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Abstract
Objective To investigate the incidence of preterm delivery in the Belgian
population after implementation of smoke-free legislation in three phases
(in public places and most workplaces January 2006, in restaurants
January 2007, and in bars serving food January 2010).
Design Logistic regression analyses on routinely collected birth data
from January 2002 to December 2011.
Setting Flanders, Belgium.
Population All live born singleton births delivered at 24–44 weeks of
gestation (n=606 877, with n=448 520 spontaneous deliveries).
Main outcome measures Preterm birth (gestational age <37 weeks).
Results We found reductions in the risk of preterm birth after the
introduction of each phase of the smoking ban. No decreasing trend
was evident in the years or months before the bans. We observed a
step change in the risk of spontaneous preterm delivery of −3.13% (95%
CI −4.37% to −1.87%; P<0.01) on 1 January 2007 (ban on smoking in
restaurants), and an annual slope change of −2.65% (−5.11% to −0.13%;
P=0.04) after 1 January 2010 (ban on smoking in bars serving food).
The analysis for all births gave similar results: a step change of −3.18%
(−5.38% to −0.94%; P<0.01) on 1 January 2007, and an annual slope
change of −3.50% (−6.35% to −0.57%; P=0.02) after 1 January 2010.
These changes could not be explained by personal factors (infant sex,
maternal age, parity, socioeconomic status, national origin, level of
urbanisation); time related factors (underlying trends, month of the year,
day of the week); or population related factors (public holidays, influenza
epidemics, and short term changes in apparent temperature and
particulate air pollution).
Conclusion Our study shows a consistent pattern of reduction in the
risk of preterm delivery with successive population interventions to restrict
smoking. This finding is not definitive but it supports the notion that
smoking bans have public health benefits from early life.

Introduction
It is well established that active maternal smoking during
pregnancy impairs fetal growth1 2 and shortens gestation.2-4
Moreover, secondhand smoke has also been found to affect birth
outcomes.2 3 5-13 A meta-analysis on passive smoking during
pregnancy and fetal health estimated that exposure of
non-smoking pregnant women to secondhand smoke reduces
mean birth weight by 33 g or more, and increases the risk of a
birth weight below 2500 g by 22%.11 A clear effect on
gestational length was not found,11 although many studies did
report a significant association between secondhand smoke and
premature birth.2 3 5-10 12 13 A large body of evidence suggests
that low birth weight (<2500 g)14 15 and premature birth (<37
weeks gestation)16-18 are important risk factors for morbidity and
mortality in childhood15 17 18 and in adulthood.14 16
Interventions to reduce exposure to secondhand smoke have
been found to reduce the incidence of cardiovascular
diseases,19-23 but only a few studies have examined the effect on
pregnancy outcomes.7 24 25 To our knowledge, only two studies
have investigated the impact of a smoking ban on birth weight
and preterm birth.24 25 However, one study did not take into
account time trends,24 and both studies examined the effect on
outcomes of only a single change in legislation.

In Belgium, smoke-free legislation was implemented in different
phases.26 The first phase, implemented on 1 January 2006,
required all public places and workplaces, except for the catering
industry, to be smoke-free. The legislative ban on smoking in
restaurants was introduced on 1 January 2007, while for bars
serving food, smoke-free legislation was implemented on 1
January 2010. These successive steps in legislation gave us the
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opportunity to investigate possible stepwise changes in preterm
delivery.

Methods

Data collection
Data on births in Flanders during the period 2002–11 were
obtained from the Study Centre for Perinatal Epidemiology
(SPE). Flanders is the Dutch speaking northern part of Belgium
with about six million inhabitants, and it has 68
maternity-obstetric units, where almost all (99%) births occur.27
For each newborn of at least 500 g, an official and coded
perinatal form is completed (most often by the midwife) which
includes information on ultrasound corrected gestational age.
The form is sent to the SPE, where all data are controlled by an
error detection program and feedback is provided.28 A qualitative
assessment of the SPE data shows that there is less than 5%
discrepancy between electronic data and data derived from
medical files.28 A unique feature of the data is that 99.8% of all
births (of ≥500 g) in Flanders are registered. Data concerning
education and national origin of the mother are obtained through
linkage of the medical birth certificates of the SPE with official
birth declarations. However, this linkage is only available until
2009.
We limited our analyses to singleton, live born infants delivered
at 24–44 weeks of gestation. The primary outcomes for this
study were the risks of spontaneous and overall preterm delivery.
Changes in the risk of infants born small for gestational age,
low birth weight, and birth weight were secondary outcomes.
Spontaneous deliveries were obtained by excluding those births
that were indicated as having been induced because of medical
or other (unknown) reasons. Preterm delivery was defined as a
gestational age below 37 completed weeks. Preterm births were
further classified as mild (34–36 weeks), moderate (32–33
weeks) and extreme (<32 weeks) preterm. Small for gestational
age was defined as a birth weight below the 10th centile for the
gestational age and sex of the baby. Low birth weight was
defined as below 2500 g. Maternal age was categorised as <25,
25–34, and ≥35 years. The degree of urbanisation of maternal
residence was dichotomised into urban or semi-urban versus
rural municipalities.29 Maternal residence was also used to create
three classes of socioeconomic status at the municipality level,
based on salary level, economic activity, degree of
unemployment, and equipment level (facilities) of houses (such
as percentage with central heating).30
Data on influenza epidemics in Belgium were provided by the
National Influenza Centre.31 This centre collects information on
circulating influenza viruses, whereas the Unit of Health
Services Research of the Institute of Public Health collects data
on visit rates for influenza-like illnesses from a representative
network of general physicians. Influenza epidemics are defined
as a consultation rate above the epidemic threshold
(138/100 000 inhabitants).

Mean daily temperature and relative humidity data were
provided by the Belgian Royal Meteorological Institute and
were used to calculate mean apparent temperature, an index of
human discomfort.32 We used data from a central and
representative station in Uccle (Brussels, Belgium), because the
region of Flanders is uniform for temperature, as a result of
small altitudinal and latitudinal gradients. Data on daily mean
particulate matter (PM10) were obtained from the Belgian
Interregional Environment Agency (IRCEL), which monitors
ambient air quality with a dense network of automatic
monitoring sites.33
No commercial reuse: See rights and reprints http://www.bmj.com/permissions

Because data on education and national origin of mothers were
only available until 2009, they were used in a sensitivity
analysis. Education level was defined as low (lower secondary
education or less), medium (secondary education completed),
or high (higher education). National origin of the mother was
categorised as European, Asian, Middle Eastern, African, North
American, South American, or Australian.
The ethical committee of Hasselt University approved the study.

Statistical analysis
We explored the time trend in preterm delivery by using a
smoothing spline on monthly rates with 10 degrees of freedom
in the SAS GAM procedure. For the main analysis, based on
individual level data, we used logistic regression models to test
the hypothesis that there were changes in spontaneous and
overall preterm delivery immediately after the introduction of
the different phases of smoke-free legislation. The minimum
duration of pre-legislative data was four years (that is, before
the first phase of the legislation, on 1 January 2006) and the
minimum amount of post-legislative data was two years (that
is, after the start of the third phase of the legislation, on 1
January 2010).

The models allowed for an underlying trend throughout the
study period and were adjusted for infant sex, maternal age,
parity, socioeconomic status (municipality level or individual
level (in sensitivity analysis)), national origin (in sensitivity
analysis), level of urbanisation of maternal residence, month of
the year, day of the week, public holidays, influenza epidemics,
apparent temperature, and PM10 levels. For apparent temperature
and for PM10, we calculated the average exposure on the day of
delivery and the day before, and we allowed for non-linear
associations with preterm birth by using natural cubic splines.34
We used four degrees of freedom for apparent temperature and
two degrees of freedom for PM10.
The immediate effect of smoke-free legislation was modelled
as a step function (step change), including a binary indicator
variable which takes a value of 1 when the ban is present and
0 otherwise, while the gradual effects were studied with an
interaction term between the indicator variable and time (trend
or slope change). We started by examining the effect of the three
legislation phases by using separate models for each phase,
including either the step change or the slope change into the
model. Then, we entered the three phases in the same model:
in a first model we included only the step changes of the three
phases, and in a second model we included only the slope
changes. Finally, we started with a full model including the
three step changes and the three slope changes and in subsequent
models we removed the least significant factors one at a time.
From the above models, we selected the best performing model
based on the Akaike Information Criterion statistic.
We also tested interaction terms to examine potential differences
in the immediate and gradual effects of the smoking bans
between subgroups, after also allowing for different
pre-legislation trends. The beta coefficients derived from the
logistic regression models for the step and slope changes were
converted into percentage changes using the formula
100×(exp(β)−1). In sensitivity analyses, models were
additionally adjusted for education and national origin of the
mother (both available until 2009).
In a secondary analysis, we investigated the risk of small for
gestational age and low birth weight by using the same methods
as described above, and we analysed average birth weight as a
continuous variable by using linear regression models. All the
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analyses were performed by using SAS version 9.2 (SAS
Institute, Cary, NC, USA).

Results
There were 631 794 registered deliveries in Flanders during
the study period (2002–11). We excluded 24 917 (3.9%) births
which did not satisfy the inclusion criteria (multiple births,
stillbirths, or deliveries before 24 weeks or after 44 weeks).
Among the remaining 606 877 births, 448 520 (73.9%) were
spontaneous deliveries. Detailed characteristics of the study
population are presented in the supplementary table on bmj.com.
Characteristics for spontaneous and overall deliveries are similar.
Among the spontaneous births, 51.4% were boys, median
(10–90th centile) maternal age was 29.5 (23.6–35.8) years, and
median birth order was 2 (1–3). Table 1⇓ provides details of
maternal age, preterm birth, birth weight, small for gestational
age, and low birth weight by year. During the study period, a
total of 32 123 (7.2%) spontaneous deliveries occurred before
37 weeks of gestation. Of these, 25 010 (77.9%) were mild
preterm, 3518 (10.9%) were moderate preterm, and 3595
(11.2%) were extreme preterm. A total of 44 225 (9.9%)
spontaneous births were small for gestational age, and 23 570
(5.3%) were low birth weight. Median (10–90th centile) birth
weight was 3370 (2835–3950) g among full term infants and
2520 (1490–3150) g among preterm infants.

The figure⇓ shows the smoothed curve of the crude percentage
of spontaneous preterm deliveries by month of birth as an
exploratory analysis. From the figure, the preterm birth rate was
relatively stable before the first smoke-free legislation, followed
by a decline in the year after the introduction of the first phase
of the legislation (workplace). The decline persisted after the
second smoking ban (restaurants), although this was partially
reversed in the first months of 2008. A second sharp decline
can be noticed in 2010, coinciding with the third phase of the
legislation (bars serving food).
We further studied the impact of the smoking bans by using
logistic regression models. Table 2⇓ shows the immediate (step)
and gradual (slope) changes in preterm birth risk following the
introduction of the different phases of smoke-free legislation,
after adjustment for the potential confounders. We did not find
effect modification by personal characteristics (infant sex,
maternal age, parity), so final models did not include interactions
terms with these variables. There was no significant baseline
trend in the risk of spontaneous preterm delivery (−0.16% (95%
confidence interval −1.18% to 0.86%) per year), whereas the
underlying trend for overall preterm deliveries increased (0.99%
(0.03% to 1.96%) per year). Although table 2⇓ shows reduced
risks after each of the three phases of smoke-free legislation, a
comparison of models indicates that the second and third
legislation phases (ban in restaurants and in bars serving food
respectively) were followed by the largest changes in preterm
birth. The model producing the best fit consisted of a step change
on 1 January 2007 and a slope change after 1 January 2010
(table 2⇓). The second legislation phase was followed by a step
change in the risk of spontaneous preterm delivery of −3.13%
(−4.37% to −1.87%; P<0.01) on 1 January 2007, whereas the
third phase was followed by an annual slope change of −2.65%
(−5.11% to −0.13%; P=0.04) after 1 January 2010. The analysis
for overall preterm delivery showed a step change in the risk of
−3.18% (−5.38% to −0.94%; P<0.01) on 1 January 2007, and
an annual slope change in the risk of −3.50% (−6.35% to
−0.57%; P=0.02) after 1 January 2010. To put this in
perspective, these changes correspond to a reduction of six
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preterm births per 1000 deliveries over the five study years
(after 2007).

Adding data on education and national origin of the mother
(available until 2009) to the final model produced similar
estimates for the step change in 2007 for spontaneous preterm
delivery (−1.98% (−3.40% to −0.54%; P<0.01)) as well as for
overall preterm delivery (−3.23% (−5.62% to −0.77%; P=0.01)).
We did not observe significant effects of the smoking bans on
the risk of low birth weight or small for gestational age in the
population, nor on average birth weight.

Discussion
We found significant reductions in the rate of preterm births
after the implementation of different types of smoking bans,
whereas no such decrease was evident in the years or months
before these bans. Our results confirm those from a recent
study.25 Given that even a mild reduction in gestational age has
been linked to adverse health outcomes in early and later life,
our study has important public health implications. Indeed, a
Swedish study found that, even among those born late preterm
(34–36 weeks), preterm birth was associated with a 31% (13%
to 50%) increase in mortality in young adulthood.16

As smoke-free legislation in Belgium was implemented in
different phases, we were able to demonstrate a consistent
pattern of changes in preterm delivery with stepwise reductions
over the different enforcements. Hill proposed both internal and
external consistency as one of the most important criteria of
causality.35 Although a single epidemiological study cannot
prove causality, we believe that one strength of our study is that
the changes showed an internally consistent pattern, with rates
of preterm deliveries decreasing after each of the three smoking
bans. The smoking ban at work was followed by a less marked
reduction in preterm deliveries than the later ban in restaurants.
It might be that the implementation of non-smoking regulation
at work took place more gradually than the other bans, thus
perhaps explaining why the effects of the latter were stronger
(or more obvious in the analysis).

Interpretation of results
This study must be viewed as an investigation of the possible
impact of a “population intervention” rather than an investigation
of changes in individual behaviour. It is possible that
unmeasured confounders were responsible for the observed
changes. Nevertheless, it is hard to conceive of a factor that
could change the population risk of preterm births after the
introduction of the different successive smoking bans. We
adjusted for many potential confounders both at the individual
level, including maternal education and national origin, and at
the population level, including potential short term changes in
air pollution and influenza epidemics.

It is unlikely that our observations could be explained by abrupt
changes in therapeutic strategies coinciding with the smoking
bans. Nevertheless, we collected data on the prescription of
atosiban and on cervical cerclage treatment from a social security
organisation covering 42% of the population. Atosiban is an
inhibitor of oxytocin and vasopressin and is specifically used
to halt premature labour. Cervical cerclage is used for the
treatment of cervical incompetence, a condition where the cervix
has become slightly open and there is a risk of miscarriage.
There were no substantial changes in the use of either treatment
during the study period: the number of women given atosiban
varied from 59 per 1000 deliveries (846 prescriptions per 1000
deliveries) in 2005 to 63 per 1000 (753 prescriptions per 1000
deliveries) in 2011, and the number of cervical cerclages varied
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from 11 per 1000 deliveries in 2002 to 8 per 1000 deliveries in
2011.

One could object that the effects of the smoking bans were
apparent only on the rate of preterm births, and we acknowledge
that the absence of an effect on birth weight and small for
gestational age reduces the strength and diminishes the
plausibility of our observation. Although some overlap exists
in risk factors for prematurity and small for gestational age,
several investigators recommend treating these outcomes as
distinct aetiologies.36 37 Conversely, the observed dissociation
between an effect on triggering labour and on birth weight may
point to the need for further research on other potential triggering
factors. Changes in birth weight and small for gestational age
at the population level might be a longer term reflection of
detrimental effects of active or passive smoking during
pregnancy while preterm delivery might have a discrete trigger
component, as suggested by studies on short term effects of air
pollution and temperature.38-42
Similar to our results, a study on the impact of the Irish
workplace smoking ban on birth weight and preterm birth found
a protective effect only on the latter outcome.24 Although their
analysis was limited to a comparison of rates one year before
and after the ban, they even found an increase in the risk of low
birth weight. Although a meta-analysis concluded that passive
smoking does not affect preterm birth,11 many studies did report
a significant association between exposure to secondhand smoke
and premature birth.2 3 5-10 12 13 In a study of 389 non-smoking
mothers, Jaakkola and colleagues9 found that environmental
tobacco smoke had stronger effects on preterm delivery than
on low birth weight and small for gestational age—that is, a 1
µg/g increase in hair nicotine concentration was associated with
an increase in adjusted odds ratio of 1.22 (1.07 to 1.39) for
preterm delivery compared with 1.06 (0.96 to 1.17) and 1.04
(0.92 to 1.19) for low birth weight and small for gestational age.
Previous investigations of the health benefits at the population
level of smoke-free legislation have focused primarily on the
incidence of cardiovascular morbidity,20 which is known to be
triggered by various factors.43 Further evidence of population
health gains comes from observations of reduced asthma
hospitalisation by 18% after the introduction of smoke-free
legislation.44 The plausibility of the favourable effects of
smoking bans rests on well known effects of active and passive
smoking based on animal and human studies.45

Limitations of study
The main limitation, common to most studies on smoking
bans,19 21-23 44 is that we do not have data on individual smoking
status, neither active nor passive. The birth records also did not
allow us to address other known risk factors for preterm birth,
such as marital status, psychosocial stressors, maternal weight,
occupation, and nutrition. However, the objective of our study
was to describe the possible health impact of population based
interventions, such as smoking bans, on preterm births, rather
than to investigate the effects of personal exposures.

The observed effects may be due to reduced exposure of
pregnant women to secondhand smoke at the workplace or in
public places,46 but they may also reflect an overall reduction
in tobacco consumption. Indeed, smoke-free legislation may
stimulate smokers to establish total smoking bans in their
homes47 and has resulted in increased smoking cessation,48-50
also among pregnant women.24 25 51 The Belgian Health Interview
suggests that the total population prevalence of active smoking
in Belgium was relatively stable from 1997 to 2004, but
decreased significantly from 2004 to 2008.52 More specifically,
No commercial reuse: See rights and reprints http://www.bmj.com/permissions

the percentage of female smokers in Flanders was close to 22%
in 1997, 2001, and 2004, whereas in 2008 the percentage was
only 17.9%. The prevalence of daily smoking among Flemish
women decreased from 18.5% in 2004 to 15.3% in 2008 and
the prevalence of heavy smoking (≥20 cigarettes a day) declined
from 7.7% to 4.9%. A survey in a random sample of 3017
women in Flanders between May 2008–09 indicated that 22.7%
(21.0% to 24.6%) of the women were active smokers before
pregnancy and 12.3% (10.9% to 13.8%) continued smoking
during pregnancy.53 Exposure to secondhand smoke during
pregnancy was reported by 10.6% (9.3% to 12.0%) of the
women.

Conclusions
Further proof of our population based observations could be
provided in countries where smoking bans have been relaxed,
as in the Netherlands.54 However, along with the prospectively
gained evidence on smoking and its detrimental effects on
pregnancy complications, our study supports the public health
benefit of smoking bans early in life.
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Tables
Table 1| Characteristics of study population by year, Flanders, 2002–11. Values are medians (10–90th centiles) unless stated otherwise
Total births
Year

No of
births

All preterm births

Maternal Birth weight
%
age (years)
(g)
SGA

Moderate preterm

Extreme preterm

%
LBW

%
Rate

Birth weight
(g)

%
Birth weight
Rate
(g)

Mild preterm

%
Rate

Birth weight
(g)

%
Birth weight
Rate
(g)

Spontaneous delivery
2002

38 658

29.3
3320
10.98
(23.3–35.3) (2690–3910)

5.63

7.41

2510
(1480–3170)

5.81

2650
(2120–3230)

0.79

1985
(1390–2480)

0.82

1220
(750–1795)

2003

38 990

29.4
3318
10.49
(23.3–35.4) (2690–3910)

5.69

7.42

2520
(1535–3130)

5.90

2650
(2100–3190)

0.78

1940
(1440–2460)

0.74

1195
(740–1793)

2004

42 077

29.4
3330
(23.5–35.6) (2705–3920)

9.92

5.50

7.52

2550
(1495–3180)

5.83

2680
(2110–3240)

0.79

1990
(1490–2485)

0.89

1250
(732–1800)

2005

43 290

29.4
3330
10.15
(23.6–35.7) (2705–3920)

5.39

7.38

2520
(1470–3170)

5.80

2655
(2090–3250)

0.76

1963
(1483–2435)

0.82

1160
(715–1700)

2006

45 003

29.4
3330
(23.6–35.8) (2700–3925)

9.82

5.32

7.36

2540
(1530–3140)

5.74

2660
(2100–3200)

0.85

1940
(1475–2.400)

0.76

1250
(720–1735)

2007

46 276

29.4
3330
(23.6–35.8) (2720–3920)

9.83

5.12

6.93

2520
(1511–3145)

5.37

2655
(2140–3200)

0.79

1995
(1490–2450)

0.77

1210
(740–1775)

2008

47 893

29.5
3345
(23.6–35.9) (2720–3940)

9.24

5.22

7.15

2510
(1510–3130)

5.58

2650
(2110–3200)

0.78

1990
(1490–2400)

0.79

1250
(712–1850)

2009

48 237

29.5
3345
(23.6–35.9) (2720–3940)

9.69

5.15

6.98

2515
(1480–3150)

5.38

2660
(2120–3220)

0.82

1984
(1380–2400)

0.78

1240
(750–1795)

2010

49 166

29.7
3350
(23.8–35.9) (2730–3940)

9.24

4.85

6.84

2530
(1470–3135)

5.28

2655
(2120–3200)

0.76

1980
(1470–2470)

0.81

1220
(705–1770)

2011

48 930

29.7
3350
(23.8–36.0) (2730–3940)

9.62

4.89

6.80

2510
(1450–3145)

5.26

2660
(2120–3220)

0.72

1963
(1405–2418)

0.82

1240
(720–1765)

Total 448 520

29.5
3335
(23.6–35.8) (2710–3930)

9.86

5.26

7.16

2520
(1490–3150)

5.58

2660
(2115–3215)

0.78

1975
(1448–2430)

0.80

1220
(730–1780)

Overall delivery
2002

55 275

29.3
3350
10.74
(23.2–35.3) (2730–3950)

4.91

5.99

2520
(1540–3180)

4.74

2650
(2100–3250)

0.59

1970
(1390–2460)

0.61

1220
(750–1790)

2003

55 639

29.3
3350
10.34
(23.2–35.4) (2720–3950)

4.89

5.98

2530
(1600–3140)

4.84

2640
(2090–3200)

0.59

1940
(1440–2460)

0.55

1200
(740–1790)

2004

58 041

29.4
3360
(23.4–35.7) (2740–3960)

9.90

4.87

6.26

2555
(1540–3180)

4.96

2680
(2100–3240)

0.62

1990
(1490–2493)

0.68

1250
(730–1800)

2005

59 368

29.4
3360
10.08
(23.5–35.7) (2740–3960)

4.73

6.19

2535
(1510–3180)

4.96

2660
(2080–3260)

0.61

1970
(1490–2450)

0.62

1160
(713–1700)

2006

60 871

29.4
3360
(23.5–35.8) (2730–3960)

9.81

4.73

6.16

2540
(1560–3155)

4.90

2660
(2090–3210)

0.66

1935
(1470–2400)

0.60

1260
(720–1740)

2007

61 847

29.4
3360
(23.5–35.9) (2740–3960)

9.77

4.64

5.86

2520
(1560–3145)

4.61

2650
(2120–3200)

0.64

1990
(1480–2430)

0.61

1210
(740–1770)

2008

63 999

29.5
3370
(23.5–36.0) (2750–3980)

9.30

4.69

6.11

2520
(1550–3145)

4.84

2650
(2100–3210)

0.63

1990
(1490–2410)

0.63

1255
(710–1850)

2009

63 415

29.5
3370
(23.5–36.0) (2740–3975)

9.71

4.74

6.07

2520
(1528–3150)

4.77

2655
(2090–3220)

0.67

1980
(1385–2400)

0.63

1240
(750–1798)

2010

64 372

29.6
3375
(23.7–36.0) (2750–3980)

9.43

4.59

5.98

2530
(1520–3135)

4.69

2650
(2090–3195)

0.65

1975
(1470–2465)

0.64

1220
(705–1770)

2011

64 050

29.7
3370
(23.8–36.0) (2750–3980)

9.65

4.52

5.88

2510
(1490–3155)

4.62

2650
(2090–3220)

0.61

1955
(1400–2408)

0.65

1240
(712–1765)

Total 606 877

29.5
3360
(23.5–35.8) (2740–3965)

9.85

4.73

6.04

2530
(1540–3155)

4.79

2650
(2100–3220)

0.63

1970
(1450–2430)

0.62

1220
(725–1780)

SGA = Small for gestational age. LBW = Low birth weight (<2500 g).
Preterm categories: mild = 34–36 weeks gestation, moderate = 32–33 weeks, extreme= <32 weeks.
Parity was constant over the study period: median (10–90th centile) = 2 (1–3).
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Table 2| Percentage change in risk of preterm delivery in association with the successive implementation of public smoking bans. Values

are percentage change (95% CI)

Legislation 2006
Model

Step change‡

Legislation 2007

Legislation 2010

Slope change§

Step change‡

Slope change§

Step change‡

Slope change§

Spontaneous preterm delivery
2006†

−3.24 (−4.40 to
−2.07)*

−1.85 (−2.42 to
−1.28)*

N/A

N/A

N/A

N/A

2007†

N/A

N/A

−3.69 (−4.81 to
−2.55)*

−2.16 (−2.85 to
−1.46)*

N/A

n/a

2010†

N/A

N/A

N/A

N/A

−3.36 (−4.73 to
−1.98)*

−5.17 (−7.36 to
−2.94)*

—

—

−3.13 (−4.37 to
−1.87)*

—

—

−2.65 (−5.11 to
−0.13)*

Final

Overall preterm delivery
2006†

−0.59 (−2.63 to
1.49)

−1.95 (−3.50 to
−0.37)*

N/A

N/A

N/A

N/A

2007†

N/A

N/A

−2.28 (−4.37 to
−0.15)*

−1.42 (−2.87 to
0.05)**

N/A

N/A

2010†

N/A

N/A

N/A

N/A

−1.24 (−3.05 to
0.60)

−2.10 (−4.82 to
0.69)

Final

——

—

−3.18 (−5.38 to
−0.94)*

—

—

−3.50 (−6.35 to
−0.57)*

Percentage change based on odds ratios derived from logistic regression models and adjusted for underlying trend, newborn sex, maternal age, parity, socioeconomic
status, urbanisation, calendar month, day of the week, public holidays, influenza epidemics, and short term changes in apparent temperature and particulate air
pollution (PM10). Final models were obtained by including the three step changes and the three slope changes in one model and then removing the least significant
factors one at a time.
*P<0.05; **P<0.1.
†Single-legislation models including either the step change or the slope change into the model.
‡Step change at 1 January 2006 (legislation 2006), 1 January 2007 (legislation 2007), or 1 January 2010 (legislation 2010).
§Slope change after 1 January 2006 (legislation 2006), 1 January 2007 (legislation 2007), or 1 January 2010 (legislation 2010).
N/A = Not applicable.
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Figure

Time trend in rate of spontaneous preterm deliveries (with 95% confidence interval) in Flanders, 2002–11, with vertical
lines indicating stepwise implementation of smoke-free legislation
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