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Smoking Ban and Health at Birth

Tamas Hajdu - Gabor Hajdu

Abstract

In 2012, smoking restrictions were extended to hospitality venues in Hungary. Women
working in bars and restaurants were primarily affected by the intervention. In this research,
we analyze the effect of this smoking ban on the outcomes of their intended pregnancies.
Using complete individual live birth, fetal loss (miscarriage, stillbirth), and infant mortality
registry data, we examine the probability of live birth, indicators of health at birth, and the
probability of death in the first year of life. We perform a difference-in-differences estimation
and show that the smoking ban has improved health at birth of the newborns of mothers
working in bars and restaurants and has reduced infant mortality among them. Performing a
series of robustness tests, we provide evidence that strongly supports the causal
interpretation of our results. We also show that the ban was more beneficial for newborns of

parents with low educational attainment and with lower fetal health endowments.

JEL classification: 118, J13
Keywords: smoking ban, policy evaluation, health at birth
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Dohanyzasi tilalom és sziiletéskori egészség

Hajdu Tamas - Hajdu Gabor

Osszefoglald

A nemdohanyzok védelmérdl szolo torvény 2012-es modositdsa a dohanyzasi tilalom
szigoritasat eredményezte. A valtozas jelentGs mértékben érintette a vendéglatohelyeken
dolgoz6 néket. Kutatasunkban ennek az intézkedésnek a hatasat vizsgaljuk a barokban és
éttermekben dolgoz6 nék terhességi kimeneteire. Egyéni szintli, adminisztrativ adatbazisok
segitéségével elemezziik az élvesziiletés esélyének, a sziiletéskori egészségi allapot
indikatorainak és a csecsemd@halélozas kockazatanak valtozasat. Kiilonbségek kiilonbsége
becslést alkalmazva megmutatjuk, hogy a jogszabalyvaltozast kovetSen javult az érintett n6k
altal sziilt ujsziilottek egészségi allapota és csokkent koriikben a csecsemdéhaldlozas
valészintisége. Robusztussagi tesztek soraval tadmasztjuk ald az eredményeink oksagi
értelmezésének helyességét. Tovabba megmutatjuk azt is, hogy az intézkedés az alacsonyabb

statuszi, illetve rosszabb egészségi allapota gyerekre nagyobb hatéssal volt.

Targyszavak: dohényzési tilalom, hatasvizsgalat, sziiletéskori egészség

JEL kédok: 118, 113



1. Introduction

There is vast evidence on the harmful effects of smoking and secondhand smoke exposure;
therefore, governments try to reduce smoking prevalence and smoke exposure by enacting
tobacco control policies. Tobacco control interventions can take many forms, from cessation
support to tax policy to prohibiting smoking in certain places. The evaluations of such
interventions are indispensable for planning future policies and for enhancing the well-being

of the society.

In this paper, we focus on smoking bans and birth-related outcomes. The vast
majority of the studies that evaluated the effect of policies prohibiting smoking in public
places, workplaces, or hospitality venues on birth outcomes used data that covered the entire
population. Many of them applied interrupted time-series (ITS) analysis (Been et al., 2015;
Cox et al., 2013; Kabir et al., 2013; Mackay et al., 2012; McKinnon et al., 2015; Peelen et al.,
2016; Vicedo-Cabrera et al., 2016). A meta-analysis of the papers using the ITS design found
mixed results. A smoking ban in workplaces or public places is associated with a reduction in
preterm births, but it does not influence low birth weight (Been et al., 2014); however, recent
studies reported more significant impacts. Other papers used the panel data of countries, US
states/counties, or other geographical units. They exploited geographical differences and
variations in the timing of smoking bans to estimate their effect on infants’ health or on the
prevalence of sudden infant death syndrome (Bartholomew and Abouk, 2016; Hawkins et al.,
2014; Hoynes et al., 2011; King et al., 2015; Markowitz, 2008; Markowitz et al., 2013; Page et

al., 2012). Most of these studies concluded that smoking bans have limited effects.

One of the major methodological issues of the ITS estimation strategy is to
appropriately model the pre-intervention time trend (Huesch et al., 2012; Lagarde, 2012).
Another difficulty arises from the studies using data covering the entire population as
follows. The (treatment on the treated) effect of workplace smoking bans might be
underestimated, since many workplaces are smoke-free before the intervention (Been et al.,
2015; Peelen et al., 2016). The higher the proportion of workplaces being smoke-free prior to
the ban, the higher the probability that an intervention appears to be ineffective, even if it has

significant impact on certain groups of people.

Studies that are able to identify a subset of the population where pre-intervention
exposure is more common, and that can follow a difference-in-differences strategy, might be
more successful in estimating causal treatment on the treated effects. Such a rare example is
the paper of Bharadwaj, Johnsen, and Loken (2014), which analyzed a 2004 law change in

Norway that restricted smoking in bars and restaurants. Applying a difference-in-differences



approach, it found that health at birth of children of female restaurant and bar workers

improved after the ban.

In this paper, we estimate the impact of the 2012 amendment to the Act on the
protection of nonsmokers on several outcomes of intended pregnancies! of mothers working
in bars and restaurants. The law change strengthened the existing Hungarian anti-smoking
legislation and had the strongest effect on women working in bars and restaurants, as in most
bars/pubs and in many restaurants smoking was allowed before 2012. We use complete
individual live birth, fetal loss, and infant mortality registry data, and we examine the
probability of live birth, various health at birth indicators of the newborns, and mortality in
the first year of life. We perform a difference-in-differences estimation and show that the
smoking ban has improved the health of newborns of the bar worker mothers and has
reduced infant mortality among those newborns. We observed that birth weight increased by
56 grams, gestation length by 0.19 weeks, and Ponderal index by 0.04 points. After the ban,
the affected newborns had 1.2 percentage points lower chance of being born with very low
birth weight, 2.2 percentage points lower chance of being born with low birth weight, and 0.9
percentage points lower chance of being born very preterm. In addition, the probability of
being born with a low Ponderal index and infant mortality has been reduced by 4.1 and 0.5

percentage points, respectively.

Performing a series of robustness tests, by which we can rule out (among others) the
concern about selection on unobservables and model misspecification, we show that the
estimated effects are very likely to be causal. We also show that the ban was more beneficial
for the children of parents with low educational attainment. In addition, to our knowledge
first in the literature, we provide evidence that newborns with lower fetal health endowments

might benefit more from the smoking restrictions.

Our paper adds to the literature on the effect of smoking bans in several ways. First,
we estimate the impact of a smoking ban not at the entire population level but for mothers
working at workplaces where smoking was permitted and smoke exposure was intense prior
to the law change. Second, unlike previous papers that usually focus on a couple of birth
outcomes, we analyze the policy impact of the ban on a broad set of health indicators of every
intended pregnancy. Using administrative micro datasets, we are able to follow every child
from the conception until the age of 1. To our knowledge, our paper is the first to investigate
the impact of a smoking ban on an indicator of fetal loss that includes miscarriages and
stillbirths as well. Third, we use a continuous treatment variable (instead of a binary
indicator) that measures the intensity of exposure to a smoke-free working environment

precisely. In addition, our treatment variable takes into account the potential endogeneity of

! Unintended pregnancies end in induced abortions, whereas intended pregnancies end in live
births or fetal losses (miscarriage or stillbirth).



gestation length. Fourth, we analyze the heterogeneity of the effects by parental education,
and, first in the literature, by fetal health endowment. Most of the previous studies have

focused on average population effects.

The paper is structured as follows. Section 2 introduces the 2012 law change in
Hungary. Section 3 discusses our data and empirical strategy. Section 4 presents the results,

and Section 5 provides a conclusion.

2. The Hungarian smoking ban in 2012

On April 26, 2011, an amendment to the Act on the protection of nonsmokers (Act XLII of
1999) was adopted by the Hungarian Parliament, which strengthened the existing Hungarian
anti-smoking legislation. This law, which went into effect January 1, 2012, bans smoking in
public-education institutions, in enclosed workplace areas, on public transport, in childcare
and healthcare institutions, and in hospitality venues (including pubs, bars, and restaurants).
In workplaces and most public places, smoking was allowed only in designated smoking areas
even before 2012, which means that hospitals, educational facilities, and many other
workplaces were already smoke-free prior to the amendment. However, the amendment had
a substantial effect on bars and most restaurants where smoking was previously permitted.
The ban took full effect on April 1, 2012; previously, during the first three months, the

consequences of noncompliance resulted in warnings only.

Before 2012, exposure to cigarette smoke was intense in Hungarian bars and
restaurants. According to the Eurobarometer survey conducted in 2009,2 78% of the
Hungarian adult population experienced smoking inside bars, and 43% experienced smoking
inside restaurants. After the ban, air quality in bars and restaurants substantially improved.
In 2014, only 9% and 4% of people reported that people were allowed to smoke inside bars or
restaurants, respectively.3A study that measured the level of indoor air pollution in 42 public
locations in 2008 in Hungary reported that smoking was observed in all pubs and in four-
fifths of the restaurants. Furthermore, bars and restaurants with smoking had much higher
than average levels of particulate matter, less than 2.5 microns in diameter (PM2.5),
compared with other public places with smoking observed, and it reached the level that is
considered unhealthy according to the air quality standard of the US Environmental

Protection Agency (Tarnoki et al., 2009). An assessment of the changes in the indoor air

2European Commission (2012): Eurobarometer 72.3 (Oct 2009). TNS OPINION & SOCIAL,
Brussels [Producer]. GESIS Data Archive, Cologne. ZA4977 Data file Version 2.0.0,
doi:10.4232/1.11140

3European Commission and European Parliament, Brussels (2015): Eurobarometer 82.4 (2014).
TNS Opinion [Producer]. GESIS Data Archive, Cologne. ZA5933 Data file Version 5.0.0,
doi:10.4232/1.12265
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quality of hospitality venues after the ban showed that the ban was effective: concentration of

PM2.5 has reduced by 90% (Beregszaszi et al., 2012).

3. Data and empirical strategy

3.1. Data

We used individual live birth, fetal loss (miscarriages and stillbirths), and infant mortality
registry data of the Hungarian Central Statistical Office. Infant mortality and live birth
datasets are linked. The matching is almost perfect: more than 99% of the infant mortality
records are linked to the live birth dataset. Using these datasets, we are able to observe every

intended pregnancy in Hungary, and we can follow them until the age of 1.

These administrative data contain information on the exact date of the end of the
pregnancy and characteristics of the mother (age, education, marital status, employment,
pregnancy history, place of residence). Registry of live births collects information on the sex
of the newborn and characteristics of the father as well (age, education, marital status,
employment, place of residence). Importantly, the datasets include FEOR (the standard
classification of occupations in Hungary) codes* of the parents. This four-digit code classifies
almost 500 occupations. Using the occupation codes, we are able to identify waitresses and

bartenders who were primarily affected by workplace smoke exposure before 2012.

Both registry of live births and registry of fetal losses contain information on
pregnancy length, by which we are able to determine the date of conception. This way we can
calculate our main indicator of smoke exposure in utero: the duration of pregnancy when the
fetus was not exposed to cigarette smoke at the workplace of the mother. Our exposure
variable is not based on the actual duration, but we use an exposure indicator that would
have been observed if the pregnancy had lasted exactly 40 weeks. An exposure variable that
uses the actual duration of pregnancy is potentially endogenous because parents’
characteristics influence gestation length. Using an exposure indicator based on 40 weeks of

gestation allows us to avoid this bias.
We use a broad set of health indicators as outcome variables:
1. Being born alive
Birth weight

Very low birth weight (<1500 g)
Low birth weight (<2500 g)

A S

Week of delivery

4For a detailed description, see http://www.ksh.hu/docs/szolgaltatasok/eng/feoro8/efeoro8.pdf.
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Very preterm birth (born before 32 weeks of gestation)
Preterm birth (born before 37 weeks of gestation)

Ponderal indexs

© © W o

Low Ponderal index (<2)
10. APGAR score (at 5 minutes)
11. Low APGAR score (<8)

12. Infant mortality
Outcomes 2—12 are analyzed only for pregnancies that ended in a live birth.

We exclude pregnancies if the mother is a non-Hungarian resident or if her place of
residence is unknown because we have no information on the smoke exposure at her

workplace. We also exclude twin births.
3.2. Estimation method

We employ a difference-in-differences strategy to estimate the impact of the smoking
ban. We compare the health indicators of the children of mothers working in bars and
restaurants to the health indicators of the control mothers’ children. We estimate the

following equation:
Yit :a+ﬁlBARi+ﬁ2TIt+ﬁ3BARiXTIt+7/Xit+git (1)

where 7 denotes the individual (fetus/newborn) and t stands for time. BAR denotes
mothers working in bars and restaurants (treatment group) and TI is a measure of treatment
intensity. BAR takes the value 1 for mothers who are active on the labor market and work in
bars and restaurants® and o for control mothers. TI takes a value between 0 and 1, depending
on the duration of pregnancy when the fetus was not exposed to cigarette smoke at the
mother’s workplace. As we noted in the previous section, this exposure variable is not based
on the actual duration of the pregnancy, but it is calculated for 40 weeks of gestation to rule
out endogeneity.”Since the smoking ban took full effect only on April 1, 2012 and animal
studies suggest that smoke exposure might have detrimental effects on birth outcomes even if
it stopped just before conception (Hegazy and Almalki, 2013; Huang et al., 2009), we chose
this date as the start of the treatment. Therefore, TI takes the value 1 if the pregnancy started
in a smoke-free environment (the mother conceived after April 1, 2012), whereas it takes the
value 0 if the 40th week of the pregnancy ended before the ban (before April 1, 2012). For the
rest of the pregnancies (conception dates), it takes a value strictly greater than o and strictly

less than 1.8

5 Ponderal index = 100x(birth weight in g)/(birth length in cm)3

6 The FEOR codes are the following: 5132 and 5133.

7We can also perform an IV regression using this variable as an instrument. The results of this
exercise are identical to the main results reported in Table 1 (see Table A16 in the Appendix).

8Figure A1 in the Appendix depicts treatment intensity by conception date.
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Y denotes the birth outcomes, whereas X is the vector of control variables. The latter
includes characteristics of the mother (age, age squared, dummies for marital status,
dummies for education level, number of pregnancies/live births/abortions in log form), a
nonlinear time trend, and a nonlinear seasonality measure. In addition, for outcomes 2—12,
vector X includes the sex of the newborn, the number of days between the current and
previous live birth (in log form), and the characteristics of the father (age, age squared,
dummies for education level, dummies for labor market status) as well. The nonlinear time
trend captures important factors that affect every pregnant woman in Hungary, whereas the
nonlinear seasonality measure controls for the fact that mothers with different characteristics
tend to conceive at different times of the year (Buckles and Hungerman, 2012; Currie and
Schwandt, 2013) and for other seasonal differences. A continuous time variable based on
conception date is used to control for time trend, whereas a continuous time variable based
on the day of conception within the year (running from 1 to 365)9 is used to capture

seasonality. In both cases, nonlinearity is modeled by quadratic and cubic terms.

The key coefficient is 5, which measures the policy effect on the outcome of interest

for bar and restaurant workers. We report only this coefficient throughout the paper.

In the main analysis, we use those live birth and fetal loss data, where the pregnancy
started between November 12, 2010 and November 11, 2012. We selected this period of 2
years in the following way. First, we took all conception days where our treatment intensity
variable is strictly greater than o and strictly less than 1 (June 27, 2011—March 31, 2012).
Then, we added equal numbers of conception days where TI=1 (the pregnancy started in a
smoke-free environment) and TI=0 (the 40 week of the pregnancy ended before the ban).
For robustness checks (e.g., randomization test), we use data for earlier and later periods as

well.

The control group in the main analysis consists of working mothers who have similar
personal characteristics to the bar worker mothers, but they were not exposed to cigarette
smoke in their workplace even prior to the ban. The following occupations are included into
the control group: (commercial occupations) shop salesperson, lender, street and market
salesperson, street and market salesperson selling food and beverages, fast food restaurant
assistant, shop cashier/ticket clerk, service station attendant, contact center salesperson,
other commercial occupation, not elsewhere classified; (personal care and service workers)

hairdresser, beautician, manicurist/pedicurist, babysitter/nurse; assistant nurse/dresser,

9 February 29t is coded as February 28t in leap years.
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home personal care worker, other personal care worker; (catering industry occupations)

cook, confectioner, head-cook/chef.1°

Since stable composition of the treated and control groups might be crucial in the
difference-in-differences estimation strategy, in Table A1 in the Appendix we compare the
characteristics of the bar worker and control mothers in terms of some important
demographic variables for three periods: before (TI=0), intermediate (0<TI<1), and after
(TI=1). Although there are some minor differences between the two groups, the differences

are quite stable in time; they do not change considerably between the three periods.

We estimate equation (1) using an OLS regression. Standard errors are clustered at

the conception-day level. Dummies are included for missing control variables.

4. Results

4.1. Main results

Table 1 shows the estimated effects (B coefficients) of the 2012 smoking ban on the 12 birth
outcomes. For seven outcomes, we get a significant coefficient at the 5% level, whereas for
one additional outcome, we get a significant coefficient at the 10% level. For the probability of
live birth, preterm birth, APGAR score, and low APGAR score, the point estimates suggest
that the ban might have had a beneficial effect, but the coefficients are insignificant. The ban
has increased the birth weight of newborns of mothers working in bars and restaurants by 56
grams. It means a 1.7% increase compared to the pre-ban average of the treated group (3264
grams). Due to the ban, the probability of being born with very low and low birth weight has
decreased by 1.2 and 2.2 percentage points, respectively. These are substantial changes given
the pre-ban prevalence of very low birth weight (1.9%) and low birth weight (7.7%). We see
an improvement in gestation length (increase of 0.19 weeks) and very preterm birth
(decrease of 0.9 percentage points). The pre-ban benchmark values are 38.8 weeks and 1.5%,
respectively. There is a positive effect on the Ponderal index (0.037 with a pre-ban value of
2.37), whereas the probability of being born with a low Ponderal index has decreased by 4.1
percentage points from the 16.1% pre-ban prevalence. We also see a reduction in the

probability of infant mortality (decrease of 0.5 percentage points).

10 The FEOR codes are the following: (commercial occupations) 5113-5117, 5121, 5123-5129, 9235,
(personal care and service workers) 5211-5213, 5221-5229, (catering industry occupations) 5134-5135,
3222,

11



Table 1

The effect of the smoking ban on birth outcomes

(1 (2) (3) 4 (5) (6)
Very low Ve
L Birth ry Low birth Week of v
Live birth . birth . . preterm
weight ) weight delivery .
weight birth
Bar worker x Treatment 0.006 55.500" -0.012" -0.022* 0.189" -0.009"

(0.012) (26.141) (0.005) (0.011) (0.087) (0.005)

Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.59 0.04 0.01 0.02 0.03 0.01
N 23467 18753 18753 18753 18755 18755
p-value 0.625 0.034 0.018 0.056 0.030 0.043
(7) (8) (9) (10) (11) (12)
Low Low
Preterm Ponderal APGAR Infant
) i Ponderal APGAR .
birth index . score mortality
index score
Bar worker x Treatment -0.019 0.037" -0.041" 0.033 -0.006 -0.005"
(0.012) (0.017) (0.017) (0.034) (0.006) (0.003)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.02 0.01 0.01 0.01 0.01 0.00
N 18755 18753 18753 18732 18732 18755
p-value 0.118 0.036 0.019 0.323 0.300 0.036

Control variables: (1)-(12) characteristics of the mother (age, age squared, dummies for marital status,
dummies for education level, number of pregnancies/live births/abortions in log form), nonlinear time
trend, nonlinear seasonality measure; (2)-(12) sex of the newborn, number of days between current
and previous live birth (in log form), characteristics of the father (age, age squared, dummies for

education level, dummies for labor market status).
Clustered standard errors in parentheses

+p< .10, 'p< .05, p< .01
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The estimated effects are substantial and highly plausible given the results of meta-
analyses on the effect of smoking and smoke exposure. Exposure of nonsmoking pregnant
women to tobacco smoke reduces birth weight by 30—60 grams (Leonardi-Bee et al., 2008;
Salmasi et al., 2010), increases the prevalence of low birth weight by 16—30% (Leonardi-Bee
et al., 2008; Salmasi et al., 2010), and increases the risk of stillbirths by 23% (Leonardi-Bee
et al., 2011). These studies found no significant effects for spontaneous abortion (Leonardi-
Bee et al., 2011), APGAR score (Salmasi et al., 2010), gestation length, and preterm birth
(Leonardi-Bee et al., 2008; Salmasi et al., 2010). Maternal smoking increases the risk of
preterm delivery by 27% (Shah and Bracken, 2000), and it is associated with around a 40%
increase in the odds of stillbirth (Marufu et al., 2015) and around a 25-30% increase in the

odds of miscarriage (Pineles et al., 2014).

We also note that our results are remarkably similar to those estimated in the paper of
Bharadwaj, Johnsen, and Loken (2014), whose empirical method is also very similar to ours.
They found that the smoking ban in Norway that extended smoking restrictions to hospitality
venues has increased birth weight by 54.9 grams (although it is not significant), decreased
the probability of being born weighing less than 1500 grams and being born pre-term by 1.9
and 2.5 percentage points, respectively. However, they found zero effect on being born less

than 2500 grams and an unexpected negative (but insignificant) effect on APGAR score.

In sum, our results suggest that the Hungarian smoking ban has improved birth

outcomes for the newborns of women working in bars and restaurants.

4.2. Robustness

In this section, we test the robustness of our results by (i) implementing a placebo test, (ii)
performing a randomization test, (iii) changing the control group, (iv) checking the common
pre-ban trends assumption of the difference-in-differences approach, (v) changing the time
period we used in the main analysis, (vi) changing the control variables, (vii) calculating

standard errors in various ways, and (viii) changing the exposure indicator.

Although Table A1 shows that there is no substantial change in the difference between
the treated and control groups in terms of some observable characteristics, the selection on
unobservable variables may create omitted variables bias. The main concern is that women
who would in any case have better pregnancy outcomes or healthier newborns might have

started to work in bars after the ban. As the law on the smoking ban was adopted on April 26,

1 In the recent literature, we did not find any meta-analysis on the effect of maternal smoking on
birth weight. Individual studies reported that maternal smoking during pregnancy reduces birth
weight by 150—250 grams (Bharadwaj et al., 2014; da Veiga and Wilder, 2007; Harris et al., 2015;
Juéarez and Merlo, 2013).

13



2011, it is also possible that more careful bar worker women decided to postpone their
pregnancies until their workplaces became smoke-free. As a result of this sorting, the effect of
the ban could look better than how it really is. To rule out these possibilities, we run a
placebo regression where the outcome variables were changed to the health indicators of the
older sibling of the newborns.'2 These outcomes could not have been affected by the ban, but
should have been influenced by the unobserved, time-invariant “quality” of the mother. If we
observe non-zero associations, then the causal interpretation of our results is false. In
contrast, zero associations can prove that selection is not a serious problem in our analysis.
Table 2 summarizes these estimations. The coefficients in the majority of the outcomes are
much weaker than those presented in Table 1 and, in some cases, they point in the “wrong”
direction. There is no significant coefficient at the 5% level. However, since many newborns
are first children, the number of observations is much less than in Table 1, thus, to make a
meaningful comparison, we have to re-estimate our main model to include only those who
have an older sibling. In Table 3, we see that the point estimates from this exercise are very
similar to the coefficients in Table 1, but since we used only 40% of the main sample,
standard errors are much higher. Therefore, the coefficients are rarely significant.
Nevertheless, these results suggest that change in the composition of the bar worker mothers

is unlikely to be a problem in our estimations.

12The registry of live births contains information not only on the date of the actual birth event but
on the date of the previous delivery (live birth) of the mother as well. Using this information, we are
able to link siblings.

14



The results of the placebo regressions

Table 2

(1) (2) (3) 4) (5) (6)
Very low Ve
L Birth ry Low birth Week of v
Live birth ) birth ) ) preterm
weight . weight delivery .
weight birth
Bar worker x Treatment NA 8.039 0.006 -0.021 0.012 -0.000
(49.568) (0.008) (0.021) (0.158) (0.009)
Controls Yes Yes Yes Yes Yes
Adjusted R-squared 0.01 -0.00 0.01 0.01 0.00
N 7583 7583 7583 7578 7578
p-value 0.871 0.503 0.321 0.940 0.996
(7) (8) 9) (10) (11) (12)
Low Low
Preterm Ponderal APGAR Infant
. Ponderal APGAR )
birth index ) score mortality
index score
Bar worker x Treatment -0.021 0.017 -0.045 -0.029 0.017* -0.002
(0.021) (0.030) (0.031) (0.060) (0.009) (0.006)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.00 0.01 0.00 0.01 0.00 0.00
N 7578 7583 7583 7501 7501 7584
p-value 0.330 0.573 0.153 0.632 0.062 0.793

Note: In these estimations, the outcome variables from Table 1 were changed to the health at birth

indicators of the older sibling of the newborns.

Clustered standard errors in parentheses

+p< .10, ‘p< .05, “p< .01

15



Table 3

The effect of the smoking ban on birth outcomes (first children are excluded)

(1) (2) (3) 4) (5) (6)
Very low Ve
L Birth ry Low birth Week of v
Live birth ) birth ) ) preterm
weight . weight delivery .
weight birth
Bar worker x Treatment NA 88.253+ -0.013 -0.032 0.230 -0.010
(46.762) (0.009) (0.020) (0.151) (0.009)
Controls Yes Yes Yes Yes Yes
Adjusted R-squared 0.04 0.01 0.02 0.03 0.01
N 7583 7583 7583 7578 7578
p-value 0.060 0.147 0.107 0.128 0.244
(7) (8) (9) (10) (11) (12)
Low Low
Preterm Ponderal APGAR Infant
. Ponderal APGAR )
birth index ) score mortality
index score
Bar worker x Treatment 0.008 0.000 -0.030 0.019 -0.006 -0.011"
(0.020) (0.030) (0.028) (0.056) (0.009) (0.005)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.02 0.01 0.01 0.02 0.01 0.00
N 7578 7583 7583 7501 7501 7584
p-value 0.692 0.998 0.284 0.734 0.546 0.031

Note: The estimations are similar to those reported in Table 1, but first children are excluded.

Clustered standard errors in parentheses

+p< .10, ‘p< .05, “p< .01
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To verify that our results indeed show the effect of the smoking ban, and are not just
the result of coincidence or model misspecification, we performed a randomization test. In
this exercise, we assumed that the smoking ban was not introduced on April 1, 2012, but on
other random dates. We randomly selected 1000 days from the period January 1, 2002—
December 31, 2010, and then we re-estimated our main model using these dates as the start
of the ban. Next, we compared the coefficients from Table 1 to the distribution of the 1000
coefficients we obtained from this randomization test to calculate empirical p-values. Table 4
presents the p-values, whereas Figure A2 in the Appendix shows the distribution of the
coefficients. For example, in the case of birth weight, only 3 out of 1000 coefficients are
higher than 55.500 (the coefficient reported in Table 1), which means that the empirical p-
value is less than 1% (0.003). Looking at the other estimations, we can conclude that it is

unlikely that our main estimations are the result of pure chance or model misspecification.

Table 4
The empirical p-values obtained from the randomization test
¢y (2) (3) 4) (5) (6)
Very low Ve
L Birth ry Low birth  Week of o
Live birth . birth ) . preterm
weight ) weight delivery .
weight birth
p-value 0.260 0.003 0.000 0.053 0.063 0.007
(7) (8 (9) (10) (11) (12)
Low Low
Preterm  Ponderal APGAR Infant
. ) Ponderal APGAR .
birth index . score mortality
index score
p-value 0.079 0.093 0.000 0.150 0.117 0.027

A different way to exploit the information that is provided by the randomization test is
to take into account all 12 coefficients that we get from an individual estimation. Since for
every outcome we have a strong expectation regarding the sign of the coefficient, we can

count the number of coefficients with the expected sign for every random setting.4 Our

13 In this period, there was no tobacco control intervention that affected the treated group, but did
not affect the control group (or vice versa).

14 We expect to see a negative sign for very low birth weight, low birth weight, very preterm birth,
preterm birth, low Ponderal index, low APGAR score, and infant mortality, whereas we expect a
positive sign for live birth, birth weight, week of delivery, Ponderal index, and APGAR score.
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benchmark value comes from the main results in Table 1, where all coefficients have the
“right” sign, that is, our variable takes value 12. Column 2 in Table 5 shows the result for the
1000 random dates. We do not find any estimation where all the coefficients have the

expected sign, and we see 11 correct signs (out of 12) in only 4 cases.
Table 5

The result of the randomization test

X: # of estimations with X...
# of o
. o . significant (at 10% level)
coefficients coefficients with the . )
) ) coefficients with the
with the expected sign

) expected sign
expected sign

0 0 540
1 14 216
2 32 127
3 50 100
4 110 17
5 95 0]
6 159 o}
7 198 o
8 174 0
9 115 0
10 49 0
11 4 0
12 0 0
Total 1000 1000
Benchmark X
(Table 1) 12 8
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Next, we created a variable that shows not only the number of coefficients with the
correct sign but also the number of statistically significant (at 10%) coefficients with the
expected sign. In this case, our benchmark value is 8. Column 3 in Table 5 shows that there is
no other estimation with similar results. The maximum number of statistically significant
coefficients with the expected sign is only four. In sum, both the randomization test and the

placebo test strongly support the causal interpretation of our results.

Next, we changed the control group. We selected three alternative control groups: (i)
shop salespersons, (ii) active mothers, and (iii) all mothers. Table A3, Table A4, and Table A5
in the Appendix summarize the results, respectively. They show that our main results are not

driven by the selection of the control group.

One of the key identification assumptions of the difference-in-differences estimation
is that the time trends of the outcome variables are similar for the treatment and control
groups prior to the ban. We investigated this assumption for the pre-ban (before) period in

Table A6 in the Appendix assuming linear time trends. We estimate the following equation:
Y, =a+ B BAR, + B,CDATE, + ,BAR, x CDATE, + ¢, (2)

where BAR denotes mothers working in bars and restaurants, and CDATE is a
continuous time variable based on conception date. The results show that the time trends of
the treatment and control groups are similar for most outcomes, and even if the time trends
do not move in parallel (the common trend assumption does not stand), the diverging trends
result in an underestimation of the effect of the smoking ban. For example, we see a
significant increase in the probability of very low birth weight for the mothers working in
bars and restaurants relative to the control group, which tends to make the effect of the

smoking ban look worse than in reality.?s

Next, we changed the 2-year period that we used in the main analysis. In a series of
estimations, we added or removed 2 and 4 months.*¢ Table A7 and Table A8 in the Appendix
show that the results remain the same if we use a shorter estimation period (20 or 22 months
instead of 24 months). If we use more than a 24-month estimation period, then the estimated
coefficients become weaker (Table A9 and Table A10, Appendix). One of the main causes of
the result is that the common trend assumption does not hold for longer periods prior to the
ban, which distorts the results. As we discussed earlier, the differences in trends cause an
underestimation of the effect of the ban. Besides, at the end of 2012 and in 2013, numerous
changes were introduced regarding tobacco control policies. For example, since September

2012, all tobacco products have to be produced with warning images on the packaging, and

15 If we increase the length of the pre-ban period, the diverging trends become more pronounced,
but we note again that these differences in trends cause an underestimation of the expected effects.
164 /—1-1 month or 2-2 months from the beginning and the end of the estimation period.
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from January 2013, only tobacco products with these images could be sold. In addition, from
July 15, 2013, the availability of tobacco products was significantly reduced: tobacco products
may only be sold in national tobacco stores.'” It is possible that bar worker mothers (on the
margin) have stopped smoking or reduced cigarette consumption due to the smoking ban,
and, therefore, they were influenced less by the subsequent changes. In other words, warning
images and reduced availability of tobacco products have improved health at birth in the
control group to a greater extent. In sum, subsequent tobacco control policies might have

decreased the initial positive effect of the ban.

We also estimated a model where the intermediate period was excluded (conception
days where the treatment intensity variable is strictly greater than o and strictly less than 1).
The result of this exercise is shown in Table A11 in the Appendix. We can see that these

results are identical to those reported in Table 1.

In Table A12 in the Appendix, we estimated our models without any control variables.
We can conclude that excluding controls has no substantial effect on the coefficients and p-
values. We also experimented with controlling for time-invariant geographical differences by
including microregion fixed effects into our estimation.® These additional controls do not

influence our results (Table A13, Appendix).

In Table A14 in the Appendix, we performed a series of estimations with various ways
of calculating standard errors. From this exercise, we report only p-values, since the
coefficient estimates are identical. The first row shows p-values from Table 1. We cluster
standard errors at the conception-month level and at the microregion level as well. We also
report unclustered robust and conventional standard errors. None of these changes alter our

results.

Finally, we changed our treatment intensity variable. In the main analysis, we
assumed that the ban took full effect on April 1, 2012 because there was a 3-month grace
period when the violation of the smoking ban did not result in a fine. Instead of this
treatment variable, we created a new exposure indicator where the starting date of smoke-
free bars is set to January 1, 2012. Then, we re-estimated our equations using the alternative
treatment variable.? Table A15 in the Appendix shows the results of this estimation. In this
case, we get weaker and mostly nonsignificant coefficients; however their signs are as we
expected. Three independent mechanisms might explain these results. All of them might
make the new treatment variable upwardly biased for many observations, resulting in an

underestimation of the effect of the ban. First, until April 1, 2012 noncompliant bars and

17 The number of tobacco shops fell from over 40,000 to around 6000 between 2011 and 2013
(Laki, 2015).

18 Hungary consists of 174 micro-regions.

19 The period of 2 years we used for this analysis has been changed along with the treatment
intensity indicator. In the selection process, we used the same procedure as described in Section 3.2.

20



restaurants were not fined, so it is possible that some of them continued to allow their
costumers to smoke even after January 1. Second, the effect of exposure to secondhand
smoke might be persistent. It might take some time until the pollution is eliminated from
human body. Although we have no experimental evidence on human subjects, animal studies
suggest that smoke exposure might have detrimental effect on birth outcomes even if it
stopped just before the conception (Hegazy and Almalki, 2013; Huang et al., 2009).2° Third,
Bharadwaj, Johnsen, and Loken (2014) found that the main mechanism behind the effect of
the smoking ban in Norway is the changes in smoking behavior of the mothers. If many
mothers do not stop smoking right after the ban but adjust their smoking behavior gradually
or with some delay, then we observe the full effect of the intervention also with delay.
Analyzing Swiss data, Boes, Marti, and Maclean (2015) provide evidence that public venue

smoking bans reduce smoking prevalence, but the effect emerges with delay.2

4.3. Heterogeneity by parental education

Next, we analyze the heterogeneity of the estimated effects of the ban by parental education.
We created two subsamples by education of the mother. We labeled those children as high
status whose mothers are high school or university/college graduates.22 Then, we repeated
this exercise using the education of the father. Table 6 shows the estimations for mothers
with low (panel A) and high education (panel B), whereas Table 7 presents the results for
fathers with low (panel A) and high education (panel B). From these estimations we see that
the effects of the ban are usually stronger for those whose parents have low education. In the
subsample of high-status children, the coefficients are rarely significant and in many cases
are close to zero. In addition, for some outcomes the point estimation has an unexpected
sign. This is in line with previous studies that found that tobacco control policies are more

effective among low-status individuals (Hawkins et al., 2014; Markowitz et al., 2013).

We have three hypotheses that can explain these differences. In general, all of them
assume that avoidance behavior might be more pronounced among mothers with high

education: they are more likely to take actions that lessen the smoke exposure of their fetuses

20Related to this, most non-experimental (observational) human studies reported that mothers who
quit smoking in early pregnancy have infants with similar birth outcomes as those infants of non-
smokers (McCowan et al., 2009; Wisborg et al., 2001; Yan and Groothuis, 2014). Others found that
early quitters have somewhat worse outcomes (Juarez and Merlo, 2013).

21 Other studies (based on the whole population) found no evidence that smoking bans reduce
prevalence of smoking or smoking behavior in general (Adda and Cornaglia, 2010; Anger et al., 2011;
Jones et al., 2015). However, individuals who are more affected by smoking bans seem to adjust their
behavior (Anger et al., 2011; Bitler et al., 2010).

22 In Hungary, primary education lasts 8 years, and it is followed by three types of secondary tracks:
vocational training school, vocational high school, and general high school. Unlike vocational training
schools, high schools prepare students for a school leaving exam (Matura exam), which serves as an
entry exam into tertiary education of any kind.
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than mothers with low education.23 A smoking ban might affect the birth outcomes via two
different ways: (i) the smoking habit of the mothers and (ii) the external effect of others’
smoking. Our first hypothesis is related to the smoking habit of the mothers. Mothers with
high education might stop smoking with a certain probability when they get pregnant
irrespectively of the tobacco control interventions. Therefore, the 2012 smoking ban does not
substantially influence their smoking behavior; however, it induces mothers with low
education to stop smoking. In general, high-status mothers are more likely to discontinue
smoking before or during their pregnancy (Balazs et al., 2014; Foley et al., 2011; Hiscock et
al., 2012). It might mean that additional external incentives are less effective among them
because of some kind of floor effect. In line with this, Colman, Grossman, and Joyce (2003)
and HawKins et al. (2014) report that the effect of increasing cigarette taxes on cessation of

smoking during pregnancy is somewhat greater among women with less education.

The second and third hypotheses can explain why the exposure to secondhand smoke
of high-status fetuses does not change due to the ban. Working in a non-smoke-free
environment, mothers with higher educational attainment might go on maternity leave
earlier than mothers with lower educational attainment. In this way, they might avoid the
consequences of the cigarette-smoke exposure even prior to the ban. Similarly, an extreme
sorting could explain the results. More educated women might be more likely to work in
those bars and restaurants that were already smoke-free prior to the ban; thus only less-

educated women were affected by the law change.

Without appropriate data (e.g., smoking of the mothers), we cannot test these
theories; however, the results of previous studies (Bharadwaj et al., 2014) suggest that the
difference in the smoking habit of the mothers during pregnancy might be the main

mechanism behind the heterogeneous effects by parental education.

23Education is strongly correlated with healthier behaviors (Aizer and Currie, 2014; Cawley and
Ruhm, 2011; Cutler and Lleras-Muney, 2010). In addition, there is empirical evidence that
environmentally motivated migration is more pronounced among richer people (Banzhaf and Walsh,
2008; Currie et al., 2013).
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The effect of the smoking ban on birth outcomes by mothers’ education

Table 6

(1) (2) (3 (4) (5) (6) (7) (8) (9 (10) (11) (12)
e oo T b Mekol o Peem Pl gyl ATOAU poiy I
weight weight birth index score
A) Mothers with low education
Bar worker x 0.006 110.518" -0.023" -0.061™" 0.320" -0.018" -0.024 0.026 -0.032 0.119* -0.024" -0.007
Treatment (0.020) (42.931) (0.009) (0.020) (0.149) (0.009) (0.020) (0.027) (0.025) (0.061) (0.010) (0.005)
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Adj. R-squared 0.58 0.05 0.01 0.02 0.03 0.01 0.02 0.01 0.01 0.01 0.01 0.00
N 9812 7568 7568 7568 7568 7568 7568 7568 7568 7556 7556 7568
p-value 0.784 0.010 0.013 0.002 0.032 0.037 0.224 0.344 0.209 0.051 0.015 0.175
B) Mothers with high education
Bar worker x 0.008 10.257 -0.002 0.008 0.074 -0.003 -0.012 0.043* -0.043* -0.027 0.007 -0.004
Treatment (0.012) (31.537) (0.006) (0.014) (0.107) (0.005) (0.015) (0.023) (0.024) (0.040) (0.006) (0.003)
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Adj. R-squared 0.59 0.04 0.01 0.01 0.03 0.01 0.02 0.01 0.00 0.01 0.00 0.00
N 13571 11150 11150 11150 11152 11152 11152 11150 11150 11141 11141 11152
p-value 0.535 0.745 0.759 0.561 0.492 0.515 0.410 0.067 0.076 0.503 0.259 0.129

Note: low education = vocational training school or less, high education = high school or more

Clustered standard errors in parentheses

+p< .10, 'p< .05, p< .01
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The effect of the smoking ban on birth outcomes by fathers’ education

Table 7

(1 (2) 3 (4) (5) (6) (7) (8) 9 (10) (11) (12)
Moo Db TS i ekl pam e P piny APOM gl D
weight weight birth index score
A) Fathers with low education
Bar worker x NA 94.016" -0.007 -0.052™ 0.283™ -0.004 -0.023 0.041* -0.053" 0.071 -0.016" -0.005
Treatment (36.646) (0.005) (0.016) (0.105) (0.004) (0.016) (0.024) (0.023) (0.048) (0.008) (0.004)
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Adj. R-squared 0.03 0.00 0.00 0.01 0.00 0.01 0.01 0.00 0.01 0.00 0.00
N 8853 8853 8853 8853 8853 8853 8853 8853 8843 8843 8853
p-value 0.011 0.171 0.001 0.007 0.208 0.153 0.095 0.021 0.141 0.042 0.174
B) Fathers with high education
Bar worker x NA -0.001 -0.003 0.018 -0.034 -0.010 -0.003 0.025 -0.031 -0.069 0.011* -0.008+
Treatment (38.115) (0.007) (0.016) (0.124) (0.006) (0.017) (0.026) (0.030) (0.043) (0.006) (0.005)
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Adj. R-squared 0.03 0.00 0.01 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00
N 8599 8599 8599 8601 8601 8601 8599 8599 8596 8596 8601
p-value 1.000 0.656 0.269 0.783 0.122 0.838 0.347 0.300 0.113 0.066 0.087

Note: low education = vocational training school or less, high education = high school or more

Clustered standard errors in parentheses

+p< .10, ‘p< .05, “p< .01
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4.4. Heterogeneity by fetal health endowment

In the last part of the paper, we examine the effects by fetal health endowment. In this
exercise, we follow the approach of Wehby et al. (2009), who measure the effect of prenatal
care utilization at different parts of the birth weight distribution using quantile regression.
They argue that the unobserved fetal health endowment is strongly correlated with birth
weight quantile order; hence estimating the effects at lower and higher quantiles of the birth

weight distribution could provide insight into the heterogeneity by fetal health endowment.

In this analysis, we estimate Eq. (1), performing quantile regressions (Koenker and
Hallock, 2001) at seven different quantiles (0.05, 0.10, 0.20, 0.50, 0.80, 0.90, 0.95). Since
most of our dependent variables are binary or ordinal (with highly clustered distribution), we
can perform this estimation only for birth weight and the Ponderal index. Table 8 and Table 9

report the results.
Table 8
The effect of the smoking ban on birth weight by fetal health endowment

(1) (2) (3) (4) (5) (6) (7)

p5 p10 p20 P50 p8o P90 P95
Bar worker x 155.674”  98.075* 58.081 35.156 39.637 54.189+* 26.095
Treatment (51.021) (51.216)  (36.726) (29.254) (34.156) (30.723) (60.445)
Controls Yes Yes Yes Yes Yes Yes Yes
Pseudo R- 0.04 0.03 0.02 0.03 0.02 0.02 0.02
squared
N 18753 18753 18753 18753 18753 18753 18753
p-value 0.002 0.056 0.114 0.229 0.246 0.078 0.666

Dependent variable: birth weight
Estimation method: quantile regression
Robust standard errors in parentheses

+p< .10, 'p< .05, p< .01
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For both dependent variables, we see that the point estimates are usually higher at the
lower part of the fetal health distribution, and they are more likely to be significant; however,
we note that the 95% confidence intervals overlap. Nevertheless, the estimated effects at the
lower quantiles are sizeable, not only in absolute but in relative terms as well. For example,
the 156 and 98 grams increase at the 5™ and 10t percentile means an almost 7% and 4%
increase compared to the pre-ban values of the treated group, respectively. In addition, the
estimated effect at the 5t and 10t percentile of the Ponderal index distribution means a 2.0%
and 2.7% increase, respectively, compared to the pre-ban values. Summing up, our results
suggest that newborns with lower fetal health endowments benefit more from the smoking

restrictions.
Table 9

The effect of the smoking ban on Ponderal index by fetal health endowment

(1) (2) (3) 4) (5) (6) (7)

p5 p10 p20 P50 p8o P90 P95
Bar worker x 0.036* 0.051™" 0.038" 0.035 0.027 0.029 0.035
Treatment (0.020) (0.017) (0.018) (0.025) (0.028) (0.029) (0.037)
Controls Yes Yes Yes Yes Yes Yes Yes
Pseudo R- 0.01 0.01 0.01 0.01 0.01 0.01 0.01
squared
N 18753 18753 18753 18753 18753 18753 18753
p-value 0.002 0.056 0.114 0.229 0.246 0.078 0.666

Dependent variable: Ponderal index
Estimation method: quantile regression
Robust standard errors in parentheses

+p< .10, ‘p< .05, “p< .01

5. Conclusion

In this paper, we estimated the impact of the 2012 Hungarian smoking ban on several
outcomes of intended pregnancies of mothers working in bars and restaurants. We found
that the ban has improved the health at birth of newborns and has reduced infant mortality
among them. We observed birth weight to increase by 56 grams and gestation length by 0.19
weeks. Due to the ban, the probability of being born with very low and low birth weight has

decreased by 1.2 and 2.2 percentage points, respectively, and we see a 0.9 percentage points
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reduction in the chance of being born very preterm. We also observe a decrease in the
probability of infant mortality (decrease of 0.5 percentage points) and in the probability of
being born with a low Ponderal index (decrease of 4.1 percentage points). For the probability
of live birth and APGAR score, the estimations suggest that the ban might have had beneficial
effects, but the coefficients are insignificant. Performing a series of robustness tests
(including a randomization test that used pseudo-bans and a placebo test), we provided
evidence that strongly support the causal interpretation of our results. We also found that the
effects are higher for newborns with low educated parents and with lower fetal health

endowments.

In sum, our estimations provide evidence that a smoking ban has a positive impact on
those newborns whose mothers work at workplaces where smoking was allowed prior to the

ban, and, therefore, are most directly affected by the law change.

27



References

Adda, J., Cornaglia, F., 2010. The Effect of Bans and Taxes on Passive Smoking. American

Economic Journal: Applied Economics 2, 1—32. doi:10.1257/app.2.1.1

Aizer, A., Currie, J., 2014. The intergenerational transmission of inequality: Maternal

disadvantage and health at birth. Science 344, 856—861. doi:10.1126/science.1251872

Anger, S., Kvasnicka, M., Siedler, T., 2011. One last puff? Public smoking bans and
smoking  behavior. Journal of Health  Economics 30, 591-601.

doi:10.1016/j.jhealeco.2011.03.003

Balazs, P., Fogarasi-Grenczer, A., Rakoczi, 1., Foley, K.L., 2014. Smoking Cessation During
Pregnancy Among Roma and Non-Roma Women in Hungary’s Underdeveloped

Regions. Psychology Research 4, 345-353.

Banzhaf, H.S., Walsh, R.P., 2008. Do People Vote with Their Feet? An Empirical Test of
Tiebout. American Economic Review 98, 843—863. doi:10.1257/aer.98.3.843

Bartholomew, K.S., Abouk, R., 2016. The Effect of Local Smokefree Regulations on Birth
Outcomes and Prenatal Smoking. Maternal and Child Health Journal 20, 1526—1538.
d0i:10.1007/510995-016-1952-x

Been, J.V., Mackay, D.F., Millett, C., Pell, J.P., van Schayck, O.C., Sheikh, A., 2015. Impact
of smoke-free legislation on perinatal and infant mortality: a national quasi-

experimental study. Scientific Reports 5, 13020. doi:10.1038/srep13020

Been, J.V., Nurmatov, U.B., Cox, B., Nawrot, T.S., van Schayck, C.P., Sheikh, A., 2014.
Effect of smoke-free legislation on perinatal and child health: a systematic review and
meta-analysis. The Lancet 383, 1549—1560. d0i:10.1016/S0140-6736(14)60082-9

Beregszaszi, T., Vaskovi, B., Nagy, L., Varrd, M.J., Demjén, T., Kovacs, A., Franko, E.,
2012. A nemdohanyzok védelmérdl szolo torvény szigoritasanak hatasa budapesti
vendéglatohelyek beltéri levegémindségére [Indoor air quality in hospitality venues
before and after prohibition of smoking]. Népegészségiigy 90, 191—201.

Bharadwaj, P., Johnsen, J.V., Loken, K.V., 2014. Smoking bans, maternal smoking and
birth outcomes. Journal of Public Economics 115, 72—-93.

doi:10.1016/j.jpubeco.2014.04.008

Bitler, M.P., Carpenter, C.S., Zavodny, M., 2010. Effects of venue-specific state clean
indoor air laws on smoking-related outcomes. Health Economics 19, 1425-1440.

doi:10.1002/hec.1559

28



Boes, S., Marti, J., Maclean, J.C., 2015. The Impact of Smoking Bans on Smoking and
Consumer Behavior: Quasi-Experimental Evidence from Switzerland. Health

Economics 24, 1502—1516. doi:10.1002/hec.3108

Buckles, K.S., Hungerman, D.M., 2012. Season of Birth and Later Outcomes: Old
Questions, New Answers. Review of Economics and Statistics 95, 711—724.
doi:10.1162/REST_a_ 00314

Cawley, J., Ruhm, C.J., 2011. The Economics of Risky Health Behaviors, in: Pauly, M.V.,
Mcguire, T.G., Barros, P.P. (Eds.), Handbook of Health Economics. Elsevier, pp. 95—
199.

Colman, G., Grossman, M., Joyce, T., 2003. The effect of cigarette excise taxes on smoking
before, during and after pregnancy. Journal of Health Economics 22, 1053—-1072.

doi:10.1016/j.jhealeco.2003.06.003

Cox, B., Martens, E., Nemery, B., Vangronsveld, J., Nawrot, T.S., 2013. Impact of a
stepwise introduction of smoke-free legislation on the rate of preterm births: analysis

of routinely collected birth data. BMJ 346, f441. doi:10.1136/bmj.f441
Currie, J., Graff Zivin, J., Meckel, K., Neidell, M., Schlenker, W., 2013. Something in the

water: contaminated drinking water and infant health. Canadian Journal of

Economics 46, 791—-810. doi:10.1111/caje.12039

Currie, J., Schwandt, H., 2013. Within-mother analysis of seasonal patterns in health at

birth. PNAS 110, 12265-12270. doi:10.1073/pnas.1307582110

Cutler, D.M., Lleras-Muney, A., 2010. Understanding differences in health behaviors by
education. Journal of Health Economics 20, 1—28.

doi:10.1016/j.jhealeco.2009.10.003

da Veiga, P.V., Wilder, R.P., 2007. Maternal Smoking During Pregnancy and Birthweight:
A Propensity Score Matching Approach. Maternal and Child Health Journal 12, 194—
203. d0i:10.1007/810995-007-0238-8

Foley, K.L., Balazs, P., Grenczer, A., Rakoczi, 1., 2011. Factors Associated with Quit
Attempts and Quitting among Eastern Hungarian Women who Smoked at the Time of

Pregnancy. Central European Journal of Public Health 19, 63—-66.

Harris, J.E., Balsa, A.I., Triunfo, P., 2015. Tobacco control campaign in Uruguay: Impact
on smoking cessation during pregnancy and birth weight. Journal of Health

Economics 42, 186—196. doi:10.1016/j.jhealeco.2015.04.002

Hawkins, S.S., Baum, C.F., Oken, E., Gillman, M.W., 2014. Associations of Tobacco
Control Policies With Birth Outcomes. JAMA Pediatrics 168, €142365.

doi:10.1001/jamapediatrics.2014.2365

29



Hegazy, R.M., Almalki, W.H., 2013. Does smoking of diabetic rat mothers’ in pre-
pregnancy period exert effects on fetal outcome? Archives International Journal of

Pharma and Bio Sciences 4, 557—571.

Hiscock, R., Bauld, L., Amos, A., Fidler, J.A., Munafo, M., 2012. Socioeconomic status and
smoking: a review. Annals of the New York Academy of Sciences 1248, 107-123.

doi:10.1111/j.1749-6632.2011.06202.X

Hoynes, H., Page, M., Stevens, A.H., 2011. Can targeted transfers improve birth
outcomes?: Evidence from the introduction of the WIC program. Journal of Public

Economics 95, 813—827. do0i:10.1016/j.jpubeco.2010.12.006

Huang, J., Okuka, M., McLean, M., Keefe, D.L., Liu, L., 2009. Effects of cigarette smoke
on fertilization and embryo development in vivo. Fertility and Sterility 92, 1456—1465.
doi:10.1016/j.fertnstert.2008.07.1781

Huesch, M. d., @stbye, T., Ong, M.K., 2012. Measuring the Effect of Policy Interventions at
the Population Level: Some Methodological Concerns. Health Economics 21, 1234—

1249. doi:10.1002/hec.1783

Jones, A.M., Laporte, A., Rice, N., Zucchelli, E., 2015. Do Public Smoking Bans have an
Impact on Active Smoking? Evidence from the UK. Health Economics 24, 175-192.

doi:10.1002/hec.3009

Juarez, S.P., Merlo, J., 2013. Revisiting the Effect of Maternal Smoking during Pregnancy
on Offspring Birthweight: A Quasi-Experimental Sibling Analysis in Sweden. PLOS
ONE 8, e61734. doi:10.1371/journal.pone.0061734

Kabir, Z., Daly, S., Clarke, V., Keogan, S., Clancy, L., 2013. Smoking Ban and Small-For-
Gestational Age Births in Ireland. PLOS ONE 8, €57441.
doi:10.1371/journal.pone.0057441

King, C., Markowitz, S., Ross, H., 2015. Tobacco Control Policies and Sudden Infant Death
Syndrome in Developed Nations. Health Economics 24, 1042-1048.
doi:10.1002/hec.3090

Koenker, R., Hallock, K.F., 2001. Quantile regression. Journal of Economic Perspectives
15, 143—156. doi:10.1257/jep.15.4.143

Lagarde, M., 2012. How to do (or not to do) ... Assessing the impact of a policy change
with routine longitudinal data. Health Policy and Planning 27, 76-—83.
doi:10.1093/heapol/czroo4

Laki, M., 2015. Restructuring and re-regulation of the Hungarian tobacco market.

Corvinus Journal of Sociology and Social Policy 6, 39—71. doi:10.14267/142

30



Leonardi-Bee, J., Britton, J., Venn, A., 2011. Secondhand Smoke and Adverse Fetal
Outcomes in Nonsmoking Pregnant Women: A Meta-analysis. Pediatrics 127, 734—

741. doi:10.1542/peds.2010-3041

Leonardi-Bee, J., Smyth, A., Britton, J., Coleman, T., 2008. Environmental tobacco smoke
and fetal health: systematic review and meta-analysis. Archives of Disease in

Childhood - Fetal and Neonatal Edition 93, F351-F361. doi:10.1136/adc.2007.133553

Mackay, D.F., Nelson, S.M., Haw, S.J., Pell, J.P., 2012. Impact of Scotland’s Smoke-Free
Legislation on Pregnancy Complications: Retrospective Cohort Study. PLoS Med o,

€1001175. doi:10.1371/journal.pmed.1001175

Markowitz, S., 2008. The effectiveness of cigarette regulations in reducing cases of Sudden
Infant Death Syndrome. Journal of Health Economics 27, 106-133.

doi:10.1016/j.jhealeco.2007.03.006

Markowitz, S., Adams, E.K., Dietz, P.M., Kannan, V., Tong, V.T., 2013. Tobacco Control
Policies, Birth Outcomes, and Maternal Human Capital. Journal of Human Capital 7,

130—160. d0i:10.1086/671020

Marufu, T.C., Ahankari, A., Coleman, T., Lewis, S., 2015. Maternal smoking and the risk of
still birth: systematic review and meta-analysis. BMC Public Health 15, 239.
doi:10.1186/512889-015-1552-5

McCowan, L.M.E., Dekker, G.A., Chan, E., Stewart, A., Chappell, L.C., Hunter, M., Moss-
Morris, R., North, R.A., 2009. Spontaneous preterm birth and small for gestational
age infants in women who stop smoking early in pregnancy: prospective cohort study.
BMJ 338, b1081. doi:10.1136/bmj.b1081

McKinnon, B., Auger, N., Kaufman, J.S., 2015. The impact of smoke-free legislation on
educational differences in birth outcomes. Journal of Epidemiology and Community
Health 69, 937—-943. doi:10.1136/jech-2015-205779

Page, R.L., Slejko, J.F., Libby, A.M., 2012. A Citywide Smoking Ban Reduced Maternal
Smoking and Risk for Preterm Births: A Colorado Natural Experiment. Journal of
Women’s Health 21, 621-627. doi:10.1089/jwh.2011.3305

Peelen, M.J., Sheikh, A., Kok, M., Hajenius, P., Zimmermann, L.J., Kramer, B.W.,
Hukkelhoven, C.W., Reiss, 1.K., Mol, B.W., Been, J.V., 2016. Tobacco control policies
and perinatal health: a national quasi-experimental study. Scientific Reports 6,
23907. doi:10.1038/srep23907

Pineles, B.L., Park, E., Samet, J.M., 2014. Systematic Review and Meta-Analysis of
Miscarriage and Maternal Exposure to Tobacco Smoke During Pregnancy. American

Journal of Epidemiology 179, 807—823. doi:10.1093/aje/kwt334

31



Salmasi, G., Grady, R., Jones, J., McDonald, S.D., On behalf of the Knowledge Synthesis
Group, 2010. Environmental tobacco smoke exposure and perinatal outcomes: a
systematic review and meta-analyses. Acta Obstetricia et Gynecologica Scandinavica
89, 423—441. d0i:10.3109/00016340903505748

Shah, N.R., Bracken, M.B., 2000. A systematic review and meta-analysis of prospective
studies on the association between maternal cigarette smoking and preterm delivery.
American Journal of Obstetrics & Gynecology 182, 465—472. d0i:10.1016/S0002-
9378(00)70240-7

Tarnoki, A.D., Tarnoki, D.L., Travers, M.J., Hyland, A., Dobson, K., Mechtler, L.,
Cummings, K.-M., 2009. Tobacco smoke is a major source of indoor air pollution in
Hungary’s bars, restaurants and transportation venues. Clinical and Experimental
Medical Journal 3, 131—138. doi:10.1556/CEMED.3.2009.1.12

Vicedo-Cabrera, A.M., Schindler, C., Radovanovic, D., Grize, L., Witassek, F., Dratva, J.,
RO60sli, M., Perez, L., 2016. Benefits of smoking bans on preterm and early-term
births: a natural experimental design in Switzerland. Tobacco Control 25, e135—€141.
doi:10.1136/tobaccocontrol-2015-052739

Wehby, G.L., Murray, J.C., Castilla, E.E., Lopez-Camelo, J.S., Ohsfeldt, R.L., 2009.
Quantile effects of prenatal care utilization on birth weight in Argentina. Health
Economics 18, 1307-1321. doi:10.1002/hec.1431

Wisborg, K., Kesmodel, U., Henriksen, T.B., Olsen, S.F., Secher, N.J., 2001. Exposure to
Tobacco Smoke in Utero and the Risk of Stillbirth and Death in the First Year of Life.
American Journal of Epidemiology 154, 322—327. doi:10.1093/aje/154.4.322

Yan, J., Groothuis, P.A., 2014. Timing of Prenatal Smoking Cessation or Reduction and
Infant Birth Weight: Evidence from the United Kingdom Millennium Cohort Study.
Maternal and Child Health Journal 19, 447—458. doi:10.1007/510995-014-1516-X

32



Appendix
Tables

Table A1
Differences between the treatment group and the control group

Period Bar worker Control Diff. p NBarworker ~ Ncontrol

Before 0.36 0.52 -0.16 0.00 945 6470

Married mother Intermediate 0.36 0.50 -0.14 0.00 1214 7961
After 0.33 0.48 -0.15 0.00 916 5961

Before 20.18 30.35 -1.17 0.00 945 6470

Mother's age Intermediate 28.83 30.38 -1.55 0.00 1214 7961
After 28.77 30.36 -1.59 0.00 916 5961

Mother's education: Before 0.09 0.06 0.03 0.00 938 6440
primary school or  Intermediate 0.09 0.06 0.03 0.00 1212 7940
less After 0.09 0.06 0.03 0.00 909 5944
Before 0.37 0.36 0.01 0.94 938 6440

\ltf)z;};f;:a(figﬁiglo ™ Intermediate 0.34 0.35 -0.01 0.26 1212 7940
After 0.32 0.35 -0.03 0.03 909 5944

Before 0.51 0.54 -0.03 0.13 938 6440

%gﬁhgl;sog(llucaﬁon: Intermediate 0.53 0.54 -0.01 0.47 1212 7940
After 0.54 0.54 0.00 0.76 909 5944

Before 0.04 0.04 0.00 0.64 0938 6440

ggﬁg;?iﬁiﬁggm Intermediate 0.04 0.05 -0.01 0.53 1212 7940
After 0.05 0.05 0.00 0.73 909 5944

Before 0.38 0.27 0.11 0.00 945 6470

# of abortions Intermediate 0.37 0.25 0.12 0.00 1214 7961
After 0.34 0.25 0.09 0.00 916 5961

Before 1.35 1.45 -0.10 0.00 945 6470

# of live births Intermediate 1.37 1.48 -0.11 0.00 1214 7961
After 1.37 1.49 -0.12 0.00 916 5961

Before 2.09 2.17 -0.08 0.07 945 6470

# of pregnancies Intermediate 2.08 2.16 -0.08 0.07 1214 7961
After 2.06 2.17 -0.11 0.03 916 5961

Before 0.13 0.14 -0.01 0.74 945 6470

gfgaepoefsiesidence: Intermediate 0.17 0.15 0.02 0.10 1214 7961
After 0.15 0.13 0.02 0.14 916 5961

Before 32.72 33.15 -0.43 0.07 707 4786

Father's age

Intermediate 32.29 33.23 -0.94 0.00 926 5985
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After 32.75 33.28 -0.53 0.03 715 4559
Before 0.94 0.94 0.00 0.82 696 4698
Active father Intermediate 0.93 0.95 -0.02 0.07 907 5890
After 0.94 0.94 0.00 0.83 706 4495
Father's education: Before 0.08 0.08 0.00 0.85 697 4710
primary school or  Intermediate 0.09 0.08 0.01 0.25 915 5904
less After 0.08 0.08 0.00 0.58 712 4516
Before 0.49 0.43 0.06 0.00 697 4710
Father's education: Intermediate 0 0.42 0.01 0.58 1 0
vocational school 43 4 ) 5 915 5904
After 0.44 0.42 0.02 0.33 712 4516
Before 0.38 0.39 -0.01 0.36 697 4710
Father's education: Intermediate 0.42 0.40 0.02 0.2 1 0
high school 4 4 ) 23 915 5904
After 0.40 0.40 0.00 0.75 712 4516
Before 0.06 0.10 -0.04 0.00 697 4710
Father's education: .
college/university Intermediate 0.06 0.10 -0.04 0.00 915 5904
After 0.08 0.10 -0.02 0.07 712 4516

Note: Before = Treatment intensity is equal to 0; Intermediate = Treatment intensity is strictly greater

than o and strictly less than 1; After = Treatment intensity is equal to 1.
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Table A2

Differences in outcomes between the treatment group and the control group

Period Bar worker Control Diff. p NBarworker ~ Ncontrol

Before 0.822 0.780 0.042 0.00 945 6470

Live birth Intermediate 0.849 0.793 0.056 0.00 1214 7961
After 0.858 0.805 0.053 0.00 916 5961

Before 3264.5 3318.6 -54.2 0.01 777 5048

Birth weight Intermediate 3202.1 3298.0 -6.0 0.74 1031 6313
After 3317.9 3308.3 9.6 0.64 786 4798

Before 0.019 0.010 0.010 0.06 777 5048

yvzgﬁgw birth Intermediate 0.008 0.011 -0.003 0.25 1031 6313
After 0.008 0.009 -0.002 0.65 786 4798

Before 0.077 0.055 0.022 0.03 777 5048

Low birth weight Intermediate 0.063 0.062 0.002 0.85 1031 6313
After 0.050 0.057 -0.008 0.36 786 4798

Before 38.8 38.8 0.0 0.97 777 5049

Week of delivery Intermediate 38.9 38.7 0.1 0.02 1031 6314
After 39.0 38.8 0.2 0.00 786 4798

Before 0.015 0.009 0.007 0.16 777 5049

Very preterm birth  Intermediate 0.007 0.009 -0.002 0.37 1031 6314
After 0.006 0.009 -0.003 0.37 786 4798

Before 0.076 0.064 0.012 0.23 777 5049

Preterm birth Intermediate 0.070 0.072 -0.003 0.77 1031 6314
After 0.047 0.067 -0.020 0.02 786 4798

Before 2.365 2.381 -0.016 0.23 777 5048

Ponderal index Intermediate 2.369 2.359 0.010 0.38 1031 6313
After 2.405 2.378 0.028 0.04 786 4798

Before 0.161 0.141 0.020 0.16 777 5048

Low Ponderal index Intermediate 0.147 0.152 -0.004 0.73 1031 6313
After 0.117 0.142 -0.025 0.05 786 4798

Before 9.662 9.686 -0.024 0.39 773 5046

APGAR score Intermediate 9.732 9.700 0.033 0.15 1031 6304
After 9.695 9.685 0.009 0.72 786 4792

Before 0.017 0.012 0.005 0.29 773 5046

Low APGAR score  Intermediate 0.009 0.010 -0.001 0.69 1031 6304
After 0.012 0.009 0.002 0.54 786 4792

Before 0.004 0.003 0.001 0.64 777 5049

Infant mortality Intermediate 0.007 0.004 0.002 0.35 1031 6314
After 0.000 0.006 -0.006 0.00 786 4798
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Note: Before = Treatment intensity is equal to 0; Intermediate = Treatment intensity is strictly greater

than o and strictly less than 1; After = Treatment intensity is equal to 1.
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The effect of the smoking ban on birth outcomes

(control group: shop salespersons)

Table A3

(1) (2) (3) 4) (5) (6)
. Very low . Very
Livebirth Bt birth  LOWDbirth - Week of oo
& weight & Y birth
Bar worker x Treatment 0.004 57.212" -0.010% -0.024" 0.212* -0.008
(0.012) (27.170) (0.005) (0.012) (0.090) (0.005)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.59 0.04 0.01 0.02 0.03 0.01
N 15171 12198 12198 12198 12198 12198
p-value 0.722 0.036 0.051 0.047 0.019 0.103
(7) (8) (9) (10) (11) (12)
Low Low
Pre_term P(?nderal Ponderal APGAR APGAR Infan.t
birth index . score mortality
index score
Bar worker x Treatment -0.020 0.043" -0.042" 0.034 -0.003 -0.006"
(0.013) (0.019) (0.018) (0.035) (0.006) (0.003)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.02 0.01 0.01 0.02 0.01 0.00
N 12198 12198 12198 12184 12184 12198
p-value 0.112 0.023 0.023 0.331 0.583 0.025

Note: Control group consists of shop salesperson.

Clustered standard errors in parentheses

+p< .10, *p< .05, **p< .01
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Table A4

The effect of the smoking ban on birth outcomes (control group: active mothers)

(1) (2) (3) 4) (5) (6)
. Very low . Very
Livebirth ~ Brth birth  Lowbirth - Week of ot
& weight 5 y birth
Bar worker x Treatment 0.004 56.338" -0.012" -0.019+ 0.168" -0.009"
(0.011) (25.120) (0.005) (0.011) (0.085) (0.005)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.55 0.05 0.01 0.02 0.02 0.01
N 125119 105895 105895 105895 105902 105902
p-value 0.725 0.025 0.016 0.080 0.048 0.044
(7) (8) (9) (10) (11) (12)
Low Low
Pre_term P(?nderal Ponderal APGAR APGAR Infan.t
birth index - score mortality
index score
Bar worker x Treatment -0.014 0.036" -0.040" 0.018 -0.006 -0.004*
(o0.011) (0.016) (0.016) (0.032) (0.005) (0.002)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.02 0.02 0.01 0.02 0.01 0.00
N 105902 105895 105895 105789 105789 105902
p-value 0.223 0.027 0.013 0.568 0.238 0.071

Note: Control group consists of (non-bar worker) mothers who are active on the labor market.

Clustered standard errors in parentheses

+p< .10, *p< .05, **p< .01
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Table A5

The effect of the smoking ban on birth outcomes (control group: all mothers)

(1) (2) (3) 4) (5) (6)
. Very low . Very
Livebirth ~ Brth birth  Lowbirth - Week of ot
& weight 5 y birth
Bar worker x Treatment 0.011 52.972" -0.012" -0.017 0.151* -0.009*
(0.011) (24.910) (0.005) (0.011) (0.084) (0.005)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.56 0.09 0.01 0.04 0.04 0.01
N 204051 170617 170617 170617 170642 170642
p-value 0.291 0.034 0.021 0.125 0.073 0.057
(7) (8) (9) (10) (11) (12)
Low Low
Pre_term P(?nderal Ponderal APGAR APGAR Infan.t
birth index - score mortality
index score
Bar worker x Treatment -0.012 0.029* -0.039" 0.004 -0.005 -0.004
(o0.011) (0.016) (0.016) (0.032) (0.005) (0.002)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.03 0.02 0.01 0.02 0.01 0.00
N 170642 170617 170617 170294 170294 170642
p-value 0.288 0.068 0.015 0.904 0.360 0.124

Note: Control group consists of all (non-bar worker) mothers.

Clustered standard errors in parentheses

+p< .10, *p< .05, **p< .01
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Pre-ban trends for the treatment and control group

Table A6

1)

(2)

(3)

(4)

(5)

(6)

. Very low . Very
Livebirth Dol birth oW DbInh o Week of - oterm
8 weight & Ty birth
Bar worker x Time trend -0.00012 -0.300 0.00016" 0.00016 -0.002 0.00012+
(0.00023) (0.348) (0.00007) (0.00015) (0.001) (0.00006)
Time trend (linear) 0.00002 0.076 -0.00003  -0.00002 -0.001* -0.00004"
(0.00008) (0.120) (0.00002) (0.00005) (0.000) (0.00002)
Controls No No No No No No
Adjusted R-squared 0.00 0.00 0.00 0.00 0.00 0.00
N 7415 5825 5825 5825 5826 5826
p-value (interaction) 0.613 0.389 0.032 0.275 0.115 0.062
(7) (8) (9) (10) (11) (12)
Low Low
Prqterm Pgnderal Ponderal APGAR APGAR Infan.t
birth index . score mortality
index score
Bar worker x Time trend 0.00013 -0.00003 0.00028 0.00011 -0.00009  -0.00001
(0.00013) (0.00021) (0.00023) (0.00041) (0.00007) (0.00002)
Time trend (linear) 0.00011" -0.00002 -0.00010 -0.00012 0.00000 0.00000
(0.00005) (0.00009) (0.00008) (0.00016) (0.00002) (0.00001)
Controls No No No No No No
Adjusted R-squared 0.00 0.00 0.00 0.00 0.00 0.00
N 5826 5825 5825 5819 5819 5826
p-value (interaction) 0.322 0.876 0.222 0.785 0.240 0.624

Note: Before period only (Treatment intensity=0; 11 November 2010 — 26 June 2011).

Clustered standard errors in parentheses

+p< .10, *p< .05, **p< .01
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Table A7

The effect of the smoking ban on birth outcomes (estimation period: 20 months)

(1) (2) (3) (4) (5) (6)
. Very low . Very
Livebirth Bt birth oW DbInh - Week of - oterm
8 weight & Ty birth
Bar worker x Treatment 0.002 58.194+ -0.015" -0.022% 0.240" -0.015"
(0.013) (30.147) (0.006) (0.013) (o0.101) (0.005)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.58 0.04 0.01 0.02 0.03 0.01
N 19391 15501 15501 15501 15503 15503
p-value 0.872 0.054 0.007 0.096 0.018 0.004
(7) (8) 9) (10) (11) (12)
Low Low
Prgterm P(?nderal Ponderal APGAR APGAR Infan't
birth index . score mortality
index score
Bar worker x Treatment -0.022 0.021 -0.035" 0.029 -0.004 -0.005*
(0.014) (0.020) (0.020) (0.038) (0.006) (0.003)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.02 0.01 0.01 0.01 0.01 0.00
N 15503 15501 15501 15487 15487 15503
p-value 0.116 0.284 0.075 0.453 0.470 0.086

Clustered standard errors in parentheses

+p< .10, *p< .05, **p< .01
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Table A8

The effect of the smoking ban on birth outcomes (estimation period: 22 months)

(1) (2) (3) 4) (5) (6)
. Very low . Very
Livebirth Bt birth oW DbInh - Week of - oterm
8 weight & Ty birth
Bar worker x Treatment 0.003 53.643* -0.015" -0.023* 0.207" -0.013"
(0.012) (27.927) (0.005) (0.012) (0.093) (0.005)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.59 0.04 0.01 0.02 0.03 0.01
N 21439 17133 17133 17133 17135 17135
p-value 0.778 0.055 0.005 0.062 0.026 0.005
(7) (8) (9) (10) (11) (12)
Low Low
Prgterm P(?nderal Ponderal APGAR APGAR Infan't
birth index . score mortality
index score
Bar worker x Treatment -0.025" 0.038" -0.039" 0.020 -0.006 -0.006"
(0.013) (0.018) (0.018) (0.036) (0.006) (0.003)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.02 0.01 0.01 0.01 0.01 0.00
N 17135 17133 17133 17115 17115 17135
p-value 0.047 0.041 0.033 0.583 0.336 0.033

Clustered standard errors in parentheses

+p< .10, *p< .05, **p< .01
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Table Ag

The effect of the smoking ban on birth outcomes (estimation period: 26 months)

(1) (2) (3) (4) (5) (6)
. Very low . Very
Livebirth Bt birth oW DbInh - Week of - oterm
8 weight & Ty birth
Bar worker x Treatment 0.003 38.668 -0.010" -0.016 0.143* -0.008"
(o0.011) (24.413) (0.004) (0.011) (0.081) (0.004)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.59 0.04 0.01 0.02 0.03 0.01
N 25551 20411 20411 20411 20413 20413
p-value 0.772 0.114 0.026 0.144 0.075 0.046
(7) (8) (9) (10) (11) (12)
Low Low
Prgterm P(?nderal Ponderal APGAR APGAR Infan't
birth index . score mortality
index score
Bar worker x Treatment -0.019* 0.031* -0.024 0.030 -0.005 -0.005"
(0.011) (0.017) (0.016) (0.032) (0.005) (0.002)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.02 0.01 0.01 0.01 0.01 0.00
N 20413 20411 20411 20389 20389 20413
p-value 0.087 0.062 0.141 0.343 0.305 0.035

Clustered standard errors in parentheses

+p< .10, *p< .05, **p< .01
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Table A10

The effect of the smoking ban on birth outcomes (estimation period: 28 months)

(1) (2) (3) 4) (5) (6)
. Very low . Very
Livebirth ~ Brth birth  Lowbirth - Week of - oterm
& weight 5 y birth
Bar worker x Treatment 0.003 26.996 -0.006 -0.015 0.094 -0.005
(0.010) (23.717) (0.004) (0.010) (0.078) (0.004)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.59 0.04 0.01 0.02 0.03 0.01
N 27673 22101 22101 22101 22103 22103
p-value 0.764 0.255 0.136 0.161 0.229 0.220
(7) (8) (9) (10) (11) (12)
Low Low
Pre_term P(?nderal Ponderal APGAR APGAR Infan.t
birth index - score mortality
index score
Bar worker x Treatment -0.013 0.026 -0.021 0.013 -0.004 -0.005*
(o0.011) (0.016) (0.015) (0.031) (0.005) (0.003)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.02 0.01 0.01 0.01 0.00 0.00
N 22103 22101 22101 22078 22078 22103
p-value 0.226 0.102 0.183 0.663 0.447 0.080

Clustered standard errors in parentheses

+p< .10, *p< .05, **p< .01

44



Table A11

The effect of the smoking ban on birth outcomes

(without pregnancies started in the intermediate period)

(1) (2) (3) 4) (5) (6)
. Very low . Very
Livebirth Bt birth  LOWDbirth - Week of oo
& weight & Y birth
Bar worker x Treatment 0.001 60.444" -0.011" -0.029" 0.217" -0.010*
(0.013) (29.312) (0.006) (0.012) (0.097) (0.005)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.59 0.05 0.01 0.02 0.03 0.01
N 14292 11409 11409 11409 11410 11410
p-value 0.950 0.040 0.049 0.022 0.026 0.071
(7) (8) 9) (10) (11) (12)
Low Low
Pre_term P(?nderal Ponderal APGAR APGAR Infan.t
birth index . score mortality
index score
Bar worker x Treatment -0.031" 0.046" -0.046" 0.031 -0.003 -0.007"
(0.013) (0.019) (0.019) (0.036) (0.006) (0.003)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.02 0.01 0.01 0.01 0.01 0.00
N 11410 11409 11409 11397 11397 11410
p-value 0.018 0.017 0.016 0.389 0.661 0.011

Note: without those conception days where 0<TI<1 (intermediate period).

Clustered standard errors in parentheses

+p< .10, *p< .05, **p< .01
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Table A12

The effect of the smoking ban on birth outcomes (without control variables)

(1) (2) (3) 4) (5) (6)
. Very low . Very
Livebirth ~ Brth birth  Lowbirth - Week of ot
& weight 5 y birth
Bar worker x Treatment 0.016 56.069" -0.011" -0.022* 0.199" -0.009*
(0.018) (26.607) (0.005) (0.012) (0.089) (0.005)
Controls No No No No No No
Adjusted R-squared 0.00 0.00 0.00 0.00 0.00 0.00
N 23467 18753 18753 18753 18755 18755
p-value 0.394 0.035 0.025 0.058 0.025 0.056
(7) (8) (9) (10) (11) (12)
Low Low
Pre_term P(?nderal Ponderal APGAR APGAR Infan.t
birth index - score mortality
index score
Bar worker x Treatment -0.020 0.035" -0.040" 0.032 -0.005 -0.005"
(0.012) (0.018) (0.018) (0.034) (0.006) (0.003)
Controls No No No No No No
Adjusted R-squared 0.00 0.00 0.00 0.00 0.00 0.00
N 18755 18753 18753 18732 18732 18755
p-value 0.103 0.043 0.024 0.354 0.331 0.037

Clustered standard errors in parentheses

+p< .10, *p< .05, **p< .01
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The effect of the smoking ban on birth outcomes

(with micro-region fixed effects)

Table A13

(1) (2) 3 4) (5) (6)
iy S G lowbinh kel
weight birth
Bar worker x Treatment 0.002 54.837" -0.011" -0.023" 0.186" -0.009*
(0.012) (26.343) (0.005) (0.011) (0.087) (0.005)
Controls Yes Yes Yes Yes Yes Yes
Micro-region FE Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.59 0.05 0.01 0.02 0.03 0.01
N 23467 18753 18753 18753 18755 18755
p-value 0.842 0.038 0.026 0.046 0.033 0.056
(7) ©)) (9) (10) (11) (12)
begterm P(_)nderal POIIJI(()i‘(;VI‘al APGAR AII;?}XR Infan.t
irth index index score score mortality
Bar worker x Treatment -0.018 0.041" -0.043"" 0.049 -0.005 -0.006"
(0.012) (0.014) (0.017) (0.031) (0.006) (0.003)
Controls Yes Yes Yes Yes Yes Yes
Micro-region FE Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.02 0.31 0.10 0.23 0.01 0.00
N 18755 18753 18753 18732 18732 18755
p-value 0.139 0.005 0.010 0.115 0.350 0.032

Clustered standard errors in parentheses

+p< .10, *p< .05, **p< .01
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p-values obtained from various standard error estimations

Table A14

(1) (2) (3) 4) (5) (6)
. . Very low Low Very
ve - Bt i birth ook O preterm
& weight weight y birth
Clustered at the conception 0.62 0.0 0.018 0.056 0.020 0.0
day level 025 034 ’ 05 03 043
Clustered at the conception o 0.01 0.0 0.021 0.020 0.026
month level 057 015 034 03 ’ 03
Clustered at the micro- 0.621 0.028 0.01 0.051 0.01 0.02
region level ) ) 019 05 014 025
Robust 0.600 0.036 0.027 0.068 0.032 0.052
Conventional 0.629 0.035 0.018 0.060 0.032 0.046
(7) (8) (9) (10) (11) (12)
Low Low
Prgterm P(?nderal Ponderal APGAR APGAR Infan.t
birth index - score mortality
index score
Clustered at the conception 0.118 0.026 0.01 0.22 0.200 0.026
day level ) 03 019 323 3 03
Clustered at the conception
month level 0.140 0.051 0.011 0.178 0.302 0.036
Clustered at the micro- 0.08 0.0%0 0.01 0.256 .21 0.020
region level 085 05 014 35 314 03
Robust 0.118 0.038 0.017 0.331 0.301 0.038
Conventional 0.130 0.037 0.019 0.331 0.254 0.088
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The effect of the smoking ban on birth outcomes

(smoking ban starts on 1 January 2012)

Table A15

(1) (2) (3) 4) (5) (6)
. Very low . Very
Livebirth Bt birth  LOWDbirth - Week of oo
& weight & Y birth
Bar worker x Treatment 0.006 31.169 -0.007+ -0.011 0.086 -0.007+
(0.012) (26.365) (0.004) (0.012) (0.087) (0.004)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.58 0.04 0.01 0.02 0.03 0.01
N 23660 18808 18808 18808 18810 18810
p-value 0.607 0.238 0.085 0.333 0.323 0.096
(7) (8) (9) (10) (11) (12)
Low Low
Pre_term P(?nderal Ponderal APGAR APGAR Infan.t
birth index . score mortality
index score
Bar worker x Treatment -0.009 0.021 -0.016 0.036 -0.009* -0.002
(0.013) (0.017) (0.017) (0.032) (0.006) (0.003)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.02 0.01 0.01 0.01 0.00 0.00
N 18810 18808 18808 18790 18790 18810
p-value 0.494 0.204 0.343 0.261 0.097 0.614

Note: The starting date of smoke-free bars is set to 1 January 2012 instead of 1 April 2012.

Clustered standard errors in parentheses

+p< .10, *p< .05, **p< .01
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Table A16

The effect of the smoking ban on birth outcomes (IV regression)

(1) (2) (3) 4) (5) (6)
. Very low . Very
Live birth V\I:lrtﬁ . birth L(V’szibiftth (Vi‘;?sz of  Lreterm
& weight 5 y birth
Bar worker x Treatment 0.006 55.317" -0.012" -0.022* 0.188" -0.009"
(0.012) (25.973) (0.005) (0.011) (0.086) (0.005)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.59 0.05 0.01 0.02 0.03 0.01
N 23467 18753 18753 18753 18755 18755
p-value 0.627 0.033 0.018 0.055 0.030 0.043
(7 (8) 9) (10) (11) (12)
Low Low
Pre_term P(?nderal Ponderal APGAR APGAR Infan.t
birth index - score mortality
index score
Bar worker x Treatment -0.019 0.036" -0.041" 0.033 -0.006 -0.005"
(0.012) (0.017) (0.017) (0.033) (0.006) (0.003)
Controls Yes Yes Yes Yes Yes Yes
Adjusted R-squared 0.02 0.01 0.01 0.01 0.01 0.00
N 18755 18753 18753 18732 18732 18755
p-value 0.116 0.035 0.019 0.321 0.298 0.035

Note: The treatment intensity variable calculated for 40 weeks of gestation is used as an instrument for

the treatment intensity calculated for the real gestation length.

Clustered standard errors in parentheses

+p< .10, *p< .05, **p< .01
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Figures

Figure A1
Treatment intensity by conception day
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Figure A2

The distribution of the coefficients obtained from the randomization test
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