancy from maternity care?

1. None  46 15.2 38 25.0 0.045

2. A little  69 22.8 39 25.7

3. Moderately 118 38.9 45 29.6

4. Much  54 17.8 26 17.1

5. Very much   16  5.3  4  2.6

Did you read/study the material you received from maternity care?

1. No  24  8.0 23 15.2 0.013

2. Yes, part of it  77 25.5 43 28.5

3. Yes, at least once 173 57.3 74 49.0

4. Yes, several times   28  9.2 11  7.3

Did you avoid environmental tobacco smoke during pregnancy?

1. No 57 19.1 41 27.5 0.013

2. A little 93 31.2 47 31.6

3. Moderately 91 30.5 46 30.9

4. Much 41 13.8  9  6.0

5. Very much 16  5.4  6  4.0
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Table 4.8. Continues.
Intervention Group Reference Group CMH

N % N % P-value

Did the material (written and oral) you received from maternity care have any effect on your smoking behavior?

1. Not at all  85 30.5 61 42.1 0.011

2. Little 113 40.5 59 40.7

3. Moderately  19  6.8  8  5.5

4. A lot  55 19.7 14  9.7

5. Very much   7  2.5  3  2.0

Quit attempts:

   Before pregnancy

  0 156 (55.9) 61 (44.9) 0.080

1-2  69 (24.7) 44 (32.3)

  >3  54 (19.4) 31 (22.8)

    During pregnancy

  0 183 (62.2) 89 (61.4) 0.705

1-2  70 (23.8) 41 (28.3)

  >3  41 (14.0) 15 (10.3)
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5. DISCUSSION

This dissertation was conducted in order to address important public health issues related to

prenatal and postnatal exposure to tobacco smoke products. The population-based approach on

the national, regional and local levels provided information, which can be transformed into

assessment of public health impact to support preventive measures. The dissertation described

the occurrence of both prenatal and postnatal exposure to tobacco smoke products, which is

necessary information in the assessment of public health impact. Two studies evaluated the

potential determinants of exposure, which is necessary information in the search for special

groups at which to target prevention. The project also provided information on the adverse

effects of exposure to ETS during pregnancy, complementing the accumulating information on

various harmful effects of tobacco smoke products. Finally, part of the project comprised a

controlled evaluation of a smoking cessation program aimed at reducing smoking in pregnancy

on the regional level.

The discussion begins by addressing the issues that crucially affect the validity of the results in

terms of three classical concerns: selection bias, information bias and confounding. Then, the

relation of the results to previous knowledge will be assessed.

5.1 Validity of the results

5.1.1 Selection bias

In general, the population-based approach, and from high to very high participation rates,

minimized the potential influence of selection bias. When assessing occurrence of phenomena

in a population, such as the prevalence of active or passive smoking in Studies I and II, any

relation between participation and the phenomena in question would bias the estimates. In the

assessment of relations, either determinants of exposure as in Study II, or the determinants of

health outcomes as in Study III, selection bias would be introduced if the participation was

related to both the determinants in question and the outcomes.

In Study I, The Finnish Medical Birth Registry provided central information. The registry

receives information on practically all births taking place in Finland, and in 1991 - 97 the
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amount of missing information on maternal smoking was 4.2% (Gissler et al. 1995). Thus, high

representativeness and completeness of data should minimize selection bias.

In Study II, the study population was a random sample of children in a designated geographical

area. The response rate to the questionnaire was reasonably high (80%). Smoking habits could

have influenced the response, but this study focused on families with at least one parent smoker.

Smoking behavior related to exposing or not exposing children to ETS was not likely to influence

participation. The study was part of the Children's Indoor Environment and Health Project, and

there was no special emphasis on the questions concerning smoking habits. This decreases the

possibility of systematic error due to awareness of the passive smoking issue in the reporting of

exposure. Thus the estimates of ETS form a reasonably valid estimate of exposure in the source

population.

In Studies III and IV, the response rates to the questionnaire at birth clinics were very high

(94%) and access to the maternity health care records (97%) was good in both the intervention

and the reference areas. Thus, selection bias is not a likely explanation for our findings.

In Study IV, the comparability of the intervention and reference groups was a critical criterion.

The selection of the reference area seemed successful, because the characteristics (Table 4.5)

and smoking behavior before the first visit to maternity care were similar in both groups. The

hospital districts chosen for the reference have a similar, nationwide health care organization as

the district that underwent intervention.

5.1.2 Information bias

In estimating the occurrence of active or passive smoking, the quality of the measurement

instruments is directly transformed to the accuracy of the estimates. In the assessment of these

relations, random measurement errors are likely to reduce the empirical relation towards the

null, whereas systematic errors may either enhance or mask the relations of interest.

In Study I, different sources of information on smoking in pregnancy provided a possibility to

evaluate the quality of the information. The agreement on smoking information between the
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medical records and the Birth Registry data was found to be excellent (Table 4.2). The

agreement was also excellent between the questionnaire information on daily smoking in 1996

- 97 and the Birth Registry data, and good when the Registry information was compared with

daily or occasional smoking reported in the questionnaire (Table 4.1). These findings give us

assurance that the information on smoking during pregnancy is reliable.

In Study II, children’s exposure to ETS in the home was measured by a parent-administered

questionnaire. The Study II was part of the Children's Indoor Environment and Health Project, and

there was no special emphasis on the questions concerning smoking habits. This decreases the

possibility of systematic error due to awareness of the passive smoking issue in the reporting of

exposure. The reporting of exposure to ETS rather than actual exposure could be associated with

the determinants of interest. Coultas and colleagues found that adults reported reliably (over 90%)

on smoking by household members, whereas quantitative assessments were less reliable (Coultas

et al. 1989). Cummings and coworkers validated the questionnaire reports of ETS exposure with

reports of surrogates, including parents, siblings, spouse and coworkers, showing a good

agreement between the subject and surrogate reports (Cummings et al. 1989). These studies

indicate that qualitative questionnaire information on ETS exposure (presence or absence) is

reliable, although some misclassification will occur.

Questionnaire or interview information on sources of exposure is sensitive to information bias,

in particular if carried out after delivery, and if the accuracy of the smoking information is

compromised due to inaccurate recall and variation of environmental conditions such as air

change, area and volume of space.

In Study III, the use of hair nicotine concentration provided an objective exposure assessment

with comparable information for newborns with and without normal pregnancy. This approach

minimized the problems of random and systematic error in the exposure assessment, which

could be introduced in a retrospective questionnaire administration. However, the nicotine

levels corresponded well to the reported exposure information, given that several uncontrolled

intervening factors such as air change and volume in the spaces could have influenced the

relation between source strength and exposure. The hair nicotine concentration was not

available to some of the mothers due to too small hair samples, but there is no reason to believe

that the availability was related to either exposure or the outcomes in question.
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In Study IV, hair nicotine was used in the assessment of the outcome of the information,

quitting smoking. The use of an objective biomarker of smoking in addition to questionnaire or

interview information only has been considered important for any critical assessment of

smoking cessation interventions (Jarvis 1999). Information on intervention on the group level

was quite accurate, because the factual procedures could be verified. On the individual level,

information on exposure to intervention was recorded in the questionnaires. However, the

overall evaluation of the influence of intervention was made on the group level, without taking

into account the individual variation in visits to maternity care clinics.

5.1.3 Confounding

Potential confounding was an issue in Studies II-IV, where substantial differences in the

determinants of the outcome of interests would have introduced confounding. In Studies II and

III, a large number of potential personal and environmental confounders were controlled for in

the analyses with which the determinant-outcome relations were estimated. In Study II, we

assessed the determinants of children’s exposure to ETS, including education, socio-economic

status, single parenthood and the child’s atopy. Potential confounders constituted other possible

determinants of exposure, such as age, gender and type of building. When studying the effect

of any of the studied determinants, the potential confounders included other studied

determinants and the three confounders listed above.

In Study III, the potential confounders included the suggested or shown determinants of the

outcomes. Based on the previous literature, the central determinants of the risk of low birth

weight include maternal age (Kramer 1987, Lang et al. 1996), parity (Kramer 1987, Lang et al.

1996), infant sex (Kramer 1987), pre-pregnancy weight (Kramer 1987), marital status

(Koupilova et al. 2000), maternal education (Koupilova et al. 2000), socio-economic status

(Kramer 1987), alcohol consumption (Kramer 1987), and employment (Kramer 1987). The

small-for-gestational age has similar determinants as low birth weight. The most important

determinants of preterm delivery include maternal age (Lang et al. 1996), marital status

(Peacock et al. 1995) maternal education (Peacock et al. 1995), socio-economic status

(Peacock et al. 1995), and employment (Peacock et al. 1995). We were able to adjust for the

following potential confounders: age, gender, birth order, body mass index before pregnancy,

marital status, index of socioeconomic status, alcohol consumption during pregnancy and

employment during pregnancy.
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In Study IV, the assessment of the effect of intervention was based on within-individual change

in smoking habits over time, which eliminated the role of a number of confounders. The

compared intervention and reference groups were found to be similar as to potential modifiers

of the intervention effects.

5.2 Synthesis with previous knowledge

5.2.1 Trends and determinants of smoking during pregnancy in Finland

Smoking in pregnancy did not change substantially in Finland between 1987 (15%) and 1997

(15%). There was an increase in prevalence during the economic recession at the beginning of

the 1990s, and a decrease around 1994 back to the level of 1987. Smoking was inversely

related to age. It was more common in single than in married women, and in occupations with

low education requirements. There were also large geographic differences, the highest

prevalence of smoking being in northern and the lowest in western Finland. These

determinants of smoking remained similar, but the regional differences increased (Study I).

Table 5.1. summarizes 11 studies on the prevalence of smoking during pregnancy. The

prevalence of any smoking and of smoking throughout pregnancy are given, if available. We

showed that the prevalence of smoking during pregnancy in Finland increased from 1987 to

1990, remained relatively stable between 1990 and 1993, and decreased between 1994 and

1997 back to the level of 1987. This trend is very similar to that reported in England in

repeated surveys between 1992 and 1997 (Owen et al. 1998). In England, the smoking rate was

highest among younger women who were unemployed or manual workers. The surveys were

carried out immediately after press advertising that was aimed at reducing smoking in

pregnancy.

A study based on the Swedish Birth Registry reported that daily smoking among pregnant

women decreased from 29% in 1983 to 22% in 1992 (Cnattingius et al. 1997). Smoking

information was gathered from self-reports of smoking habits in early pregnancy when

pregnant women registered for antenatal care. This study also showed the highest smoking

prevalence during pregnancy among young women of 15 to 24 years of age. A study in
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Norway found a similar contrast in smoking during pregnancy between single and married

women as we found in our study, the prevalences being 58% and 38%, respectively (Haug et

al. 1992).

Smoking during pregnancy is more common among the less educated and single women, and

in the lower socio-economic groups. Health care system should focus health educational effort

and support to these women who are smoking.
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5.2.2 Occurrence and determinants of ETS exposure in children

A large number of studies in the past 20 years have collected information on parental smoking

and children’s exposure to ETS, usually with the assessment of health effects as the main

objective. Prevalences of exposure are not directly comparable due to differences in exposure

assessment, but they do give a reasonable view of the levels of exposure. Table 5.2.

summarizes the results of Study II and six other studies conducted in different geographic areas

in the 1990s.

Table 5.2. Exposure to ETS in children in different countries.
Authors Study population Age Study       Prevalence
Year Country Period %
__________________________________________________________________________

Eriksen and Norway 1,046 families 6 weeks,  2-, 1993 25
Bruusgaard  and 4-years
1995

Lund et al. all Nordic 1,000 households/ 3 years 1995 Finland:   7
1998a countries country, 1,500 in 1995 Sweden: 15

Denmark 1995 Norway: 32
1996 Denmark: 47
1995 Iceland: 46

Brenner and West Germany parents living in the <2 years 1987 58.8
Mielck, 1993 same household as 2-5 years 49.9

the child 6-13 years 67.5

Cook et al. England and 4,043 children 5-7 years 1990 53
1994 Wales

Jarvis et al. England 7,451 non-smoking 11-15 years 1988-1996 52.4 in 1988
2000 children 45.5 in 1996

Pirkle et al. USA 3,011 children 4-11 years 1988-1991 43
1996  

Study II Finland 2,568 children 1-7 years 1991 9.9
__________________________________________________________________________

In the 1990s, the prevalence of ETS exposure was lower in Finland than in the other Nordic

countries, Germany, England and the United States. Although the prevalence of smoking

parents was approximately 40% in Espoo, the children were reported to be exposed in only

10% of the households. The residents of Espoo are wealthier on average and better educated

than most populations in Finland, and therefore knowledge about the adverse effects of passive
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smoking was probably well recognized and influenced smoking behavior. It is also possible

that knowledge about the adverse effects resulted in bias towards lower prevalences.

Study II was one of the first studies to systematically assess the determinants of ETS exposure

in children of smoking parents. Low parental education and single parenthood increased the

risk of exposure, whereas socioeconomic status per se had little influence after adjustment for

parental education. Education seems combined with information on health hazards to result in

a willingness to protect children, perhaps partly through better understanding of the hazards of

passive smoking. Parental education and single parenthood were also observed to be important

determinants of children's exposure to passive smoking in Scottish children aged 7 years, but in

addition, low socio-economic status increased the risk of exposure  (Jarvis et al. 1992). Both

single parenthood and low socio-economic status were identified as determinants of exposure in

the Nordic countries (Lund et al. 1998a). In agreement with our study, the Norwegian study

reported that parents were more likely to avoid smoking indoors if they had a spouse/co-habitee,

and there was also a tendency for them to be more careful and to smoke less indoors with

increasing length of education (Eriksen and Bruusgaard 1995). Study II showed that the risk of

exposure was smaller for atopic children, and asthmatic children were not exposed at all. These

results suggest that knowledge of a child’s illness affects the smoking behavior of the parents.

A more recent article on the Nordic countries reported that two in three parents who smoked

did not recognize the increased risk of inner-ear infection, and 50% were not aware of the role

of parental smoking in recruiting smokers. One in two smokers tended to agree, or agreed, that

legislation should be passed forbidding all indoor smoking in the vicinity of children. The main

findings indicated that educating parents about the established health risks to their children

may significantly reduce children’s exposure to ETS (Helgason and Lund 2001).

Knowledge about the factors that influence parents’ smoking in the presence of their children

is a key question in the planning of prevention. So far, we know about some general factors on

the population level, and these could be useful in planning focused smoking cessation and

other health education campaigns. Future studies should be directed at learning more about

individual characteristics, life situations, and details of psychological and social factors, in

order to promote better understanding of the reasons for exposing children to adverse products

of one’s own behavior. Understanding these reasons is the first stage in helping the parents and

children concerned.
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5.2.3 Fetal effects of ETS exposure in pregnancy

The results of Study III, indicating a small effect of prenatal exposure to ETS on fetal growth,

are consistent with the previous studies on the relation between exposure to tobacco smoke in

pregnancy and fetal growth and prematurity summarized in Table 5.3. Windham and

colleagues (1999) carried out a meta-analysis of their own and all 22 previous studies from

1966 - 1995, and reported a pooled effect estimate of 25 g (95% CI 16 - 41). Combining all 8

studies that examined LBW gave a pooled OR of 1.00 (95% CI 0.90 - 1.10). In the present

study, the adjusted OR for LBW was 1.55 when high exposure was contrasted to the reference

group, but the 95% CI was wide (0.55 - 4.43). The corresponding estimate from 11 studies of

SGA or term LBW was 1.19 (95% CI 1.08 - 1.32), which is similar to the results of Study III

with an OR of 1.04 (95% CI 0.92 - 1.19).
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Only six of the previous studies used an objective measure of exposure (Haddow et al. 1988,

Martinez et al. 1994, Eskenazi et al. 1995, Rebagliato et al. 1995, Peacock et al. 1998, Nafstad

et al. 1998). In a study of 1,231 women, Haddow and colleagues (1988) found an effect of 104

g (95% CI 35 - 173) in exposed non-smoking women defined by serum cotinine from 1 to 10

ng/ml compared with unexposed women (<0.5 ng/ml). Their effect estimate was not adjusted

for gestational age, and therefore it incorporated the effects through shortening on gestation, as

well as, reducing intrauterine growth rate.

Eskenazi and colleagues (1995) reported a small reduction of 45 g (95% CI –36 - 126) related

to exposure assessed by serum cotinine (2 - 10 ng/ml vs. <2 ng/ml) at around 27 weeks

gestation. There was no effect on the risk of preterm delivery, and the effect on the risk of

LBW was weak (1.35, 95% CI 0.60 - 3.30). Peacock and colleagues (1998) reported a 0.2%

(95% CI –2.4 - 2.8) reduction in birthweight in newborns of women whose serume cotinine

during pregnancy was in the upper quintile compared with newborns of women in the lowest

quintile. In the case-control study by Nafstad and colleagues (1998), the risk of SGA was

related to maternal hair nicotine concentration in both non-smoking and smoking mothers. The

adjusted OR for the medium exposure category (0.75 - 4.00 µg/g )  was 3.4 (95% CI 1.3 - 8.6)

and 2.1 (95% CI 0.4 - 10.1) for the high exposure category (>4.00 µg/g ) compared with the

reference category (<0.75 µg/g ).

The possible effect of prenatal exposure to ETS on the length of gestation and the risk of

preterm delivery has received less attention, and the results of previous studies are inconsistent.

Martin and Bracken (1986) conducted a prospective cohort study of 3,891 women in New Haven,

and found no effect of passive smoking during pregnancy on gestational age. In a cohort study of

4,687 Swedish pregnant women by Ahlborg and colleagues (1991), the adjusted risk ratio for

preterm delivery was 0.49 (95% CI 0.23 - 1.06) in women exposed in the home only, and 1.27

(95% CI 0.70 - 2.31) for those exposed in the workplace. In a study of 4,644 Canadian women by

Fortier and colleagues (1994), the adjusted OR in women exposed in the home only was 0.93

(95% CI 0.64 - 1.31), and 0.92 (95% CI 0.58 - 1.51) in those exposed in the workplace only. None

of the previous studies using biomarkers reported a relation between exposure and the risk of

preterm delivery. Study III shows, for the first time, an exposure-response relation between ETS

exposure and the risk of preterm delivery.
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5.2.4 Effects of a smoking cessation program on maternal smoking during pregnancy

The pregnant woman registering for antenatal care, in Finland spends approximately one hour

with the midwife. She is interviewed regarding sociodemographic factors, previous obstetric

history and lifestyle factors, all of which may have an influence on the pregnancy outcome.

She is offered information and advice verbally by the midwife, as well as through booklets, on

how she can promote her infant’s health. During the forthcoming visits (the mean number of

visits is 12), the smoking woman is generally offered more information about the health

hazards of smoking, and is encouraged to stop smoking.

The smoking cessation program reported in Study IV was based on short-term training of

public health nurses, and on providing them with health education material for different

situations of routine practice. The program did not offer structured individual-based, face-to-

face intervention, such as a risk-counseling session (Windsor et al. 1993), contact by a

volunteer smoking cessation counsellor to review the quit plan, an encouraging postcard each

week to successful quitters (Hartmann 1996), or motivational counseling session provided by

the midwife (Walsh et al. 1997, Lowe 1998). The program influenced through routine

maternity care practice all the smoking pregnant women in the target population. It was

estimated to have induced smoking cessation in 4.5% (95% CI -2.9 - 11.9%) of the women,

which was slightly smaller than the effects of the Swedish (5.2%; 95% CI 1.1 - 9.3%) and

Australian programs (9 %; 95% CI 5 - 16%). However, the Swedish (Hjalmarson et al. 1991)

and Australian (Lowe et al. 1998) programs were introduced only to some of the smoking

women, while others found the program unacceptable.

Achieving changes in smoking behavior in pregnant women by means of low-intensity

interventions was also found to be difficult in the study from the United States. Intervention was

integrated into routine prenatal care, and there was no effect in cotinine-verified quit rates

(Kendrick et al. 1995). Theoretically, pregnancy and antenatal care with repeated regular visits

over a period of months constitute a unique opportunity for successful smoking cessation

intervention. In accordance with Windsor and Orleans’ study, the results of Study IV suggest that

successful smoking intervention during pregnancy requires far more than information and

encouragement (Windsor and Orleans 1986). All midwives should offer advice and supportive

strategies to women and their partners to help to reduce the prevalence of smoking during

pregnancy.
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Table 5.4.  Summary of smoking cessation programs integrated into routine prenatal care.

Reference Setting Intervention Outcome
assessment

Intervention group
Cessation rate (%)

Reference group
Cessation rate
(%)

Measure of effect
(95%CI)

Hjalmarson
et al. 1991

Public health
maternity
clinics
(Sweden)

Self-help manual
(Windsor)
obstetrician

Smoking
cessation 8
weeks after
delivery

N = 444
10.4%

N = 209
5.2% 5.2%

(1.1-9.3)

Windsor
Et al. 1993

4 public
health
maternity
clinics
(Alabama)

Experimental
group: health
education, skills
counseling session,
reminders, social
support
Control group

Pretest-posttest
screening form,
questionnaire
Saliva cotinine
test

N = 400
14.3%

N = 414
8.5% 5.8%

(1.4-10.1)

Kendrick et
al. 1995

Health
dptments
(Colorado,
Maryland,
Missouri)

Low-intensity
interventions
Counseling
sessions, written
materials

Questionnaire,
urine specimen

Self-report:
N=1467
13.0%

Verified
N = 888
6.1%

Self-report:
N = 1767
9.5%

Verified:
N = 1177
5.9%

3.5%
OR=1.4
(1.2-1.9)

0.2%
OR=1.0 (0.69-1.6)

Walsh et al.
1997

Antenatal
clinic,
teaching
hospital
(Australia)

Doctor’s advice,
videotape, midwife
counseling, self-
help manual,
lottery, social
support, chart
reminder

Smoking
cessation; self-
report, cotinine
test

N = 127
Self-report:
19.0%
Verified  13.0%

N = 125
Self-report:
 8.0%
Verified
6.0%

11.0% (p=0.0113)

7.0% (p=0.035)

Wakefield
and Jones
1998

Public
hospital
antenatal
clinic
(Australia)

Demo of smoking
and fetal heart rate,
booklet for
pregnant women
and their partners

General health
questionnaire
Biochemical
verification

110 6.4%
at least
24wk
gestation

110 1.8%
at least 24wk
gestation

4.6%
OR=1.5 (0.9-2.6)

Ershoff
et al. 1999

Typical
clinical
practice,
prenatal care
(California)

Group 1) a self-
help booklet;
Group 2) the
booklet plus a
computerized
telephone cessation
program; Group 3)
the booklet plus
proactive
telephone
counseling

Biochemically
confirmed
abstinence
measured by
level of
cotinine in
urine samples
obtained in
approximately
the 34th week
of pregnancy

Group 1)
111   16.4%

Group 2)
 66   18.2%

Group 3)
 60   23.3%

Non-significant
differences between
the groups

Study IV Public health
maternity
care
(Finland)

Midwfive
counseling, printed
material

Smoking
cessation
Biochemical
verification
(hair nicotine)

N = 306
58 19.0%

N = 152
22 14.5%

4.5%
(-2.6 – 11.6)
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6. CONCLUSIONS

In spite of increasing professional knowledge about its adverse effects, and health education

efforts, smoking during pregnancy did not decline in Finland from 1987 to 1997. The analysis

of the determinants of smoking in pregnancy revealed the most important target groups for

future action to be young, less educated, unmarried women, often living in rural areas.

Surveillance of smoking in pregnancy as part of birth registration appears to be a valid source

of information for identifying special target groups for smoking prevention programs and

evaluating the influence of preventive efforts.

Children’s exposure to ETS remains a major public health concern, which calls for strong

preventive measures. Approximately 10% of the preschool children in Espoo were exposed

during the study period. The present results indicate that the resources of health education in the

prevention of passive smoking should be focused on single parents and parents with a low

educational background.

The objective assessment of exposure to ETS during the last two trimesters of pregnancy

revealed a risk of preterm delivery. There was a trend of a risk of LBW and preterm delivery

related to maternal exposure to ETS. The risk of preterm delivery was increased in the

presence of both work and home exposure (adjusted OR 8.89, 95% CI 1.05 – 75.3). The point

estimate for the presence of work exposure increased, which was consistent with the

hypothesis, but the confidence interval was wide and included unity (adjusted OR 2.35, 95%

CI 0.50 - 11.1). The risk of preterm delivery was not related to home exposure only. Nicotine

in the hair reflects maternal ETS exposure. Hair nicotine concentration could also be used to

validate active smoking, as reported in Study IV.

In the intervention area, 58/306 women (19.0%) reported quitting smoking during pregnancy,

whereas in the reference area the numbers were 22/152 (14.5%) (difference=4.5%, 95% CI

−2.6 − 11.6%). The intervention group indicated that they had received more information on

the adverse effects of smoking, had studied the material more actively, and had felt that the

material from maternity care influenced their smoking behavior more than the reference group.
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Future smoking cessation programs need to offer more support to quitting attempts. They

should also emphasize the harmful effects on women’s own health as an additional reason for

quitting. A task for the future is to find methods that are both effective and feasible for use in

routine maternity clinics. The effectiveness of the methods could be assessed in randomized

controlled trials. However, effectiveness and feasibility should also be evaluated in settings in

which the influence of the evaluation itself is minimal.

Young children’s greatest exposure to ETS occurs at home. Programs to raise awareness and

motivate behavioral change among pregnant women and their partners are needed to reduce the

harmful effects of prenatal and postnatal exposure to tobacco smoke. Smoking in the

workplace and public places has decreased. Smokers could be reminded that, as they do not

expose their coworkers among the general public in many places, they should extend the same

protection to their children and partners. ETS awareness and control strategies for the home, in

addition to smoking cessation strategies, should be incorporated into tobacco education

programs in schools. Otherwise, smoking young girls will be smoking mothers in the future.
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