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Terror and birth weight

Esther Toledano and Noam Zussman

Abstract
Tension and anxiety during pregnancy have beenamed to low birth weight, which in
turn has a negative impact on a range of lifetime@mes. The current research examines
the effect of Palestinian terror during the Secbrtdada on birth weight in Israel, based
on variation in the intensity of terror over timadabetween geographical areas and on
panel data for the change in birth weight betweensecutive newborns of the same
mother.

Terror during any of the trimesters was not founchave any effect on birth weight.
The result holds even for fatal terror attacks ttwik place in the woman’s city of
residence and in Judea, Samaria and Gaza and |l@emusehere terror attacks were far
more frequent. In contrast, the small number o¥ipres studies generally found a negative
effect for terror on birth weight. It is hypothesizthat the lack of effect in Israel is related
to the population's acclimatization to terror oadong period.

In addition, the number of days of reserve dutwegrby the spouse during the
pregnancy did not have any effect on birth weightphenomenon that has not been
investigated previously.
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1. Introduction

There is a vast literature indicating that low Ibivteight has a negative effect on lifetime outcomes
including increased mortality and illness, lowehiagement in terms of education, employment and
salary, etcl, and therefore low birth weight constitutes a roimiex of the newborn's initial health
capital. The findings in the literature also indecghat stress and anxiety during pregnancy, @suatr

of terror or natural disasters among other thirags, likely to reduce birth weight and increase the
probability of a low-weight birth, although thei®no consensus as to the stage of pregnancy irhwhic
this process occurs.

The current research looked at the effect of teattacks on the birth weight of Israeli newborns
during the Second Intifada, which broke out durlate 2000. From the beginning of the Second
Intifada until the end of 2004, about one thousdsrdelis were Kkilled in terror attacks, which
represents about 0.14 fatalities per one thousawish resident$ Terror incidents were accompanied
by stress and anxiety (see Romanov et al., 201@)tlzerefore may have had an adverse impact on
birth weight.

The research population consists of about 93.5stwal live (singleton) births of second and third
order, whose pregnancies occurred during the pd988-2004 The database was created by merging
a file of live births provided by the Ministry ofd4lth, which includes birth weight, and administat
files of the National Insurance Institute, whiclelide demographic characteristics of the mothetds an
their spouses, Parents income from labor and frlowances and the number of days of reserve
military duty served by the spouse. Information fatal terror attacks was gathered from various
sources. ldentification is based on the large tianaover time and geographical area in the nunolber
terror attacks and their intensity and on panelregions of the change in weight of consecutive
newborns from the same mother.

The main finding of the research is the lack oéefffof terror attacks, which was found to be valid
for all pregnancy trimesters, on the weight of éirmewborns and on the probability of a low birth
weight. The result is robust to fatal terror attd&cation — whether they occurred in the city of
residence or in broader geographic units (and @veludea and Samaria and Jerusalem which were
particularly hard-hit by terror) — and to both ¢ismh and military casualties. The length of a sgis

! For a survey, see Toledano et al. (2010a).

2 For purposes of comparison, the number of fagalith the September 1 httack in the US was about 0.01 per thousand
US citizens (the number of fatalities in the Twiomiers and its environs represented about 0.32hpeisand residents of
New York City).

% During the research period, there were significdr@nges in the child allowance for children ofrtbwrder and higher,
which may have had an influence on birth weighé (Beledano et al.. 2010a).
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reserve duty during a pregnancy, which makes dalatoroutine more difficult for a pregnant woman
and increases her anxiety, did not have an effedtith weight, whether during the Second Intifada
otherwise.

The few previous studies carried out in other coeston this subject have usually found a negative
relationship between terror (and disasters) anti lieight. The lack of effect for terror attacksidg
the Second Intifada on the weight of Israeli newlsois apparently related to the resilience of the
population, which can be explained by the exposarterror attacks over a long period and by the
existence of well-developed support systems.

The present research contributes to the literddyrexplicitly analyzing the effect of terror attacin
birth weight in a high-intensity and long-lastirgyror environment (in contrast to the one-time ¢ven
such as the September™attack), in which attacks are widely dispersedainleveloped country.
Furthermore, the study is based on a large resgmghlation and on reliable identification strategy
through a kind of natural experiment, as well as uke of rich panel data. In addition, it is théyon
study, to the best of our knowledge, that examtheseffect of reserve military duty on birth weight
particularly during a period of wide-scale conflict

The paper is organized as follows: Section 2 regitdve literature. Section 3 discusses the database,
the research population and the methodology. Sedtiis devoted to descriptive statistics and Sactio

5 to the estimation results. Finally, a summary disdussion are presented.

2. Survey of the literature

The literature points to several factors that affeth weight and the probability of a low-weidhitth
(under 2,500 grams) or very low-weight birth (undeb00 grams). These include genetic and
physiological factors, characteristics related tdhb demographic-socioeconomic factors, behavior
patterns, health status and level of medical atentetc. (for further details, see Toledano et al.
2010a).

Stress and anxiety during a pregnancy raise thel lefvcorticotrophin-releasing hormone (CRH),
which regulates the development of the fetus amddiwration of the pregnancy and influences the
production of andrenocorticotrophic hormone andisok, which are related to the progress of théhbir
and therefore also to low birth weidt{see, for example, Wakhwa et al. 1993; Hobel, 2@8&ydoun
and Saftlas, 2008; Hobel et al., 2008; and Dunk&le8er, 2011). The medical literature is divided a

to the stage of pregnancy during which stress auxéety lead to these physiological phenomena and

“ About two-thirds of low-weight newborns are premrat(Dunkel Schetter, 2011).
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low weight.

Numerous studies have looked at the relationshigwd®n stress and anxiety during pregnancy and
birth weight; however, they are usually unable hwaver the causality involved, since women who
experience tension during pregnancy are likely ifferd from other women in their genetic and
socioeconomic traits, behavior patterns, etc. dmsd factors in themselves were found to have a
significant effect on birth weight. In order to egeme the selection problem, a small number of
studies, including the present one, have made uaekimd of natural experiment, by focusing on the
possible negative effect of extreme stress-causiegts, such as terror attacks and natural disaster
birth weight.

Eskenazi et al. (2007) found that one week afteMorld Trade Center attack, there was an increase
in the chances of a woman living in the Cigjving birth to a newborn weighing less than 2,@88ms.
They also found an increased proportion of very-legight premature babies, whose mothers were in
the first or second trimester at the time of thackt and lived in New York City or upstate New York
Eccleston (2011) also found a drop (of between & 5 grams) in the weight of babies born to
mothers who lived in New York City at the time dietattack and who were in their first or second
trimester In contrast, she did not find any effect on binteight for women living in other locations
during the same period. Endra et al. (2009) aldandt find any link between the 9/11 attack durimg
first trimester and the duration of pregnancy amarmgnen whose spouse was serving in the US
military at the time. Similarly, Rich-Edwards (2Q06ame to the same conclusions with regard to
women in the Boston area. In Holland, lower birtigihts were recorded when terror attacks occurred
during pregnancy (Smith et al., 2006).

Lauderdale (2006) showed that among women with eb-Aounding name who gave birth in
California during the six months following the 9/attack, there was a moderate increase in the ehanc
of a low-weight birth relative to similar women omgear previously and this phenomenon was not
observed in other population groups. The authomwthgsized that this phenomenon is linked to the
increase in vigilantism, violence and discriminatio hiring directed against Arabs.

Camacho (2008) examined the effect of the explosfanines in rural areas in Columbia during the
period 1998-2003 on birth weight. Using panel datee found that birth weight for mothers living in
an area where at least one mine had exploded dthendrst trimester was lower by about 9 grams

than for the previous birth, compared to other rath

® Mothers living in the polluted area surrounding World Trade Center were not included.

® Other studies (Lederman et al., 2004 and Berkoefital., 2003) found that among babies born to womvko were
pregnant during the attack and lived near the bitth weight was lower, duration of pregnancy vei®rter, etc. In
contrast, Lipkind et al. (2010) found no such ffec
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Rees and Mansour (2011) examined cross-sectionfdat@bout one thousand births in the West
Bank and found that the number of Palestinian®dilby Israelis in the mother’s area of residence
during the Second Intifada, in each of the trimesstead a negative though statistically insignifica
effect on birth weight. The number of fatalitiesthe first trimester had a negative and statidgical
significant effect on the probability of low birtieeight (each death raised the probability by 0.0032

In the case of Israel, Omer et al. (1986) found thaing the period immediately following the Yom
Kippur War, there was in fact a drop in the proortof premature births relative to the same period
one year later. Schenker and Mor-Yosef (1993) skatat the First Gulf War in 1991, during which
missiles were fired at Israel from Iraq and the yapon was forced to take shelter in protectecsre
and even to wear gas masks, did not have any efifeitte rate of premature births.

Several studies have focused on the effect of aktlisasters and other extreme events on birth
weight. Tan et al. (2009) showed that the majothgaiake in China in 2008, which caused extensive
damage to persons and property, reduced birth wéighabout 170 grams) and raised the proportion
of low-weight births (by about 1.3 percentage pg)intUsing data on the major earthquake that took
place in northern Chile in 2005, which caused amiyor damage, Torche (2011) found that birth
weight in the case of women in their first trimesido lived in the area in which the earthquake was
strongly felt fell by about 50 grams (and by abdi® grams for the second trimester) and the
probability of a low-weight birth grew from 4.7 &5 percent, as a result of the shortened duration
pregnancy.

Simeonova (2009) did not find any connection betweatural disasters (hurricanes, earthquakes
and the like) in the US and birth weight, althowglte did find that they lead to shorter pregnancies.
Currie and Rossin-Slater (2012) also found thatitames in Texas do not have an effect on birth
weight (or on the duration of pregnancy) althoufgtineé hurricane occurred in the third trimester¢he
was a higher incidence of complications in birtkd amedical problems among the newborns.

Catalano and Hartig (2001) examined cross-sectata filtom Sweden and found that the murder of
the Prime Minister in 1986 and the sinking of ayeén 1996, led to an increase in the probability of a
very low-weight birth (by 15 and 21 percent respety) among women in their third trimester at the
time of the events.

In summary, terror attacks and other extreme eyeigch are accompanied by stress and anxiety

and constitute a kind of natural experiment, havaegative effect on birth weight and on the

" Glynn et al. (2001) found that a major earthquik€alifornia in 1994 shortened the duration ofgmancy among a
sample of 40 pregnant women, especially if it ocadiiduring their first trimester.
® The sinking of the ferry Estonia killed 501 Swedehich constitutes about 0.06 deaths per thousasidents.
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probability of a low-weight birth in most cases ahd is generally the case when the events occur i
the first trimester.

The absence of the husband from the home due ttamikervice, and reserve duty in particular,
naturally leads to stress and anxiety for the wbfath during pregnancy and in general (Milrgram and
Bar, 1993 and Burgh et al., 2011), due both toaihsence itself and the exposure of the husband to
danger. It is worth mentioning that to the besbwf knowledge there have been no studies published
that attempt to link reserve duty of the husbanblitih weight?

3. The database, the research population and the mettiology

a. The database

The database for the research includes a filevefirths, obtained from the Ministry of Health, ian
was merged with files from the National Insuranestitute (which was previously used by Toledano et
al. (2010, 2010a)), data on fatal terrorist attacksd a file containing information on payments for
reserve duty, also from the National Insurancetlrst

The file of all live births covers the period 192607 and includes birth weight and the mother’s
identity number?

The National Insurance Institute files of motherbowgave birth and their spouses includes
demographic characteristics, information on empleythannual income from labor (both salary and
self-employed), the receipt of various allowances #eir value (the child allowance, guaranteed
income payment, general disability allowance, ahsncand survivors benefits) and address of
residence according to the Population RegiSter.

Information on terrorist attacks in which Israelisre killed was gathered from a number of sources:

® Hass and Pazdernik (2006) found that among 95 wontese husband served in the US army in 2003 kigight
among women whose husband was serving abroatiigfasrthan among the other women.

0'No birth weight was recorded for about 0.6 peradrhe births. A cross-check between the fileied births and the file
of child allowance payments showed that only aigdge number of births in Israel do not appeatte file of live
births.

1 Actual place of residence is liable to differ frahmt in the Population Registry, such that the merof fatalities in
terrorist attacks in a particular city/district magt be correct. This is probably a minor probldor, the following
reasons: (a) Internal data from the Central Buiastatistics indicate that among respondents 02008 Census, only
about 8 percent reported a different city of resaethan that which appears in the Population Ragig) The rate of
internal migration between districts is much lowlean that between cities and the district of rasigeis the primary
geographical unit used in the research. (c) Theared population includes households in which tierdready at least
one child and therefore their rate of internal ratgm is relatively low; they also have more cohtaith the government
authorities (as a result of birth, the registrat@inchildren for kindergarten, etc.), such thatytheve an interest and
sometimes even an obligation to report their cdraedress to the Ministry of the Interior, whichimains the Population
Register (which is used by all the government ntiiigs).
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the International Institute for Counter-Terrorisintioe Interdisciplinary Center Herzliya, the Mimist
of Defensé"? the Foreign Ministry, the National Insurance Ingg (civilian fatalities in terror attacks)
and the local newspapers “Haaretz” and “Yediot Ahat”. In addition, a file of the National Insuranc
Institute was made available to us which contamfigrmation on terror attacks, based on reports from
the Israeli Red Cross (Magen David Adom), the ha$pi the police and other sources. The file
includes the details of the attack and the extérih@ injuries of each victim. This information was
merged with that from the Haaretz newspaper.

The National Insurance Institute’s file of resedigy payments was used to derive the dates of the

husband’s reserve duty.

b. The research population
The research population is composed of Israeli wofneho gave birth to a (singleton) newborn of
second or third order during the period 1998-2@Mthe condition that the previous pregnancy sfarte
after the beginning of 1998 (which is the firstel&r which data was available on fatalities irrder
attacks) and was a single birth. Multiple birthgeveot included since they are in general charaeter
by low birth weight. Also left out were births adudrth and higher order since during the period dpein
investigated, there were significant changes insthe of the child allowance for these childrenjckih
in itself may have had an influence on birth wei(dge Toledano et al., 2010 and 2010a). The period
being investigated does not include the yearsviollg 2004 since in 2005 Israeli settlements in Gaza
and Northern Samaria were evacuated (as part ditisengagement Plan”) and in 2006 the Second
Lebanon War took place, events that involved stagsisanxiety which may have had an effect on birth
weight.

In total, the research population numbered 93,50dles births of second or third ord¥érpf which
4.8 percent were low weight (less than 2,500 gramkg average weight for a son (daughter) of
second order was 3,288 (3,159) grams and of thid¢rowas 3,325 (3,186) grams. The standard
deviation of the difference in the weight of a setdthird) newborn relative to the first (secondgsw
about 550 (about 527) grams, with small differereeording to the gender of the newborns.

The research differentiates between various pdpularoups. Among Jews, a differentiation is

made between the ultra-Orthodox and the rest. AmumgJews, differentiation is made between

12 At the sitewww.izkor.gov.il

13 Arab women in Jerusalem, almost all of whom ared®mians living in East Jerusalem, were not idell due to their
close ties to the Palestinians in the territories.

' Due to constraints on computing power, the ddes fused by Toledano et al. (2010 and 2010a) arttiéncurrent
research included a random sample of one-fifttheftewish non-ultra-Orthodox women and all the rotiemen.

15 Jews also include non-Jewish immigrants.
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Bedouins in the South (Arabs in the Southern gtrand Bedouins in the North (Arabs in the
Bedouin settlements in the Northern Distfigtother Arabs (no differentiation was possiblensn
Moslems and Christians) and Druze (including Csaass). An ultra-Orthodox woman was defined as
one who studied/is studying in an ultra-Orthodomissry and/or a woman whose husband studied/is
studying in a yeshiva and did not serve in thetami or served up to one year and also a woman for
whom the following relatives are defined as ultrah@dox according to the above definition: at least
two brothers/sisters, father and/or mother or astiéwo sons/daughters and a woman whose husband
has two such relatives (for further discussion, B#edano et al., 2010).

The differentiation between the various populatgnmoups is necessary in light of the possible
differences between them with regard to genetiasdkample, the rate of inbreeding), lifestyle (suc
as smoking habits) and the like, which have a tieffect on birth weight, but are not observed By u
(for further discussion, see Toledano et al., 2D1Garthermore, there are significant differences
according to population group in the degree of sxpe to terror and in the length of reserve duty.
Thus, the rate of fatalities among non-Jews dutitegSecond Intifada was much lower than among

Jews and almost all non-Jews, like the ultra-Ortixodo not do reserve duty.

c. Methodology
In order to examine the effect of Israeli fatabtie terror attacks during the Second Intifada othb

weight, the following basic equation was estimated:

1) AW,

ijt

3
=a+ ) AT, + 5 AX +y Xy +1, + u, + &

tr=1

where AW,

. 1s the difference between the weight of a secohudjtorder newborn and that of a first

(second)-order newborn for woman i who residesiattiime of the later birth in area j during pertod
AT, is the difference in the number of fatalities imréeist attacks in the area of residence during
trimester tr of the pregnancy as compared to theesaimester in the previous pregnangy;are the

differences in the characteristics of the birth anlousehold and macroeconomic conditions between

the pregnancies (for example, gender of the newlamily status and family income and rate of

16 Aramsha, Basmat Tab'un, Bir EI-Maksur, Bu'eine-Ndge Demeide, Hamam, Hussniyya, Ibtin, Ka'abiyydiash-
Hajajare, Kamane, Khawaled, Mansiyyet Zabda, RuA®b, Sallama, Sawa'id (Hamriyye), Shibli-Humm Ah&ham,
Tuba-Zangariyye and Zarzir.



regional unemployment), as well as the time pebetiveen the two birthsX,, are the characteristics

of the woman and the household at the time ofdker birth (age, family status, family income, ptc.

n; is the fixed effect of regiony is the trend (year and month) ang is the random error.

The coefficients of interest af&, which represent the effect of each additionalliigtin the area of

residence during trimester tr of the later preggamelative to the same trimester of the earlier
pregnancy, on the difference in birth weight.

It is worth noting that when the earlier birth peded the outbreak of the Second Intifada (and the
pregnancy began after the beginning of 1998), wihene was only a negligible number of Israeli
fatalities in terror attacks, and the later pregyanccurred subsequent to it, the difference refléue
number of fatalities in terror attacks during th&éfada. In contrast, when the two pregnancies wedu
during the Intifada, the difference in the numbkfatalities reflects the change in the intensityesror
during the conflict.

Since the dependent variable is the differencdrih lveight, the estimation implicitly assumes that
the characteristics of the mother and her familyclis as genetic characteristics, education and
behaviors such as smoking), which are likely toehan effect on weight, remained unchanged between
consecutive births.

Estimations were carried out separately for théedihce in the weight of second-order newborns
(relative to first-order newborns) and third-ord®wborns (relative to second-order newborns) since
the literature indicates that birth weight risesaimon-linear manner with birth order (see Toledaho
al., 2010a).’ The estimations were also carried out separatelthe various population groups, for the
reasons mentioned above.

In addition, the effect of terror on the probaildf a low-weight birth (less than 2,500 grams) was

estimated using the following basic equation:

3
(2) LW, =a+ALW,_, + Z BTy +8 AX +y Xy +1, + p + &

i
tr=1

where LW,

IS @ dummy variable that takes a value of one fse@nd (third)-order newborn with low

weight and zero otherwise; the other variablesaardescribed above.

1t would have been possible to estimate togetherchange in weight of the second-order newboativel to the first-
order newborn and the third-order relative to theosid, while adding an explanatory variable fothbarder; however,
the effect of the other explanatory variables athbiveight may be differential according to birttder.
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Some of the estimations were restricted to womeao wére married throughout the period between
the beginning of the earlier pregnancy and the lait¢éh since the level of stress and anxiety miffed
between married and unmarried women and, in additibe transition from one family status to
another is likely to also have an influence onsstrand anxiety.

Mothers of newborns who switched areas of residdrateeen those dates (for example, from a
terror-stricken area to a relatively calm area)léwdy to be those who more easily develop stigss
anxiety as a result of terror attacks and thiscsele behavior is liable to result in a downwardsin
the effect of terror on birth weight. Thereforeg tonnection between terror and internal migratvas
also looked at, as described below.

4. Descriptive statistics

The security situation in Israel was calm during greriod prior to the outbreak of the Second Idafa
on September 28, 2000 (see Figure 1). From that @awvard, the number of terror attacks and their
deadliness rose sharply, reaching a peak in Ma@OR.Z~ollowing that, a major military operation was
carried out (“Defensive Shield”), which led to grsficant drop in the number of Israeli fatalitids.
total there were 1,046 Israelis killed betweendbthbreak of the Intifada and the end of 2004. @&#)
733 were civilians (520 of whom lived inside Isrpebper) and 313 were soldiers (of which 231 died
in the territories), 45 of whom were doing resedusty. There is a high level of variation over time.
Almost all of those killed were Jews and their pdipn of the population stood at about 0.14 per
1,000 Jewish residents.

There are significant differences in the numbeciwgilians killed according to the region in which
the event occurred (Figure 2). Thus, most attac&k place in Judea, Samaria and Gaza area, as well
as Jerusalem; a smaller number of attacks toolepfatiaifa District and in all the other regiong th
number of civilians killed was relatively small. i§hordering is preserved and becomes even more
pronounced when we consider the number of civilified per thousand Jewish residents in each
region. Yuchtman-Yaar and Feniger (2010) found that civilians killed in terror attacks in Israel
proper since the signing of the Oslo agreemeni®98 and until the end of 2003 were almost all Jews
and that they included a disproportionate numbeneh aged 17-24 and individuals belonging to the
middle class, characteristics that are consist@htavhigh presence in public places.

The research focuses on fatal terror attacks gimee received the most media attention. Thus, for
example, Yarhi and Tsafti (2009) showed that th@rpnence of articles in the Israeli press covering

the terror attacks during the Second Intifada weggeddent on the number of casualties, such that eac

10



additional fatality raised the prominence of theelt’'s coverage in the press five times more than a
additional wounded victim. It is worth mentioningat the public learns of a terrorist attack prityari
from the media.

From the outbreak of the Second Intifada until ¢he of 2004, there were 961 terror attacks with
casualties, of which only 717 resulted in non-fatalsalities. The number of civilian casualties
(including victims of shock) in all the attacks c¢bad 6,580, about 14 percent of whom were injured
either seriously or moderately. Figure 4 shows thathumber of wounded in a terrorist attack grew i
tandem with the number killed. The attacks with lmgest number of casualties were usually suicide
attacks.

Following the outbreak of the Second Intifada, ¢heras a significant increase in the number of
reserve duty days served by the husbands of womémeiresearch population (Figure 4). Thus, for
example, the average monthly number of days ofrvesduty during the period starting from the
outbreak of the Intifada until the "Defensive Stieinilitary operation was about one-quarter higher
than during the period from January 1999 until débreak of the Intifada. The level of reserve duty
days grew significantly during "Defensive Shield{ parallel with the diminishing number of security
events in the territories) and following that therags a marked drop-off.

Average birth weight was stable during the periang investigated (Figure 5), as was the
proportion of low-weight newborns (Figure Al in thppendix)®

Figure 6 presents the gross relationship betweenntimber of civilian deaths in attacks that
occurred within the pregnant woman’s district fidence, or outside it, in each of the three trierss
of her second pregnancy and the difference in wdigtween a Jewish non-ultra-Orthodox newborn of
second order and one of first order (for women wh&scond pregnancy started after the outbreak of
the Second Intifada and whose first birth was piait).*? As can be seen, there is no clear relationship
between the number killed and the difference ingieiA similar picture (not presented) is obtained
for ultra-Orthodox Jews and for the difference ieights between third-order and second-order
newborns. Even among Jewish mothers who live insdé@em or in Judea, Samaria and Gaza, which
had very high ratios of civilians killed to totaéwish population, there is no connection between
number of civilians killed and the change in bintkight (Figure A2 in the Appendix).

Figure 7 focuses on the relationship between thmben of soldiers killed throughout the country

8 Toledano et al. (2010a) contains a discussionhef iehavioral factors and the medical and othengmena that
happened during that period and which had oppafects on birth weight and on the proportion ofvlaveight
newborns.

19 The two additional conditions are: (a) the periddime between the first-order birth and the pasgy of the second-
order newborn exceeds two yeas, since a short lretakeen births is liable to lead to a drop inwheght of the second
newborn; and (b) the newborns are the same gender.
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during the various trimesters and the differencewwight between a Jewish non-ultra-Orthodox
newborn of second order and one of first orderfiist glance, there appears to be no connection
between the two variables and this is also the éaseiltra-Orthodox Jews and for a third-order

newborn relative to a second-order newborn (natereed).

The difference in the average weight of a Jewistvboen of second (third) order, who was
conceived after the outbreak of the Second Intifagid the weight of the first (second) newborn from
that same mother, who was born prior to the Inéifadas not significantly different between areas in
which a large number of civilians were killed (iJerusalem and Judea, Samaria and Gaza) and other

areas (Table 1).

Figure 1: Number of Israeli killed in terror attack s', 1998-2004
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Source: see description in the text.
1) Terror attacks that occurred in Israel proper andlidea, Samaria and Gaza.
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Figure 2: Number of Israelis killed in terror attacks from the outbreak of the Second Intifada
until the end of 2004, according to region
a. Total killed b. Civilians killed per 1000 Jewish residénts
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Figure 3: Average number of wounded Israeli civilias in fatal terror attacks
according to degree of injury} 1998-2004
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Source: see description in text.
1) Lightly wounded — including shock victims.

14



Figure 4: Number of days of reserve duty,1999-2004January 1999=100)
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Source: National Insurance Institute and calculationsheyauthors.
1) Number of days of reserve duty for men who werebbhods of newborn mothers included in the research
population.
2) There are no available data for 1998.

15



Figure 5: Average weight in a single birth accordig to ethnic group and birth order, 1995-2007
(grams)
a. Birth of second order
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Fatalities oubf district of residence

Figure 6: Number of Israeli civilian killed during the Second Intifada
and the change in the weight of Jewish non-ultra-Ghodox newborns:
second birth after the outbreak of the Intifada rehtive to a first birth prior to it *? (grams)
First trimester
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the Second Intifada; beginning of pregnancy forgbeond newborn following the outbreak of the &dd and the
birth not later than December 31, 2004; time pefimtween the first birth and the beginning of tleeand

pregnancy not less than two years; first and seoemtborns are same gender; single births.

1) Beginning of pregnancy of first newborn from Jaryui¥, 1999 onward and the birth not later than the matk of
2) Trend line — polynomial of third degree.

Source: see the description in the text.



Figure 7: Number of Security forces fatalities durhng the Second Intifada
and the change in weight of Jewish non-ultra-Orthodx newborns:
second birth after the outbreak of the Intifada rehtive to a first birth prior to it *? (grams)
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Source: see the description in the text.

1) Beginning of pregnancy for the first newborn froamdary 1', 1999 onward and the birth not later than the raatlk
of the Second Intifada; beginning of pregnancytifier second newborn following the outbreak of th#dda and the
birth not later than December 31, 2004; time pemdchot less than two years between the first batid the
beginning of the second pregnancy; first and secawborns are same gender; single births.

2) Trend line — polynomial of third degree
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Table 1: Difference in weight for Jewish newborns brn after the outbreak

of the Second Intifada relative to those born priotto it and to the same womari,

according to area of residence and birth ordef(grams)

First differencé Second difference
Total Jerusalem  Judea, | Jerusalem Judea,
(excluding Samaria less Samaria
Jerusalem, and Gaza total and Gaza
Judea, less
Samaria and total
Gaza and
Haifa District)
Second newborn **%99.9 *+118.5 ***173.4 18.6 73.5
compared to first
Third newborn 19.4 14.2 71.5 -5.2 52.1
compared to second

Source: see the description in the text and calculationthb authors.

* significant at a level of 10 percent, ** signifiot at a level of 5 percent, ***significant at aéb of 1 percent.

1) Beginning of pregnancy of earlier newborn priorJanuary 1, 1998 and birth not later than the outbreak of the
Second Intifada; beginning of pregnancy of therla®wvborn not later than the outbreak of the Idtéfand birth not
later than December 312004; time period of not less than two years ketwthe earlier birth and the beginning of
the later pregnancy; both newborns are the samaegesingle births.

2) Average weight of newborns born after the outbrafake Intifaddessthat of newborns born prior to it.

5. Results

The estimation results presented in Table 2 todwvshthe effect of the difference in number of I§ge
killed in terror attacks—during a particular trinexsof a current birth relative to the previousthpi
on the change in the weight of consecutive Isra@lborns of the same mother.

A differentiation was made between various popaiatjroups, with the main focus of attention on
Jews, who accounted for the vast majority of Isra@tims. The estimations were carried out
separately for the difference in weight of a newbof second order relative to one of first orded ah
third order relative to second order, since biréight increases with birth order at a declining r@ee
Toledano et al., 2010a).

The number of fatalities in terror attacks in e&roimester is counted separately for civilians aod f
soldiers since it can be assumed that the genemllg@tion, and in particular pregnant women, are

more sensitive to the number of civilians killedhiah is positively correlated with their degreerisk
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exposure and that of their relatives. It shouldr@ationed that the vast majority of soldiers killeere
doing their compulsory military service and appdgeanly a small number of them were the children
of pregnant women in their late childbearing yesnd in any case the relationship between the reserv
duty of the husband and the weight of newbornshélhnalyzed separately below.

With regard to the choice of the geographical area terror attack in which civilians were killed,
the district of residence of the newborn mothettifettime she conceived) was selecfeth addition,
estimations were carried out for terror attackshia city of residence, with attention focused oa th
residents of Jerusalem and Judea, Samaria andvidazawere the hardest hit by terror. In the case o
soldiers killed in terror attacks, use was madeath on the national level since most of them were
killed in Judea, Samaria and Gaza.

Due to the possible influence of a change in fansilgtus between consecutive births on the
emotional state of the mother during her pregnasame of the estimations were restricted to women
who were married from the beginning of the earpiesgnancy until the following birth.

Before turning to the findings, it is worthwhilersidering whether terror led to increased migration
out of the areas particularly affected by terroroamy for example, pregnant women who are more
sensitive to terror attacks. Such selective bemasitiable to result in a downward bias in theraated
effect of terror on birth weight. Therefore, thelpability of leaving a given district of residen@ad
also the city of Jerusalem and Judea, Samaria amh)Goetween the earlier birth and the later
pregnancy was estimated and assumed to depenceoruthber of civilian fatalities (in the mother’s
area of residence at the time of the earlier bidrjng the period up until the later pregnancy Hrel
household’s characteristics at the time of theedbirth, as well as the changes in those chaiatites
during the period. The results presented in Talde hot provide evidence of an increased tendemcy t
migrate as a result of terror. Nonetheless, sonteemmain estimations were restricted to women who
did not change their district of residence betwé#as earlier birth and the later pregnancy since
migration itself may be related to situations oés$ and anxiety and since the migrating women may

differ from the others with respect to unobservataés that are relevant to birth weidht.

20 Judea, Samaria and Gaza are defined as one ghimgiamit for the purposes of the research.

2L Another possible bias is liable to be presentirthbrates changed differentially in a way thatci@related with birth
weight. For example, if women from a weak socioemit background (and young women) who are moreitbans$o
situations of stress and anxiety (for further dstesee below) reduced their number of births assalt of the terror
attacks more than other women, then we are likelylttain a negative effect for terror on the averagight of
newborns. In order to test this claim, the prohbigbdf Jewish married women, with no more than tdldren, giving
birth was estimated as a function of demograph@ieszonomic characteristics (as in Toledano et8l10; Table 3) and
the number of killed in the current year. It waarid that terror attacks in fact lead to a statidiycsignificant increase in
the birth rate, although the increase is negligiblbich is larger among low-income women (and oldemen). The
results can be obtained from the authors.
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Table 2 presents the estimation results for thecefbf terror attacks on birth weight for non-ultra
Orthodox Jews. According to the base case resuoltwhich the explanatory variables were only the
changes in the intensity of the terror attacks betwthe same trimester in consecutive births, the
gender of the newborns and a dummy variable fdroat geriod of time between the earlier birth and
the later pregnancy (which is likely to decreasénhhbiveight), the estimated coefficients of terroe aot
significant (Model 1§ Furthermore, the addition of demographic-socioeatin variables does not
change the picture (Model 2, total). The restrittad the sample to women who were married during
both pregnancies and did not change their distfictsidence yielded similar results.

It should be mentioned that in the small numbecasfes (which did not reveal a systematic pattern)
in which the effect of terror attacks was nonetbglsignificant (Table 2 and also the tables present
below), the estimated coefficients were very sraall according to the literature their contributton
birth weight? is not sufficient to influence lifetime outcomeriables (see Toledano et al., 2010a; Table
Al).

The explanatory power of the estimations presemda@dble 2 and the tables presented below is low,
although this was to be expected due to the laagiance of the differences in weight of consecutive
births for the same woman (see the end of Sec)iéh 4

Table 3 presents the estimation results correspgrtdithose presented above for various population
groups® Although only a small number of non-Jewish Ismelere killed in terror attacks during the
Intifada, the increased hostility and discriminatithhey encountered from Jews (in, for example. the
labor market; see Miaari et al., 2012) would, adeuay to the literature, contribute to increasecklsv
of stress and anxiety (see Dunkel Schetter, 2Ha)vever, the number of Israelis killed during the
Intifada did not have any effect on birth weightimy of the population groups.

Due to the interrelationships between Arab Israehsl Palestinians in the territories, additional

estimations were carried out which included as axgtory variables the differences in the number of

2 The same estimations were carried for all Jewistruitra-Orthodox women (and not just for a randsample of 20
percent as was done here) and very similar reselts obtained.

% The average monthly number of civilians (soldidi#igd in terrorist attacks throughout the courfiym the outbreak of
the Intifada until the end of 2004 stood at 14 (B)erefore, the effect of the estimated coefficiehthe number of
civilians (soldiers) killed in a district duringgaven trimester whose absolute value is, for examplO is at most 42 (18)
grams and in actuality far less than that.

4|t should be mentioned that if the dependent égiavas birth weight (as opposed to the differdmemveen the weight of
a newborn and that of the previous newborn) andwtbight of the previous newborn was added as ataeafory
variable, the estimated coefficients would haveaied unchanged and as expected the explanatorgrpeauld have
risen dramatically (adjusted’Rf about 0.3).

5 This is for women who were married during bothgmancies and lived in the same district (and thiglias to the
following tables as well).

21



Palestinians killed in the territories (with sefiarastimations for the West Bank and G&zim each of
the trimesters of second or third-order pregnan@é&give to the corresponding number killed during
the previous pregnancies. However, the number lesBaians killed was not found to have any effect
on the weight of Arab newborns of second or thirdko (not presented).

The rest of the empirical analysis was restricedéws only. In Table 4, a distinction is made
between the total number of Jews and those livinguidea, Samaria and Gaza and Jerusalem, which
had the largest number of terror attacks. Similagparate estimations were carried out for thepgro
of women for whom the first of the pair of conseeaitbirths took place prior to the outbreak of the
Intifada and the following pregnancy subsequerit, tawith the aim emphasizing the differences in the
intensity of terror during the pregnancies. Howetlee number of those killed in terror attacks acle
of the geographical regions did not have any efbedbirth weight.

It should be mentioned that in the case of civ8i&illed in Judea, Samaria and Gaza during the firs
trimester, the negative estimated coefficient Fa difference in weight for both the second andithi
order newborn is relatively large in absolute tefmseeding 3) and is close to being significdnt.

Finally, we tested for a connection between fagator attacks in the woman's city of residence
within Israel propef and the weight of Jewish newborns. However, natigiship was found in this
case either (Table 5).

In the last stage, the link between fatal terrtackis during pregnancy and tpmbability of a low-
weight birth (less than 2,500 grams) was tested, using theeframk of Equation 2 and Tables 2-5.

Terror was not found to have any effect on the gbdly of a low-weight birth (not presented).

Sensitivity analysis for the effect of terror omtbiweight

Various sensitivity analysis were carried out om tésults in Tables 2-5 and all of them showed ttieat
difference in number of Israelis killed in terrdtaeks during a particular trimester relative te game
trimester in a previous pregnancy did not havefatieon the change in birth weight or the prohapil
of a low-weight birth.

Some of the newborns in the earlier (single) biltad outlying weights, which may indicate that the

%6 From the outbreak of the Second Intifada untileéhd of 2004, 3,201 Palestinians were killed bgdés, of whom 1,482
were killed in the West Bank, 1,663 in Gaza andrdwt in Israel proper. Source: Betselem — Theelstaformation
Center for Human Rights in the Occupied Territaries

%" The average monthly number of civilians killedJndea, Samaria and Gaza starting from the outtokétke Second
Intifada until the end of 2004 stood at 4.2. If thegative coefficient of civilians killed in Judedamaria and Gaza (“in
the district”) in the first trimester had been sfgant, then its effect would be in the neighbasboof 38 grams and
according to most of the literature this would betsufficient to change lifetime outcome variables.

“8There is no point in including residents of Judgamaria and Gaza since most of the civilian fagalithere were on the
roads, outside of the settlements.
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mother suffered from some physiological or othgretyf problem. Therefore, the estimations were
restricted to those cases in which the newbornighvén the earlier birth is not located in the eppr
lower two percentiles according to gerfdesr those in which the weight is not low (i.e. 0\&500
grams) and also not overly high (i.e. under 4,5@0ns).

The weight of a newborn boy is much higher than tfaa newborn girl, for all birth orders, and
therefore gender of the newborn in consecutivehditias a significant effect on the difference in
weight, as can easily be seen in Table 2. Therefesgmations were carried out for consecutive
newborns of the same gender.

Following the outbreak of the Second Intifada, #deenomic situation began to deteriorate and the
rate of unemployment rose dramatically and theseldpments may have increased the anxiety of
some pregnant women. Although the estimations deduthe gap between the rate of regional
unemployment that prevailed during the later preggaelative to the earlier one and the change in
family income, it is possible to directly test filve effect of a change in a woman’s employmentistat
between the pregnancies. Thus, a variable was amd#éte estimations that reflects the number of
months worked by the women during the later pregpaelative to the earlier one or a dummy
variable for the transition from employment to remployment.

Studies have shown that mothers from a weak sommmenic background are more exposed to
situations of stress and anxiety and that they ravegher level of hormones that are related to
premature birth and low birth weight as a resultttefse situations (see Dunkel Schetter, 2011). In
contrast, the middle class was overrepresented @ri@nIsraeli civilians killed in the terror attack
(Feniger and Yuchtman-Yaar, 2010). Therefore, s#pagstimations were carried out for Jewish non-
ultra-Orthodox (married) women whose family incowes in the lower pentile and for all the r&kt.

In all the estimations described thus far, the neimdf fatalities in each trimester was counted
separately. Therefore estimations were also caaigdhat included the number of fatalities durihg
entire pregnancy and again no effect on birth wetghld be detected.

The difference in weight between the newborn ofosdc(third) order and that of the previous
newborn is an outcome variable in the estimatiorstaerefore the estimations implicitly include the
fixed characteristics of the woman. Nonethelessmesions were carried out for the weight of thrstfi

newborn, since it is possible that the woman'slle¥estress and anxiety is higher during her first

29 For a first-order birth, the weight of newborn bdggrls) in the lower two percentiles is less tHg850 (1,940) grams
and in the upper two percentiles exceeds 4,1700} grams.

30" A significant proportion of the households that aot non-ultra-Orthodox Jews are poor. The fainitpme of Jewish
non-ultra-Orthodox (married) women in the yearlaf second pregnancy stood at about NIS 67 thousanthmpared
to a median of about NIS 142 thousand (in 2007eg)ic
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pregnancy than during her later ones.

One of the possible explanations for terror's latleffect on birth weight is that the population
habituated/adapted to terror (see the discussio8eiction 5). In order to test this hypothesis, the
following tests were carried out, although nonetlegm yielded a significant effect for number of
fatalities on birth weight:

a) Restricting the research population to women wihatsz pregnancy was during the first half of the
year following the outbreak of the Second Intifdtia;

b) The addition of the difference in the number ollides — according to the various classifications,
one or three months prior to the pregnancy — tekpanatory variables;

c) Addition of a cumulative count of fatalities to tleeplanatory variables, according to the various
classifications, from the birth until the followingregnancy, where a lower value was given to
fatalities the farther they were in time from thaldwing pregnancy (a linear or exponential
reduction).

d) Addition of dummy variables to the explanatory aates, that take the value 1 if the first civilian
death starting from the outbreak of the Intifadathe district of residence (city of residence)
occurred during the first trimestér.

The "Defensive Shield" operation (March'2& May 10", 2002) constituted a turning point in the
Second Intifada and following it a gradual declioek place in the intensity of the terror attackise
estimated coefficient of the dummy variable forragmancy after "Defensive Shield" was not found to
be significant, as was the case for the estimatefficients of terror.

Finally, the terror variable has been measuredoughis point according to the number of fatalities
while the number of wounded was not taken into antaonor were terror attacks in which no one was
killed. The estimations presented in Table A2 ie f&ppendix also included the difference in the
number of civilians wounded in the various trimesteelative to the previous pregnancy as an
explanatory variable. However, the results indi¢chtg the number of wounded did not have an effect
on birth weight. Since the number of wounded iremor attack increases with the number of those
killed (see Figure 3 above) and about two-thirdthefwounded were in fatal terror attacks (about-fo
fifths of the seriously and moderately woundedg tesult is largely equivalent to the addition lod t

square (or some other exponent) of the numbertalitias to the basic estimations in order to refle

31 The six-month period was defined as starting fiam weeks after the outbreak of the Second Intifsidae the start of
the pregnancy is the result of a calculation. Iswat possible to restrict the period to be cldasahe outbreak of the
Intifada (for example, the first month) due to #meall number of observations.

%2 n the case of non-ultra-Orthodox Jews, the eséth@oefficient for the first fatal event in theycbf residence was
negative and had a relatively large value (abouwgrérms); however, it was not significant at a lesfeR0 percent.
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the non-linear effect of terror attacks on birthgin.

Number of days of reserve duty and birth weight

This section will examine the relationship betwdle® number of days of reserve duty served by the
husband® during the pregnancy and birth weigfihe vast majority of those serving in the researes
non-ultra-Orthodox Jews and therefore the estimatiwere carried out only for their newborns. Those
who serve in the reserves differ in their socioeroit characteristics, and in other unobservable
characteristics, from those who do not and thestifa are likely in themselves to have an effect on
birth weight. Therefore, the estimations were earrout only for those who served in active reserve
duty for at least one day during the period 199072(the period for which data on reserve duty is
available)*

The main explanatory variable is the differencéhia number of days of reserve duty served by the
husband in each trimester between a pregnancycohde(third) order and the preceding pregnancy
and therefore the estimations were restricted twboen mothers who were married to the same
husband from the beginning of the earlier pregnanay the later birth (and who also resided in the
same district). In addition, the number of daysesferve duty in each trimester of the later pregpan
was included as an explanatory variable. Howevecesthe correlation between the monthly number
of days of reserve duty during the period beinglisidi and the monthly number of soldiers killed in
terror attacks is about 0.42 this variable was t@aifrom some of the estimations.

Table 6 indicates that the number of days of kesduty served by the husband does not have an
effect on the weight of the second newborn. Simiksults (not presented) were obtained for the
weight of the third newborn in estimations that evezstricted to women whose earlier birth was prior
to the outbreak of the Intifada and the second maegy subsequent to it, and when the outcome
variable is probability of a low-weight birth. Whehe explanatory variable of number of soldiers
killed was split into reserve soldiers and oth&esresults remain unchanged.

Since the dates of reserve duty are irregular—famnle, in a particular year the reserve soldier’s
unit may not have any training exercises or openali activity—estimations were carried out thabals
included the cumulative number of days of resemty derved by the husband between the date of the
earlier birth and the later pregnancy. This presi@ measure of the scope of his overall resertyg du
not just during the pregnancies, and is likely toyde an indicator of the extent to which his rgse

duty has become routine in the household. The agtuncoefficient of this variable is not signifitan

%3 Women who become pregnant generally receive amgtien from reserve duty.
3 Defining those who serve in the reserves as thdse serve a higher number of days of reserve dutyndt alter the
estimation results and neither did the inclusiothoe who did not do even one day of reserve duty.
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and neither is the coefficient of the differencethie number of days of reserve duty during the same

trimester in consecutive births (not presented).

Table 2: The effect of terror on the difference inveight between consecutive

non-ultra-Orthodox Jewish newborns(grams)

Second newborn relative to first

Third newborn tie&ato second

Model 1 Model 2 Model 1 Model 2
Total Total Married in Total Total | Married In
same same
district of district of
residencé residencé
Difference in | Trimester 0.228 0.271 0.610 -1.572 -1.579 -1.710
number of I (0.718) (0.722) (0.809) (1.126) (1.140) (1.553)
civilians Trimester -0.551 -0.593 -0.457 -0.556 -0.479 -0.320
killed in Il (0.725) (0.727) (0.767) (1.129) (1.136) (1.561)
district of Trimester 0.488 0.468 0.043 0.606 0.619 0.892
residence (0.687) (0.687) (0.767) (1.118) (1.116) (1.536)
Difference in | Trimester -0.190 -0.181 0.251 -0.375 -0.378 -0.279
number of I (0.292) (0.294) (0.334) (0.538) (0.538) (0.762)
civilians Trimester -0.233 -0.230 -0.409 0.063 0.077 0.893
killed outside (0.283) (0.283) (0.322) (0.532) 0.531 (0.774)
of district of | Trimester -0.038 -0.017 -0.014 **_1.260 **_1.238 **_1.043
residence (0.276) (0.276) (0.310) (0.531) (0.531) (0.756)
Difference in | Trimester 0.273 0.220 -0.351 0.319 0.282 0.482
number of I (0.321) (0.326) (0.380) (0.476) (0.483) (0.678)
soldiers killed | Trimester 0.143 0.133 0.169 0.655 0.668 -0.180
for entire (0.310) (0.313) (0.364) (0.484) (0.485) (0.668)
country Trimester -0.124 -0.151 -0.110 -0.080 -0.105 0.371
(0.281) (0.281) (0.318) (0.474) (0.473) (0.660)
Gender of Girl-girl FEET15.067 | ¥F*115.315 *F**[20.717 | ¥*¥*%103.680 | ***106.566 | **¥122.942
first and (12.974) (12.968) (14.575) (25.242) (25.184) (35.535)
second Boy-boy | ***114.363 | ***[15.034  ***120.023 | ***115.926 | ***119.752 | ***]120.872
newborns (12.719) (12.713) (14.197) (24.904) (24.852) (34.672)
(relative to Boy-girl *%261.627 | ¥¥*261.457  **%263.656 | **¥*249.425 | ***252.320  ***240.628
boy-girl) (12.756) (12.749) (14.278) (25.084) (25.024) (35.070)
Time between births less -11.216 -3.118 2.708 -24.004 -23.395 -34.750
than two years (11.579) (11.912) (13.577) (22.940) (23.566) (31.609)
E:tr]\ange |51 fa?nél (|)r7lcon?e -0.044 -0.040 *%%(),239 **%().314
thousands o
shekolo) (0.033) (0.036) (0.059) (0.013)
Change in ra’:% of regional 0.917 -4.898 1.913 7.628
unemployme _ (4.492) (6.674) (5.643) (12.933)
(percentage points)
Age of womafi 16.821 18.272 32.184 21.028
(10.961) (13.476) (23.189) (31.072)
Age of woman squared -0.213 -0.228 -0.444 -0.304
(0.189) (0.232) (0.381) (0.518)
Married' 14.253 56.492
(22.641) (41.093)
New immigrant 0.723 -17.297 -39.147 -30.149
(13.650) (15.939) (26.746) (39.146)
Family incomé 0.045 0.069 -0.030 -0.097
(thousands of 2007 NIS) (0.038) (0.044) (0.075) (0.010)
Trend + constant \ V V V V V
FE for district of \Y \Y, \Y \Y, \Y, \Y,
residence
Number of observations 12,978 12,809 9,514 5,491 5,381 2,277
Adjusted B 0.037 0.039 0.044 0.029 0.029 0.040




Source:see description in text and calculations by thbens.

* significant at a level of confidence of 10 pergefi significant at a level of confidence of 5 pent; *** significant at a

level of confidence of 1 percent.

Standard deviations appear in parentheses.

1) Women who were married to the same spouse frorhebmning of the earlier pregnancy until the ldtieth and living in
the same district (or Judea, Samaria and Gaza).

2) Income of the woman and her spouse from labor rfsdlaand self-employed), child allowance, guarahtéeome
supplement, general disability allowance, alimong aurvivors benefits.

3) Rate of unemployment in the district of residericéha time the pregnancy began.

4) At the time the later pregnancy began.

5) Immigrated since 1989.

Table 3: Effect of terror on the difference in weidnt between consecutive newborns,
according to population group™? (grams)

a. Second newborn relative to the first

Jewish Ultra- Bedouins Other Druze
non-ultra-| Orthodox in the Arabs
Orthodox South
Difference in Trimester | 0.610 0.101 3.621 0.698 -3.268
umber of (0.809) (0.577) (13.062) (1.044) (3.390)
. . Trimester Il -0.457 -0.642 -0.405 -0.415 2.158
.CIVII.Ian.S Killed (0.767) (0.561) (0.497) (0.970) (3.067)
In district of 1 ster 1 0.043 -0.766 -1.058 -0.293 20.090
residence
(0.767) (0.515) (4.037) (0.967) (3.230)
Difference in Trimester | 0.251 -0.469 0.889 *.0.477 0.092
number of (0.334) (0.311) (0.686) (0.258) (0.711)
civilians killed | Trimester Il -0.409 **.0.645 -0.083 -0.270 -0.246
outside of (0.322) (0.296) (0.651) (0.236) (0.655)
district of Trimester Il -0.014 -0.199 -0.250 -0.093 -0.101
residence (0.310) (0.295) (0.617) (0.232) (0.630)
Difference in Trimester | -0.351 **(.721 -0.383 *0.508 0.509
umber of (0.380) (0.306) (0.685) (0.285) (0.822)
) . Trimester Il 0.169 **0.682 0.569 **0.500 0414
soldiers killed
for entire (0.364) (0.283) (0.653) (0.242) (0.735)
country Trimester 111 -0.110 0.439 -0.336 -0.169 0.130
(0.318) (0.275) (0.602) (0.227) (0.646)
Other control variablés V V V V V
Trend + constant \ \Y \Y \Y V
FE for district of residence v/ \Y \Y \Y \Y
Number of observations 9,514 12,511 2,894 19,124 2,229
Adjusted R 0.044 0.031 0.045 0.033 0.044
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b. Third newborn relative to second

Jewish non- Ultra- Bedouins in Other Arabs
ultra-Orthodox Orthodox the South
Difference in Trimester | -1.710 0.651 21.234 0.441
umber of (1.553) (0.643) (12.976) (1.421)
L ) Trimester Il -0.320 -0.018 -1.525 -0.528
civilians killed 1.561 0.652 5.527 1.425
in district of - (1.561) (0.652) (3:527) (1.425)
) Trimester Il 0.892 0.446 -7.193 -0.704
residence
(1.536) (0.615) (4.376) (1.446)
Difference in Trimester | -0.279 -0.279 0.681 0.111
number of (0.762) (0.762) (0.771) (0.367)
civilians killed | Trimester Il 0.893 -0.062 -0.281 -0.360
outside of (0.774) (0.374) (0.753) (0.360)
district of Trimester Il **.1.043 0.028 0.564 0.063
residence (0.756) (0.375) (0.749) (0.364)
Difference in Trimester | 0.482 **_().766 1.181 0.370
umber of (0.678) (0.368) (0.734) (0.349)
. . Trimester Il -0.180 -0.093 **1.522 0.181
soldiers killed 0.668 0.325 0.682 0.351
for entire : (0.668) (0.325) (0.682) (0.351)
Trimester Il 0.371 0.319 0.564 0.096
country
(0.660) (0.321) (0.749) (0.345)
Other control variablés Vv V V Vv
Trend + constant \ V V V
FE for district of residence v/ V V V
Number of observations 2,277 7,476 2,543 9,511
Adjusted = 0.040 0.041 0.044 0.026

Source: see description in text and calculations by thbans.

* significant at a level of confidence of 10 perteri significant at a level of confidence of 5 pent; *** significant at a

level of confidence of 1 percent.

Standard deviations appear in parentheses.

1) Estimation results are not presented for Bedouimam in northern Israel and Druze women for thedthiewborn
due to the small number of observations.

2) Women married to the same spouse from the begirofitige earlier pregnancy until the later birth amab lived in
the same district (or Judea, Samaria and Gaza)ngmon-ultra-Orthodox Jews and non-Jews there lamesa no
births outside of marriage and the phenomenontefrial migration of married couples was limited.

3) The explanatory variables appearing in Table 2 (M&) are for married women who did not switch miist In the
case of non-Jews, the explanatory variable “New iignamt” was omitted and in the case of Bedouinth@éSouth an
explanatory variable was added for residence gtagnized settlement.
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Table 4: The effect of terror on the difference inveight between consecutive Jewish newborhs

(grams)

a. Second newborn relative to the first

Total Judea Jerusalem
Samaria
and Gaza

Earlier birth prior to the Vv \%
Intifada
Later pregnancy during the Vv \%
Intifada
Difference in Trimester | 0.353 1.244 -3.373 1.678 -3.303
umber of (0.461) (1.227) (2.063) (0.927) (3.943)
civilians Killed Trimester -0.521 -1.283 1.285 0.146 1.030
- district of (0.456) (1.161) (2.020) (0.900) (3.508)
residence Trimester 1l -0.560 -0.284 -1.671 0.492 2.908

(0.419) (1.142) (1.884) (0.918) (3.502
Difference in | Trimester | -0.149 0.167 1.293 0.219 -2.987
number of (0.225) (0.651) (0.835) (0.671) (2.325)
civilians killed | Trimester Il **_0.549 -0.224 **.1.639 -0.388 -0.940
outside of (0.216) (0.699) (0.804) (0.653) (2.989)
district of Trimester Il -0.071 -0.653 -1.048 0.002 0.080
residence (0.212) (0.627) (0.747) (0.615) (2.523)
Difference in Trimester | 0.255 -0.603 0.862 -0.275 4.533
umber of (0.235) (0.971) (0.954) (0.611) (3.097)
soldiers Killed Trimester **0.465 0.182 1.185 -0.166 1.601
P (0.221) (1.221) (0.960) (0.590) (4.055)
country Trimester 1l 0.178 0.364 1.123 0.176 1.292

(0.205) (0.978) (0.723) (0.548) (3.285)
Other control variablés V V V V V
Trend + constant \Y \Y \Y \Y
FE for district of residence / \Y
Number of observations 22,025 6,851 2,150 4,102 903
Adjusted R 0.034 0.044 0.034 0.025 0.020
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b. Third newborn relative to the second

Total Judea, Samarja Jerusalen
and Gazg
Earlier birth prior to the Vv
Intifada
Later pregnancy during the \Y,
Intifada
Difference in Trimester | 0.162 -0.641 -3.064 1.403
umber of (0.596) (2.909) (2.187) (1.213)
. . Trimester I -0.050 2.830 1.272 1.569
civilians killed
T | (0.604) (2.830) (2.278) (1.184)
residence Trimester I 0.433 0913 -1.018 1.175
(0.573) (2.572) (2.149) (1.183)
Difference in | Trimester | -0.155 0.669 0.832 0.106
number of (0.335) (1.700) (0.881) (0.936)
civilians killed | Trimester I 0.122 2.155 0.429 -1.114
outside of (0.337) (1.806) (0.879) (0.942)
district of Trimester 11| ***.0.890 -1.355 -0.491 -1.253
residence (0.330) (1.525) (0.821) (0.907)
Difference in Trimester | 0.099 0.207 -0.155 -0.048
umber of (0.298) (2.476) (0.867) (0.781)
) . Trimester -0.067 -3.869 -0.509 -0.663
soldiers killed
P | (0.291) (3.160) (0.928) (0.787)
country Trimester | 0.351 0.383 -0.176 -0.154
(0.288) (2.393) (0.714) (0.749)
Other control variablés V V V
Trend + constant V \Y
FE for district of residence
Number of observations 1,275 1,508 2,095
Adjusted R 0.066 0.031 0.032

Source: see description in text and calculations by thbans.

* significant at a level of confidence of 10 pertefi significant at a level of confidence of 5 pent; *** significant at a

level of confidence of 1 percent.

Standard deviations appear in parentheses.

1) Women married to the same spouse from the begirofitige earlier pregnancy until the later birth dinchg in the
same district (or Judea, Samaria and Gaza). Remeltsot presented for estimations restricted écetirly birth being
prior to the Intifada and the later pregnancy dyitine Intifada for mothers living in Judea, Samana Gaza and
women living in Jerusalem who gave birth to a nennlif third order, due to the small number of olbagons.

2) The explanatory variables appearing in Table 2 (M&]) are for married women who did not switch riistand also
include a dummy variable for the ultra-Orthodox.
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Table 5: The effect of terror in the city of residece on the difference

in weight between consecutive Jewish newborrtsvomen living in Israel proper (grams)

Second newborn relative Third newborn relative to
to the first the second
Earlier birth prior to the Intifada \
Later pregnancy during the Intifada V V
Trimester | 0.679 2.105 0.323 -0.318
. . (0.546) (1.470) (0.742) (3.678)
Difference in number of e d o -0.585 -0.202 -0.088 4873
civilians killedin city of
residence (0.546) (1.412) (0.761) (3.522)
Trimester Il -0.311 1.941 0.404 0.170
(0.501) (1.384) (0.711) (3.132)
Trimester | 0.345 1.833 0.134 -0.532
Difference in number of (0.913) (1.905) (1.150) (4.800)
civilians killed in the district| Trimester I -0.838 -1.956 -1.077 5.204
of residence, outside the city (0.907) (1.846) (1.159) (4.547)
of residence Trimester 1| -0.672 -0.976 0.607 4.973
(0.817) (1.650) (1.068) (4.137)
Trimester | -0.321 -0.138 -0.269 0.953
. . (0.237) (0.678) (0.369) (1.877)
Difference in number of e %0 475 -0.219 0.100 2.892
civilians killed outside the
district (0.226) (0.733) (0.371) (1.988)
Trimester Il| -0.008 -0.512 **.0.902 -1.805
(0.217) (0.654) (0.362) (1.664)
Trimester | 0.253 -0.345 0.176 -0.250
. . (0.248) 1.016) (0.332) (2.725)
Difference in number of e d o %0 464 0.153 0.086 -4.081
soldiers killed for the entire
countr (0.233) (1.276) (0.322 (3.442)
y Trimester IlI 0.085 0.100 0.463 -0.138
(0.215) (1.021) (0.318) (2.643)
Other control variablés Vv Vv Vv Vv
Trend + constant V V V
FE for district of residence v V
Number of observations 19,875 6,264 8,245 1,057
Adjusted R 0.035 0.045 0.035 0.074

Source: see description in text and calculations by thbaens.

* significant at a level of confidence of 10 pertet significant at a level of confidence of 5 pent;

*** gignificant at a level of confidence of 1 perte

Standard deviations appear in parentheses.

1) Women married to the same spouse from the begirofitige earlier pregnancy until the later birth awvigb lived in the
same city.

2) The explanatory variables appearing in Table 2 @I&) are for married women that did not switchtritis and also
include a dummy variable for the ultra-Orthodox.
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Table 6: The effect of the husband’s reserve dutyrothe difference in weight between
the second non-ultra-Orthodox newborn and the first' spouse in active reserve dufy(grams)

Model 1| Model 2| Model 3| Model 4| Model5| Model 6

Trimester | 1.419 1.403 1.437 2.148 2.131 2.157

Difference in (1.170) (1.172) (1.174) (2.235) (2.240) (2.243)
number of Trimester Il -0.843 -0.881 -0.890 -1.042 -1.053 -1.000
days of (1.306) (1.311) (1.311) (2.606) (2.609) (2.611)
reserve duty | Trimester IlI -1.333 -1.338 -1.365 -0.518 -0.475 -0.556
(1.680) (1.682) (1.682) (3.475) (3.479) (3.480)

Number of | Trimester | -0.984 -0.984 -0.971
days of (2.592) (2.598) (2.600)
reserve duty | Trimester || 0.301 0.264 0.182
during the (2.982) (2.986) (2.988)
second Trimester Il -1.064 -1.125 -1.055
pregnancy (3.934) (3.940) (3.941)
Difference in | Trimester | 0.683 0.400 0.676 0.988
number of (1.142) (1.182) (1.142) (1.183)
civilians Trimester Il -0.127 -0.324 -0.125 -0.325
killed in the (1.228) (1.126) (1.228) (1.262)
district of Trimester Il -0.102 -0.233 -0.097 -0.230
residence (1.142) (1.182) (1.143) (1.182)
Difference in | Trimester | 0.000 0.283 0.009 0.289
number of (0.441) (0.400) (0.441) (0.511)
civilians Trimester Il 0.315 0.093 0.320 0.097
killed outside (0.474) (0.527) (0.475) (0.528)
the district of| Trimester IlI -0.052 -0.123 -0.051 -0.123
residence (0.467) (0.512) (0.467) (0.512)
Difference in | Trimester | -0.614 -0.608
number of (0.563) (0.564)
soldiers Trimester || 0.576 0.579
killed in the (0.537) (0.537)
entire Trimester 11| -0.143 -0.140
country 0.477) (0.478)
Other control variablés Vv Vv Y} Y} V V
Trend + constant \ \Y \Y \Y \Y \Y
FE for district of residence vV V V vV vV vV
Number of observations . . . . . .
Adjusted = 0.052 0.053 0.053 0.053 0.053 0.053

Source: see description in text and calculations by thbans.

* significant at a level of confidence of 10 perteft significant at a level of confidence of 5 pent; *** significant at a

level of confidence of 1 percent.

Standard deviations appear in parentheses.

1) Women married to the same spouse from the begirofittte earlier pregnancy until the later birth dinthg in the same
district (or Judea, Samaria and Gaza). The estmstilo not include 1998 since there was no availdhta on reserve
duty for that year.

2) Served at least one day during the period 1999-2007

3) The explanatory variables appearing in Table 2 (M@) are for married women who did not switch rilistof residence.

32



6. Conclusion and discussion

Studies have shown that low birth weight adversdiigcts a variety of lifetime outcome variables and
that stress and anxiety experienced by a pregnantan will likely reduce birth weight. The current
study examined the effect of Palestinian terroirduthe Second Intifada, which broke out towards th
end of 2000, on the weight of Israeli newbornsesfosid and third order, whose mothers were pregnant
during the period 1998-2004. Identification relieal the variation over time and space in the intgnsi
of terror and use was made of panel estimationghiichange in the weight of consecutive newborns
of the same mother.

Terror attacks were not found to have any effecbioth weight or the probability of a low-weight
newborn during any stage of pregnancy. The resaftgined unchanged whether fatal terror attacks
occurred in the woman's city of residence or a deo@eographical unit (and even in Judea, Samaria
and Gaza, which were particularly hard-hit by teattacks) and whether those killed were civilians
soldiers. The length of a husband's reserve dutingla pregnancy (and during the Second Intifada in
particular), which can make day-to-day functionimgre difficult for a pregnant women and thus
increase her level of anxiety, did not have anyeaffon birth weight, a result not previously
documented in the literature.

The few studies done on this subject in other aoeshave generally found a negative relationship
between terror (or natural disasters) and birthgimeand therefore the question arises as to why the
results for Israel differ.

One of the likely explanations is the resiliencéspéelis, who have had to live with terror attafds
many years. With the outbreak of the Second Ingifdlere was a noticeable increase in the level of
fear among Israelis of being hurt in a terror &taod as a result there was a deterioration irr thei
mood and a general decline in how they perceivedr thituation. However, the relevant indices
returned to their pre-Intifada levels already dgr2003 (Elran, 2006). Another indicator of the dapi
acclimatization to the Intifada can be seen inrttnber of telephone requests for emotional assistan
related to the security situation (received by Erdémotional First Aid organization), which rosdyn
moderately following the outbreak of the Secondfddia (Gilat, 2006). However, they quickly fell to
previous levels, apart from short-lived uptickddwaling exceptionally large attacks (see also Zussma
and Romanov, 2006).

Studies carried out during the Intifada indicatat tithe psychological reactions to terror attaclshs
as post-traumatic stress disorder, were relatinebglerate (for a survey, see Romanov et al., 2012).

Furthermore, no relationship was found betweenirhensity of terror and indications of emotional

33



stress (such as tension, anxiety and lack of skeeghxhe effect of terror on Israelis' level ofisattion
with their lives did not last beyond the first felays following an attack (Romanov et al., 2012).

The relatively moderate psychological reactiondsodeli citizens to terror attacks and their rapid
adjustment to events can be attributed not onliwiog for long periods in a state of insecurityhieh
among other things led to the development of extensupport systems, but also to changes in
behavior patterns, such as traveling less on putdiesportation and preferring secure public places
(see Kirshenbaum, 2005). It is interesting to rtbeg only a very small proportion of the population
sought psychological/psychiatric assistance or seaatives.

It can be assumed that terror's lack of effectidi lveight for mothers living in Judea, Samaria an
Gaza and in Jerusalem, which suffered a disprapwate number of terrorist attacks during the Second
Intifada, is also related to the fact that a sigaifit proportion of residents there are religiond Ave
in homogenous communities, factors that are knawoontribute to the ability to cope with difficult
situations (Dunkel Schetter, 2011).

The research has several limitations which nedaetaddressed. Thus, due to the lack of available
data, it was not possible to identify the varietycbannels through which the Second Intifada affect
birth weight and in particular the mechanism thitowghich stress and anxiety are elevated in each
individual pregnant woman. It may be that the nmanmig of pregnant women by the medical system
changed as a result of the increased security ndedbe same extent, changes in lifestyle amogg th
population as a result of the terror attacks maaetead a direct effect on birth weight. The infotima
on the start of a pregnancy was not available tangsinstead was calculated backwards from the date
of birth. Therefore, the degree of exposure tooteattacks during the first trimester (and thereftire
other trimesters as well) is not known with certginrhis problem is exacerbated to the extent that
terror leads to a shortening of pregnancies, shahgome of the terror attacks in fact occurredrpgo
the pregnancy. The research did not look at otb&rome variables, which are likely to be affectgd b
terror attacks, such as miscarriages, stillbitihs newborn's medical situation, &tc.

Finally, there would be benefit in investigatindpet large-scale extreme events on birth weighty suc
as the evacuation of Gaza and Northern Samariaadsop the Disengagement Plan, the ongoing

missile and mortar attacks on the population int&aun Israel, the Second Lebanese War, etc.

35 Thus, for example, Malaspina et al. (2008) fotmat newborns, and primarily girls, of mothers wilere in their
second or third month of pregnancy in Jerusalennduhe Six Day War, suffered from schizophreniaeddtively high
rates. In contrast, Selten et al. (2003) did notl fany such effect among newborns of women livimpughout the
country who were pregnant during the Six Day WatherYom Kippur War.
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Appendix

Figure Al: The proportion of underweight newborns n single births
according to ethnic group and birth order, 1995-200 (percent)
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Source: Ministry of Health, National Insurance Institutedacalculations by the authors.

1) Weight less than 2,500 grams.
2) Arabs who are not Bedouins or residents of Jerasé&dso not including Druze). It was not possildericlude

Bedouins in the South and Druze due to the smatibar of observations.
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Figure A2: Number of Israeli civilians fatalities during the Second Intifada
and the change in weight of Jewish newborns:
second birth after the outbreak of the Intifada rehtive to a first birth prior to it (grams§?
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gender and are born in single births.
2) Trend line: polynomial of third degree.

-1,000

35 40

o
w

39

15 20 25 30 35

Civilian fatalities



Table Al: Effect of terror on internal migration by Jews: Switching district of residence

between a birth and the following pregnancy
Area of residence during the earlier National National Jerusalerh| Judea, Samaria
birth: and Gaza
Population group: Non-ultrg- Ultra- Jews Jews
Orthodox Orthodox
Number of civilians killed per 23E4 -3.0 E-4 **%*.5.0 E-3 -6.0 E-4
month in district of residence® (4.4 E-4) (4.2 E-4) (8.8 E-4) (6.3 E-4)
between a birth and the following
preghancy
Number of months between birth and  ***1.8 E-3 *kk] 9 E-3 **% 44 E-3 4.7 E-4
following pregnancy (1.9 E-4) (1.6 E-4) (3.5E-4) (2.9 E-4)
Change in family inconfgthousands ~ ***7.2 E-5 1.3 E-4 %) 5 E-4 *8.6 E-5
of 2007 NIS) (2 E-5) (4 E-5) (5 E-5) (5E-5)
Change in regional rate of -2.1E4 **.3.9 E-3 VA 1 =5) *k%Y 4 ED
unemploymentt(percentage points) (2.6 E-3) (1.7 E-3) (43 E-3) (2.6 E-3)
Age of woman *EFQOE2 | *FF24E-2 k2.8 E-2 k%25 E-2
(4.9 E-3) (5.3 E-3) (9.3 E-3) (9.4 E-3)
Age of woman squaréd ®HEYD B4 | FHR*4TE-4 *%_3.6 E-4 x5 3 B4
(8.9 E-5) (1.1 E-4) (1.8 E-4) (1.9 E-4)
New immigrant RAE_] QE-D | REED (B2 -1.5E2 53E3
(6.7 E-3) (6.7 E-3) (1.2 E-2) (1.1 E-2)
Family incomé (thousands of 2007|  ***9.5E-5 |  **x] 54 %] 8 E-4 %3 3 E-4
NIS) (2E-5) (4 E-5) (5 E-5) (6 E-5)
Regional rate of unemployméfit -12E3 | *%4.8E3 Hk*Q () E-2 #%) 8 E-2
(percentage points) (3.4E3) (23 E3) (L3 E-2) (1.1 E-2)
Second-order newborn **%2.1 E-2 ***1.9 E-2 *¥%_8.6 E-2 #HEE3 D E-2
(5.5 E-3) (4.1 E-3) (9.0 E-3) (7.5 E-3)
Ultra-Orthodox AR 41 E2 *1.8 E-2
(1.2 E-2) (9.5 E-3)
Trend + constant \ \% V V
FE for district of residence / V
Number of observations 16,144 25,920 7,974 4,572
Adjusted R 0.038 0.026 0.197 0.085
Proportion leaving the district 8.36 8.39 20.57 5.86
(percent)

Source: see description in text and calculations by thbans.

* significant at a level of confidence of 10 pertefi significant at a level of confidence of 5 pent; *** significant at a

level of confidence of 1 percent.
Standard deviations appear in parentheses.

1) Women married to the same spouse from the begirufittte earlier pregnancy until the later birth.

2) Moved away from Jerusalem (as opposed to out odigtgct).

3) At the time of the later birth.

4) Income of the woman and her spouse from labor risdlaand self-employed), child allowance, guararitemme
allowance, general disability allowance, alimony aarvivors benefits.

5) Rate of unemployment in the district of residenicéha time of the earlier birth.

6) Arrived in1989 and onward.
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Table A2: Effect of number of wounded in terror attacks on the difference in weight between

newborns of first and second ordef (grams)
Non- Ultra-| Jews In Non- Ultra- Jews in
ultra- | Orthodox Judea ultra- | Orthodox| Jerusalem
Orthodox Jews| Samaria) Orthodox Jews
Jews and Jews
Gaza
Difference in Trimester | -0.031 0.016 0913
number of (0.108) (0.057) (1.072)
civilians Trimester I -0.017 0.076 0.279
wounded in the (0.124) (0.063) | (0.462)
district of Trimester Il 0.026 -0.034 0.702
residence (0.098) (0.052) (0.487)
. . Trimester | 1.001 0.192 -3.633
Difference in 0.961) | (0.686) |  (2.645)
civilians killed Trimester |l -0.071 -1.064 1.218
in district of (0.961) (0.660) (2.260)
residence Trimester 11l -0.022 -0.737 | -2.355
(0.925) (0.626) (2.357)
Difference in Trimester | 0.523 -0.097 -0.104
number of (0.350) (0.314) (1.39D)
civilians killed | Trimester I 0.068 -0.086 -0.687
outside the (0.330) 0.292) | (1.113)
district of Trimester IlI -0.037 0.058 0.257
residence (0.298) (0.277) (0.960)
Difference in Trimester | -0.070 0.084 0.124
number of (0.144) 0.075 (0.116)
civiian Trimester | -0.022 **0.152 0.125
wounded in the (0.152) (0.076) (0.120)
city of Trimester Il -0.062 0.013 -0.000
residence (0.119) (0.060) (0.076)
. . Trimester | 1.050 -0.389 0.427
E&f;ﬁ{)%?%ﬁ In (1.506) 0.958) (1.189)
civilians killed Trimester |l 0.505 *x%) 762 -1.265
in city of (0.236) (0.968) (1.300)
residence Trimester I 1.215 *-1.622 0.135
(1.455) (0.905) (1.207)
Difference in Trimester | 0.989 -1.081 6.576
number of (1.178) (0.980) (6.245)
civilians killed | Trimester I -1.030 0.474 1.804
in the district, (1.211) (0.999) (1.500)
outside the city [ Trimester I -0.434 -1.202 -2.652
of residence (1.132) (0.875) (3.615)
. . Trimester | 0.273 -0.505 0.270
E&f;ﬁ{)%?%ﬁ In (0.335) (0.314) (0.688)
civilians killed Trimester |l -0.398 **_(0.675 -0.640
outside of (0.322) | (0.297) |  (0.639)
district Trimester Il -0.005 -0.204 0.180
(0.310) (0.296) (0.603)
. . Trimester | -0.865 0.552 1.407 -0.368 **0.767 -0.352
r'?&frfﬁgz’r‘%ef In (0.554) 0.478) | (1.732) (0.382) (0.313) (0.732)
soldiers killed | Trimester 1i -0.289 0.458 0.665 0.169 | *0.544 -0.936
T the entire (0.562) | (0.497) | (1.933)| (0.366) |  (0.294) |  (0.876)
country Trimester Tl -0.256 0.054 0.176 -0.103 0.346 -0.217
(0.466) (0.406) (1.282) (0.320) (0.281) (0.703)
Other control variablés V V vV vV vV V
Trend + constant \Y \Y \Y \ \Y \Y
FE for district of residence Vv \Y \Y \Y
Number of observations 9,514 12,511 2,150 9,514 12,511 4,102
Adjusted R 0.044 0.031 0.049 0.044 0.032 0.038

Source: see description in text and calculations by thbans.
* significant at a level of confidence of 10 perteft significant at a level of confidence of 5 pent; *** significant at a
level of confidence of 1 percent.
Standard deviations appear in parentheses.
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1) Women married to the same spouse from the beginofinge earlier pregnancy until the later birth divthg in the
same city of residence.

2) The explanatory variables appearing in Table 2 (&ld?) are for married women who did not switch rii$$ of
residence and also include a dummy for the ultridr@aiox.
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