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1 INTRODUCTION

Health, like other valuable assets, is not disteduandomly in the society. For various
reasons, some people are healthier, wealthier apgiér than others. Decades-long
research on social stratification shows that a widege of precious assets are
reproduced across generations. Being born to gie family, improves (but does not
determine) one’s chances to be successful at s@mblattain high education, get a
prestigious and well-paid job, meet a partner pitbferred characteristics, get married
and have a happy family. Health of children isueficed by family background, as

well.

My dissertation inquiries into the association ketw family background and the health
of newborns in the Czech Republic. It focuses om pleriod of extensive societal
transformation after the collapse of state socrali€hildbearing patterns changed
dramatically during this period and these changksreal the ways how family
background shapes the health of children. The sulgethe research, the health of
newborns, lies at the cross-section of sociologgmalgraphy/population studies and
epidemiology. This is reflected also in the literat| use to support my arguments. But
the question that motivates the research (how daesly background influence
wellbeing of children) is at the core of sociolaianquiry. The present research
extends our understanding of this process.

Health has been a rather neglected subject in Camciblogy until relatively recently.
A growing interest in health-related topics candbserved in Czech sociology since
several years (see e.g. [Dudova 2010; Dzurova et2@D6; Hamplova 2012a;
Hasmanova Marhankova 2008; HreSanova 2008; Hre8a?@08, 2011; Kreidl 2008;
Slepickova 2009; Slegkova, Fiik 2009; Slepikova et al. 2012]). However, research
on social stratification of health is still veryrited. Beside the substantive results it
provides, the present research could also stimtuateer research agenda in this field. |
hope that my work will help to attract attentionmbre social scientists to the study of
health and its social causes and consequences.



The dissertation has two introductory theoretid@pters and two empirical parts. The
Theoretical chapter (Chapter 2) discusses motingtidor the research of the
relationship between family processes and the Ihe&lhewborns. It explains that social
status and health influence each other duringcliierse and across generations. It thus
acknowledges the importance of family processegherhealth of children. Research
goals and questions are then outlined in Chaptérh®. research has two relatively
independent parts.

The first empirical part (Chapters 4 to 8) analysks transformation of family
arrangements to which children are born from apmatsve of social stratification. It
focuses on the remarkable spread of non-maritddimbaring that occurred in the first
two decades after the collapse of the socialisintegand studies socioeconomic
differences in family arrangements of mothers. fn®vides the necessary first step for
understanding the processes that may have infldetheeimpact of family background

on the health of newborns.

The second empirical part (Chapters 9 to 13) addeethe health of newborns and its
relation to family background. It analyses trendghe health of newborns measured
with birth weight. The main focus is placed on disfies in birth weight by maternal
family arrangement. Their sources are sought faghifting characteristics of married
and unmarried mothers and changes in the meaningmérried motherhood.

The findings of both of these analytical parts amenmarized and interpreted in the
conclusion (Chapter 14). The final chapter (Chapi®) is methodological. It
summarizes information about all data sources agithoals of analysis used throughout
the dissertation.

| have already written and published some partialyses of the data from birth register
[Kreidl, Stipkové, 2009; Stipkova, Kreidl 2011;gkdva 2012]. Although | use some of
the previous arguments here, the published analgsesnot reproduced in this
dissertation in their original intentions and | tgithem as independent sources.



2 THEORETICAL MOTIVATION FOR THE RESEARCH OF
FAMILY PROCESSES AND THE HEALTH OF NEWBORNS

2.1 Introduction

Researchers of social stratification have spenadies studying the various channels of
intergenerational transmission of a wide rangeretipus assets. Family arrangement is
one of them. It is related to the children’s labetcomes and life prospects. Research
shows that children born to unpartnered motherg faomerous disadvantages in
comparison to children from two-parent families.eytsuffer, on average, from more
behavioural problems [Carslon 2006] or slower ctigai development [Gennetian
2005]. Consequently, they tend to have a lower &iilutal attainment and worse job
prospects [Biblarz, Raftery 1999]. There are aldferdnces between various kinds of
two-parent families with marriage being more betiefifor children’s life chances than
unmarried cohabitation [Brown 2004; Manning, Liaht©96].

The main argument of this chapter is that familgKkgsound, among the outcomes
listed above, influences also health of childresgreat the very beginning of their lives.
This contributes to the reproduction of social imgdies. The chapter starts with

describing the relationship between social inflemnand health. It emphasizes two
crucial influences: socioeconomic status and faraflgangements. After the general
patterns of social causes and consequences oh laealtiscussed, | focus on the health
of children and the intergenerational relationshyesween health and social status. |
explain that the health of children is one of tHeamnels of the intergenerational
transmission of social status. Finally, the impoct of acknowledging how family

change influences this process is stressed.

2.2 Social causes and consequences of health

There is a large body of research that describegsaaciation between various health
measures and a wide range of individual social attaristics and conditions of life.
The social factors that have been observed todnfla health include socioeconomic
status [Elo 2009], social relationships and netwdf&mith, Christakis 2008], ethnicity
[Parekh, Rose 2011; Vickie et al. 2003], migraatist [Kandula et al. 2004; Sole et al.
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2013] or religious affiliation [Chatters 2000]. Thalowing review focuses on the role
of socioeconomic status and family arrangementseatth, as they are crucial variables
whose influence on health is studied in this dissien.

2.2.1 What is health and how it can be measured

Although everybody understands what health is,are$eng health is not an easy task.
The WHO definition states that “[h]ealth is a stafecomplete physical, mental and
social well-being and not merely the absence oéatie or infirmity” [WHO 1946].

However, there is no straightforward way of measyrthis well-being. Therefore

researchers focus rather on studying the “diseasefionity” and their consequences
(i.e. mortality and length of life). The mortalignd length of life approach to studying
health has been dominant until 1960s, but the rhieeé more sensitive measure of
health intensified with growing average duratiorhofman life [Sermet, Cambois 2006].

These more sensitive indicators of health can amdd in several approaches to the
concept of health. Blaxter [2010: 4-27], for instan distinguishes two kinds of
conceptualizations of health which lead to diffénereasures of health. The biomedical
model focuses on identification of diseases, ilenoamalities and deviations from
normal (healthy) physiological and psychologicahdtions. Alternatively, the social
model of health emphasizes the experience of haalithbody functions. This approach
is reflected in the WHO definition of health quotatove, which explicitly avoids
equating health with an absence of disease.

Measures of health following the biomedical moddentify the incidence and
prevalence of medically diagnosed diseases. Thesumes stemming from this
approach include diagnosed morbidity, and self#tggo morbidity. Diagnosed
morbidity refer to the diseases identified by Hegitactitioners while self-reported
morbidity relies on respondents’ answers on whetinarot they suffer from particular
diseases (or were diagnosed to have them) [Se@aetbois 2006: 15-18]. The social
model of health focuses on how symptoms of diseadleence daily life. It measures
disability that is caused by impairment of physgial or psychological functioning.
The measures include practical checks of or question e.g. sight or hearing

impairment, limitations in daily life activities @ being able to climb stairs) [Sermet,

11



Cambois 2006: 18-23]. The social approach to hesltbflected also by a third method
of measuring health, the subjective assessmemeis dealth. This is most commonly
done by asking respondents to rate their healtla dgusually five-point) scale [Jylh&a
2009; Sermet, Cambois 2006: 23-25].

2.2.2 Association between health and socioeconomic status

The socioeconomic gradient in health has attracsetl attention of researchers [cf. Elo
2009]. Socioeconomic status (SES) measured by atiomal class, educational
attainment, income or employment status (whether works) has been found to
influence a wide range of health outcomes. Havihggher SES is negatively correlated
with mortality [DHSS 1980; Meara et al. 2008; Taumsder, Erikson 2010; Sobotik,
Rychtaikova 1992] (including homicide and fatal injurigSubbin, Smith 2002], or

suicide [Taylor et al. 2005]), disability [WalkereBker 2005], serious diseases like
type-2 diabetes [Espelt et al. 2012; Ricci-Cab20d0] or cancér[Daixin et al. 2010],

depression [Lorant et al. 2003; Ross, Mirowsky 198®&d subjectively reported ill

health [Mackenbach et al. 2005]. People with highacioeconomic status also have

higher survival chances when diagnosed with cajWenods et al. 2006].

Various sources of the health disadvantage coreterdat the bottom places of the social
hierarchy. Evans and Kantrowitz [2002], for ins@ncprovide a review of
environmental risks which are stratified by incomiéey include exposure to toxic
substances (including air and water pollution), embnoise, crowded or substandard
housing, poor quality of educational facilitiesndarous work environment etdbid.].
People with lower level of education are also mbkely to engage in risky or
unhealthy behaviour like smoking, heavy alcohohking or unsafe driving, and to be
obese [Cutler Lleras-Muney 2010].

The socioeconomic gradient works also at the higlesitions of the social ladder. For
instance, longitudinal studies of British civil gants have shown that even health

outcomes of people who are not poor, have a s¢oir@nd a good access to health care

! The socioeconomic gradient is inverted in somel kihcancers (e.g. breast cancer) [Daixin et al.00
But once the cancer is diagnosed, survival chaameigher for patients with higher SES [Bradlewlet
2002; Rachet et al. 2010].
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differ by their rank in social hierarchy [Marmot @. The explanation of this ‘status
syndrome’ (which is the title of the Marmot’s bodlgs in autonomy and control over
one’s life which is larger among people with higlank in job hierarchy. Similarly,
Mirowsky and Ross [2003] explain the favourableseffof education with what they
termlearned effectivenesghich makes educated individuals able to contrelrtlives.
Education, in the authors’ worddévelops the capacity to find out what needs tddre
and how to do it, and develop habits and skillsalf-direction. Together those prove
effective when seeking hedl{Mirowsky, Ross 2003: 197].

2.2.3 Association between health and family arrangements

Another social factor that is associated with Heatfamily arrangement or, generally
speaking, the kind of social relationships a persosurrounded with. The relation
between health and social relationships (includiregriage) has received an increasing
research attention since several decades [Smithist@kis 2008]. Married men and
women, compared to never married, divorced or wiethwhave been found to have
lower mortality [Gove 1973; Hu, Goldman 1990; Malhzt al. 2007; Rychtakova
1998], report higher self-rated health [Hughes, t&/&009] and less limitations in
bodily functions [Hughes, Waite 2009; Pienta et 2000]. They also have less
diagnosed physical health problems [Dupre, Mead29@¥; Holt-Lunstad et al. 2008],
and suffer less from depression and ill mentalthg&ibb et al. 2011; Holt-Lunstad et
al. 2008]. In addition, not only the mere existermea marriage, but also its length
[Dupre, Meadows 2007; Lillard, Whaite 1995] and lgugHolt-Lunstad et al. 2008]

seem to make a difference.

There is much less evidence on whether also nortahaelationships are similarly
protective against risk of death and ill healthm®ostudies show a positive effect of
living with a partner, irrespective of formal maiitstatus [Lund et al. 2002], while
others suggest an additional beneficial effect @frrmage compared to cohabitation
[Joung et al. 1994; Koskinen et al. 2007]. As, arthby Hamplova [2012a], the effect
of the form of the relationship is likely to be @gglent on social context and meaning
of unmarried cohabitation in the society. This igported by Soons and Kalmijn
[2009] who compared wellbeing (general life satiifan) of married and cohabiting

couples across Europe. The ‘cohabitation gap’welon countries where cohabitation
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is more institutionalised. Similar effect of theutdry setting is likely to be found for
health.

The protective effect of marriage is usually expdal in three ways, with social support,
social control, and economic resources [Carr, $ern2010; Hamplova 2012,
Mirowsky, Ross 2003: 132-135]. Spouses benefit friita mutual emotional and
psychosocial support they provide to each otheis ¢bntributes to their wellbeing and
buffers stress. On the other hand, absence of sygbort or emotional strain related to
marital break-down influence health negatively [Amm@000]. Marriage also enhances
health, because spouses follow a more organisestylie. They care for each other’s
health and health-related habits like smoking, ledtaonsumption; risky behaviours
etc. (e.g. [Duncan et al. 2006]). Finally, the Hem& effect of marriage is also linked
to economic security it provides when spouses migrgje incomes and share household
costs [Mirowsky, Ross 2003: 133].

Furthermore, health advantages of marital and sgomomic status cumulate. Research
has, for instance, repeatedly shown that evendbeational attainment of one’s spouse
has a positive effect on respondent’s health, héissher own education [Huijts et al.
2010; Skalicka, Kunst 2008]. The socioeconomiaustaind family arrangement may be
thus seen as a continuum: the most educated ahdritigme people have best chances
of forming happy and stable marriages while thencka of the lower socioeconomic

groups for such family life are lowéiThis will be elaborated in section 2.4.2

2.2.4 Interrelated social causes of health

The social causation of health is very complexandks at multiple levels. It has been
suggested in previous section, that unmarried dtdtadn is less beneficial for health
than marriage, but the strength of its influencelikely to be dependent on how
common and accepted cohabitation is in the resectuntry (cf. [Soons and Kalmijn
2009]). Macro-level forces influence the relatiogtieen health and individual social
characteristics in many more ways. The level ofcatianal homogamy, for instance,

influences how strongly spouses’ educational attams affect each other’'s health

2| do not mean to imply that some forms of famitg anorally worse, | only refer to the above listed
findings of an association between marriage andl ¢naalth.
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[Huijts et al. 2010]. Other important macro-factorslude the perceived neighbourhood
safety and community social capital [Kawachi 199%rsch et al. 2005], level of
income inequality and lowly redistributive sociallipy [Spencer 2004], poverty rates
[Subramanian et al. 2002], liberal economy and poatection of employees [Mcleod et
al. 2012]. To grasp the complexity of the relatiwpsbetween society and health,
Dahlgren and Whitehead [1991] suggest to concaptu#the predictors of health as a
set of concentric layers. The inner layer includetividual characteristics like age,
gender and genetic predispositions. The more distaunds include social and
community influence, living and working conditionand general socioeconomic,
cultural and environmental conditions. The influemdrom distant layers influence

health of individuals and also alter the effectsioay from the less distant layeibifl.].

2.2.5 Causality or selection?

So far, | presented the social conditions and séstas predictors of health. However,
the association might be (and is) interpreted inhbdirections: either the social

characteristics influence health or health is these of poorer or better socioeconomic
outcomes and/or marriage chances. The selectiosoofoeconomic status and/or
marriage on health is well documented; howevergitodinal studies show that

selection cannot fully explain the association [Bimws, Kromhout 1990; Dupre

Meadows 2007; Lamb et al. 2004; Power et al. 2002].

The strong polarity of the two arguments (selectbsocial status on health vs. causal
effect of social status on health) blunts if wek@d the problem from a life-course and
intergenerational perspective. Health and socatust mutually influence each other
during life course [Hertzman et al. 2001; Prus 20R@ss, Wu 1995; Vagero, llisley

1995]. Furthermore, both social status and healh @ a large extent, transmitted
across generations. The next section shows thae tpeocesses are closely linked

together.
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2.3 Birth outcomes and the intergenerational transmissin of social
inequality

The association of social status and health has bbserved at the very beginning of
life, even before or shortly after birth. The mairgument of this section is that birth
outcomes serve as a means of the intergenerati@rmission of social inequality.
Before considering the social sources and impbeatiof foetal and neonatal health in
detail, the importance of birth outcomes as heaitficators of infants has to be

outlined. Birth outcomes include mortality, foegebwth and length of pregnanty.

2.3.1 Birth outcomes as health indicators

The most common indicator of health at infant dgé ot only) is mortality. The risk
of death is the highest right after the birth amehtdeclines. Therefore deaths at several
stages are monitored. Foetal death/stillbirth sefer an abortion or birth of a dead
foetus? Early neonatal death refers to a death withint fireek (0-7 days) of the
newborn’s life. Perinatal mortality sums deathst thecurred during foetal and early
neonatal period. Neonatal death refers to the edembg first month (0-28 days) of the
newborn’s life. Post-neonatal death is a deattgatlsetween one month and one year
(29-365 days). Finally, infant death refers tosalch events that took place before the
infant’s firth birthday [Nguyen, Wilcox 2005]. WHlinfant mortality is still considered
a good indicator of population health [Reidpathpdy 2003], it is a very rare event in
most current populations and cannot assess hegltheomajority of children who

survive the first year of life precisely enough.

Therefore size at birth and length of pregnancyuaezl to assess the health condition of
newborns. Normal length of pregnancy is betweera®¥ 42 completed weeks. Birth
that occur at less than 37 full weeks of pregnaay classified preterm [Nguyen,
Wilcox 2005]. Beside gestational age, size at bistimportant, because the pace of

growth of the foetus is not the same in all pregres Some foetuses suffer from a

® The terms ‘length/duration of gestation’ or ‘géistaal age’ are used as equivalents to ‘length of
pregnancy’. They all refer to the time since thistfday of mother’s last menstrual period.

* The definition ofin utero death as a stillbirth or abortion differs by caoyntThe Czech system
distinguishes the two by birth weight: A birth ofaetus lighter than 1000g is classified as arrtidimg
while stillborn foetuses with weight 1000 or morams are termed stillbirths [Ministry of Health B)8
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condition termed intrauterine growth restrictiobd@R). It is usually defined as having
birth weight that is too low for the newborn’s geginal age (small for gestational age
— SGA). ‘Too small’ is defined either as the lowcilie of the birth weight distribution
of the given week of gestation or two standard ams below average birth weight in
the respective week of gestation [Goldenberg, Cli@97]. However, the definition
does not measure the IUGR precisely. It marks a& 8o newborns whose growth
has been not restricted, but are constitutionalityals This happens especially among
birth at term, because the variation in foetal sem@ds to be small at early stages of
pregnancy and then increases in the third trimdsteanth, Vintzileos 2009]. On the
other hand, some growth restricted, but constitatiy large, newborns does not meet
the definition of SGA and are thus unreported [iEfjo et al. 2006]).

Gestational age and size relative to gestational lagh predict mortality [Kramer,
Demissie 2000; Slattery, Morrison 2002; Spencer32Ghd other health outcomes
during childhood and adulthood. Shortened gestatidaration and/or being small for
gestational are conditions associated with impamno# neuro-cognitive development
and sensory functions [De Bie et al. 2010; Krant3 McCarton et al. 1996; Slattery,
Morrison 2002] or deficient postnatal growth [Coodteal. 2004; De Bie et al. 2010;
Karlberg et al. 1996].

Birth weight itself (as a combined result of gestadl age and foetal growth) is a robust
and commonly used birth outcome. It has been cquresdi as a cause of ill health and
risk of death in terms of medical aethiology [Bagtaal. 2006; Wilcox 2001], but it
remains to be the most widely used birth outcomeaifier 2003]. The advantage of
using birth weight (unlike gestational age or SG#) a health indicator is also its
precise measurement (cf. [Kramer 2003]). Birth \Wweig a strong predictor of infant’s
survival (e.g. [Basso et al. 2006; Melve, Skjaer2003; Spencer 2003], for Czech data
see [Kraus 1985, Rychikova 1985, 1999; Rychtikova, Demko 2001]). It is also
strongly linked to health during infancy and latdnldhood. Birth weight has been
found to influence, for instance, motor developmighieviet, Piek 2009] or incidence
of asthma [Ortqvist et al. 2009]. Birth weight isosbt often operationalized
dichotomously to low versus normal. Low birth weigh defined as lower than 25009
[Nguyen, Wilcox 2005]. Very low (less than 1500g)extremely low (less than 1000g)
birth weight is sometimes distinguished as the theagks grow substantially in such
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cases [Lemons et al. 2001; Vohr et al. 2000]. Tdiation between birth weight and
most health complications (including mortality) has inverted J-shape: the heavier
newborn, the lower the risk of death until a thddhof about 45009 after which the
risks rise [Spencer 2003].

Size at birth also has long-term health consequen®ecording to the theory of foetal
programming (also called biological programming Barker hypothesis), in utero
period and infancy are critical stages of humanettigment. The functions of organs
and tissues are plastic at this early stage ofalifé are set (‘programmed’) in response
to the environment. Any impairment in this stagaisthmay have long lasting
consequences [Barker 1992, 1998]. The describedelates of birth weight in
adulthood include a range of cardiovascular probletype-2 diabetes or respiratory
diseases [Barker 1998, 2001]. These associatioldsatsn when adult lifestyle factors
(smoking, alcohol consumption, exercise) are cdietto for [Barker 2001].
Doblhammer [2004] was able to show an effect ahbiveight on length of life, net of
the socioeconomic characteristics of parénts.

2.3.2 Social causes and consequences of birth outcomes

Social characteristics of parents influence birthcomes of their children. Children
born to married couples fare better than childrenahabiting couples or unpartnered
mothers [Luo et al. 2004; Raatikainen et al. 2086ah et al. 2011]. The family’s
socioeconomic status and parental educationalnat&it also have a strong positive
impact on child health [Gortmaker, Wise 1997; Kdoyh et al. 1998; Kramer et al.
2000; Raum et al. 2001; Wise 2003]. Also otherdextwhich seem to be biological,
such as maternal age or parity, can be understosdadial terms because women with
certain social characteristics are more likely itcegirth at very young age or to have
children of high parities (cf. [Rychtikova 1999]). Institutional and macro-level

influences like poverty rates, crime, group densitgome inequality and social policy

®> Doblhammer uses the fact that nutrition of pregmesmen varied across year in past populationss Thi
resulted in birth weight differences of babies bormifferent seasons. Children born in the firatf tof

the year grew during the lean winter months andthad lower birth weight. This results in a haljear
advantage in length of life for individuals borntime latter half of the year. The month of birthnist
likely to be correlated with the family socioecoriorhackground, so the advantage can be attribated t
the size at birth [Doblhammer 2004].
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also exhibit an influence on child health [Augeraét2012; Masi et al. 2007; Spencer
2004].

As birth weight is considered a single most rekabldicator of a newborn’s health (see
above), | simplify the discussion of the social sation of birth outcomes to the
causation of birth weight. Birth weight resultsrfra very complex bio-psycho-social
process. There are two immediate causes that ¢cehdjther or lower birth weight: the

length of pregnancy and intrauterine growth. Spefi2z@03] has reviewed dozens of
studies of the determinants of birth weight andstautted a theoretical model that links
proximate (mediating) and indirect determinantsioth weight. The most proximate

determinants, which directly influence intrautergm@wth and/or gestational duration,
work through biological pathways. They include ma#é height and weight, maternal
age and parity, genital infections, CRH releisejoking (including passive smoking)
and alcohol consumption, blood pressure, microentrintake, and genetic factbrs

[Spencer 2003: 134-141].

These risk factors may be conceptualised as bicdbddut exposure to them is socially
patterned (see also [Kramer et al. 2000]). In Seemcmodel, the links from the
proximate to the more distant causes of birth wieliggad from and/or through maternal
education, maternal socioeconomic status (SES)SHfe of the mother’s background
family, and maternal birth weight, which stems fransimilar complex causal pathway
(Spencer 2003: 134-141). For instance, the SEShefnother's background family
influenced her birth weight and nutrition duringildhood, which then affected her
height, weight etc. [Spencer 2003: 134-141]. Thehmos background family also
influenced her educational chances and, consequémat SES during adulthood. As
shown in previous chapter, socioeconomic statusentes maternal health and health-
related behaviour, and her chances to find a welbartner and marry him. It is thus
important to realize that the effect of such vadeabas educational attainment or SES
represents not only the effect of years spentenetitucational process or the amount of

money earned. They should be considered as stalidaators that are connected with

®The release of the hormone Corticotropin is a stiesuced bodily reaction.

" The author included ethnicity in the same categmngenetic factors, although the role of ethnitsty
more social than genetic, which he acknowledgehapter 4 of his book (Spencer 2003).
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family background, labour market chances, life estylincluding health-related

behaviour) etc.

Birth weight also has important consequences fariabostatus. Conley and his
colleagues [2003] found that, in the U.S., highathbweight improved educational
chances of children. The studied outcomes weredugtion from high school by age
19, having to repeat a grade, and being class#fel@arning disabled. These outcomes,
consequently, influenced the chances of findingell-paid job. These effects were
observed net of the family’s socioeconomic backgddiConley et al. 2003]. The
impairment of educational chances of children beithh low weight is confirmed also
by other studies [Black 2005; Morsing et al. 20Ri¢chards 2001; Spencer and Law
2007].

In sum, children are born with some health andaddritage, add to it during their life
course and form families who further transmit thacial and health heritage across
generations. The authors who study these interggopal processes tend to focus on
the economic (or socioeconomic) aspect of the #sme between health and social
status. For instance, Conley and his colleaguesrauise their finding by pointing to
families’ economic and biological legaciesAs' low-birth-weight-and-low-income
parents pass on to their children their birth weigimd their economic status, they are
increasing the chances that their children willdithemselves in similar biological and
economic legaciég[Conley et al. 2003: 153]. However, the econoragpect of the
social status is linked with family arrangement s#orole in the process is less

understood. These links are explained in the rectian.

2.4 Changing families and its socioeconomic connotatien

Family forms and processes have become more divsesethe past decades, which
could have influenced the relationship between afious family arrangements and
birth outcomes. This section focuses on the charigamily life and the association

between socioeconomic status and family arrangesment
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2.4.1 Family change

The family arrangements to which children are band in which they are raised are
changing. Families are getting smaller, less stahtk more diverse. Fertility has been
declining since several decades in (but not oig)developed countries so that most of
these countries now have a below-replacement [@vigrtility [Frejka, Sobotka 2008;
Morgan 2003]. This trend can be attributed to pasgment of childbearing to higher
ages and retreat from higher-order births [Bill&phler 2004]. The causes are seen in
adherence to individualist values [Lesthaeghe 19Ppfdcarious economic conditions
[Adsera 2011; Hoffman, Hohmeyer 2013], gender imditpu and lack of policy that

facilitates work-family balance [MacDonald 2000].

Families also show decreasing stability and inenggglurality of forms. Marriage rates
have declined and divorce rates have grown in #eent decades [Kalmijn 2007;
Sobotka, Toulemon 2008]. At the same time, variémsns of nonmarital family
arrangements, especially unmarried cohabitationye hbecome more prevalent
[Bumpass, Lu 2000; Kennedy, Bumpass 2008; Kiern@®22 Levin 2004; Smock
2000]. There are cross-country differences, relatadly to the level gender of gender

equality and religiosity, but the trends are ursaéfKalmijn 2007].

The spread of cohabitation deserves more atten@ahabitation represents a new
widely prevalent kind of family arrangement whicbntributes to the pluralisation of
family trajectories even more because of its inmeterogeneity and lack of traditional
norms of behaviour within thin kind of union. Coltakion is usually defined by sexual
intimacy, coresidence, and absence of marriage rfitbo et al. 2007: 79]. Such
arrangement, however, may have plural meaninggeTieve been discussions whether
it is more similar to marriage or single statustenms of partner's commitments and
expectations [Seltzer 2004; Rindfuss, VandenHeli968D]. A comparative study of 17
countries [Heuveline, Timberlake 2004] identifieeven ideal types of cohabitation
according to its typical duration, marital intem$o of cohabiters and exposure of

children to this family arrangement.

These shifts in family patterns caused childrenexperience heterogeneous family

arrangements and more transitions in family stmgcturing their growing up. An
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increasing share of children is born to single ragthor experiences an episode of
single parenthood due to parental separation [Biad®94; Elwood, Jencks 2004,
Sigle-Rushton, McLanahan 2004]. Children borndbabiting parents often experience
their parents marry or separate. An American stiadynd that more than 40% of
cohabiting parents and almost 60% of parents insding relationship married or
separated during the first year after birth in 12080 [Osborne 2005]. Similarly, a
recent comparative study of 11 European countf@sinstance, found that only 40%
(or even less — depending on the country) of cadimgpicouples remained in
cohabitation within three years after birth [Pe+dlrris et al. 2011]. The low stability
of parental relationships (married or not) elevdtesshare of children who experience
repartnering of their custodial parents and livéhva step-parent [Bumpass et al. 1995].
Ermisch and Francesconi [2000], who used data f@neat Britain from 1990s, for
instance estimated that about three quarters gfesmothers would form a stepfamily.
Stepfamilies tend to be unstable and the adjustofethteir members to the new family
arrangement often takes years [Cherlin, Furstend€@4]. However, despite the
pluralisation of family forms and processes, mawiastill remains a prominent

arrangement for childbearing and childrearing biRérelli-Harris et al. 2011].

2.4.2 Stratification of family arrangements and trajectories

The family processes described above are not felflowqually by various social
classes. Entering marriage is associated with negch certain standard of living and
economic stability (often termed ‘marriage barhi§ standard is easier to achieve for
higher for people with higher socioeconomic statden’s income and employment
security has a positive influence of entering catadibn or marriage or a transition
from cohabitation to marriage [Oppenheimer 2003prfiton et al. 1996; Xie et al.
2003]. Employment, income and education of womesn aso positively associated
with marriage, although this effect is less cldant among men [Oppenheimer 1994,
1997; Sweeney 2002] (for instance, Xie et al. [30@8nd no influence of women’s
earning potential on their chances to marry). Ailgirty strong preventive effect of
insufficient economic security does not apply tohamitation [Clarkberg 1999;
Jalowaara 2012; Oppenheimer 2003; Xie et al. 2dB&$ides influencing family form,
higher education, income, or occupational prestigealso related to higher satisfaction

in romantic relationships in general and a lowsk of divorce or separation [Conger et
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al. 2010, Lichter et al. 2008]Especially male unemployment has a disruptivecefia
marital stability [Elwood, Jencks 2004]. In sumgcie@conomic status influences the
likelihood of forming a stable and happy family.

The relationship between family arrangements amdosoonomic characteristics of
people who form them, has been changing in relatimnincome inequality. Rising
incomes inequality has been found to increase ketiification of marriage due to
several reasons [McLanahan Percheski 2008]. Rismeguality in men’s waged
motivates women to search longer to find a bettiérpartner and this leads to
postponement of marriage (but not necessarily postment of childbearing). Low
income couples find reaching the marriage bar ndiffecult when income inequality
grows. Higher income inequality also causes lowpine men to be less attractive as
marriage partnersilid.]. Increase in incomes inequality has been algueat to
promote childbearing in cohabitation and single medbood [Buchholz et al. 2009,
McLanahan Percheski 2008] (the effect of economnzeuainty on nonmarital
childbearing will be further elaborated in the Cleayt).

2.4.3 Family patterns and the reproduction of inequalities

We have seen above that marriage (or satisfacéonylyf relationships in general) has a
positive effect on health of children. It also u#ghces a wide range of their
socioeconomic outcomes. Research shows that chiltieen two-biological-parent
married families fare best in multiple educatiooatcomes, compared to children from
other family arrangements (single-parent familggsp-families) [Biblarz, Raftery 1999;
Brown 2004; Ginther, Pollak 2004; Sigle-Rushton,Usicahan 2004; Sun, Li 2011].
These negative effects can be partly attributed the lower socioeconomic
characteristics and material deprivation of theamilies [Manning, Brown 2006;
Sgrensen 1994]. However, it cannot explain all edéhces between family types
[Brown 2004; HampdeiThompson 2009; Sun, Li 2011]. Part of the nega#iffect of

non-marital family arrangements can be also exptainy emotional strain associated

¥The association of divorce with socioeconomic statunot universal but depends on social context.
Harkonen and Dronkers [2012] found that female atian influences divorce negatively in countries
with high de-institutionalisation of marriage andthwelfare expenditure.

° All alternative family arrangements does not seenbe equally harmful — se e.g. [Biblarz, Raftery
1999].
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with parental breakdown and changes of family stmecin general [Amato 2000;
Brown 2006; Sun, Li 2011].

Moreover, children often mimic family and reproduet behaviour of their parents,
such as timing of first birth [Hardy et al. 1998ymily size [Axinn et al. 1994], or
divorce [Amato 1996; Wolfinger 2000]. This contriba to the reproduction of the

patterns of disadvantage across generations.

In sum, the family change and socioeconomic pr@&sease closely (and increasingly)
linked together. Income inequality has risen in ltheted States and Europe, including
Central and Eastern Europe [Bandelj, Mahutga 204ils 2009; McCall, Percheski

2010]. Changes in family structure has been asobiiee sources of this trend and are
increasingly acknowledged as an important chanfiethe reproduction of social

inequalities in stratification research (see [Bleks Buchholz 2009; Conger et al.
2010; McLanahan, Percheski 2008]). The influendesocioeconomic status and family

arrangements on the outcomes of children shouttidrefore studied jointly.

2.5 Conclusion

The theoretical chapters argued that health andhlsstatus go hand in hand. They
explained that health is closely linked to our abstatus and life style, wider social and
economic conditions of our lives and the sociahtiehships we are surrounded with.
Health is not only a consequence of these sodialeinces but also enhances, or limits,
social achievements, social interactions, livinghditons etc. This process is not
limited to one’s life, but extends across generatidealth of children is influenced by
parental characteristics. This dissertation focusethe role of family arrangement and
its relation to socioeconomic status. The impacftsfamily arrangements and

socioeconomic status of parents on health areraté¢ed, because family behaviours

differ across social classes.

Any change in the association between socioecontaniors and family processes may
have far reaching stratification consequencesdRktEnd into next generations. Family
forms and processes and their relation to socicmoanstatuses of parents has been
changing in (but not only) all developed countriasthe past decades. However,
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investigations about whether and how these chamgieenced the impact of family
background on birth outcomes are very limited. Redeers are well aware of the
importance of these social factors on the healthesfborns but the consequences of
family change are understudied. The few studied figus on trends in the effect of
living arrangements on birth outcomes provide mixesllts. Some suggest narrowing
disparities between family arrangements [Castrotiie2010; Shah et al. 2011] while
others found no reduction in the disadvantage oimarital children [Luo et al. 2004;
Moser et al. 2003]. Explanations of these trendstipoelate to changing meaning of
nonmarital childbearing but are rarely tested eiogly. Further research is needed to
understand whether, how, and why does the influefdamily arrangement on birth
outcomes change. The following chapters are ainmesh@erstanding how a change in
the association of socioeconomic and family proegssfluenced the health inequality

at the beginning of life in the Czech Republic.
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3 OUTLINE OF THE RESEARCH

The research focuses on the association of famalgkdground and the health of
newborns in the Czech Republic in 1990-2010. Th&t-pocialist Czech Republic is a
unique case for studying the interplay betweenthgabcioeconomic status and family
processes. Czech society after the fall of theitag@n socialist regime is a context of
rapid and profound social change which may haveastgd on health in general as well
as on the social inequality in health.

Many formerly socialist countries experienced adetation of populations health due
to the dramatic societal changes of 1990s. Theludiec decrease in real incomes,
greater exposure to stress (connected for instemgeb insecurity, unemployment,

growing income inequality, weakening family statyilj and more widespread stress-
related behaviour (such as an upsurge in alcohoswuoption), poor regulation of

environmental risks, and deteriorating health césee, e.g. [Adeyi et al. 1997,

Grigoriev et al. 2010; Chen, Wittgenstein and McKéd896; Cockerham 1997; Marmot
and Bobak 2000; Stuckler, King and McKee 2009])e Bbcioeconomic health gap also
grew after 1989 [Shkolnikov et al. 1998], as thegaive consequences of social
transformation had a disproportionate impact ors leducated people. In addition,
disparities in mortality by marital status, migratatus, and ethnic origin increased in
the post-socialist states, negatively impactingstparent families, illegal migrants, and
ethnic minorities [Cornia and Paniccia 2000: 16R&hart et al. 2010].

People in the Czech Republic witnessed similar geanas individuals in other
transforming societies. Those of productive age wmahg families were among the
most strongly impacted [Blazek, Dzurova 2000]. Sdindings suggest that also the
social shaping of infant health changed [Koupiletél. 1998; Stipkova, Kreidl 2011].
The processes behind these trends are, howevernvelbtunderstood. The present
research provides an insight into the social preegdhat are responsible for shaping
health inequality in the generations born to tlams$forming society. Below, | state and
discuss my research goals and then explain theytanal strategy. Before that, the

context of the complex social and demographic chdras to be described.
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3.1 Context of the research

3.1.1 Socioeconomic changes

Following the break-up of the socialist regime, tbeech Republic went through a
period of economic decline that had a particulaggative impact on people with lower
levels of education. Real incomes dropped in thdy éEB90s and inequality in the
distribution of earnings and incomes increased rkafdy after 1990 [Véernik 1999,
2001]. There was an increase in intra-generationalipational mobility and a massive
exodus of people from the labour market. Employnatgs shrank and unemployment
— previously almost non-existent — swelled {@mik, Magja 1999]. Employees
experienced growing economic returns to educatimhiacreasing consistency between
education, occupation, and earnings [§fiat Kreidl 2001]. Socioeconomic risks
became more stratified by education level and osketuses after 1989. These include
the risk of unemployment and long-term unemploymifrydmanova et al. 1999;
Hamplova, Kreidl 2006; Keune 2003], fear of unenyptent [Mares, et al. 2003], and
the risk of material deprivation [¥ernik 1999]. Similarly, the odds of downward
occupational mobility became more strongly stratifiby education and gender
[Katrndk et al. 2008]. In addition, poverty rates burgabmand the nature of poverty
itself changed [MareS, Rabusic 1996].

Social inequalities have also been shaped by sacdl family policy reforms. The
reforms of the 1990s were directed towards lesemers and income-tested welfare
benefits. Furthermore, state regulation of foodgsiand the negative taxation of many
goods was discontinued in 1991 and was, for addngeriod of time, substituted by a
direct welfare payment\§yrovnavaci pispevek in Czech). This payment was universal
until 1992 and then continued as a means-testeefibemtil 1995. A new tax system
was introduced in 1993 that established tax ben#dit parents and redefined the child
allowance (pridavek na di& in Czech) to depend on the age of the childrerefi§
2005].

Family policy is of particular significance for ghissue. While the socialist regime
generously and universally supported newlywedspardnts with subsidised loans and
allowances, these benefits were discontinued a880. Hirsl [2004] showed that the
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purchasing power of state support for families wathildren decreased dramatically
after 1989. His ‘model family’, with two averagecomes and two children, covered
53% of the standardised needs of children fromestagnefits (allowances, tax
deductions) in 1989, while the figure was only 1592002. Moreover, the childcare
policy moved towards a more familist model. The bemof state-supported day care
institutions for pre-school children was reduced atandard maternity/parental leave
was prolonged instead to encourage mothers to kb@vabour market [Haskova; Uhde
2009; Saxonberg, Sirovatka 2006]. Conditions inl#mur market have consequently
become increasingly difficult for parents in gethexad for lone parents in particular.
Numerous changes in family policy introduced in ##0s expanded the choice-set
available to parents, but frequent changes preddatrily policy from offering stable
and safe conditions for parents and their childk@tourkova 2008]. Together with the
overall rise in economic inequality and job mariatertainty during the post-socialist
period, the negative consequences of being borrthéo less favourable family

arrangement may have increased.

3.1.2 Changes in family behaviour

Along with the numerous social changes, family vaha transformed rapidly and
dramatically. Marriage and parenthood were almastarsal and usually took place in
early twenties at the end of the state socialisamify formation has then shifted to
later phase in the life course and the heterogewéitamily forms has increased. The
cohorts that grew to adult ages after 1989 stddqubstpone marriage and parenthood
to later ages. Moreover, some of them even retlefatan the traditional family and
opted for alternative arrangements of from familge las such (for an overview of the
shifts see [Sobotka et al. 2008]). This resulte@ isharp decline of period fertility in
1990s. The total fertility rate (TFR) was 1.8 chéid per woman in 1989 and remained
that high for two more years. A sharp decline foka afterwards. The TFR dropped
below 1.2 children in 1996 and remained that lowil @903 [CSO 2013]. The fertility
decline was later compensated by the realizatiadhefpostponed births [Koucourkova
2008] but it obviously could not last long. The TF#&e to almost 1.5 in 2008 and then
started to decline slightly to 1.4 in 2011 [CSO ZP1
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The ‘fertility crisis’ of 1990s has attracted vasttention of sociologists and
demographers and evoked intense discussions timeitsauses (see e.g. [Rydikava
1997, 2000; RabusSic 2001]). However another immbredange of family behaviour,
the rise of non-marital childbearing, have long agmed under-researched. It is of
crucial interest in the present research becaugis ohpact on the health of newborns.
The spread of non-marital childbearing was tremesddhe non-marital childbearing
rate (i.e. the share of children who were bornidatenarriage) rose from 8% to 40% in
the two decades following the collapse of the ssatgalism (CSO 2013). The rising
tendency to have children outside marriage caneohterpreted as a sudden change of
sexual behaviour. Non-marital conceptions were mmonplace during the socialist
period, but usually lead to either induced abortmm marriage before birth. The
proportion of extramarital conceptions that resiilte non-marital births was rather
stable around 13-14% between 1960 and 1990 [StHlouR87]. The partnership
transitions of unmarried women after getting pregnzhanged after 1990, although,
interestingly, the total number of non-marital cepitons has been relatively stable
[Zeman 2006]. People have increasingly startectti@at from the ‘shotgun’ marriages
[Stoukal 1997; Zeman 2007] and the link betweenrimge and childbearing has
loosened [Chaloupkova 2011].

3.2 Research goals

The aim of the present research is twofold. Fikrshnalyze the changes in family
background of children born in the first two decadsdter the collapse of the state
socialism in the Czech Republic. Second, | inspket relationship between family
background and infant health. By family backgrouhdnean socioeconomic status
(measured with maternal education) and family ayeament (whether both parents are
present and whether they are married). These tweareh topics are addressed in
separate empirical parts of the dissertation, tiayais of family arrangements and the

analysis of the birth weight depending on the fgrbdckground.

3.2.1 The analysis of family arrangements

The first empirical part focuses on unmarried mdibed and is association with
maternal socioeconomic status. It studies which amoifwith what level of education)
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had children outside marriage at different stageth® post-socialist development of

Czech society. The analysis is motivated by foseaech questions.

1. Unmarried motherhood is known to be more pevwabmong women with lower

socioeconomic status. Has this association chabgweeen 1990 and 2010? And how?

2. What are the sources of the trend in the associbetween maternal education and

unmarried motherhood?

3. Data on partnership situation of unmarried mstlaee rather scarce, so it is not clear
how many of the unmarried mothers have partnersatWias the trend in the

prevalence of single (unpartner&notherhood and motherhood in cohabitation?

4. Is single motherhood and motherhood in cohabitagssociated with maternal
education in the same way? And how have theseiaisos changed in time?

3.2.2 The analysis of birth weight

The second empirical part of the dissertation sidhe health of infants (measured
with birth weight) as influenced by maternal famdyrangement and socioeconomic
status. As explained in previous chapter, the daliskis between the family

characteristics and birth weight are complex. Ithigs important to keep in mind that
the effect of such variables as educational attaitrdoes not represent only the effect
of years spent in the educational process, bueatsflsome labour market chances,
earning potential, life style (including healthatdd behaviour), marriage market
chances etc. Similarly, the effect of maternal mage reflects a level of stability of her
family situation, social support she receives, udatg support for healthy behaviour,
accepted social status etc. My research focusetherstructural effects not on the
particular pathways that link these statuses amadttheutcomes through detailed causal

pathways.

1 The terms ‘single’ and ‘unpartnered’ motherhood ased interchangeably and refer only to mothers
who have no partners. Some authors use the tenglésifor mothers whose formal marital status is
never married (cf. [Rychté&kova 2008]), but in this dissertation, single meanpartnered.
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Children born to unmarried mothers, on averagee fachealth disadvantage. The
analysis is organized around this disparity. Thal goto describe and explain the trend

in the marital status gap in birth weight.

| have four partial questions.

1. What were the trends in the birth weight of @fgh born to married and unmarried
mothers? In other words, how has the marital stgas changed during the study

period?

2. What are the sources of the trend? In partictibawhat extent is the marital status
gap dependent on the strength of the associatitimeba maternal marital status and

education? This and four more explanations wiltdsted.

3. Is the disadvantage of unmarried status equathiddren of single and partnered

mothers?

4. Has the effect of partnered and single statusidh weight changed when the

nonmarital family arrangements became more common?

3.3 Analytical strategy

The main data source that will be used to answerathove outlined questions is the
birth register. It includes information about alfths that took place in the Czech
Republic in selected years during the study pe(id@a®0-2010). It provides a reliable
measurement of health of the newborns (birth wewiyhich is comparable in time. This
makes it a suitable source for studying the trenldleialth disparities. On the other, hand,
the information on families to which the childrere dorn is very limited. Especially
regretful is a lack of an appropriate measureméramily situations of unmarried
mothers. As family arrangement is of crucial ing¢rén the analysis, | partially
supplement the lacking data with another data goand partially handle the missing

values with multiple imputation.

| approach the problem of family background andirtpact on the health of infants

through mothers and their characteristics. Decssiabout childbearing and family
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arrangements are usually joint decisions of coufBes the information about fathers is
very limited, as well, so | focus on the effectsrternal characteristics. Maternal
educational attainment and family situation andamts birth weight are crucial
variables in the analysis. The relationships betwbese variables may be dependent
on the stage of maternal life course at which she the child. So | work also with
information about her age and parity (how many jev children she has). Both
analytical parts are organized in multilevel sein The relationships between
individual maternal and infants’ characteristice aonsidered to be clustered in time
and regional contexts. Characteristics of thesdests are used to explain the time

trends in the relationships of interest.

The two parts of analysis refer to different popiolas. The first part studies mothers
while the second part studied infants. Each ofetimirical parts has its own theoretical
chapter which discusses the knowledge about thie toml outlines hypotheses which
are then evaluated in the empirical chapters. Tf@mation about data and analytical
methods is concentrated at the end of the text. Mmbeessary methodological
information is provided directly in the analyticethapters and for details readers are

referred to the final methodological chapter.
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Empirical Part I:

Spread of nonmarital family arrangements and their
association with socioeconomic status

The first empirical part of the dissertation anabl/sthe spread of non-marital
childbearing as one of the most prominent featwfethe reproductive behaviour of
Czech women. It focuses on the association of nantah childbearing with social
status, because of its possible consequences dosdtial inequality in the health of

their children. The part contains five chapters.

Chapter 4 outlines theoretical framework for thalgsis. It points to a remarkable
spread of non-marital childbearing and sets itha tontext of a wider process of
destandardisation of family trajectories. It thdfexs three explanations for this trend
and discusses their implications for the socialdgmat in unmarried motherhood.
Finally, it reviews current knowledge about non-tt@hrchildbearing in the Czech
Republic and formulates research goals and hypeshes

Chapter 5 provides a brief empirical insight inb@ tspread of unmarried motherhood
and illustrates the uneven spread of non-maritédiebaring among socio-demographic
groups and regions. This sets ground for a moreetate analysis of the association of
unmarried motherhood with socioeconomic statusclwis done in Chapters 6 and 7.
Chapter 6 contains the main evaluation of the Hygses. It analyses the sources of the
spread of unmarried motherhood. Chapter 7 thenigesvan assessment of the
heterogeneity of unmarried status in terms of preseof fathers. It inspects whether
both single and partnered unmarried motherhoodtaaéified by education in the same

way.
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4 SPREAD OF NON-MARITAL CHILDBEARING —
THEORETICAL BACKGROUND

The rise of non-marital childbearing is one of thest striking features of the family
change that took place in the post-socialist CzZRepublic. Its prominence is best
documented with a long-term data series. Figurepibfis the proportion of live born
children whose mother was not married. The sharehddiren born to unwed women
was oscillating between 4% and 7% since the WWIIithie late 1980s. Non-marital
childbearing rate has then risen to unprecedent®dl Isince the 1990s when it
increased to 22% by 2000 and continued to 40% 020he increase of another two

percentage points in 2011 indicates continuatioetrend.

Figure 4.1. Proportion of children who were borrtsale marriage, 1950-2011. Live births,
N=8,501,666.
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Source: CSO 2012.

This chapter first puts the spread of non-marithildbearing in the context of
destandardisation of family trajectories. Threelaxations of the spread of non-marital

childbearing and their impact on the social gradierunmarried motherhood are then
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discussed. Finally, the chapter reviews what wamdoby studies on non-marital

childbearing in the Czech Republic, so far.

4.1 Destandardisation of family trajectories

Spread of non-marital childbearing is often intetpd as a part of the process of
destandardisation and pluralisation of life trapeiets. Researchers in Western societies
show that transition to adulthood has become pg#drand more heterogeneous over
past decades [Buchmann, Kriesi 2011; FurstenberfQ;2@ettersen et al 2005;
Shanahan 2000]. This life period is sometimes rgsiished as a special stage of life
course, the emerging adulthood [Arnett 2004]. Timerging adults are independent on
their parents, but still do not meet all of theditimnal expectations of adult status,
which include finishing education, finding a stalpd, entering marriage, and having
children [Settersen et al. 2005].

The spread of childbearing outside marriage is sgmptic for this process of
prolonged and destandardised transition to aduith&esearch that used Czech data
supports this assumption. Generations born in simcdel1970s, who entered adult ages
after 1989, have much more heterogeneous lifesstiagin previous cohorts [Stipkova,
Kreidl 2012]. The traditional elements of the tiéioe to adulthood are being
postponed, spread in longer time periods or evesgtime by an increasing number of
young peopleipid.]. Especially the increasing heterogeneity of tgnformation is
pointed to [Chaloupkovéa 2010; Kreidl, Stipkova 28]12

Unmarried cohabitation plays a crucial role in thiend. Young generations
increasingly enter cohabitation before or instdasly tcontract marriage. Cohabitation
gains prominence especially as an arrangementifsir ¢oresidential relationships
[Paloncyové, Basna 2011; Kreidl, Stipkova 2012b]. For instancesidd and Stipkova

[2012] found that cohabitation was the first cadesitial relationship for a majority of
people born after 1975. Starting the family lifettwcohabitation is thus becoming a
new norm. Some couples then even avoid marriagal air reverse the traditional

sequence of a marriage followed by childbearing dl@bpkova 2010, 2011;

Paloncyova, Basna 2011].
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Cross-national comparisons show that societiegrdiff what is the prevailing meaning
of this family arrangement and at which stagesifef ¢ourse it occurs [Heuveline,
Timberlake 2004; Perelli-Harris, Sanchez Gassem2ROHeuveline and Timberlake
[2004] defined six ideal types of cohabitation. T8zech Republic of late 1990s
belonged to the type in which cohabitation occuesnty as a prelude to marriage. It
has a relatively short duration before the coupgddt or marry. Childbearing in
cohabitation is rather rareib[d.]. A more recent analysis supports the idea of
cohabitation being a relatively short and transitperiod in family life course, which
usually leads to separation or marriage within ssvgears [Vohlidalova, M&ova
2011]. On the other hand, childbearing within prartal cohabitation cannot be
considered a rare phenomenon anymore (cf. [Chat#pkR011], see also below).
Cohabitation also replaces marriage as a solutioariplanned pregnancies. The risk of
entering marriage for unmarried women who got paagndecreased rapidly since
1980s, but the risk of starting cohabitation insegh sharply at the same time
[Paloncyova, Bastna 2011].

The pluralisation of family arrangements results ardy from increasing prevalence of
cohabitation, but also from a rising number of geopho live outside coresidential
relationships, including single parents [Chalougka®010]. The number of young
people who live as singles grows and these pe@gléd Very heterogeneous intimate
lives, ranging from sexual contacts with occasiolmlers to long-term distance
relationships [Tomasek 2006]. There are also valynunpartnered mothers, usually
with high-status job, who intentionally got preghanthout having a coresident partner
[Kozlova, Tomanovéa 2005].

The destandardisation of family trajectories atedamnost attention in relation to their
early stages but the increasing heterogeneitypisayalso for later phases of family life
course. Divorced people have become less likegnter new coresidential relationships
since 1980 and if they do, they increasingly prefehabitation over re-marriage
[Kreidl, Hubatkova 2012]. Very diverse partnershipangements can be found also at

later ages [Hamplova 2012b; Hasmanova Marhanko%a]20
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4.2 Explanations of the rise of unmarried motherhood

The sources of the spread of unmarried motherhesdrde a more detailed discussion
in relation the above described stratification ofmarried motherhood. Three
explanations are offered. First, theory of indialisation links the spread of non-
marital childbearing to a spread of liberal valwesl plurality of life-style choices.

Second, another explanation links non-marital dakting to economic uncertainty
which makes people unable to meet economic stasdfmd entering a marriage.

Finally, | discuss the role of social policy whictay have motivated mothers/couples to

prevent marriage in order to reach higher allowanceertain periods.

4.2.1 Individualisation and pluralisation of lifestyles

Some authors [Kiera, Fialova 1996; Rabusic 2001; Sobotka et al3pRafyue that the
recent demographic shifts in the Czech populatiwriuding the increase of non-marital
childbearing, are signs of approaching the Wedknmopean values and lifestyle.
According to them, these changes mimic the trermdsnfthe West, that were
conceptualised in the theory of second demograpamnsition, and are just delayed and

squeezed to a shorter time period.

The demographic change and concurrent shifts afegabre interlinked in the theory.
The theory was originally intended to explain denapyic change in Western Europe
since mid-1960s [Lesthaeghe 1995; van de Kaa 1@8id later applied also to
populations of other region, including Central d&wastern Europe [Lesthaeghe, Surkyn
2002; Sobotka et al. 2008]. The demographic chamgdsded drop in marriage, birth
and death rates, rise in divorce rates, postponeofeiamily formation to higher age,
and a spread of alternative family forms, such asarried cohabitation or single
motherhood. The theory connects these interrel@deaographic processes to a shift in
values. People became less willing to make long-teommitments, such as marriage
or parenthood, and instead seek for self-fulfilmantd more autonomy in their lives.
Such value shifts are usually carried by educabethkclasses, who are more confident
to go against social norms (cf. [Lesthaege, Suld§®8; Van de Kaa, 2001]). They are
also more economically independent and thus leds/ated to seek economic security

in romantic relationships.
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According to the second demographic transition thethe change in family-related

values was enabled by wider technological and ralltahanges. The availability of
reliable contraception allowed separation of sexlehsure from childbearing. Gender
equalization promoted economic independence of womé&idened means of

communication and travelling contributed to reles@tion of traditional values

[Lesthaeghe 1995; van de Kaa 1987].

The shifts towards more individualist values arfiected also by sociologists who
relate them to the nature of late-modernity or postlernity. Giddens [1992] stresses
the emancipation from traditional norms and indiab autonomy in defining one’s
identity through experiments with romantic relasbips. Beck and Beck-Gernsheim
[1995] argue that the search for self-realizatiorcareer, which is symptomatic of the
post-modernity, is at odds with stable marital.lifdthough stable family life might
remain a desired goal for most people, it is insiregly hard to achieve given the
demands of the globalizing job market. Employeesexipected to be flexible and ready
to subordinate their personal life to the demarndtheir jobs. This could work when
only one person in a family is employed and thé oféghe family provides care and
support, as was typical in the past. However, ciirdeial career couples face a much

higher challenge in creating stable partnerships.

All of the above mentioned theorists of individaalion [Beck, Beck-Gernsheim 1995;
Giddens 1992; Lesthaege 1995; de Kaa 1987] emph#sizrole of increasing labour
market opportunities for women as one of the maureses of the change in attitudes
towards marriage and family. Similar logic can Ippleed on the post-socialist Czech
context. Czech women entered paid employment melgsalready in late 1940s when
the communist regime was established. Howeveretivere centrally planned jobs for
everybody and job mobility was low. The income inality was among the lowest in
the world [Ve&ernik 1998: 41], so the chances to get signifigabitter off were

limited. Career prospects were especially limitedwWwomen. Women’s main role was
seen care for children and household. Their camioh to family budgets was

considered supplementary and they were paid acwiydi[Havelkova 2010].

Participation in paid employment thus did not cotepeith family life. The job-market

demands and rewards increased rapidly after thedunttion of capitalism in the 1990s.
The selection of candidates for jobs became morgtoogtic, the importance and
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economic rewards of education rose and the consigteetween education, occupation,
and earnings increased (e.g. [Bjat Kreidl 2001]). People could also realize
themselves by establishing their own enterprisagquality in the distribution of

earnings and incomes thus increased remarkablyl €9 [Ve&ernik 1999, 2001].

In sum, the individualisation perspective explaims rising number of women who bear
their children without being married by growing midualism and pluralisation of
lifestyle preferences. It expects that an increasinomber of women (and men), who
decide to have children among the many lifestylgoog, do not perceive marriage as a
useful institution. Instead, they prefer alternatifamily arrangements such as
cohabitation, visiting relationships, or even pladrsingle motherhood, which do not
collide with their personal autonomy and indeperégen

4.2.2 Growing economic uncertainty

An alternative explanation for the rise of non-rtarichildbearing is the pattern-of-
disadvantage theory [Perelli-Harris et al. 201QeReHarris, Gerber 2011]. Unlike the
second demographic transition theory, it treats $peead of non-marital family
arrangements as a reaction to economic uncertatitgr than a free choice of lifestyle.
Increasing economic uncertainty has been witnegsettiwide since 1980s as a result
of globalization processes [Buchholz et al. 26D39yhich made employees more
vulnerable at the labour market. The increasinguabmarket uncertainty impacts
especially on young people and makes them postiaoniy formation or opt for more
flexible forms of relationship which does not reguiong-term commitments [Buchholz
et al. 2009, McLanahan, Percheski 2008].

According to the pattern-of-disadvantage theorypt® do not dismiss marriage. In
contrary, they assign it with a high value and peseit as a life-time goal and a symbol
of achieving life stability. Unless they considieir life situations stable enough, they

avoid marriage. The declining normativity of mageaplays a rather auxiliary role in

™ The processes include internationalization anagléation of markets which compete among each
other with relaxing employment, tax and other ratjahs. The global interconnectedness and
interdependence rise which makes the local markatse vulnerable to external random shocks.
Employers then shift the increased risks to emmeyBuchholz et al. 2009].
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this perspectiv, unlike the second demographic transition the@he key motive of
the rise of childbearing outside marriage is thetponement of marriage for better
times [Perelli-Harris et al. 2010].

The uncertainties and socioeconomic risks havee@asad significantly in the Czech
Republic since 1989. The introduction of market regoy brought a tougher
competition for jobs and unemployment emerged.eStgulated prices of basic goods
and housing were gradually relaxed fémik 1998: 123-129]. The state’s support for
families with children declined and placed morepmssibility for the household’s
material conditions on the parents. Family poli@smoved from widely available
public support for parents towards a more famihsidel since 1989. The reforms of the
1990s were directed towards less generous and ewtested welfare benefits ([Krebs
2005], see also below). The size of parental allm&a and tax deductions for families
with children relative to average incomes droppeatigally [HirSl 2004]. Families with
children, especially single-parent families or #hegth three and more children, face an
elevated risk of poverty [Hora et al. 2008]. Mothéand women of childbearing age in
general) became more vulnerable at the job mafket.number of state-supported day
care institutions for pre-school children was remti@and standard maternity/parental
leave was prolonged instead up to the child’s fa@ars of age to encourage mothers to
leave the labour market [Saxonberg, Sirovatka 26{&kova, M#&kova, Uhde 2009].
Women face discrimination at the job market in teraf employment chances and
salaries [Kizkova, Vohlidalova 2008]. For instance, the gerghgy in unemployment
rate rose from 1.4 percentage points to 3.3 peagenpoints in the 1990s and then
stabilised [KiZkova, Vohlidalova 2008: 90].

Marriage and parenthood are traditionally assodiatiéh creating a separate household
with a secure income. The rising economic burdex wWas placed on families during
the post-socialist transition may have contributied the spread of non-marital
childbearing by increasing the perceived econonamdards to be met by suitable
candidates for marriage. Reaching sufficient incoarel stable job has become
disproportionately difficult for people from low i@l strata, because the economic

risks have become more stratified by educationl|lewe other statuses after 1989.

2perelli-Harris and Gerber [2011] emphasize the obleminist and liberal movements that empowered
women to refuse marriage if their partners do neéntheir standards.
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These include the risk of unemployment and longitanemployment [Frydmanova et
al. 1999; Hamplové, Kreidl 2006; Keune 2003], fedrunemployment [Mare$ et al.

2003], and the risk of material deprivation Péenik 1999]. Similarly, the odds of

downward occupational mobility became more stromsgigtified by education [Katék

et al. 2008]. In addition, people with low educatiace an elevated risk of poverty not
only because of unemployment, but also because tbhegd themselves at the

secondary labour market where they only find urstamd poorly paid jobs [Mares,

Sirovatka 2006].

The response to economic uncertainty has been fture gender-specific in some
European countries (including the Central Europghile unqualified men who are
unable to secure enough resources postpone oatrétoem forming a family, their
female counterparts stick to motherhood as a wagdiicing life uncertainty [Buchholz
et al. 2009]. Such strategy is well illustratedebgualitative research of poor unmarried
mothers in the U.S. Edin and Kefalas [2005] foulnalt these women highly evaluate
marriage and perceive it as a lifelong commitm#et, they rarely marry the fathers of
their children. They fear an unwise marriage andddmn it with economic and
relationship stability. These high standards ofrrage prevent them from marrying, but
not from motherhood. For them, motherhood is as®wf identity and self-esteem, a
chance to proof their abilities as mothers, andasan to avoid irresponsible behaviour
(such as using drugs). They perceive motherho@dpasitive change in their life which
should not be delayed because of instable partipessination or inadequate material
conditions [Edin, Kefalas 2005].

The gender-specific patterns of family behaviourthe low social class seem to be
present also in the Czech society. Despite the toadjtion of female employment in
the Czech Republic, a larger part of responsibiiitly securing sufficient income for
new family is connected to male gender role. Hadlo\y2009] finding from the
analysis of qualitative interviews with (still) ¢tliess people over thirty shows that both
potential fathers and their partners conditionedepood with the man’s stable
employment. It is not surprising then that the wmlead trends of declining marriage
rates were more pronounced among people, and afipecnen, with low
socioeconomic status. t&tna and Paloncyova [2011] studied first partriprsh
formation between 1980 and 2008. They found that risk of entering marriage
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decreased most and the risk of entering cohahitaticreased least among people with
the lowest level of education. These results hotdbth genders, but are much stronger
among men [Bastna and Paloncyova 201%]Similarly, Pakosta [2009], who studied
reproductive preferences, found a remarkable @iffee between men and women with
elementary education. While these women, on averdgsre for a large number of
children, their male counterparts show the loweasfgrences among all educational
groups of men. The low reproduction intentions piuip reflect the low chances of

these men to provide for their potential families.

In sum, the economic uncertainty explanation arghaseven women who prefer and
highly appreciated marriage, increasingly end asarmed mothers if they do not find a
suitable partner or do not perceive their life &iton stable enough. Rising economic
insecurity prolongs the time needed to reach tiabilgty of life arrangements and thus

leads to growing prevalence of childbearing outsideriage.

4.2.3 Pragmatic reaction to social policy

The final explanation for the rise of non-maritaildbearing are policy measures that
favour unmarried mothers/couples against marriedples. The socialist regime
generously and universally supported newlywedspardnts with subsidised loans and
allowances. The reforms of the 1990s were direttie@rds less generous and income-
tested welfare benefits. Furthermore, state reigmatf food prices and the negative
taxation of many goods was discontinued in 1991vaasl for a limited period of time,
substituted by a direct welfare paymemyrovnavaci pispevek. This payment was
universal until 1992 and then continued as a méested benefit until 1995 [\ernik
1998: 123-129]. A new tax system was introduceti9f3 that established tax benefits
for parents and redefined the child allowanwédavek na d#) to depend on the age of
the children [Krebs 2005]. This child allowance hlexome income-tested since 1995
when a complex reform of social policy was introgididKrebs 2005: 275-279]. Since
1996, low-income households can ask for housingwalhce prispvek na bydleni

Low-income households with children are entitlea¢tihdd allowance and could receive

13 See also Kreidl [2012] who described a strengtigrstratification of the probability of entering
marriage between the 1970s and the early 2000sh®utid not analyse the gender differences in this
trend.
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social allowancespcialni piplatek before 2012# All these benefits are tied to the
relation between household income and living wagieo{ni minimum for the given
household composition.

Mothers can usually ask for more benefits when they single (i.e. without sharing
household with a partner). In the case of paradaples, it does not make a difference
whether they are married or not. The incomes ofmalinbers of households are counted
together when considering the entitlement for tleediits, without regard to formal
marital status of the couple. Also the entitlemientchild maintenance payments from
the child’s father is not related to existence oarmage once the fatherhood is
established in the birth certificate. An unmarriadther of a child up to 2 years of age
can also request maintenance payments for hermsetf fhe child’s fathet® Single
mothers reach more social benefits because ohtwaries of their households are lower
than incomes of two-parent households. They wese etitled to slightly higher social
benefit until 2010 (the difference was only 600 C&émpared to partnered or married
mothers [Soukupova 2006]).

Unpartnered mothers also received special protedtiderms of maternity allowance
until January 2009. Mothers are provided with matgrleave for 28 weeks. During
this time, the mother’s job is secure and she veseihe maternity allowand¢perezita
pomoc v matestvi). The amount of the benefit depends on her prgranecy salary. At
the end of maternity leave a mother can contiougate for her child on parental leave
and the financial aid during maternity leave islaepd by another benefit, the parental
allowance. The parental allowance is not determimgthe recipient’s previous salary
and the amount is usually lower than the materaitlywance (except for the lowest

income groups). Until 2009, single mothers wereitledt to receive the maternity

1 1n 2011, this benefit was restricted only to fdiesl who care about children with long-term illness
disability or to familied, i which the parent hasoamg-term iliness or disability. The allowance when
cancelled in 2012.

> However, it has to be noted that requesting thitexaance payments from fathers is often unfeasible
see [Soukupova 2006].
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allowance for 37 instead of 28 weeks. The extendetitlement to the maternity

allowance was cancelled for women who gave birteG@9 or aftef?

However, misreporting the cohabitation status tbrgere welfare benefits may have
serious consequences. Beside the ethical problelyingf to the offices and misusing

social benefits, there is a risk of punishment wtientrue status is discovered. Social
workers require the mother who claims to be singl@roof her single status and are
entitled to check the real state of art at her hatany time. This can be prevented by
not reporting the child’s father in the birth cécate [Soukupova 2006]. This also has
several drawbacks. It makes the mother and hed chdre vulnerable in the case of
separation. When the father of the child is notallggestablished, the mother cannot
request child maintenance payments from the fathibe couple splits. It also prevents

her child from inheriting from the father in thesesof his death.

On the other hand, marriage does not yield manyfiisnn terms of family income
when compared to unmarried cohabitation. Marrietineas with children were allowed
to merge their incomes for tax purposes in 2005/20his was beneficial in cases
when their incomes differed substantially (for arste, when one of the parents was on
maternity or parental leave). Since 2007, this vegdaced by a tax deduction in the

case that one of the married parents earned laes68000 CZK per year.

It has been argued that some mothers who haveepsrintentionally do not enter
marriage and pretend being single to increase #mailyf income [Katiiak 2006;
Soukupovéa 2008]. A survey showed that some motteaisy admit economic benefits
to be a reason that prevented them from gettingiesabefore childbirth [Soukupova
2007]. Soukupova [2006] calculated that, in 200&n¢ as a couple, but pretending
single motherhood represented a substantial ecen@udvantage for low-income
couples, especially when the male partner or baiftinprs are unemployed. Sivkova
[2012] reached similar conclusion of modest finahbienefit for an unmarried couple
that pretend to live apart. However, she doubtsttha would be a substantial reason to

avoid marriage. Sivkova instead argues that thagdsin the system of allowances and

' The maternity leave was cut to 28 weeks for simgi¢hers already in 2007, but the amendment of the
allowance was delayed, so the financial benefitaiasd until 2009.
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tax deductions were so frequent that people arelikely to be able to follow their

implications for their family budgets [Sivkova 201356].

4.3 Previous research on parenthood outside marriage ithe Czech
Republic

Several studi€$ have been conducted on unmarried motherhood 4@@@s. Some of
them analysed vital statistics [HamploRehakova 2006; Polasek 2006; Ry¢fkava
2008; Stloukal 1997; Zeman 2006, 2007]. Others [plara 2007a, 2007b,
Chaloupkova 2007, 2011; Soukupova 2007] worked wiftvey ‘Social and economic
conditions of motherhood 2006’ that targeted matheith at least one child younger
than ten years. The mothers reported retrospegtat@ut their family situations since

their first child was born.

4.3.1 Family arrangements of unmarried mothers

Unmarried mothers are a heterogeneous categosrnamstof their relationships to the
child’s fathers. Data about the partnership arrareggs of unmarried mothers are very
scarce. To the best of my knowledge, only Hampl@a®7a] was able to distinguish
unmarried mothers who lived with partners from thado are unpartnered. She found
that the proportion of both unpartnered and colapfirst-time mothers has increased
between 1995 and 2006. The share of first-time srstiwho lived with a partner
without legal marriage doubled in that time (ite@dsom 11% to 21%). The share of
unpartnered mothers grew less steeply, but stghiBcantly: from 10% to 17%
[Hamplova 2007a: 49-51]. Cohabiting mothers thuskenap more than a half of

unmarried first-time mothers.

Alternatively, the partnership situation of unmadimothers can be approximated by
their willingness to provide information about fatk. It is likely that mothers who
report the required information about child’s fathee with the father or maintain other
kind of relationship. This approximation was apgliey Zeman [2007] who analysed
birth register data after the paternal data was fequested from unmarried mothers in

YTwo books [Hamplova 2006, Hamplova et al. 2007]taimchapters by different authors who use
different data and methods of analysis. | refehtse authors when quoting specific chapters.
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the first half of 2007. There were 34% unmarriedhecs out of which 70% identified
child’s father. Children with no legally recognizé&dhers thus made up only 10% of all
children [Zeman 2007: 25-26].

4.3.2 Social stratification of non-marital childbearing

Non-marital childbearing has stopped being conegedirto age below 20 years and has
spread within all social (educational) groups aadians since 1989 [Zeman 2006].
However, it is distributed unevenly across soctahta. Poorly educated women are
(and have been since the end of 1980s) more likelyave children as never married
[Rychtaikova 2008] or unmarried in general [Zeman 200@je Tassociation persist
even when other demographic characteristics ofrtbthers (age, parity) are taken into
account [Hamplova,Rehakova 2006; Hamplova 2007a). Paternal socioecimom
characteristics play a similar role [Hamplova 2J07a

The mere existence of a coresidential relationghipether legalized by marriage or
not) is stratified by education, as well. Hampld2807a] found that having a partner
(married or cohabiting) is more common among thdhers with a higher level of

educational attainment. The same educational gradias found also in the likelihood
of being married among the mothers who had a pasdinthe time of first childbearing

[ibid.]. Acknowledging child’s father was found to beasified by maternal education,
as well [Zeman 2007].

The social classes (defined by attained educatiohpnly have different likelihood of
being unmarried when giving birth, but also repbfferent reasons for their unmarried
status. This was analysed by Chaloupkova [2007¢ feloused on the reasons why
women became unmarried mothers and identified tbhesters of them: involuntary,
liberal and pragmatic unmarried mothers. Involuntanmarried mothers preferred
marriage but an unfavourable partnership situgti@vented them from marriage. They
either did not have a partner at all or had a artmho was reluctant (or legally
incapable because of a marriage with another wornmanpntract marriage with them.
In contrast, liberal unmarried mothers did not edesed formal marriage important and
did not report partnership issues as a reason @remtering marriage. Finally,

pragmatic mothers typically had an unstable retetiip with their child’s father and,
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unlike involuntary unmarried mothers, did not ewds marriage as important
institution. They saw no benefits in being marrgad, in contrary, found unmarried
status advantageous both from financial reasonsiraridrms of personal autonomy
[Chaloupkova 2007].

Belonging to the clusters of involuntary and lidesmmarried mothers was highly
stratified by education. Mothers with low leveladucation were overrepresented in the
former and highly educated mothers in the lattdrdlGupkova 2007]. It suggests that
unmarried motherhood (in a cohabitation or withaupartner) has not only different
prevalence but also different meaning across sotaakes. Mothers with lower levels
of education tend to prefer married motherhood autthe same time face more
difficulties in finding a partner for this familyreangement. This is in line with the
economic uncertainty explanation of unmarried midtbed. In contrast, highly
educated women who happen to be unmarried mothennare likely to have chosen

this option, as suggested by individualisation tiieo

Different educational groups of unmarried mothetso afollow different family
trajectories following first birth. A substantiabg of women who become mothers as
unmarried enter marriage shortly after birth. PekaR006] estimates that about 40 %
of first-time mothers who gave birth as never neminin the early 1990s would never
marry. The estimated proportion decreased to aftwalever married mothers who had
first children in the early 2000s [Polasek 2006]. 43haloupkova [2011] found that
about 40% of cohabiting mothers and 20% of singtghers married after their first
child was born (the events refer to period 199563200 he likelihood of entering
marriage after non-marital birth is positively agated with maternal education
[Chaloupkova 2011, Polasek 2006]. Especially usitgreducation shows to be a
strong predictor of marriage after non-marital tfiksrth. This educational group of
unmarried mothers was the only one that did noeegpce a decline of the likelihood
to marry between 1990 and 2005 [Polasek 2006].

4.3.3 Changing attitudes towards non-marital childbearing

Marriage lost its normativity as a living arrangersince the fall of state socialism.

This is well documented by value surveys. Européalnes Study, for instance, shows
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that in 1999, compared to 1991, people reportesl dggeement that a woman needs
children in order to be fulfilled and an increassitare of people perceived marriage as
an outdated institution [RabuSic 2001a]. The shiftese observed cross-sectionally as
well as within cohorts [ibid.]. Similarly, Chaloupid and Soukupova [2007] analysed
data from International Social Survey Programme 413hd 2002 and found a
decreasing support for the opinion that couplesishmarry when they intend to have
children and a growing confidence that one paremibie to bring up a child as well as

both parents would do.

The spread of liberal values may support the imlialisation explanation of the

increasing prevalence of non-marital childbeariBgt the mere coincidence of the
value and demographic change does not mean th&briiner causes the latter. People
may as well adjust their values according to thmiliatransitions they experience (cf.

[Lesthaege, Surkyn 2004]).

4.3.4 Limitations of previous research

The above described results provide important ass&st of the patterns of unmarried
motherhood. The main finding is a strong assocaiatd unmarried (and especially
unpartnered) motherhood with low socioeconomic ustatHowever, they provide
limited evidence on the time trend in the socioetoic gradient of unmarried
motherhood. There are three specific gaps in threecu knowledge which will be

overcome in the present analysis.

First, and most important, none of the studies ipies a deliberate assessment of the
time trends of the association between extra-maitth and maternal socioeconomic
status. Zeman [2006, 2007] describes the deepelspgrity by education, but does not
perform a multivariate analysis. Growing disparéynong social classes may reflect
different exposure to marriage and divorce by agk @arity. Rychtéikova [2008] uses
multivariate models showing a net association,dmuisiders only two time points and

focuses on never married status only.

Second, the assessment of the trends in livinghgeraents that go farther beyond
formal marital status has shown to be an issuengigethe lack of suitable data. The
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only available dataset (Socioeconomic conditionsnmaitherhood — see Hamplova
2007a) relies on data about first birth only andsinot allow a detailed analysis of time
trend given to its relatively small sample. We tllasnot know what was the pace of
spread of motherhood without a partner and in cibtditain and how strongly these

arrangements have been related to maternal socioeto status.

Third, the role of structural (economic) context ahmarried motherhood is
understudied. Hamplova aritehakova [2006] found that regional economic context
influences patters of non-marital childbearing. Buty rely only on relatively recent
data. Another important structural factor, the abgolicy and benefits provided for
single mothers, has been studied rather hypottigtiddost of the studies [Sivkova
2012; Soukupova 2006] use the method of model familThe only exception is
Soukupova [2007]. She found that mothers, who addhifinancial benefits as a reson
to avoid marriage before birth tended to delay rage right after the entitlement for

prolonged maternity allowance.

4.4 Research goals and hypotheses
4.4.1 Research goals

The goal of the analysis is to inspect the timadréen the association of unmarried
motherhood with maternal socioeconomic status. plaetial research goals are

following.

1. The first goal is to describe how the assoambetween maternal socioeconomic
status (education) and non-marital childbearinggled between 1990 and 2010.

2. Next goal is to assess the sources on non-fnatiifdbearing among various
educational groups of mothers. Three sources wiltdnsidered, the spread of liberal

values, the economic insecurity and the sociatpoli

3. Third goal is to explore the trend in the prewake of single (unpartnered)
motherhood and motherhood in cohabitation.
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4. Finally, the fourth goal is to describe and gsalwhether both single and partnered
motherhood outside marriage are associated witlemmelt education in the same way

and how this association changed in time.

4.4.2 Hypotheses

Three explanations for the rise of non-marital dibdaring were outlined above, the
individualisation explanation, the growing economaitcertainty explanation, and the
policy reaction explanation. | formulate three hymses that stem from these

explanations.

4.4.2.1 Individualization hypothesis

The individualization hypothesis operates with tladue shift as the main reason for
increasing number of women who bear their childsgthout being married. It expects
that an increasing number of women (and men), vduidé to have children among the
many lifestyle options, do not perceive marriageaasseful institution. Instead, they
prefer alternative family arrangements, such asabipétion, visiting relationships or
even planned single motherhood, which do not ceMidth their personal autonomy and

independence.

If the individualisation hypothesis is valid, unmad motherhood should spread in
time, irrespective of economic situation. If theseany relationship to the economic
conditions, it should be positive: the better theoremic prospects, the more
independent women are and the more they opt favichaalised family arrangements.
This effect should be stronger among the more @ddagroups who are most inclined
to the individualist values and who have most resesl and life-style alternatives.
According to these assumptions, the educationadigmé in unmarried motherhood

should diminish.

4.4.2.2 Economic uncertainty hypothesis

The hypothesis of economic uncertainty reflectsgiwving economic vulnerability of

families and expects that some mothers/couplegatfrom marriage because they
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cannot reach sufficiently stable economic situatidrich is a traditional condition of

marriage.

If this is the main source of the rise of non-narithildbearing, extra-marital
childbearing should increase with worsening ecoworwnditions (which will be
measured with unemployment rate), because uncirtabout jobs should make
mothers/couples delay marriage or avoid unpromiseigtionships at all. This effect
should be most pronounced among poorly educatedenwpripecause the economic
uncertainty rose disproportionately more among afified workers. The educational

gap in non-marital childbearing should thus widen.

4.4.2.3 Policy adjustment hypothesis

The policy adjustment hypothesis expects that cbsmg policy should influence the
risk of non-marital childbearing in the followingaw. The introduction of the income-
tested system of allowances should raise unmamiettherhood, especially among the
lower educational groups, whose households are fil@ly to have incomes close to
the living wage. The principle of income-testingsmatroduced in two steps. First
partial reforms started already in 1991 and a cempkform was introduced since
1996. Educational gradient should thus deepen #fteintroduction of income-tested

allowances.

The cancellation of the prolonged maternity alloeearfor single mothers in 2009
should decrease the prevalence of unmarried maibdrirhis should affect especially
the more educated mothers, whose incomes tend tugber and who thus receive
higher maternity allowance. The educational gradierunmarried motherhood should
then weaken in 2009-2010.
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5 SPREAD OF NON-MARITAL CHILDBEARING — AN
EMPIRICAL DESCRIPTION

Chapter 4 pointed to the remarkable spread of nantah childbearing in the first two
decades after the fall of the socialist regime.sTehapter provides a more detailed
insight into this development before the hypothesesined in previous chapter are

tested.

Figure 5.1 splits the unmarried mothers by legatitalastatus. It distinguishes never
married mothers from those who had experiencediaggyi.e. they were divorced or
widowed® when giving birth. It shows that the almost fivaef rise of non-marital
childbearing rate after 1989 is a result of risprgportion of mothers who have never
been married. The share of mothers whose statusvisr married increased more than
5.5 times (from 6% to 34%). On the other hand, gheportion of mothers who were
divorced or widowed has been much lower. It rosenf2% to 6-7% between 1990 and

2004 and then remained stable.

The general trend described in Figure 5.1 merggereences of mothers at various
stages of life course and with various socioecordnmaickgrounds who have different
risks of having a child outside marriage. Most umned mothers can be typically found
among young women with low education who got pregrfar the first time. The
prevalence of non-marital childbearing is also ated among older women (say above
35) who are still childless or who already havehddc(or children) from a previous
marriage that ended by divorce. The overall trandan-marital childbearing depends
on how the prevalence of non-marital childbearihgnges within such groups as well
as on the size these groups within a populationirfistance, Hamplova [2007a] showed
that the risk of unmarried motherhood rises withlidéng education of the mother (see
Chapter 4). If the number of poorly educated mahese in a population, the total
prevalence of non-marital childbearing would inseavithout anything else being
changed. It is therefore important to distinguisé tomposition effects (i.e. the effects
of the changing size of the specific sub-groupejnfrthe change in the behaviour of

these sub-groups.

'8 These two categories were merged together be¢hasmumber of widowed mothers is very small and
relatively stable in time (around 300 per year).
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Figure 5.1. Proportion of unmarried mothers in lfoé&ad split by legal marital status, 1990-
2010 (selected years). Mothers, N= 1,378,350.
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5.1 Composition of mothers by education, age and parity

The next three figures describe educational, age pamity composition of mothers.

Figure 5.2 shows that the educational structuremmfthers reflects educational
expansion. More than half of all mothers had noetban lower secondary (vocational)
education in 1990. The share of mothers with ohé/rmandatory elementary level had
declined by only 3 percentage points (from 14% 166} till 2010. The decrease of
mothers with vocational training was more pronouhdéheir share dropped from 39%
to 24%. On the other hand, mothers with higher atioc became more prevalent.
Mothers with complete secondary education made Q%6 B 1990 and by 2010 had
become the modal category with 43%. University etiet mothers were the rarest
category in 1990 (9%). Their share rose only madgest1990s, but then doubled in

2000s (to 22% in 2010).
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Figure 5.2. Distribution of mothers by educatior§9@-2010 (selected years). Mothers,
N=1,370,604.
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The change of the composition of educational categas profound and reflects the
expansion of educational opportunities after 1988pécially the higher education
expanded, cf. [M&ft, Simonova 2003]). However, the very mild declindghe share of

the lowest educational category is surprising amdjke the shares of the other
educational groups, inconsistent with the trendsh@ educational composition of
general population. Censuses identified a steepbfirdng trend in the share of the
population with elementary education. The figurepgred from 33% to 18% between
1991 and 2011 [CSO 2013]. The slow diminishing obtmers with the lowest

educational level suggests that these women adimest to childbearing. This is
confirmed also by studies of family values andiligrtpreferences [HasSkova 2009;
Stastna 2009].

Figure 5.3 documents the postponement of motherbmdater ages. The mean age of
mothers was only 24 years in 1990. It remained $omftfor the first half of 1990s and
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then rose steeply to reach almost 30 years in 201he early 1990s, 60% of mothers

were younger than 25 years and more than 80% diem®tvere younger than 30 years.

The age structure stagnated or even got slightiynger in the early 1990s. This

resulted from the fact that a large number of woméo grew to the childbearing age

started to delay births and thus left the ‘earle®nn the population of mothers. In

2010, women aged 30 and more years made up mard#tieof all mothers (52%) and

the category of 30-34 years had become the mostlgr@ (in contrast to the most

prevalent category of 20-24 years in 1990). Ondtiner hand, mothers under age 20

almost disappeared. Their share declined from Bibsts than 3%.

Figure 5.3. Distribution of mothers by age and mage of mothers (right axis), 1990-2010
(selected years). Mothers, N= 1,378,350.
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Figure 5.4 presents the distribution of mothersphyity which remained remarkably

stable during the whole study period. Around h&lalb mothers have been giving birth

to their first children. The second parity has magde36-38% and the share of mothers
of third or higher parity has been 14-15%.
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Figure 5.4. Distribution of mothers by parity, 192010 (selected years). Mothers, N=
1,378,350.
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These trends in the composition of mothers canrplae the growing prevalence of
non-marital childbearing. Unmarried motherhood isrencommon among women with
lower level of education. The rising education afthers should then, everything else
being constant, rather hinder the non-marital dating. The rising age of mothers
can contribute to the trend in two ways. First, ¥iteual disappearance of the category
of very young mothers (below age 20) and consideraéduction in the share of
mothers younger than 25 should decrease the tawalence of non-marital
childbearing. Second, the rising share of older hat (35 years or older) could
contribute to the trend in non-marital childbearibgt this age category still made up
only 15% of mothers in 2010 and then could not a&ixpthe 40% level of non-marital
childbearing in 2010. The parity composition of hmt did not change and so it could
not contribute to the trend in non-marital birtie. sum, the rise of non-marital
childbearing in the past two decades can hardlyexmained by the change in the
composition of mothers by social status (educatam life-course stages (age and
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parity). Their marital behaviour changed insteatisTwill be illustrated in the next

section and analysed in detail in following two joteas.

5.2 Uneven spread of non-marital childbearing

This section provides a brief descriptive insightoi the spread on non-marital
childbearing among various social groups. Figusepiots the proportions of unmarried
mothers among groups who are considered typicalidates for such behaviour. The
first group of typical candidates for unmarried herhood is defined as having
elementary or lower secondary level of educatiaingd at least 3 years younger than
average age of mothers at the given year and hanangrevious children. The second
group of typical representatives of unmarried mdthed includes women who have at
least one previous child, are 3 or more years dla@n average at the given year and
have not attained more than lower secondary educdtor comparison, the figure plots
also the risk of unmarried motherhood among avenagghers. The representative of an
average mother is defined as a mother at typiciédlsaring age (a five-year interval
centred around average age of mothers at the giean with complete secondary
education. No specific parity is considered. We saa that non-marital childbearing
spread in all of these exemplified groups. Mothel® have average characteristics
were at lower risk of unmarried motherhood during whole study period, but the rise
of the figure is remarkable. Only 3% of them weo¢ married in 1990 while the share
was 30% in 2010. The increase among the youngenpgob typical representatives of
unmarried motherhood was even steeper. The sharensérried women in this group
was rather high (18%) already in 1990. By 2010,aatvmajority (81%!) of these
mothers were not married. Non-marital childbearamgong the older group of typical
candidates for unmarried motherhood also incredagdnore moderately: from 16% to
46 %.

The non-marital childbearing also differs by a widecio-demographic and economic
context of regions in which the mothers live (sésogHamplova,Rehakova 2006]).

This is illustrated by Figure 5.6. It shows the woarital childbearing rate in 14 regions
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of the Czech Republi. There are considerable and growing differencesdsst them.
The share of unmarried mothers ranged between 4248% in 1990 and between 31%
and 59% in 2010. Having children outside marriage een persistently more common
in the North-western belt of regions (regions Kaalsky, Ustecky, and Liberecky). The
share of unmarried mothers in these regions wasgeeet 11% and 18% in 1990 already
and it has increased to 46-59% by 2010. The caPitafjue also showed an elevated
incidence of non-marital childbearing in 1990 (10%)t it has risen to below-average
35% by 2010. The regions along South-western anthMmstern borders have a higher
non-marital childbearing rate since 2000s. On tkieero hand, the belt of regions
between central Bohemia and South Moravia seerhe toost resistant to the spread of

non-marital childbearing.

Figure 5.5. Non-marital childbearing rate amongesteld groups of mothers, 1990-2010
(selected years). Mothers, N=1,370,604.
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¥ The current administrative system of 14 region&/TS-3 level) was introduced in 2000. The time
series was created based on lower-level (NUTS-4s wihose borders did not change by the 2000
reform. See also Chapter 15.1.3.
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The data presented in this chapter showed thanhtnease in non-marital childbearing
cannot be explained by shifting composition of neothby education, age and parity. In
contrary, the rising education and age of mothatker prevented the non-marital
childbearing rate from being even larger. Non-naérithildbearing did not spread
evenly among socio-demographic groups and regibns.differences were illustrated
on just few examples of maternal characteristite fext two chapters provide a more
deliberate multivariate analysis which assessesfteets of multiple variables at the
same time. The analysis focuses on the associafiaammarried motherhood with

socioeconomic status.

Figure 5.6. Non-marital childbearing rate in regipfh990-2010 (selected years). Mothers, N=
1,378,350.
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6 TREND IN THE EDUCATIONAL GRADIENT OF
UNMARRIED MOTHERHOOD

This chapter addresses first two research goamuiated in Chapter 4. It focuses on
the educational gradient in non-marital childbegrend its change in time. | first

describe the trend in the educational disparity #rah estimate multivariate models
which control for the possibly confounding effed¢tather maternal characteristics and
allow testing the explanations for the spread ohamied motherhood (gradual spread

of values, socioeconomic pressure, and policy).

6.1 Descriptive analysis

Figure 6.1 presents shares of unmarried women aredagational groups of mothers.
It documents the striking educational gradient thas already described in Chapter 4
(see also [Zeman 2006] who described the trend852006). Mothers who attained
only the lowest level of education are far moreslykto have a non-marital birth than
the other educational groups. The share of unntamethers among the group with
elementary education was 27% in 1990 and rose % ir62010. Mothers with the

second lowest educational attainment, the lowesrsgary (vocational) schooling, show
a much lower level of non-marital childbearing rdtewas less than 8% in 1990 and
then started to rise immediately to reach 51% i6020The two highest educational
groups showed similarly low levels of non-marithlldbearing rate during 1990s. Only
3-4% of these highly educated mothers had a chitldowt being married in 1990. The

share remained below 10% until 1998 among motheath womplete secondary

education and until 2004 among university gradualéwe figure for mothers with

higher levels of education then rose more steeplyé last years. More than one third
and almost one quarter of mothers with completeors#ary and tertiary education

(respectively) were not married when bearing adciml 2010. The gap between the
lowest and the highest educational group thus vedaemarkably, especially around

the middle of the study period.

The educational gradient can be described in velaterms with odds ratios (see
Chapter 15.2.1 for explanation). This is done iguFé 6.2. It relates the odds of

unmarried motherhood in all educational groups e bdds among mothers with
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university education. This reference category wagsen for an easy interpretation.
Highly educated mothers have lowest odds of nohdgenarried, so all remaining
educational groups have the odds ratio higher tdman which is easier to interpret than

fractions between 0 and 1.

Figure 6.1. Non-marital childbearing rate by ediargt1990-2010 (selected years). Mothers,
N=1,370,604.
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Figure 6.2 shows that the disparity between growips the lowest and the highest
education widened dramatically during 1990s. Iteré®m 11 in 1990 to 16 in 2002.
The gap then declined back to its original vallle2610. However, we have to keep in
mind that the baseline odds among university grasduancreased substantially
meanwhile (it grew from 0.03 to 0.29 between 1980 a010). So eleven times higher
odds in 2010 results in a much higher absoluteeifice than in 1990 (recall Figure
6.1). The disparities among mothers with highercational attainment are much
narrower, but still large. The odds of unmarriedtimechood were 2.5 times higher for

mothers with vocational training (lower secondagly@ation) compared to mothers with
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tertiary education in 1990. The odds ratio was ahly for mothers with complete
secondary education in the same year. The disparitiunmarried motherhood between
mothers with secondary (lower or complete) andasrteducation were growing in
1990s and then stabilized. Since 2002, the odds fat mothers with lower secondary
education has been between 3.5 and 4 and the falwemplete secondary education
stabilized at almost 2. Again, it has to be notéd} the absolute differences are even
higher because of the growing odds of unmarrietustan the reference category of

highly educated mothers.

Figure 6.2. Non-marital childbearing rate by ediccgt 1990-2010 (selected years) — odds
ratios. Mothers, N=1,370,604.
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6.2 Model building

The figures from previous section document a grgwiducational gradient in
unmarried motherhood but fail to account for otheternal characteristics which are
correlated with both non-marital childbearing aru@ation. This will be done with
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multivariate analysis which uses the logit of unneat motherhood as the dependent
variable (see Chapter 15.2.2 for details on théhowbt

Maternal education is the main predictor of unnearstatus in the present analysis.
Two more characteristics of the mother, her age ardty, are controlled for because
they are associated with both marital status anatawn. Childbearing usually takes
place after education is completed (cf. [Chalougk2010, Kreidl Stipkova 2012]) and

more educated mothers are thus, on average, dhddrding the effect of maternal age
will therefore probably explain part of the effeat education. The age norms of
motherhood shifted substantially during the studsiqu. Therefore | include a relative

measure of maternal age in the model. It has tleedegories. The first category
indicates that the mother's age is equal to tH2 @ercentile of the age distribution in
the respective year or lower. This category thekigles approximately 20% of mothers
who were the youngest when they gave birth. Anakili the upper category indicated
maternal age that is equal to or higher that tHeggcentile. The middle category thus
includes approximately 60% of cases within the eamd ‘normal’ (meaning most

common) age of childbearing (see also Chapter 256.1.

The effect of maternal education can be confouradgal by the number of children she
already has. Deciding about first child differs nrodeciding about higher-order
children. Once the experience of motherhood has peeed, the material conditions
and partnership situation rise in importance fonsiderations about more children
[Stastna 2007]. Hence higher-order births should oeoare frequently in a stable
partnership or marriage. However, the effect othborder may not be the same for
women in all educational categories. As | explainedChapter 4, more educated
women, on average, want smaller families and tentlave more satisfying careers.
This may prevent them from having additional claldr especially if they miss an

optimal partner.

Beside individual maternal characteristics, supdividual (macro) effects are
important, as well. Previous chapter showed thatikelihood of having a child outside
marriage differs by region and that regions follovwekfferent trajectories of the spread
of unmarried motherhood. The effect of the spagalporal contexts may result from a

wide range of characteristics like structure of jparket (including the number of jobs
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and types of job available), wages, availabilityd agquality of housing, religiosity,
urbanization etc. Hamplova arehakova [2006] showed that the regional economic
conditions were important predictors of unmarriectimerhood in early 2000s.
Therefore | control for the macro effects of spakanporal contexts in which the
women had their children. The contexts are defiaedregion-years. There are 14
regions and 13 years (the time series between 4882010 does not include all single
years). This gives 182 contexts. | estimate mukilenodels with random intercepts.
The context-specific intercepts capture the valitgthin measured and unmeasured
characteristics of contexts. In some of the mogeésented below, the intercept is
further split into the effects of observed contiextel variables which explain part of the
context-level variation and the remaining unexpdireffect (adjusted with a random
component). The variables measured at the corgegt are continuous measure of time
(year), economic situation (unemployment rate), &mel policy regime related to
unmarried motherhood. The time is measured eitlsera acategorical variable or
continuously. The continuous measure of time alltoviest whether the probability of
unmarried motherhood increased gradually in timeiclv would support the idea of
value shift which makes mothers dismiss marriadge &conomic situation is measured
as the average unemployment rate in the given medjioing three years before the birth
occurred (including the year of birth). The poligime distinguishes four periods:
1990-1991 (universal benefits, longer maternitpwéince for single mothers), 1992-
1995 (partially income-tested benefits, longer mmatg allowance for single mothers),
1996-2006 (income-tested benefits, longer materaltgwance for single mothers),
2009-2010 (income-tested benefits, unified lendtimaternity allowance).

Table 6.1 lists all models estimated in this chapteng with their goodness of fit

statistics. The models are compared by the clds$icihood-ratio test and the

Akaike’s information criterion (AIC). The first sef models (M1 to M4) focuses on the
individual-level predictors and interactions betwethem. The subsequent models
explain part of the context-level variability by ganatory variables measured at the
contextual level (M5 and M6) and tests whetheriafice of these macro-factors differs
by level of maternal education. Tables 6.2 and @&sent coefficients estimated by

selected models in the respective sections below.
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Table 6.1. Goodness of fit statistics of the randiotarcept models of unmarried motherhood.
Mothers, 1990-2010 (selected years), N(individu=l84905, N(contexts)=182.

Chi2 DF p-value AIC
Models with individual-level
variables only
MO: Variance components model -- 1351500
M1: Education 80379 3 <0.00001 1264893
M2: M1 + Age + Parity 116599 7 <0.00001 1215235
M3: M2+ Education x Parity 115920 13 <0.00001 1213654
M4: M3+ Education x High age 116174 16 <0.00001 1211106
Models with context-level
variables
M5: M2 + Year + Unemployment 4759, 12 <0.00001 1214771
rate + Policy
Me: M5 + Unemployment rate x ;7355 15 <0.00001 1214763
Policy
Models with cross-level
interactions
M7: M6 + Year x Education 119777 18 <0.00001 1213852
M8: M6 + Unemploymentrate x4 g551 18 <0.00001 1214279
Education
M9: M6 + Policy x Education 118849 24 <0.00001 1214200
M10: M6 + Unemp. . x Policy X 444586 36 <0.00001 1213907
Education

Likelihood ratio test Difference

Comparison of models Chi2 DF p-value in AIC
M1 vs. MO 86613 3 <0.00001 -86607
M2 vs. M1 49666 4 <0.00001 -49658
M3 vs. M2 1593 6 0.004 -1581
M4 vs. M3 2554 3 <0.00001 -2548
M5 vs. M2 357 5 <0.00001 -464
M6 vs. M5 14 3 0.0026 -8
M7 vs. M6 917 3 <0.00001 -911
M8 vs. M6 490 3 <0.00001 -484
M9 vs. M6 582 9 <0.00001 -563
M10 vs. M9 317 12 <0.00001 -293
M10 vs. M8 408 18 <0.00001 -372

Source: CSO (Birth register), Author's computations

The residual intra-class correlatiorhd), reported at the bottom line of the tables,

measures correlation between contexts. It alsouated what proportion of the total
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variability can be explained by the variabilitythé macro-level, represented by random
intercepts. Zero value oo would mean that the clustering of observationgétevant
for explaining the variability of the data.

6.3 General pattern

First step of the analysis is to evaluate to whaéer@ we can explain the educational
disparities in unmarried motherhood by other matleaomaracteristics. Model M1 is a

baseline model that describes the educationalrdiffees in unmarried motherhood. The
AIC favours M1 over the baseline model MO which sloet contain any predictors and
only splits the variation between the two levelsi¢i called Variance components
model). Model M2 adds further individual level piedrs (maternal age and parity)

which help to improve the model fit. Both likelindwatio test (almost zero p-value) and
the AIC (decline by tens of thousands) stronglypsup M2 (see Table 6.1). The

coefficients of both M1 and M2 are shown in Tabl2.6 he coefficients of maternal

education represent the educational differencemimaverage context. The intercept of
0.018 corresponds to the value of probability eqaad.50%° The values for the other

educational groups can be then obtained by addiagédspective coefficients to the
constant. For instance, the logit for universitgdyrates if 0.018-2.34=-2.32.

When maternal age and parity are held constantadnthe contrast between the lowest
and the highest educational group even increasesdlue of the coefficient rises from
-2.34 to -2.45. This extremely large coefficiendicates that mothers with elementary
education have almost 12 times (1/exp(-2.45)=11t8gher odds of being unmarried
than mothers with tertiary education. The educatiogap is the widest between
elementary and any higher level of education. Hg\ah least vocational training (the
lower secondary education) decreases the odds roamied status more than three
times (1/exp(-1.16)=3.19) in comparison to the eptary education.

Maternal age and parity also have independent teffeec the mother's marital status.
Being a young mother increases the logit by 0.4ds Bquals to odds ratio of 1.62
which represents a 62% increase of the odds of uredastatus. Similarly, unusually
high maternal age increases the odds by 54% (ei})fL.54). The effect of parity on

2 exp(0.018/(1+exp(0.018)) = 0.50.
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unmarried status is even stronger. First-time msthare 2.6 times more likely
(exp(0.94)=2.56) to be unmarried rather than marire comparison to mothers of
second children. The difference is much lower fardt versus second parity (beta
coefficient 0.21 which equals to the odds ratid).2

Table 6.2. Coefficients estimated in models of umimd motherhood. Mothers, 1990-2010
(selected years), N(individuals)=1324905, N(corgpxt82.

M1 M2 M3 M4
Fixed effects
Maternal education (Elementary=ref.)
Lower secondary -1.091***  -1.157**  -1.300** -1 3B**
Complete secondary -1.713**  -1.818***  -2,058***  2]1]***
Tertiary -2.338***  -2.448** 2 753**  .3.070***
Maternal parity (Second child=ref.)
First child 0.939***  0.614***  0.578***
Third+ child 0.214%** 0.014 0.174%**
Maternal age (Middle= ref.)
Low 0.478**  0.495*** 0.473
High 0.429***  0.444*** -0.129
Maternal education x Parity
Lower sec. x First 0.243*** 0.264***
Complete sec. x First 0.435**  (.522***
Tertiary x First 0.566***  0.734***
Lower sec. x Third+ 0.284***  0.172***
Complete sec. x Third+ 0.217 %+ -0.023
Tertiary x Third+ -0.261***  -0.533***
Maternal education x High age
Lower sec. x High age 0.434***
Complete sec. x High age 0.764***
Tertiary x High age 0.979***
Intercept 0.0178 -0.638***  -0.474**  -0.384***
Random effect
SD(Intercept) 0.898**  0.923***  (0.919***  (0.915***
Rho 0.197**  0.206***  0.204***  (0.203***

Note: *** p<0.01, ** p<0.05, * p<0.1
Source: CSO (Birth register), Author's computations

Models M3 and M4 test whether the educational @matdin unmarried motherhood is

equally strong among mothers of different age aaityp Model M3 allows the effect
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of education to differ by the number of childree thother already has. Likelihood ratio
test which compares models M2 and M3 suggestsdtiding the interaction effect
improved the goodness of fit of the model. Testedon of 1593 with 6 degrees of
freedom results in almost zero p-value. Also Al€diars M3 over M2 (see Table 6.1).
Model M4 let the educational gradient differ fodet mothers compared to mothers of
usual age. | do not interact maternal educatioh #ie youngest age, because some of
the categories would not have a reference in yedlitis not possible to find an
unusually young mother with tertiary education ome years). Also the interaction
added in model M4 is statistically (and substamyivsignificant (test criterion 2554
with 3 degrees of freedom, p-value close to zarbstantial decrease in AIC).

The interaction coefficients show that the educatigradient in unmarried motherhood
is lower among first-time mothers. According to rabtf4, the absolute gap (between
elementary end tertiary education) in the logitiomarried status is 3.07 for mothers of
second children and 2.34 (-3.07+0.73) for mothdrérst children. The educational

gradient among mother of third children shrinksyoiar mothers with elementary and
lower secondary education, but likelihood of beimgnarried drops for mothers of third
children who have at least complete secondary ¢idnca he odd of unmarried status
for university graduates is 36 times (1/exp(-3.®#®3 lower than the odds of mothers
of three and more children with only elementarycadion. This extremely high number
reflects the fact the highly educated mothers witire than two children are very rare.
If a highly educated woman prefers to have a ldageily (which is unusual), she is

much more likely to do so in a marriage. Unlikd, ather educational groups, highly
educated mothers of third or higher-order childaea less likely to be unmarried than
mothers of second children (the interaction tertb30nverts the direction of the main
effect of third parity which is 0.17). The interaxt between education and higher
maternal age shows that the educational gradieninmarried motherhood declines
with age. The disparity in the logit of unmarrietas between the lowest and the
highest education is decreases from 3.07 to 2.@hwbmparing mothers who are older

than is usual at the given year.

Even though the educational gradient in unmarrietherhood varies by mother’s
parity and age, it is strong in all categories. Thain purpose of the analysis is to
identify trends in the size of the educational ggatin time. So | turn back to the
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model with main effects only (M2) and analyse tend the main effect in the

subsequent parts of the analysis.

6.4 Explanation of trends

This section evaluates whether the rise of nontadashildbearing can be explained by
the three factors offered by the hypotheses (tredug spread of liberal values,
economic uncertainty, and social policy), and whethll these factors influenced all
educational groups in the same way. Table 6.3 ptesmodels estimated for this
purpose.

| use three characteristics of the contexts whithady the hypothesised mechanisms
of the spread of non-marital childbearing. Theyiaoduded in Model M5. First of these
context-level predictors is a continuous measurecalendar year where zero (the
reference point) stands for year 1990. This vagi@sdsumes that, although the regions
may have followed different paths of the prevalen€enon-marital childbearing (as
captured in the random intercepts), there is a comaverall trend. In other words, the
contexts that correspond to one year are similagach other and this similarity is
captured in the effect of year. Furthermore, tmend is supposed to be gradually
increasing which simulates the gradual spread dividualistic values expected in the
individualisation hypothesis. Unemployment rate®wal relating unmarried motherhood
to the economic conditions in the given context #mg testing the growing economic
uncertainty hypothesis. Finally, there are threeabi indicators of the four policy
regimes that advantaged single mothers in diffenays.

Inclusion of these variables significantly improvbe fit of the model. In statistical
terms, this is confirmed by the likelihood ratisttelts criterion is 357 with 5 degree of
freedom which corresponds to virtually zero p-valaiso AIC declined substatianlly
(by 464; see Table 6.1). Coefficients estimated/logel M5 can be found in Table 6.3.
The purpose of inclusion of the contextual variabie to explain the macro level
variability. The three variables explained a suttsséh part of it. Compared to M2 (see
Table 6.2), the variability of the random interce® reduced by two thirds (from 0.9 to
0.34) and the residual intra-class correlation grfispm 0.21 to only 0.04. The random
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effect now captures the context-specific charagties unexplained by the three

contextual predictors.

Table 6.3. Coefficients estimated in models of umed motherhood.
N(individuals)=1324905, N(contexts)=182

M5 M6 M7
Fixed effects
Maternal education (Elementary=ref.)
Lower secondary -1.158*** -1.158*** -1.515%**
Complete secondary -1.819%** -1.819%** -2.169%**
Tertiary -2.450%** -2.450*** -2.597***
Maternal parity
(Second child=ref.)
First child 0.939%** 0.939*** 0.938***
Third or higher order child 0.214%** 0.214%** 0.2r6*
Maternal age (Middle= ref.)
Low 0.478*** 0.478*** 0.490%***
High 0.429%** 0.429%** 0.418***
Year (1990=ref.) 0.124%** 0.123*** 0.098***
Unemployment rate(Mean=6.5=ref.) 0.022** 0.027*** 0.028***
Policy
(Advanced income-testing=ref.)
Universal benefits 0.049 -10.27 -9.95
First income-testing 0.054 -0.583*** -0.592***
Equal length of maternity allowance 0.023 0.006 02.0
Unemployment rate x Policy
Unemp. r. x Universal benefits -1.669 -1.611
Unemp. r. X First income-testing -0.192%** -0.191*
Unemp. r. x Equal mat. Allowance 0.008 0.008
Year x Maternal education
Year x Lower secondary 0.0315***
Year x Complete secondary 0.0302***
Year x Tertiary 0.0174***
Intercept -2.047%** -2.042%** -1.761***
Random effect
SD(Intercept) 0.344*** 0.331*** 0.329%**
Rho 0.035*** 0.032*** 0.032***

Note: *** p<0.01, ** p<0.05, * p<0.1.

Source: CSO (Birth register), Author’'s computations

As expected, the logit of unmarried status increasi¢h time. The pace of the increase

is assumed to be linear — it increases by 0.12 gaah Without rounding, this gives 2.6
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in 20 years (logit of 2.6 results in odds ratio5)3.This very large effect suggests a
strong support for the individualization hypothedike effect of the unemployment rate
is weaker, but operates in the expected directlmmhigher the unemployment rate, the
more likely unmarried motherhood is. The logit oimarried motherhood increases by
0.02 with each percentage point of unemploymert relhe unemployment rate ranged
between less than 1% and 18% across the time-spatitexts, so the total difference
between the contexts is 0.36 (0.02*18). This idime with the growing economic
uncertainty hypothesis. The policy regimes do m&ns to influence marital behaviour
of mothers substantially. There were four policyimges that advantaged single mothers
in different ways. The policy of advanced incomstiteg of social benefits lasted the
longest, so it is set as the reference categorg. site of the effects is negligibly low
(and they are not statistically significantly diéat from zero) and does not conform the
expected effects of policy regimes. The odds of-mamital childbearing should be
lower during the period with universal benefits afirgtly introduced principles of
income testing. Policy adjustment hypothesis thossdnot yield support at the first

glance.

The period under study is a time of rapid and protb social change. Families may
have adjusted to the new economic and labour maxeditions gradually, together

with reforms of social and family policy. Model Mgsts whether the effect of
unemployment rate was stable under all policy regime. it adds interaction between
these two macro-variables. This improves the méfedlthough not as persuasively as
in the previous step of the model building. Theelilkkood-ratio test with criterion 14

and 3 degrees of freedom results in p-value 0,608 Table 6.1). Also AIC declines.

The coefficients estimated in model M6 shift theerpretation of both effects. Table 6.3
shows that the effect of unemployment was reveefere the reforms of social policy
were completed. High unemployment strongly encoedlagarriage of mothers in the
period of universal benefits and paternalistic @okt the very beginning of 1990s. The
effect of unemployment on the logit of unmarriedtheshood was -1.64 (=0.03-1.67)
during the policy regime of universal benefits. Téféect then rapidly decreased to -
0.17 (=0.03-0.19; computed without rounding) durthg early policy reforms of the
first half of 1990s. Finally, the effect reverseal lte positive, as expected by the
hypothesis of growing economic uncertainty. A patage point rise of the
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unemployment rate resulted in a 0.03 rise of tlgé lof unemployment after the policy
reforms were completed in 1996. These results stighat mothers gradually learned

to involve economic considerations in their degisiabout entering marriage.

The effect of policy changed, as well. The signghaf coefficients correspond rather
well with the policy adjustment hypothesis: completitoduction of income-testing of
social benefits after 1995 supported mothers toaneminmarried. The value of the
coefficient is somewhat overestimated in the fostiod of universal benefits (it refers
to year 1990) because it assumes an average ungngsibrate (6.5%). However, the
unemployment had emerged only recently in 1990 diddhot exceed 1.3% in any of
the regions. The coefficient of -10.27 is thus eatlunrealistic (and statistically
insignificant). It interacts with the unemploymenatte negatively (-1.67) implying a
stronger adherence to marriage under economicunggeclt has to be noted that these
effects capture also the legacy of the socialifitigs, because some women who gave
birth in 1990 made their marital decisions befdre 1989 revolution. This suggests that
the paternalist policies with universal benefitsl aaupport for newlyweds stimulated

marriage.

This has, however, reversed soon, when the supgofamilies started to be income-
tested. The effect of policy on unmarried statusnaithers was still negative and
negatively interacting with unemployment during th&rly reforms, but this did not
continue after the 1996 reforms. Since then, tHieypof income-tested benefits implies
an increase of the logit of unmarried motherhoodB8 (it corresponds to odds ratio
1.79), compared to the period of early reforms. G&ecellation of prolonged maternity
allowance in 2009 does not seem to influence mab&haviour of mothers (the

coefficient is lower than 0.01).

In general, the results indicate that all threedtlgpses are valid. The strong net effect
of time provides persuasive evidence in favourhefindividualization hypothesis. The
logit of unmarried status increased from -2.310@#*, i.e. by 1.9. The linear effect of
time predicts an increase of 2.5 (0.12*21) during 21 years of the study period. This

result suggests that, the non-marital childbeawogld grow even faster if there were

2 The probability of unmarried status increased froB09 to 0.40 between 1990 and 2010. This
corresponds to logit in 1990= log(0.09/(1-0.09))3%2and logit in 2010=log(0.4-(1-0.4))=-0.41.
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no other influences. The hypothesis of growing eooic uncertainty yields weaker
support. Mothers started to adhere to unmarriechertbbod under economic pressures
only since the second half of 1990s, after refoohsocial policy were undertaken.
Even after that, the effect is weaker than the ceffef continuous time. The
unemployment rate rose by 6 percentage points leetvi®96 and 2010 (from 4% to
10%) This predicts an increase in the logit of urmmad motherhood of 0.18 (0.03*6).
The policy adjustment hypothesis is also partlypsuied by the data. The cancellation
of universal benefits provided a rather strong wadion to consider avoiding marriage
to reach more benefits since early 1990s. On therdiand, equalization of maternity

allowance in late 2000s did not support marriage.

The final step in the analysis is to test whetlmesé three explanations were equally
important for all educational groups of mothers.ddoM7 extends M6 by allowing the
effect of continuous time to differ by maternal edtion. Table 6.1 shows that this
interaction statistically significantly improves o fit (test criterion 917 with 3 d.f,,
p<0.0001, AIC is reduced by 911). The interactioefficients, presented in Table 6.3,
show that the linear spread of unmarried motherhaad least pronounced among
mothers with elementary education (coefficient eald.10) and most pronounced
among mothers with secondary education, either lawecomplete (0.13=0.10+0.03).
The coefficient for mothers with tertiary educatien0.12 (=0.10+0.02). The slower
spread of non-marital childbearing among women \lith lowest level of education
implies narrowing of the educational gradient itilvas the only source of the spread
of unmarried motherhood. Although the generallprsy linear effect of time is in line
with the individualisation hypothesis, the educaispecific effects do not fully
conform the original expectations. The hypothessumed that the spread of unmarried
motherhood would be most pronounced among mothétls the highest educational
attainment. As expected, the effect of time is Weakest in the lowest educational
groups and then rises for mothers with secondaugaitn, but mothers with tertiary

education deviate from this pattern slightly.

Models M8 to M10 focus on the interaction betwe@&employment rate, policy and
maternal education. The effects of unemploymeng eid policy, respectively, are
allowed to differ by maternal education in model8 &hd M9. As both of these models
improved the prediction of the data (see Table, &lsp the most complex model (M10)
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with three-way interaction was estimated. Model N .@avoured by the goodness of fit
statistics (p-value of the likelihood-ratio testppeoaches zero, AIC declines by
hundreds; see Table 6.1) over both M8 and M9.

Selected coefficients estimated by model M10 astedi in Table 6.4. The top panel
describes the strength of the effect of unemploynreach combination of maternal
education and policy regime. All educational grodpkow the pattern of reversing
effect of unemployment rate which was describedroglel M6: precarious economic
situation supported marriage in the early staggmet-socialist reforms, but then turned
to be positively associated with non-marital chddbng. This turn in the marital
behaviour was most pronounced among mothers witonskiary of education. For
instance the value of the coefficient went fron®71(=-1.53-0.46) to 0.02 (=0.06-0.04)
among mother with lower secondary education, boinfronly -0.50 to 0.02 among
university graduates. If we focus on the perioératie policy reforms were undertaken,
it is not conclusive which educational group is thest sensitive to macro-economic
conditions. Mothers with elementary education respine least (the coefficient is only
0.013) and mothers with lower secondary educatitre tmost (coefficient
0.04=0.01+0.03). However, this educational patieverses after the equalization of
maternity allowance in 2009. A 10% increase in upleyment rate would elevate the
logit of unmarried status by 0.58 among mothershwatementary education (the
educational differences are statistically significhut the main effect of unemployment
among mothers with elementary education is not) anty by 0.02-0.03 among

university graduates.

The effects of policy by education, assuming avenmagemployment, are shown in the
bottom panel of Table 6.4. The effects of policg @gain most pronounced among
mothers with the secondary education. The reforhmsid-1990s (whose effect lasted
the longest) increased the logit of unmarried stdty 0.66-0.69 (=-0.29-0.40) among
them (The same figure was only 0.29 in the groujh wie lowest education and 0.31
(=-0.29-0.02) among the most educated; moreoverirtheence of the early 1990s’

reforms is not statistically significant for thegeups). This low size of the coefficient
among the mothers with elementary education iratrprising if we consider that the

incomes of the lowest educational group are maenafiose to the minimum wage and
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thus eligible to social benefits. Mothers with wemsity degree are the least responsive

to the policy reforms which is in line with the eqpation.

Table 6.4. Selected coefficients of Model 10.

Maternal education

Lower Complete
secondary secondary  Tertiary
(interaction (interaction (interaction

Elementary term) term) term)
The effect of unemployment rate
Policy
Universal benefits -1.530 -0.463 0.316 1.025
First income-testing -0.110** -0.096*** -0.085*** 0.023
Advanced income-testing 0.0133 0.025*** 0.011***  EO9***
Equal length of maternity
allowance 0.058 -0.035*** -0.036*** -0.029***
The effect of policy
(Advanced income-testing=ref.)
Universal benefits -9.458 -2.926 1.869 6.522
First income-testing -0.294 -0.398*** -0.368*** 018
Equal length of maternity
allowance -0.340*** 0.347*** 0.382*** 0.380***
Main effect of education Ref. -1.197*** -1.854*** -2.479%**

Note: *** p<0.01, ** p<0.05, * p<0.1.
Source: CSO (Birth register), Author's computations

The recent cancellation of financial advantagergdartnered mothers did not influence
behaviour of any educational group, except the eteaary level. This reform decreases
the logit of unmarried status by 0.34 among mothétk elementary education. This
relatively mild effect supports the expectationttliais policy change reduces the
economic advantage of unmarried motherhood. Howealgsence of a similar effect
among mothers with higher education (who have higtedaries and thus higher

maternity allowance) is surprising.

In sum, this chapter showed that the educatioradignt in unmarried motherhood has
been strong during the whole study period. Theatips have widened remarkably,
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especially in 1990s. Non-marital childbearing sdrto spread among mothers with
elementary education first, which widened the etlanal disparities in 1990s. The gap
between the lowest and the highest educationalgoatethen stabilized (or even

decreased when expressed in relative terms) i@@06s due to the delayed onset of the

spread of non-marital childbearing among mothetk Wigher education.

The analyses undertaken in this chapter providedesevidence for all of the three
examined hypotheses. There is a strong supporth®rindividualization hypothesis.
Unmarried motherhood was spreading gradually irtiithe trend was stronger among
more educated groups, except for mothers with atgrtieducation. A tentative
explanation is that highly educated women, who laypothesised to hold highly
individualist values, tend to increasingly retréadim motherhood and are thus not
present in the dataset. Those highly educated wonten become mothers are then
selected from the traditionally oriented. This s&tm is likely to be weaker among the
other educational groups. Their career prospeaisodimer life-style options are more
limited, and they have thus less to lose by cheding. Another explanation for the
deviant pattern among highly educated mothersasttie trend is just delayed among
them. Women who spend longer time in education t@ke more time before they have
children (cf. [Kantorova 2004]). Highly educated men who are postponing
motherhood because of their education and carelgirigimay eventually increasingly

have children outside marriage and the educatgeaimay further closing.

The growing economic uncertainty hypothesis and gbkcy adjustment hypothesis

both relate to the economic conditions and of raggiand motherhood. The analysis
showed that labour market situation (the unemploymeate) and social policy

influence marital behaviour of mothers jointly. Teeonomic uncertainty hypothesis
expected a positive association between non-maitddibearing and unemployment
rate. This assumption was showed to be valid oftigr dhe paternalistic policy of

universal social benefits was removed. These paketgrms also strongly supported
non-marital childbearing. However, contrary to gectation, the recent cancellation
of some advantages for unpartnered mothers in g@D9ot discourage mothers from
extramarital births (except for the group with tbevest education). Both the effect of
economic uncertainty and policy of income-testing most pronounced among mothers
with secondary education. Mothers with tertiary @dion respond the least to the
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policy reforms (as can be expected) but were rastesngly influenced by the
unemployment rate until recently. Marital behavioair mothers with elementary
education does not seem to reflect the economisspres (labour market uncertainty
and social policy) as much as the behaviour ofother educational groups until 2009.
However, the cancellation of prolonged maternitgvie for unpartnered mothers in
2009 lead to an increased importance of econongerteinty and somewhat stronger

adherence to marriage in this educational group.

The next chapter provides a more detailed insightpartnership arrangements of

mothers with different socioeconomic background.
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7 UNMARRIED MOTHERHOOD WITH AND WITHOUT A
PARTNER

This chapter focuses on the heterogeneity of unathmmotherhood. Some of the
unmarried mothers have coresident partners and itivenarriage-like relationships

while others are single mothers. The next sectiescdbes the trends in unpartnered
and partnered motherhood. The following two sedtitilen analyse the educational
gradient in whether an unmarried mother has a padnis single.

7.1 Trends in single and partnered unmarried motherhood

So far, the evidence about the prevalence of diffiekinds of family arrangements of
unmarried mothers has been very scarce. This ahaes to fill this gap. The
availability of information about partnership sttof unmarried mothers is limited in
the birth register. The trend in the partnered anthle motherhood is therefore
reconstructed with multiple imputation and then leated with an additional data

source.

7.1.1 Birth register and multiple imputation

Birth register does not provide information abowuinlg arrangements of mothers, but it
has been recording the information about fathersoofmarital children since 2007. No
information about fathers of non-marital childrerasvrequested before 2007 (see
Chapter 15.1.4 for details). Whether the mothewiplexd paternal data or not can be
used as a proxy for her partnership situation. €waso did not report paternal data are
likely to have no partner. Those who provided pakemformation are likely to either
live with the child’s father or maintain a kind i#lationship with him or at least willing

to establish a relationship between the fatherthadhild.

The description of the trend in partnered and singiotherhood is crucial for
understanding the trend in the effect of maritatig on infant health. Therefore | used
multiple imputation to supplement the missing infiation about the legal
establishment of paternity before 2007. This metalbaws to fill-in the missing data
based on the values of observed variables. It iatl@er complex procedure which

involves random processes. Several versions ofikbl values of missing data are
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simulated and the results are then merged (seet&hag for details). The results of
this procedure are plotted in Figure 7.1 along whihobserved data for 2007-2010. The
figure shows trend in the share of unmarried matheigeneral and split to single and

partnered.

Figure 7.1. Mothers by marital and partnership ustat trend reconstructed by multiple
imputation, 1990-2010 (selected years). Mothersl,,B#0,604.
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Source: CSO (Birth register), Author’'s computations

| will first interpret the observed data in 20001®. Non-marital childbearing rate rose
from 35% to 40% during this short time intervalligipg the unmarried mother sby the
availability of paternal data shows that the ristrgnd is driven by the increase in the
share of mothers who are unmarried but acknowletthge child’s father, i.e. the

partnered ones. They made up 25% in 2007 and #re $fas grown to 32% by 2010.
On the other hand, the share of unmarried mothésse child’s father is unknown

stagnated or even slightly decreased. Their sha® 0% in 2007-2008 and then
decreased by one percentage point to 9% in 2000-201e drop occurred exactly when

the policy of prolonged payment maternal allowanes cancelled for single mothers.
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This suggests that the policy adjustment hypothesight work differently than
expected. Previous chapter showed that the paticgntives were not strong enough to
prevent couples from marrying, but might influentte willingness of unmarried
mothers to acknowledge fathers. While the geneealdt of unmarried motherhood is
strictly linear, the share of unmarried mothers valsknowledged father shows a bump
between 2008 and 2009 and a corresponding dedm®&e observed for those who did
not report fathers. A more rigorous test of whetthés can be interpreted as a reaction

to maternal allowance policy is applied below.

A variable indicating the period 2007-2008 as sglewsias included in the imputation

model, because | wanted the imputed values toctefégher the influences that predict
the ‘honest’ declaration of fathers in 2009-201énthhe biased reporting in 2007-2008.
The trend in 1990-2006 thus connects rather torémal in 2009-2010 leaving the 2007-
2008 values bump up for single mother and drop dimwpartnered mothers. The long-
term trend suggests that both groups of unmarriethens have expanded in time. The
proportion of single mothers more than tripled (8/8%), while the share of partnered

mothers rose at a much faster pace (6% to 32%githe study period.

7.1.2 Evaluation of the imputed data with Labour Force Suvey

| also use another data source, the Labour Forceeguto evaluate the credibility of
the multiply imputed data. | have access to dateeseof 1993-2009. This survey
focuses on households and provides a sufficierttgel sample to study unmarried
motherhood. | identified households which includaa infant (a member with O
completed years of age). There were 8316 such holdse Each household was coded
as including both married parents of the infanthbanmarried parents of the infant, or
a mother of the infant but no father. Householdtheut the infant’'s mother were
excluded. Details of the procedures are describe@hiapter 7.1. The identification of
infant’s parents was difficult before 2002, whenlyorelationship of each person to
household heads were recorded. If the infant's srottr father were not listed as
household heads in the roaster, it was not alwdgar,cwhat are the relationships
between the infant and other household member.dBleesion whether there are both

parents was impossible in 17% of cases in 1993-2@Mich were deleted from the
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analysis. The newer data series since 2002 incligiestification of parental and
partner relationships between all household memisershere are no missing data on
mother’'s family arrangement in this period. The afindataset includes 7624

observationg?

Figure 7.2 plots the proportion of unmarried moshidentified in the LFS. It also splits
unmarried mothers into cohabiting and sirfdl&he grey lines depict the respective
proportions from the birth register. The comparisath birth register shows that the
share of unmarried mothers is somewhat underegidnatmost of the time points. The
underestimation ranges up to 5 percentage poirtepeXor three more pronounced
deviations in 2000, 2006, and 2008. The oscillatiamound the linear trend probably
result from a random noise in the data. Howeverrethis still a systematic
underestimation of the general trend. While théhbiegister proportion of unmarried
mothers rose from 13% to 39% between 1993 and 20@9,.FS proportion increased
from around 10% to below 35% in the same periogblaAisible explanation is the lag
between birth of the child and data collection vwhioay have taken up to one year.
Some originally cohabiting couples probably got mear since childbirth. They are
probably couples who postponed wedding becauséhefbtide’s pregnanc¥. The
shape of the general trend of unmarried motherhealdiven mainly by the size of the
groups of cohabiting mothers. This supports the itteat the underestimation results
from cohabiting mothers who marry within one ye#terachildbirth. The share of

cohabiting mothers grew remarkably from 3-4% tauamh20%.

The proportion of mothers who did not have a caolessi partner increased, as well, but
on a slower pace. It rose from between 5 and 8¥®80s to around 15% in late 2010s.
Most of the increase occurred after 2000. When @e® to the birth register

proportions of unmarried mothers it implies thabuard 60% of unmarried mothers

22 Chapter 7.1 provides a sensitivity analysis whihbws that the deletion of households which did not
allow to decide whether both child’'s parents arespnt is not likely to bias the proportions of each
family arrangements.

% The data were weighted according to the birthstegicomposition of mothers by ecuation, age and
parity. The exact proportions with their 95% coefide intervals can be found in Table 11 in Chapter
7.1.

24 Chaloupkova [2007] showed that some unmarried emstadmitted that unwillingness to marry when
pregnant was a reason to postpone wedding.
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lived without partners in mid-1990s, while singl®timers made up only less than 40%

two decades later.

Figure 7.2. Proportion of unmarried mothers (irat@nd by cohabitation status) compared to
birth register proportion of unmarried mothers, 3:2909. Households with mothers and
infants from the LFS, N=7624; Mothers from the Ibirégister (1992-2009), N= 1,130,156.
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Source: CSO (Birth register) and LFS, author’s cotapons.

The trend in single motherhood depicted in Figu2 does not seem to reflect the
oscillations present in the trend of cohabiting meohood, which are likely to be caused
by post-partum marriages. When compared to thedtresulting from the multiple

imputation of missing data from birth register ($e@gure 7.1), the pace of the increase
is similar. The proportion of single mothers sudgé<y the birth register (i.e. mothers
who did not report fathers) is lower, because samte mothers who live without

partners still acknowledge child’s father. But stimportant that the gap tends to be

stable at 5 percentage points.
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While most of unmarried mothers were unpartnered980, unmarried motherhood
twenty years later is predominantly a two-paremila arrangement. According to the
LFS the proportion of cohabiting mothers among umi@d mothers increased from
about 40% to more than 60%. The imputed proporbbrunmarried mothers who
provide information about child’s father increadenin 68% to 78%. Not all of them
live with the child’s father, but acknowledgemeinttioe father indicates that the he at

least takes part of the parental responsibilities.

The next two sections focus on the educational igradn unpartnered motherhood
using the two sources of data. First, the LFS @daanalyzed. The purpose of the
analysis is to inspect time trend in the educatignadient in single motherhood and to
assess if the measurement of family arrangemerathyer acknowledgement in birth

register gives similar results as the measuremgnhdusehold composition. The

character of the data does not allow to use theilewél approach. Simple logistic

regression is used instead. Second, the shortcdpwiithh observed data on partnership
situation from the birth register allows analysisiopartnered motherhood analogical to
that of the previous chapter. | do not use the iegulata for multivariate analysis. The
multiple imputation a very powerful tool of handiiimissing data, but analysing the
same relationships which were used for imputatibthe values could be misleading.
Therefore | use them only for the description ehtt presented above.

7.2 Trend in the educational gradient in unpartnered maherhood
(analysis of LFS 1993-2009)

The labour force survey allows analysing the edanat gradient in single motherhood.
Although the number of observations in LFS is rathgge, the number of mothers with
elementary or university education is only arouridi2 some years. As unpartnered
motherhood is a rather rare phenomenon, this nunsbaot sufficient. Therefore |

simplified education to only two categories: lowetementary and lower secondary)
and higher (complete secondary and tertiary). Eigoi3 plots the share of single
mothers among those with lower and higher educalios supplemented with the total
proportion of unmarried mothers from birth regisierput the trends in the context of
spreading non-marital childbearing. The figure sh@m increasing trend among both

educational groups. The share of mothers withou¢sident partners approximately
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doubled among mothers with lower education (fron%1t 20%). The proportion
among mothers with higher education rose from aelowalue, but at the same pace
(from about 5% in mid-1990s to almost 10%). Theodlds difference increased by 5
percentage points. There are some oscillationsentitne series. It is hard to decide
whether they are random variations in the data eammgful deviations from the main
trend. | am inclined to the formed interpretatidhere are no clear breaks at the points
of changes in policy (1996, 2009).

Figure 7.3. Proportion of single mothers (LFS) canegl to birth register proportions of
unmarried mothers, 1993-2009. Households with miethed infants from the LFS, N=7624;
Mothers from the birth register, N= 1,130,156

o
o _|
o
<
o
s O
o
o
o
o |
o —
I [ [ [ I
1993 1997 2001 2005 2009
Yeal

— Unmarried - Lower ed. (BR)—— Unmarried - Higher ed. (BR)
- —- Single - Lower ed. (LFS) - -- Single - Higher ed. (LFS)

Source: CSO (Birth register) and LFS, author’s cotations.

Figure 7.4 describes the trend in the share of emstivho cohabit with their partners
without marriage by education. The proportion ofi@ioiting mothers was computed as
a difference between the proportion of single mghglotted in Figure 7.3) and the
birth register proportion to avoid using the biasstimates of cohabiting mothers

directly from the LFS data. The proportion of matheho cohabit rose from 3% to
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20% among mothers with higher education and fromt®@%0% among mothers with
lower education. The educational gap in cohabitregherhood has widened in absolute
terms (the difference increased from 6 to 20 peeggn points), especially in the first

part of the time series.

Figure 7.4. Proportion of cohabiting mothers (LF&yBompared to birth register proportions
of unmarried mothers, 1993-2009. Households witkthers and infants from the LFS, N=7624;
Mothers from the birth register, N=1,130,156.
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Source: CSO (Birth register) and LFS, author’s cotations.

| estimated a series of logistic regression modeth single status as dependent
variable. They are listed in Table 7.1. Model Mtludes only the effect of maternal
education. Model M2 adds age and parity, which iBcantly improves the model fit.

(likelihood-ratio test criterion is 179 with 4 d.dives almost zero p-value, AIC declines
by 160). The educational gradient in unmarried radtbod is differs by age and parity
(see previous chapter). Models M3 and M4 test wdretiese interactions apply also to
single motherhood. Model M3 allows the effect ofueation to vary by parity.

Likelihood-ratio test indicates the interactionsagnificant at the common 0.05 level (p-
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value 0.004). Model M4 adds interaction betweencatian and higher age, which also
leads to a better fit. Models 5 and 6 investigatettrend in single motherhood. Model
5 includes a variable with six periods (1993-199896-1998, 1999-2001, 2002-2004,
2005-2007, 2008-2009) to avoid oscillation of trent in single years. The trend shows
to be highly significant by both likelihood-ratiedt and comparison of AIC. Model M6
allows the educational gap in single motherhoocthiange in time. This does not
improve the model. The likelihood-ratio test ististacally highly insignificant (test
statistics 5.51 with 5 degrees of freedom leagstalue 0.368) and AIC increases by 5.
Also the values of the interaction coefficients t(sthown) are unstable and do not
indicate any consistent trend. The educational adigp in the odds of single
motherhood thus seems to be relatively stablemie thoth as a crude effect (see Figure

7.3) and net of age and parity composition of mgthe

Table 7.1. Goodness of fit statistics of logistignession models of unpartnered motherhood.
Households with a mother and infant 1993-2009, N47@/others, 2007-2010, N=337207.

Chi2 DF p-value AIC

Models on the LFS data (hon-resident father)

M1: Education 128 1 <0.00001 4749
M2: M1 + Age + Parity 291 5 <0.00001 4589
M3: M2+ Education x Parity 302 7 <0.00001 4583
M4: M3+ Education x High age 316 8 <0.00001 4570
M5: M4 + Period 352 13 <0.00001 4544
M6: M5 + Period x Education 357 18 <0.00001 4549

Models on the LFS data (non-registered father)

M2_br: Education + Age + Parity 16142 5 <0.00001 83321
M4 _brd: M2_br + Education x Parity +
Education x High age 16876 8 <0.00001 182793
Likelihood ratio test Difference
Chi2 DF p-value in AIC
M2 vs. M1 179.09 4 <0.00001 -160
M3 vs. M2 8.36 2 0.004 -7
M4 vs. M3 12.2 2 0.002 -12
M5 vs. M4 36.49 5 <0.00001 -26
M6 vs. M5 5.41 5 0.368 5

Source: CSO (Birth register) and LFS, author’s cotapons.

Coefficients of selected models are presented bieTd 2. Higher education decreases
the logit of single motherhood by 0.87 (i.e. thel®df being single are more than two
times lower for mothers with higher education; €xp{)=2.39). The size of the
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coefficient does not change when maternal parity age are held constant in Model
M2. Model M5 indicates that the educational gays ggtonger with progressing parity.
First parity reduces the effect of education by2Qi7e. it approximately halves the gap
that is 1.49 among mothers of second children)thind parity increases it by 0.30. The

effect of maternal education is much stronger chagje (interaction coefficient 0.76).

Table 7.2. Coefficients estimated in lofgistic rggion models of unpartnered motherhood.
Households with a mother and infant, 1993-2009, 247 Mothers, 2007-2010, N=337207.

M1 M2 M5 S2 S4

Maternal education

(Lower=ref.)

Higher -0.873*** -0.822*%** -1.4Q92%* .1, 123** .]1.385%*
Maternal parity

(Second child=ref.)

First child 0.650***  0.416*** 0.543***  (0.454***
Third+ order child 0.243* 0.293** 0.580***  0.681***
Maternal age

(Middle= ref.)

Low 0.861**  0.846*** 0.805***  1.065***
High 0.347*** 0.079 0.101***  -0.100***
Higher education x Parity

Higher education x First 0.715*** 0.438***
Higher education x Third+

child -0.295 -0.525%**
Higher education x High

age 0.763*** 0.594***

Period (1993-1995=ref.)

1996-1998 0.215
1999-2001 0.291**
2002-2004 0.577***
2005-2007 0.630***
2008-2009 0.642***
Period x Maternal

education

1996-1998 x Higher
1999-2001 x Higher
2002-2004 x Higher
2005-2007 x Higher
2008-2009 x Higher

Intercept -1.826*** -2, 511%* 2 716%* -2 422%* .2 398***
Note: *** p<0.01, ** p<0.05, * p<0.1; Lower educati means elementary or lower
secondary; higher education means complete segoadégrtiary.

Source: CSO (Birth register) and LFS, author’s cotapons.
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Model M2 also showed that maternal parity and ameelstrong independent effect on
the absence of a coresident partner. Single matbdriis more typical for first-time
mothers or mothers with more than two childreneathan for those who give birth to
their second children. First parity increases thggtlof single motherhood by 0.65 and
third or higher parity by 0.24. Even stronger is #ifect of age. Young age more than
doubles the odds of being a single mother (theficteit 0.86 corresponds with odds
ratio 2.36). The effect of older age is 0.3.

The trend in single motherhood captured by Model iMbBpward. The odds of single
motherhood are by 90% higher in the period 20082B@n in the period 1993-1995
(coefficient 0.64 gives odds ratio 1.90).

One of the purposes of this analysis is to comphee results to the analysis of
unpartnered motherhood on register data for perkaD7-2010, which only
approximates the absence of mother’s partner bywliéngness to provide paternal
information. The two sources of data are approacw#tl different method and
categorize maternal education differently. To allowect comparison, | estimated
models analogical to M2 and M4 with the birth régislata on period 2007-2010. They
are added in Table 7.2 as columns M2_br and M4T he.size of the coefficients differ

somewhat, but the interpretation does not.

The main effects (without interactions — see MolME&_br) are rather similar. The
educational gap in single motherhood seems to rfomgstr in the birth register. The
coefficient for higher education is -0.82 in M2 arid12 in M2_br. This is can be
related to the different measurement. More educatethers might be more likely to
report father even though they do not live with himecause they are probably more
aware of the legal consequences. The effect df gasty is similar in models M2 and
M2_br (0.65 and 0.54) but the effect of third ogtrer parity differs more (0.24 vs.
0.58), although it remains in the same directioaviHg more than two children thus
seems to be more strongly associated with providmgaternal information rather than
to living in a household with absent father. Thigynpoint to the abuse of social
security system. Families with more children haigihér minimum living wage which a
single (real or misreported) mother cannot reacth Wwer maternity allowance and so

she can easily ask for additional allowances. Loatemmal age is associated with much
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higher risk of single/unmarried motherhood in botbdels (coefficients 0.86 and 0.81).
Unusually high maternal age has low but still pesieffect in both models (0.35 in M2
and 0.10 in M2_br).

The interaction terms added in models M4 and Md4cdmfirm consistency of the

pattern of rising educational disparities with pesging parity and show that the
association of high age with single status applly tm mothers with higher education.
Older and educated mothers have a much higher eh@ngeing single than their less
educated counterparts. This holds for both measofesingle status. For lower

educational group, being an older mother does fetate the likelihood of single

motherhood at all (the coefficient in M4 is closezero and statistically insignificant) or
even slightly decreases it (the coefficient in Mdi$-0.10), compared to mothers in
typical childbearing age. The coefficient for oldaothers with higher education rises
to 0.86 in M4 and to 0.59 in M4_br.

In sum, although the size of the coefficients dgfacross the two measurements of
unpartnered status, their interpretation does fmbe approximation of the family
arrangement by declarations of child’s father damstbe questioned in terms of the

precise size of the effects but the meaning okffexts can be considered trustworthy.

The analysis of the trend in the LFS data showetl ¢ducational disparity in single
motherhood is remarkably stable. There will alwhgssome women who, intentionally
or perhaps rather not, get pregnant with a casalpartner, a married lover, or in a
relationship which shortly shows to be not viabMthough there is an educational
disparity in this experience, it does not seemawehbeen influenced by the rapid and
profound changes of family behaviour of the lastadkes. The absence of trend in the
educational gap in single motherhood suggeststhigathanges in the association of
unmarried motherhood and educational attainmeng wWaven by changing relationship

between these variables and childbearing in unethoohabitations.
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7.3 Partnership situation of unmarried mothers (analyss of birth register
2007-2010)

This chapter provides an analysis of partnershipasons of unmarried mothers in
2007-2010, i.e. all married mothers are excludethfthe analysis. The models describe
the odds of being single (or, more precisely, td report child’s father) among

unmarried mothers.

7.3.1 Descriptive analysis

Figure 7.5 presents the proportion of single matiigrose who did not provide paternal
information) in 2007-2010 by education. The two glanshow the shares of single
mothers in total population (the left panel) andoam unmarried mothers (the right
panel). There are more single mothers in the l@deicational groups. The gap between
mothers with elementary and any higher level ofcation is large. About one third of
all mothers with lowest educational attainment wampartnered (did not acknowledge
child’s father) in late 2000s. In contrast, thershs 10% among mothers with lower
secondary education and only 2-3% among univergigduates. The educational
gradient is clear also when we focus only on unmdmothers (see the right panel of
Figure 7.5). Once unmarried, almost half of motheith elementary education is not
able or willing to report who is the child’s fathevhile the same figure is between 10%
and 20% in the highest educational group. Thera mmarked drop of the share of
unpartnered mothers between 2008 and 2009 in aitatdnal groups, except the
lowest. This revives the policy adjustment hypoihieshich was not supported by the
analysis of unmarried motherhood in general. Tleakiof the trend corresponds to the
change of maternity allowance which stopped beimgvided for a longer time to
unpartnered mothers. The financial profit of preiag single status was the highest
among mothers with highest incomes. The strong oresg among the higher
educational groups is in line with the policy adient hypothesis. Models in the
subsequent section will test this result formally.
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Figure 7.5. Proportion of unpartnered mothers bycation, 2007-2010. Unmarried mothers,

N=461,272.
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7.3.2 Model building

| estimated models which correspond to those frdra &nalysis of unmarried

motherhood in general to allow direct comparisortha strength of the effects. The

contexts are now only 56 (4 years*14 regions). éstemated models are listed in Table

7.4. Two sets of models are presented in the mexsections. First the individual-level

influences and their interactions are inspecteddd&lid/11 contains maternal education

as the only predictor. Model M2 adds maternal age parity. Both of these steps

improve the model fit (likelihood-ratio tests yielth almost zero p-value and AIC

decreases significantly). Model M3 interacts maaeaducation with parity. Difference

between M2 and M3 is statistically significant la¢ tommon 0.05 level (the p-value is

0.004) and also by AIC. The interaction betweencatan and higher age, added in

model M4 improves the model, as well.
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Table 7.4. Goodness of fit statistics of the randetarcept models of unmarried motherhc
Unmarried mothers, 2007-2010, N(individuals)=1638%&ontexts)=56.

Chi2 DF p-value AIC
Models with individual-level variables only
MO: Variance components model - 162113
M1: Education 9035 3 <0.00001 153078
M2: M1 + Age + Parity 9692 7 <0.00001 152286
M3: M2+ Education x Parity 9718 13 <0.00001 152279
M4: M3+ Education x High age 9798 16 <0.00001 15216
Models with context-level variables
M5: M2 + Year + Unemployment
rate + Policy 9694 10 <0.00001 152289
M6: M5 + Unemployment rate x
Policy 1 <0.00001 152290
Models with cross-level interactions
M7: M5 + Year x Education 9776 13 <0.00001 152207
M8: M5 + Unemployment rate x
Education 9910 13 <0.00001 152095
M9: M5 + Policy x Education 9794 13 <0.00001 152185
Likelihood ratio test Difference
Chi2 DF p-value in AIC
M1 vs. MO 9041 3 <0.00001 -9035
M2 vs. M1 799 4 <0.00001 -791
M3 vs. M2 19 6 0.004 -7
M4 vs. M3 120 3 <0.00001 -114
M5 vs. M2 3 3 0.352 3
M6 vs. M5 0.4 1 0.540 2
M7 vs. M5 87 3 <0.00001 -81
M8 vs. M5 200 3 <0.00001 -194
M9 vs. M5 110 3 <0.00001 -104

Source: CSO (Birth register) and LFS, author’s cotations.

Second, the influence of the contextual factoranalysed. As in the previous analysis
of unmarried motherhood, there are three contextadhbles: continuous time as a

measure of gradual spread of liberal values, uneynpént rate as a measure of

economic uncertainty and a dummy variable for poliodicating the change in

maternity allowance in 2009. Model M5 stems from B extends it with the three

92



macro-variables. The likelihood-ratio test does fatour M5 over M2. The test-
criterion is 3 with 3 degrees of freedom is highigignificant (p-value 0.35). AIC is 3
points higher in M5 than M2. The effect of poliaydayear in fact duplicate each other,
so the model is not parsimonious. However, it eotietically important to separate the
effects and inspect whether they apply to all etiasal groups equally. So | keep and
develop M5 further. The analysis of unmarried mdibed from Chapter 6 found that
the effect of unemployment depends on the poligyme. Although the effect did not
change significantly at the policy change in 200@, decisions about reporting father in
the birth certificate might be more sensitive thammarried motherhood as such.
Therefore Model M6 includes interaction betweenmpl®yment rate and policy. This
does not help to improve model fit, compared to Mkelihood-ratio tests yields p-
value 0.54, AIC increases by 2). The subsequeneiadtus extend Model M5. Models
M7 to M9 allow include interactions between edumatiand the three contextual

variables. All of these interactions are statistycsignificant.

7.3.3 General pattern

Models M1 to M4 focus on the individual effects.elihcoefficients are shown in Table
7.5. Unlike the previous section, the educatiottaimment is categorized in the original
four categories to allow comparison with the analysf unmarried motherhood in
general. Model M1 includes education as the onddator. Single motherhood among
unmarried mothers is stratified more weakly thamarried motherhood as such, but
the effect is still very strong. The gap in theilagf single motherhood between the
highest and the lowest educational category is.IT6& odds of having no partner are
five times (exp(1.61)=5.00) higher for mothers wallementary education, compared to
university graduates. Maternal age and parity exmaly a small part of the effect (the
gap between the lowest and the highest educatioreages to 1.38 - see model M2).
Model M2 also shows that single motherhood is ncommon for mothers who already
have more than two children (beta coefficient 0.44jst and second parity are not
substantially different (the effect of first paridgntrasted to second parity is lower than
0.1). Maternal low age elevates her risk of beimgls (beta coefficient 0.32). Higher

maternal age does not make a big difference (tb#icient is lower than 0.1).

93



Table 7.5. Coefficients estimated in models of ummmaed motherhood among unmarried
mothers. Unmarried mothers, 2007-2010, N(individ)=l 63655, N(contexts)=56.

M1 M2 M3 M4
Fixed effects
Maternal education (Elementary=ref.)
Lower secondary -1.093**  -0.984***  -0.928***  -0.8B**
Complete secondary -1.551%*  -1.379**  -1.329%*  363***
Tertiary -1.610***  -1.380***  -1.390***  -1.623***
Maternal parity (Second child=ref.)
First child 0.0595***  0.118***  0.121***
Third+ child 0.437**  0.465***  0.460***
Maternal age (Middle= ref.)
Low 0.322***  (0.328***  (0.315***
High 0.0967***  0.0972***  (0.103**
Maternal education x parity
Lower secondary x First -0.108***  -0.140***
Complete secondary x First -0.0750* -0.0555
Tertiary x First child 0.0116 0.135**
Lower secondary x Third+ -0.00822 0.0643
Complete secondary x third+ -0.0934 -0.116*
Tertiary x third+ -0.227* -0.326**
Maternal education x High age
Lower secondary x High age -0.226%***
Complete secondary x High age 0.071
Tertiary x High age 0.380***
Intercept -0.214* -0.568***  -0.603***  -0.595***
Random effect
SD(Intercept) 0.925**  0.931**  0.931***  (0.932***
Rho 0.207**  0.209***  0.209***  0.209***

Note: *** p<0.01, ** p<0.05, * p<0.1.
Source: CSO (Birth register) and LFS, author’s cotations.

Models M3 and M4 allow the effect of education taryw by parity and age,

respectively. According to model M3, the educatlograadient in single motherhood
strengthens with progressing parity. The differesnaee rather small between first-time
and second-time mothers. But the gap between thesloand the highest educational
category rises from 1.39 at second parity to 1#62.89-0.23) at third or higher parity.
Model M4 shows that at the same time, the educaltigmadient attenuates with
advancing maternal age. The odds of single statumathers who are older than is
usual do not differ by education as much as amoathens at typical childbearing age.
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Higher age even turns to be slightly protective irgiasingle motherhood among
women with lower secondary education. For instartbe, coefficient for tertiary
education is reduced from 1.62 to 1.24 at high &tgvever, these interaction effects

are rather small, considering the large size ohtle effects of education.

7.3.4 Context-level effects

Model M5 turns back to the main effects (see madd@) and adds macro-level
variables. The coefficients are shown in Table hegeneral, the macro-level effects
are rather small and do not help to explain thdabdity between contexts. The
standard deviation of the random intercepts dedlioily slightly (from 0.93 to 0.90)
and the residual intra-class correlation did nange neither between models M2 and
M5. The coefficients of continuous effect of yearnegative (-0.09) indicating that
unmarried mothers decreasingly tend to be singleerdahan partnered, net of the effect
of policy change which made single motherhood ladsantageous in terms of
eligibility for benefits. Unemployment rate hastually no effect (the value of the
coefficient is only 0.007). The policy change imfhced the logit of single motherhood
moderately. Equalization of the conditions of maitgrallowance reduced the odds of
not reporting child’s father by 27% (exp(0.24)=1).ZFFhe economic uncertainty (which
has a large variability across contexts) does aetnsto influence whether unmarried

mothers have partners worth being acknowledgedthsrs.

The context-level covariates do not explain singietherhood among unmarried
mothers in general, but they might be importantydok some groups of unmarried
mothers. Models M7 to M9 (see Table 7.6) interdwt macro-level effects with
educational attainment. The negative effect of timstronger for mothers with higher
than elementary education. The logit of single radibod declines by only -0.01 per
year in the lowest educational category and by6-Qpogr year among university
graduates (see model M7). Interaction between mateducation and unemployment
rate (see model M8) shows an educational grademtwell. Economic uncertainty
promotes partnered status among unmarried moth#drselgmentary education (a 10%
rise of unemployment would decrease the logit nfjle status by 0.51), has very small
effect on partnership situation of mothers withosetary education and lowers the odds

of single status among university graduates. Femtha 10% rise of unemployment
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would increase the logit of single status by 0.39-Q.05+0.09)*10). Model M9
confirms the interpretation of the maternity allowa effect suggested by Figure 7.5.
The cancellation of the prolonged payments for Isingnothers motivated highly
educated unmarried mothers to report fathers (tieeteon the logit of single status is -

0.03-0.39=-0.42), but there is no effect on mothétk elementary education.

Table 7.6. Coefficients estimated in models of wimgaed motherhood among unmarried

mothers. Unmarried mothers, 2007-2010, N(individ)=l 63655, N(contexts)=56.

M5 M7 M8 M9
Fixed effects
Maternal education
(elementary=ref.)
Lower secondary -0.984*** 0.776*** -1.088***  -0.862*
Complete secondary -1.379*** 1.277%** -1.546%*  -196***
Teriary -1.380*** 1.388*** -1.554%%*  _1.164***
Maternal parity (Second child=ref.)
First child 0.060*** 0.058*** 0.054*** 0.059***
Third+ child 0.437*** 0.435*** 0.446*** 0.436***
Maternal age (Middle= ref.)
Low 0.322%** 0.322%** 0.325*** 0.322%**
High 0.097*** 0.096*** 0.097*** 0.097***
Year (2007=ref.) -0.094 -0.011 -0.094 -0.097
Unemployment rate
(Mean=8.4=ref.) -0.007 -0.007 -0.051 -0.006
Policy - equal length of allowance -0.236 -0.234 -0.24 .026
Year x Maternal education
Year x Lower secondary -0.095***
Year x Complete secondary -0.137***
Year x Tertiary -0.148***
Unemp. rate x Maternal education
Unemp. rate x Lower secondary 0.038***
Unemp. rate x Complete secondary 0.072%**
Unemp. rate x Tertiary 0.090***
Policy x Maternal education
Lower secondary x Equal allowance -0.221 %**
Complete sec. x Equal allowance -0.340%***
Tertiary x Equal allowance -0.386***
Intercept 1.296 -0.261 1.339 1.219
Random effect
SD(Intercept) 0.904*** 0.894*** 0.910%*** 0.893***
Rho 0.199%*** 0.195*** 0.201*** 0.195***

Note: *** p<0.01, ** p<0.05, * p<0.1.

Source: CSO (Birth register) and LFS, author’s cotations.
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The analyses of this chapter showed that the getrerads in unmarried motherhood
(which were analysed in Chapter 6) do not applyadguto both unpartnered and
partnered motherhood outside marriage. Both grafpanmarried mothers became
more prevalent but the arrangement with a coresigeEmtner has spread more
intensively. Unpartnered motherhood is also moablstin terms of its educational
stratification. So the widening educational grati@nunmarried motherhood is mainly
caused by a more intensive shift from marriage dbabitation among mother with

lower levels of education.

Family arrangement of unmarried mothers can be egipely but reasonably well

approximated by their willingness to declare cluldather. Unmarried mothers with

lower level of education are much less likely to sto than more educated mothers.
Contextual factors (spread of liberal values, eoticouncertainty and social policy

changes) did not universally influence the repgrtabout fathers. Their effects are
education-specific. When the economic pressuragase, unmarried mothers with low
education avoid marriage (see Chapter 6) and giatnered motherhood outside
marriage. This supports the economic uncertaingothesis. On the other hand, they
do not respond to the policy change that cancgiletbnged maternity allowance for

unpartnered mothers. Their likelihood to estabpslernity rises at the lowest pace of
all educational groups (net of the effect of ecoimommcertainty and policy).

The importance of the macro-level factors risehwitaternal education. More educated
unmarried mothers are increasingly more likely t@vér a child with established
paternity. The effect of labour market uncertaitiggs a positive effect on single
motherhood (higher uncertainty promotes unpartnstatls). This is consistent with
the economic uncertainty hypothesis, but the edwalt pattern is surprising. The
effect of policy change is significant among thesteducated for whom the financial
lost brought by the new policy is the largest. Tikig1 line with the hypothesis of policy

adjustment.
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8 CONCLUSION OF EMPIRICAL PART |

Having children without being married has becomenmwnplace during the two
decades after the collapse of state socialism.pfégent analysis showed that the more
than four-fold increase in non-marital childbearnage was driven predominantly by a
rising share of mothers who bear children in cotaioin. The incidence of unpartnered
motherhood increased, as well, but at a slower.pébhe spread of childbearing in
cohabitation transformed the meaning of unmarriestherhood. Most of unmarried
mothers lived without a partner in 1990. Unmarrietbtherhood then gradually
transformed into a two-parent arrangement. More 8@% of unmarried mothers were
cohabiting in the late 2000s and more than threetgrs of them established paternity
which suggests that they maintained a kind of ieghip to him (or were at least

willing to support some relationship between thadéaand his child).

The rise of unmarried motherhood was fuelled bytlalée hypothesised factors (the
gradual value shift, the rising economic uncertgiand the social policy reforms) but
the gradual value shift was the most influentidie lSpread was onset by the new life
orientations and preferences rather than econoragspres. This is in line also with the
fact that the nonmarital childbearing rate stattedlightly rise already in the 1980s (see
Figure 4.1). This is in line with arguments of Ra&isuand Mozny [1992]. They
observed that 31% of couples who were about tor ding¢ marriage in Brno 1985 had
spent a period in cohabitation and that the fidwae risen to 37% by 1990. The authors
attribute the trend to widening opportunities fordividualised lifestyles ipid.].
Similarly, Gerber, and Berman [2010] relate theeat from marriage in post-Soviet
Russia to changing attitudes to family formatiothea than to economic hardship. The
ideational change as the main source of family ghar{decrease in marriage, spread of
cohabitation and nonmarital childbearing) in Cenénad Eastern Europe is preferred
also by Thornton and Philipov [2009]. They arguattpeople started to look up to
Western Europe (instead of the East that was adnbefore) as to a model to be
followed, including the family behaviour.

According to Giddens [1992], the individualisatiohfamily life is based on ‘everyday
social experiments’ with love, sex, and intimacyheTsocial climate of re-gained

freedom opened way to such experiments with faffgyafter 1989, be they inspired

98



by admiration of the West or widening lifestyle opjunities. These influences
prevailed even though structural pressures promotadiage in the early 1990s (see
below).

The effect of the spread of individualist valuesswihe most pronounced during the
whole period. Mothers increasingly tended to beaildoen outside marriage,

irrespective to economic conditions and policy meas. The recent data with a
detailed measurement of family arrangements sudigasthe tendency was stronger for
two-parent than for single-mother non-marital fagmédrrangement. These findings
support the individualization as an important seur€ the shits in marital behaviour of
mothers. The effects of continuous time are strorejaong mothers with higher

education (although the most educated deviatetla lt see below) which is also

predicted by the individualization hypothesis.

Rising economic uncertainty and social policy referalso contributed to the spread of
non-marital childbearing later during the studyipér Their effects are closely related
to each other. Cancellation of the support for yexglds and universal benefits for
families in the early 1990s strongly motivated nesthto remain unmarried. This result
confirms the arguments of some authors [Kaitr 2006; Soukupova 2007, 2008] that
the rise of unmarried motherhood was supportedhtsgduction of family policy which
was generous to single mothers but did not suppartied parents. They based these
claims mainly (but not only) on evaluation of firtgad benefits available to unmarried
mothers. My analysis shows that this can be supgatso by behavioural outcomes.
The cancellation of the prolonged payment of matyailowance for single mothers in
2009 did not promote marriage (except for a wedceamong mothers with the lowest
level of education) but made more mothers estalgatlernity of their children. This
refers to mothers with secondary and especiallyarsity education, who usually have
larger salaries and thus had the largest finamaakfit of being treated as unpartnered
by the authorities. The results thus suggest thatpolicy change prevented unmarried

couples from misusing social benefits by pretendingle motherhood.

The policy reforms also modified the relationshgiviieen non-marital childbearing and
economic uncertainty. Higher labour market insg¢gusias associated with lower odds

of non-marital childbearing until the social andhily policy reforms were completed in
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1996. This relationship reversed afterwards. Thenemic uncertainty thus contributes
to explaining the spread of non-marital childbegronly since the second half of the
1990s. The first half of the 1990s can be thusidensd a transitory period with many
inertial traits in both marital behaviour of parerind family and social policy. Then a
new regime of economic vulnerability of familiesusad many mothers (or their
partners) to be hesitant about marriage. The ur@mpEnt rate reached higher values
and the transformation of the job market (includmgssive releases of employees and
rising income inequality) took place in the lat9@8 (cf. [V&ernik 2001]). This raised

the bar of economic security perceived as nece$sagntering marriage.

The positive association between unemployment amchamried motherhood even
strengthened recently (after 2009). This could loerssequence of economic crisis or a
feedback effect of the elevated marriage bar. Meban and Percheski [2008] explain
that when couples postpone marriage for econonaisore (as Czech parents did since
the mid-1990s), it raises the economic standardhafried couples even higher and
promotes further postponement of marriage.

Although unmarried motherhood has spread in allcational groups, there is a
persistent educational gradient in unmarried moékbed in general and in unpartnered
motherhood in particular. Women with lower socicemmic status (approximated by
educational attainment) are more likely to bear laldcas unmarried or even
unpartnered. The effect of education is not theesatrall stages of life course, but the
educational gradient is ubiquitous. The educatiogeddient in unmarried and
unpartnered motherhood becomes stronger with pssigrg parity. Unmarried status is
common for first-time mothers of all educationabgps, but only less educated women
tend to have more children outside marriage. Thjgies to unpartnered motherhood,
as well. The narrower educational gap among fisetmothers conforms the findings
that unmarried mothers with higher educationaliratt@nt are more likely to enter
marriage after their first child was born [Chaloop& 2011]. On the other hand
maternal age attenuates the educational differe@dsr mothers with different levels
of education are more similar to each other in geohmarital status, because highly
educated mothers increasingly adhere to unmarriedpegially unpartnered)
motherhood as they get older. This is probably edusy age limits of childbearing.
BartoSova [2009] conducted qualitative interviewthwomen who remained childless
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until thirty (only some of them had children evealty). Her childless interviewees who
wanted to have children but waited for the righttiper realised that they are lowering
their originally high expectations about the poi@nfather as they approach the limits
of their reproductive age. Some of them even clthat they are ready to become
unpartnered mothers rather than remain childldssl.]. Although the influence of
education on unmarried motherhood varies by matagmand parity, lower education
is associated with higher likelihood of unmarri¢atss at every stage of life-course.

The socioeconomic gradient in unmarried motherha@d not stable over the study
period. The educational disparities were growindl@®0s. The disparity between the
lowest and the highest educational category sedme &ven narrowing at the end of the
study period (this hold when expressed in relatetens, but the absolute disparity
persists). The educational gap in motherhood witteopartner showed to be rather
stable, so the rising disparity in unmarried mdtloed is driven by a faster spread of
childbearing in cohabitation among mothers with doveducation. Highly educated
mothers started to catch up later.

The meaning of unmarried motherhood and the sowtéds rise differ by maternal
socioeconomic status. Previous research showsvitraen with low education tend to
appreciate marriage as the best arrangement flotbelairing [Chaloupkovéa, Soukupova
2007]. But they have the highest chance to be umedamhen giving birth. Once
unmarried, they are also most likely to have notrgar The rise of unmarried
motherhood among unqualified women followed a gahdocrease in time, net of
economic situation and policy regime. Although #féect is the weakest among the
educational groups, it is strong and suggest tiegt &re not unaffected by the spread of
individualist values. It is possible that the ligzation of attitudes towards non-marital
childbearing made them do so increasingly not beedbey preferred the unmarried
family arrangements, but because the norms thatdymenalize it attenuated. Similar
interpretation of the influence of individualistivas is offered also by [MoZny 2002].
Mothers with elementary education responded radptiwwveakly to the economic
situation until recently. However, the recent dateygest that they started to prefer
unmarried partnership over marriage under precatiapour market situation. They are
also mostly insensitive to social policy (exceuaden change in marital behaviour in
the early 1990s). Unmarried motherhood of poorlycaded women may be a result of a
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realistic judgement of their marriage prospectsritdbpartners tend to come from the
same social class [Blossfeld, Bucholz 2009; Smitale 1998; for Czech data see
Katrmdk 2008]. This is supported also by my previoudyaig which showed that the
educational homogamy of Czech married parents diddecrease between 1990 and
2008 and even rose among lowest educational grStipkova 2012]. Unlike their
desires, lower-class women’s chances of meetin@réngr who would share their
reproductive intentions and would be able to seteematerial needs of the family are

limited.

Women with secondary education form the majoritymafthers. They respond to the
gradual spread of liberal values the most intemgiaed are also very sensitive to policy
changes. Their probability of being unmarried atsacts on economic uncertainty.
When the unemployment rate rises, they increasitgiyg to have children outside
marriage, probably as a temporary solution unglytfeel their life situation is stable

enough. The risk of unpartnered motherhood for ersthwith lower secondary

education drops as they get older (and rising amgs chot elevate the risk of single
motherhood substantially for mothers with elemgntand complete secondary
education). Qualitative studies show that postpgrparenthood to later age is often
perceived (at least retrospectively) as waitingheet the right partner, secure sufficient
material conditions, or feel ready and mature ehdtaskova 2009, BartoSova 2009].
This protection effect of age is, however not pnéssEmong mothers with university

education (see below).

Mothers with high education are the least likelyh&wve children outside marriage and if
they do so, they are the most likely to have angartThe onset of the rising trend of
non-marital childbearing was delayed among thentabse women who entered
adulthood in 1990s (and were thus exposed to tle individualist values) and got
university education postponed childbearing [Kamtédr 2004]. The delay of
childbearing may explain why the effect of indivadization is weaker than among
mothers with lower secondary education (but seiyvstrong). Another explanation of
the lower effect is that the most educated womemast likely to realise their lifestyle
preferences outside family life. Those of them vdezide to have children could be
more oriented towards traditional values. The og@on-marital childbearing among
mothers with tertiary education is decreasinglatet to the economic conditions and
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also relatively weakly tied to social and familylipg reforms. The only policy change
they responded to significantly is an elevatedimgiess to establish paternity when

single motherhood stopped being advantaged by high&rnity allowance.

The second empirical part of the dissertation swidhow have this extensive
transformation of family arrangements to which direh are born influenced their

health and health inequalities between childrem boithese family arrangements.
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Empirical Part Il

Birth weight and its relation to family background

Family arrangement of pregnant women influencegafodevelopment and infant
health. Parental marriage is universally found tweh a positive impact on birth
outcomes. Studies from European countries, theedntates and Canada show that
non-marital children, compared to children of medrimothers, face a higher risk of
foetal death and stillbirth [Arntzen et al. 1996al&/la 2011, Carlson et al. 1999],
preterm birth [El-Sayed 2012, Kramer et al. 1998upilova et al. 1998, Shah et al.
2011], low birth weight [Castro Martin 2010, Kiraigast et al. 2007, Koupilova et al.
1998, Shah et al. 2011, Vagero et al. 2007], antant death [Arntzen et al. 1996,
Balayla 2011, Koupil et al. 2006, Ryctitcova and Demko 2001, Salihu 2004].

As | showed in the first empirical part of the didation, the prevalence and meaning of
non-marital childbearing changed significantly eaigrihe past two decades. The second
part of the dissertation studies whether and hos hbalth advantage of marriage
changed during the period of rapid spread of nontalachildbearing. It has five
chapters.

The theoretical Chapter 9 discusses the ubiquiiodeng that maternal marriage has a
positive influence on birth outcomes. Three souroéshe marital status gap are
described, the self-selection of married mothehng, supportiveness of marriage in
comparison to other family arrangements, and th@ab@cceptance of non-marital
childbearing. | then review what is known about itiguence of social factors in birth
outcomes in the Czech Republic. Special attensqmaid to trend in the strength of the

effects. Finally, the goals hypotheses for the sgbent analysis are introduced.

Chapter 10 focuses on the general trends in butbomes. It justifies the birth weight
as health outcome of interest in the subsequenysaeaTwo measures of birth weight
are used throughout all parts of the analysis, rim@ous measure reported in grams
and a binary indicator of low birth weight. Chaptet provides descriptive and
multivariate analysis of the marital status gajinh weight. Chapter 12 then analyses
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whether the effects of unmarried status identifiedhe first part of the analysis hold

equally for children born to partnered and unpagdeinmarried mothers.
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9 FAMILY ARRANGEMENTS AND BIRTH WEIGHT —
THEORETICAL BACKGROUND

Chapter 2.3 explained that birth weight resultsrfra very complex bio-psycho-social
process. | pointed to the Spencer’s [2003] exptagdtamework that links birth weight
to multiple more or less direct causes. SpenceddpPays no special attention to the
role of partnership arrangements in his model; hlessmes this within a broader
variable of socioeconomic status. His causal fraorkws useful for understanding the
complexity of the process, but it needs to be siegl and focused on the effect of
maternal marital status for the purpose of thegeanalysis. This is done in the next
section. The subsequent section then reviews Ceesdarch on birth outcomes and
their social causes.

9.1 Explanations for the health disadvantage of non-matal children

There are three streams of explanations for thé@ahatatus disparity in birth weight or
infant health in general. They include selection nbarriage, the direct effect of

marriage, and social acceptance of non-maritatibk#ring [Shah et al. 2011].

9.1.1 Selection to marriage

The selection argument suggests that the positfeeteof marriage is due to the self-
selection of married mothers from social and dempigic groups whose children have
better health prospects. Married mothers usualipeedrom a more well off social
background, are better educated, healthier, amtidd®ealthier life style. Health-related
behaviour, especially diet and smoking during peegy, have a strong effect on the
foetal growth [Cnattingius 2004; Kramer 2000, 2008aternal working conditions are
important, as well. Birth outcomes are negativeliyjuenced by physically demanding
occupation, especially prolonged standing [Crot2807; Mozurkewich et al. 2000;
Saurel-Cubizolles 2003], shift work and night wdBodin et al. 1999; Fortier et al
1995; Mozurkewich et al. 2000] (however, [Zhu et20104] found a very limited effect
of shift work in Denmark). Exposure to continualiseoat the workplace also impairs
birth outcomes [Hartikainen et al. 1994; Hruba kt1899]. All of these factors are
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correlated with maternal education or other measufesocioeconomic status [e.g.
Kramer 2000; Villabi et al. 2007].

The selection argument claims that it is the selacdof married mothers from higher
social strata what makes them more likely to haveathy child. When the family’s
socioeconomic characteristics, that are assocwidd marital status, are taken into
account, the positive effect of marriage on varibaalth outcomes declines, but it does
not disappear in most outcomes [Balayla 2011, Gagtartin 2010, Shah et al 2011].
Socioeconomic election thus explains only partha health disadvantage of marital

children.

Beside socioeconomic status, the demographic desistecs of married and unmarried
mothers may confound the effect of marital statnsboth outcomes. These include
especially maternal age and parity. Children barmmiothers at the margins of the
reproductive ages face an elevated risk of worsdtthh@utcomes [Yang et al. 2006].
First-born children are usually smaller than seeorder children for physiological

reasons. The average birth weight then decreasersefgborns of third and higher

parities [Spencer 2003; Yang et al. 2006]. Mastatus of mothers is closely related to
the stage of their family trajectories. Unmarriedtherhood is typically associated with
wither early stages of family life or with repeatadhily formation after divorce. Higher

prevalence of very low or very high maternal agasd first or higher than second
parity, among unmarried mothers explains part & tharital status gap in birth

outcomes [El Sayed 2012; Luo et al. 2004].

9.1.2 Direct effect of marriage

If the effect of marriage cannot be fully explainky the selection, there has to be
something beneficial about this family arrangemeself. Beside marriage, a positive
effect on birth outcomes can be found also forlstabmarried relationships. Children

of unpartnered mothers fare worse than childrencatiabiting mothers, although
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cohabitation is not as protective as legal marri@lendel, Zuber 1988; Doucet et al.
1989; Luo et al. 2004; Shah et al. 2011; Young,|&eq 2010F°

Relationship characteristics seem to be responsibléhe differences between formal
marriages and informal relationships. Married peapsually report a higher level of
partnership quality than cohabiters [Brown, Boo®®8@; Skinner et al. 2002; Lee, Ono
2012] or couples living in other forms of non-maritelationships [Strohm et al. 2009].
Spouses invest more in the relationship, espedilbomparison to cohabiters without
plans to marry [Poortman, Mills 2012]. Cohabitascare also more likely to break up
than marriages [Kiernan 2006; Liefbroer, Dourle2fd06; Osborne et al. 2007]. Bird et
al. [2000] showed that the marital status dispamtylow birth weight risk can be

explained by relationship type and duratf8rSimilarly, Bloch et al. [2010] found a
positive effect of relationship quality on birth Mgkt in a study of low-income

unmarried mothers. On the other hand, having arsiabupartner influences birth

outcomes negatively. For instance, physical viaebg a partner was found to impact
on preterm labour and birth weight (as well aswdeli complication and maternal
postpartum hospitalization [Cokkinides et al. 199Bay-Zapien; Bullock 2010].

Spouses provide each other with emotional, psydialsas well as economic support
and promote healthy lifestyle [Carr, Springer 20dH@mplovéa 2012] (see also Chapter
2.2). This effect shows to be very important foegmwant women and their birth
outcomes. Kiernan and Pickett [2006] found thatelties between parents contribute
to avoiding smoking during pregnancy (and also supppositive post-partum
outcomes: breastfeeding and absence of maternakssepn). Marriage showed to be
most supportive with unmarried relationships laggimehind. The least favourable
outcomes were observed among mothers without cieneispartners or without partners
at all [ibid.].

% However, some studied (e.g. [Young, Declerq 20a8§ found no difference between marriage and
cohabitation.
% This result applies to the American non-Hispanhitev population. Different patterns were found in

other ethnic groups.
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Experiencing stress during pregnancy has a damagffagt on the foetal development
[Hoffman, Hatch 1996; Sable, Wilkinson 2060]The effect of stress in pregnancy is
direct and also indirect, because higher level sychosocial stress is positively
associated with risky health behaviour like smokargl drug or alcohol use [Sable,
Wilkinson 2000; Woods et al. 2010]. Unsatisfactophrtnership situation is among the
strongest correlates of stress in pregnancy. Traditguof parental relationship was
found to influence the level of experienced straisd smoking [Kimbro 2008]. Sable
and Wilkinson [2000] identified several life eventeat exacerbate perceived stress of
pregnant women and lead to a higher risk of lowhbweight. They included also
factors related to the partnership situation, baying got back with a partner after a
breakup or physical fight with the partnebifl.]. Violent behaviour of a partner was

found to elevate stress also by Woods et al. [2010]

In sum, supportive relationships prevent stresssaimdulate healthy behaviour during
pregnancy. Social support by a partner or otheative prevents adverse pregnancy
outcomes also among women who suffer low leveltadss [Hoffman, Hatch 1996].
This psychosocial support contributes to more faable birth outcomes of children
born to couples with satisfactory relationships. @e other hand, absence of a
supportive partner or an abusive partner makes en®thand their children
disadvantaged in terms of psychosocial stress aalthhrelated behaviour, which
impacts on the health of their children negativdlge beneficial effect of marriage on
birth outcomes stems from a higher quality and supgeness (on average) of marital

unions compared to other family arrangements.

9.1.3 Social acceptance and stigmatization of non-maritathildbearing

Unmarried motherhood is (or was) usually associatitl a more or less severe social
stigma (see e.g. [Hyde 2000]). Deviation from sloe@ms imposes psychosocial stress
to unmarried mothers and may prevent social suppant instance, a study of U.S.

pregnant teenagers found than almost 40% themsfiginatized by the pregnancy,

27 psychosocial stress in pregnancy is defined asri@mnal psychological state of an individual who
perceives threats to wellbeing” [Ruiz, Fullertor02920]. The experience of stress rises from fesliof
imbalance a pregnant woman has when she cannot withedemands of her life situatiorb{d.].
Researchers have studied the impact of specifessful events, but the perception of these events a
stressful showed to be more important than thergxpee as such [Sable, Wilkinson 2000].
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which was associated with an increased risk ofadesolation and verbal attacks from
family or peers [Wiemann et al. 2005]. Another studith a vignette design, showed
that relatives are less willing to provide supdortunmarried parents if they perceive
the extramarital birth as embarrassing [Mollbor@20 Having a non-marital birth in a
context where non-marital childbearing is not slgi@accepted and causes social stigma
has more adverse consequences than unmarriedrbitie context of highly prevalent
and approved non-marital childbearing. This is sufgal by Zeitlin et al. [2002] who
compared the effect of marital status on pretemti lasicross 16 European countries with
various prevalence of non-marital childbearing.fBohmarried cohabitation and single
status were stronger predictors of preterm birthcanntries where having children
outside marriage was less commaprid.]. Also analyses from single countries report
less diminishing effect of marital status when nanital childbearing becomes more
common. A Finnish study [Rantakallio, Oja 1990]r fostance found that the health
gap between marital and nonmarital newborns detlbetween 1966 and 1986, when
the non-marital childbearing rate rose from 4% @862

9.2 Previous research on social differences in birth dnomes in the Czech
Republic

There is a substantial body of research on soofalances on birth outcomes in the
Czech Republic. Most of them [Carlson et al. 1998drova 2001; Gerylovova, Hik
1997; Koupilova et al. 1998a, 1998b; Kreidl Hre3an®007; Rychtakova 1999,
2001; Rychtéikova, Demko 2001; Stipkovéa, Kreidl 2011] work wittata from the
population registers of abortions, births, cong#nihalformations, and infant deaths.
There are also several hospital-based studiesstfgartum women [Bobak et al. 2005;
Dejmek et al. 2002; Kralikova et al. 2005; Rambawsket al. 2009; Rossnerova 2011]
and a cohort study which recruited pregnant wontémlja et al. 1999; Kukla et al.
2002]. The latter surveys measure a wider rangeadfbles, including behavioural
characteristics that help understanding the meshanof the social disparities. Results
of these studies are consistent with the genettdpa of social disparities in the health
of infants described in above. Below | summarizeatvhas been found about these
influences and widen the discussion also to othetofs.

9.2.1 Socioeconomic status of parents
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Socioeconomic status of the family is an imporgargdictor of birth outcomes. High
maternal education positively influences birth vigKoupilovd et al. 1998a;
Rychtaikova 1999; Stipkova, Kreidl 2011] and length oégmancy [Koupilova et al.
1998a; Stipkova, Kreidl 2011]. Maternal educatitsoaeduces the risk of foetal death
[Carlson et al. 1999] and infant mortality [Koupifbet al. 1998a; Rychii&kova 1999;
Rychtdaikova, Demko 2001]. The positive effect of matermalucation on infant
survival persists even after controlling for birtleight and gestational age [Koupilova
et al. 1998a; Rychtikova, Demko 2001]. Paternal educational attainnteast been
found to positively influence birth outcomes, adiwathough it is less important than
maternal education [Kukla et al. 2002; Rydfkkava 2001].

Previous section explained that the effect matesoaloeconomic status is to a large
extent mediated through working conditions and theadlated behaviour. Shift-work
and occupational exposure to permanent noise, wdniehtypical for poorly qualified
women, impair intrauterine growth [Hrub& et al. @P9Moreover, occupational
exposure to chemicals causes a higher incidenamgenital malformationsitid.].
Smoking, a major risk factor directly influencingetal development, is also more
prevalent among women with lower levels of educafidralikova et al. 2005]. The
birth weight disparity between children born to &ews and non-smokers reaches
hundreds of grams [Dejmek et al. 2002; Kralikovale2005; Kukla et al. 2001]. For
instance, Dejmek and his colleagues [2002] founiisadvantage of 239 g for children
born to women who smoke more than 10 cigarettesyainl the third trimester of
pregnancy® Heavy exposure to tobacco smoke during pregnatstry significantly
limits intrauterine growth, although the effectweaker [Dejmek et al. 2002; Kukla et
al. 2001].

The importance of maternal education has been amgnduring the post-socialist
transformations of the Czech society. The educatigap increased during 1990s
[Koupilové et al. 1998a; Kreidl, HreSanova 2007p&ova, Kreidl 2011]. For instance,
Koupilova et al. [1998a] report that the odds obtpoeonatal death was 1.47 time
higher among children of mothers with elementarycadion relative to children of
university graduates in 1989-1991. The odds ratentincreased to 1.91 till 1994-

% This effect is controlled for a wide range of miat# characteristics. The crude effect is subsadnti
higher: 408g [Dejmek et al. 2002]
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19952 Similar trend of widening educational gradient dgril990s was observed for
several indicators of birth weight, length of pragoy and stillbirth [Stipkova, Kreidl
2011]. The disparity then stabilized or startedécline during 2000sHid.].

9.2.2 Family arrangements

The effect of family arrangement is less understddee universally found favourable
effect of parental marriage on birth outcomes isficmed also with Czech data, but the
influence of various non-marital partnership siioias is not described. Children born to
married mothers have, on average lower risk of lwth weight [Koupilova et al.
1998a; Kreidl, HreSanova 2007; Rydiikava 1999; Stipkova, Kreidl 2011], prenatal
death [Carlson et al. 1999; Stipkova, Kreidl 20Hd infant mortality [Koupilova et
al. 1998a; Rychitdkova 1999; Rychtdkovd, Demko 2001]. However, the effect on
infant survival is fully explained by less favoulalbirth weight composition of non-
matrital children [Rychtidkova 1999; Rychidékova, Demko 2001].

As far as | know, there is only one paper that usttter measurement of family
arrangement than legal marital status. Kukla €f2802] studied the impact of whether
the mother has a coresident partner/husband orGioldren born to single women
were, on average, 95 g lighter. The mothers wexe atked whether the partner is their
husband or not. Mothers who were not married t@ teatners had 89 g lighter infants
than married mothers and single mothers had 3gtgelr infants [Kukla et al. 2002].
This does not conform the gradient of family arremgnts with single status being the
least protective described above. However, theyshad severe limits. It included only
women who gave birth in Brno in 1991-1992 and thengle was highly selective,
because of high failure rate of collecting the dab@ut conditions during pregnancy
(only 3327 out of the total of 5370 filled the gtiesnaire)*® Moreover, the share of
women who reported other family arrangement thandi with a husband was very low
(6%, which is in line with the results of Chapt@y 5o the birth outcomes may be easily

biased in such a small group of respondents.

2 This result is controlled for birth weight, matarmarital status, age, parity, and sex of therinfahe
crude odds ratios are much higher (2.69 in 1989131 3.68 in 1994-1995) [Koupilova et al. 1998a].

% The limited coverage of the population did noutefom a high non-response rate, but from a failu
of reaching the women in hospitals during pregnarmagause of the newly introduced option of prenatal
care by private gynaecologists [Kukla et al. 2002].
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There is limited evidence about the trends in tFece of marital status in time.
Koupilové et al. [1998a] found that the maritaltstagap increased immediately the fall
of the socialist regime. The disadvantage of chiidoorn to single mothers (compared
to marital children) was 169 g in 1989. The figtinen rose to 191 g in 1990. The
disparity then returned to around 165 g in mid-X9BGupilova et al. 1998a}. Kreid|
and HreSanova [2007] analysed data on birth wdighween 1994 and 2002 and found
that the birth weight of children born to both nmedr and never married mothers
increased. The increase was steeper among chitdreever married mothers which
reduced the gap from 172 g to 145kgd.].

9.2.3 Maternal age and parity

The stage of maternal life course, defined by lger and number of previous births, is
important, as well. Firstborns have, on averageetabirth weight, which makes them
more susceptible to infant death [Rydikava 1999]. However, the risk of infant death
rises gradually with increasing parity when thetbiwveight composition is controlled
for [Rychtaikova 1999; Rychidkova, Demko 2001]. The negative impact of higher
order is especially pronounced at very young ag&s,having the second child before
reaching 20 years [Ryclttkova, Demko 2001]. The authors interpret thigliing as a
result of social characteristics of women who hates childbearing behaviour
[Rychtaikové, Demko 2001: 331].

Maternal age seems to be of less importance. lahdsshaped effect on birth weight
and survival (children born to very young or ole@men are at higher risk of negative
outcomes) [Rychidkova 1999]. However, maternal age is strongly elated with

parity, education, and (especially at low ageshwmiarital status. When these factors
are taken into account, the net effect of age a#&ss of even turns to be unimportant.
The net effect of maternal age on survival charemesn showed to be moderately
positive in Rychtéikova’'s [1999] analysis. The authors suggest that éxplanation

could be housing conditions and income, which tenidhprove with age [Rychiikova

%1 These results are controlled for maternal agdtypaducation, and sex of the infant [Koupilovéagt
1998a].
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1999: 991*2 | am not aware of any study that would assesshenéhe effect of parity

or maternal age changed in time.

9.2.4 Region-specific factors

There are also significant regional disparities bimth outcomes [Dzurova 2001;
Gerylovova, Hatik 1997; Rychtéikova, Demko 2001]. Less favourable outcomes are
typically found in areas with worse socioeconomiaation, like regions Karlovarsky,
Ustecky, Liberecky and Ostravsky. For instance y®gova and Halik [1997] report
elevated infant mortality rates in these regionsidence of congenital malformations
was found to be clearly the highest in the regiamlédarsky [Dzurova 2001]. However
there are also exceptions to this pattern, foamst Rychtiéikova and Demko [2001]
document higher infant mortality rate in Prague dhd rural Southern-Bohemian
(Jihatesky) region. But Prague, on the other hand, recbrd faster progress in
reduction of neonatal mortality than the remainiagions, probably due to more rapid
improvements in medical care [Koupilova 1998b]. Theted papers do not analyse
regional patterns of birth weight, but Chapter 1ill wshow that there are regional

disparities in this outcome, as well.

Beside socioeconomic differences, there are monglarations for the regional
disparities. One of them is air pollution, whichntributes to adverse birth outcomes
[Bobak, Leon 1999; Bobak 2000; Rossnerova 2011k @pplies especially to the area
along the North-Western border with opencast coamemand a history of intensive
industrialization. Another source of health disattage of regions may be their ethnic
composition. The area along the German border wiggnally settled by Germans.
They were re-settled shortly after the end of WWAH the vacated area was inhabited
by newcomers from different parts of the re-esslidd Czechoslovakia, including
migrants of Roma ethnicity. Several studies of Romathers show that the birth
outcomes of their children are impaired, in comgarito majority population. Data on
maternal ethnicity are not available from the birtgister. Hospital-based studies

revealed a large disadvantage of Roma newbornsermst of their birth weight,

32 Rychtaikova also provides an alternative explanation Whiglates to the limits of the data. Birth at
very low or very high maternal ages are less fratjgad so any effect could be less significant iutae
limited number of cases [Ryclitova 1999: 99].
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gestational duration [Bobak et al. 2005; Rambouéket al. 2009] and birth length

[Rambouskova et al. 2009]. For instance, Bobak let[2005] found that Roma

newborns weighed on average more than 370 g lessthiose of non-Roma origin. A

substantial part of the ethnicity gap can be expldi by maternal socioeconomic
characteristics [Bobak et al. 2005; Rambouskoval.eP009], smoking [Bobak et al.

2005; Rambouskova et al. 2009], and nutrition [Ransitova et al. 2009]. An

explanation of the persisting health disadvantagethe@ Roma is ethnic/racial

discrimination and marginalization they face. THaibour market disadvantages have
risen since 1989 [Pulkrabkova 2009]. They are é&ilsited in access to education.
Roma children are often placed in sub-standard todoelementary education which

prevents them from continuing higher-level educafidekorjak et al. 2011].

9.2.5 Explanations of the trends

The research undertaken so far provides an exeersidence about social inequality in
the health of newborns. It also suggests that #Hieeqm of these disparities changed
during the eventful and change-bringing post-sopiiiod. Authors provide several

explanations.

First, the role of changing composition of the pagon of mothers is acknowledged.
There were profound changes in the socio-demogragtaracteristics of women who
bear children which contributed significantly toaping the trends in birth outcomes.
The improvement of birth outcomes was fuelled sng educational attainment and
age of mothers and mitigated by rising share of amied mothers [Kreidl, HreSanova
2007; Kreidl, Stipkova 2009]. Kreidl and Hre$and2807] further suggest that the
rising educational disparity can be explained hgrimction of educational attainment
and marital status: education stratifies birth oates more strongly among unmarried
mothers and, consequently, the increasing shamarmfrried mothers resulted in wider

average disparity in 1990s (they studied perio412®02).

Second, the strengthening educational disparitybsanelated to social and economic
changes that were concentrated to the first deedtdr the collapse of the state
socialism [Koupilova et al. 1998a; Stipkova, KreRD11]. These changes included

especially rising inequality in socioeconomic ogpaities and risks, which became
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more tied to educational attainment (see also @n&pl). Health inequalities could be
also influenced by the transformation of the Czeehlth care system in the first half of
the 1990s. The reform assumed (and encouraged)ra awbive role for patients in
utilising health care and lead to commercialisatbthe health-care system’s approach
to its clients [c.f. Hasmanova Marhankova, HreS@n2@08]. The growing emphasis on
individual agency and responsibility may have madeioeconomic status a more
salient factor influencing how and when (potentgjients seek out and use health-care
services. Stipkova and Kreidl [2011] suggest that growing advantage of children
born to highly educated women in 1990s may restlieefrom their faster and more
successful adjustment to the new social and ecana@ituation or from their more

deliberate assessment of whether and when bedrail

9.2.6 Limitations of previous research

There is a solid base of knowledge about sociardehants of birth outcomes but our
understanding of the time trends in these effextstill limited. The research on the
trends in social disparities in birth outcomes pagl more attention to the diverging
outcomes of educational groups. Although the inguaré of family arrangements and
its close association with education has been adletged [Kreidl, HreSanova 2007,
Rychtaikova 1999], a deliberate analysis of this assmmats lacking. Non-marital
childbearing rose considerably in the past two desabut there is no assessment of
how the effect of marital status on birth outcoralkeanged during this period in general

or within individual educational groups.

Furthermore, the effect of marital status may hehenged due to the growing tendency
of postponement of marriage after first birth. Nothis known about whether marriage

represents the same advantage for firstborns améihorder children.

9.3 Research goals and hypotheses

Below, | formulate research goals which focus ia titend in marital status gap in birth

outcomes. | then offer four hypotheses of how ahg the marital status gap changed.
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9.3.1 Research goals

The goal of the present analysis is to describeexipthin the trend in the marital status
gap in two birth weight measures: the continuoussuee of birth weight given in
grams and the binary indicator of low birth weigfthe analysis of continually
measured birth weight provides a sensitive assedsofie¢he disadvantage at any point
of the birth weight distribution. Low birth weightpresents a serious health issue

therefore any disparity in this outcome is a steorgyidence of a health disadvantage.

| have four partial goals for the analysis.

1. The first goal is to describe the general treimdbirth weight and inspect whether

both marital and non-marital children participagepially in these trends.

2. The second goal is to identify sources of teads. Four hypotheses stemming from
the theoretical explanations, reviewed above, avenidlated and tested in the
subsequent analysis. Two of the explanations rdlagetrend to the composition of
mother by education, parity and age. The othereéwmanations assume a change in the

direct effect of marital status itself.

3. The third goal is to inquire in the heterogeneit family arrangements of unmarried

mothers and quantify the effect of partnered andlsimotherhood on birth weight.

4. Finally the last goal is to assess whether ffexteof single and partnered status on
birth weight changed as the prevalence of thesdyfamangements changed. | will use
the partially observed and partially imputed datapartnership status of unmarried

mothers for this purpose.

9.3.2 Hypotheses

The theoretical explanations of the positive effe€tmarriage on birth outcomes
propose three arguments: the self-selection of um@damothers from women with
unfavourable (in terms of birth outcomes) charasties, supportiveness of marriage,
and social acceptance of non-marital childbeaiiogtline five hypotheses which relate

the three explanations to the Czech context ofdrapcial change during the past two
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decades. The former two explanations (the hypahafssocioeconomic selection and
the hypothesis of marriage postponement) are celat¢he selection argument. Beside
the two “selection” hypotheses it is also possithlat the marital status gap changed
because of the changing relative supportivenessafiage compared to unmarried
status. The latter three explanations (the soaak@tance hypothesis, the economic
protection hypothesis, and the cohabitation hymt)eare therefore related to the

supportiveness of unmarried motherhood.

9.3.2.1 Hypothesis of socioeconomic selection

The effect of marital status can be partly expldimg its correlation with maternal

education (socioeconomic status). The strengthhefdssociation between maternal
education and unmarried status changed during thdysperiod. This should,

everything else being constant, shape also thetajfenarital status. The association of
unmarried motherhood with lower educational groapsnothers strengthened during
1990s and stabilised or even weakened afterwardsnwalso highly educated women
started to increasingly have children outside mgei The effect of marriage should
mirror this trend: the stronger the educationaldgmat in unmarried motherhood, the

larger the advantage of marriage.

The effect of marriage can also be shaped by thagihg effect of maternal education
which took place during the study period (see ahokeen if the association between
marital status and education was constant, the ndalga of marriage would grow,
assuming that the effect of socioeconomic statudidgh weight increased. The same
would hold vice versa: if the effect of socioeconomstatus on birth weight declined,
even constant relationship between maternal educand marital status would lead to

a decline in the crude effect of marital statuswoth weight.

In either of these cases, any trend in the effécinarriage should disappear once

maternal education (and its interaction with tinsegontrolled for.

9.3.2.2 Hypothesis of marriage postponement

The hypothesis of marriage postponement relatestréal status gap to parity and age

composition of married and unmarried mothers. Ashamied motherhood spreads
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especially among first-time mothers, the gap shauddease, because firstborns tend to
weigh less. The more is unmarried motherhood aatamtiwith first transition to
motherhood (or in other words, the more is marrigegerved for higher-order births),

the larger should be the marital status gap.

Childbearing has also shifted to higher ages. Maleage should work in a more
complex way, because the effect of age is not tinBae less is unmarried motherhood
associated with young age, the less risk shoulgpitesent. On the other hand, the more
is childbearing in marriage shifted to older ages, worse for these children, and the
narrower the marital status gap. This refers tohiloéogical effect of age. However, in
social terms, the increasing age could have pesithpact on birth weight. The longer
the woman/parental couple wait before having chiigdrthe more resources they
accumulate and the better living conditions theyeh&o the rising maternal age could

also contribute to rising disadvantage of non-rahahildren.

Once maternal age and parity are controlled foy, i@nd in the marital status gap
should diminish if the marriage postponement igrigsn explanation.

9.3.2.3 Hypothesis of social acceptance of non-marital panthood

When more people have children outside marriageh behaviour stops being deviant
and stigmatizing to its holders. Having childrenisoide marriage, both with and without
a partner, has become much more accepted in thehGoeiety [Kozlovd, Tomanova
2005; Rabusic 2001; Thornton, Philipov 2009; se® &hapter 4]. As the number of
people who have children outside marriage growsmsoof behaviour as unmarried
parent(s) and role models are becoming more visidnhe provide unmarried

mothers/parents with directions in how to perfoimit roles. This may reinforce the
support that unmarried mothers receive from thieefat of their children (whether they
live together or not) and other members of theaiaonetworks. This should rule out

social acceptance as the source of disadvantagenemarital children.

| will use the region-specific measure of prevaterf non-marital childbearing to
approximate the level of social acceptance of tedakiour. Higher non-marital

childbearing rate should attenuate the positiveotfdf marriage.
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9.3.2.4 Hypothesis of economic protection

One of the benefits of marriage is that it providesnomic security. Spouses share
their incomes and living costs, which is especiglptective at times of economic
insecurity. Considerations of changing socioecomotonditions rightly dominated the
explanations of changing social inequalities inttbimutcomes in the Czech Republic
1990s (see above). It is well possible that thenewsoc supportiveness of marriage
becomes a larger comparative advantage at uncetitags. Unfavourable macro-
economic conditions may prevent unmarried pregmanhen from receiving material
support from their social networks. This could lspexially harmful for those who are
unpartnered. Even those who have partners maydseeleonomically protected than
wives. Partners in unmarried unions are, on aveleggewilling to share their resources
[Chaloupkovéa 2008F. The willingness to share may further decline wireninsecurity
of income and employment rises, which may have hadrraffects on maternal

wellbeing and healthy course of the pregnancy.

The economic insecurity will be measured with unlEympent rate (the average
unemployment rate in the given region during tharys which the birth occurred and
two preceding years). If the economic protecticgguarent holds, the effect of maternal

marital status will positively interact with risingnemployment rate.

9.3.2.5 Hypothesis of rise in cohabitation

Previous analysis showed that the rise of non-alachildbearing was mainly caused
by the spread of childbearing in cohabitationsg&immotherhood rose as well, but at a
slower pace. A larger share of unmarried mothessahpartner now than 20 years ago.
The average effect of unmarried status should thexeveaken due to this change in
the composition of unmarried mothers by partnerstgius, because cohabitation, on
average, provides a better support for a healtbgmancy than single status. Moreover,
the difference between the supportiveness of unedharelationships and marriage may
diminish as parenthood within cohabitation becomese common because the rising

social acceptance (see above) could apply moregdyrdo unmarried mothers with

% The lower average willingness to share among dthgtcouples was to a large extent attributable to
their socio-demographic characteristics, partnerifstory and current relationship quality [Chalkapa
2006].
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partners. This would be consistent with comparatesearch that found that the more
common cohabitation is, the more it is similar tarmage in terms of relationship
stability [Liefbroer, Dourleijn 2006] or partnerlsetion [Hamplova 2009].

The spread of the share of partnered women waarlifgee Chapter 7), so the birth

weight outcomes of children born in and outsiderrage should converge gradually.

121



10 GENERAL TRENDS IN BIRTH WEIGHT AND THEIR
RELATION TO SHORTENING DURATION OF
PREGNANCIES

This chapter offers a detailed insight into thend® in birth weight before the marital
status disparities are studied. Perinatal and infaortality has been improving
gradually since 1989 [e.g. Syrovéatka, Sipek 200he same does not hold for birth
weight, which is a more sensitive health indicatdren infant mortality is very low.

The following sections first describe the trendntHeok for its relation to average

gestational age.

10.1 Birth weight — description of the trend

Birth weight showed an unstable trend over the tlasnty years. The birth weight of

live born children is reported by the Czech StatdtOffice since 1986 [CSO 2012]. It

is plotted in Figure 10.1, which shows relativetrlgition of birth weight categories

along with mean birth weight. The trend in mearthbweight was upward in the late
1980s, peaking in 1989 at almost 3310g. A deepofalhe mean birth weight followed

afterwards. It dropped by more than 30g (to 327@gjing the socialist regime

breakdown and early post-socialist transition. Tireasing trend was reconstituted
after 1991 and continued until 1999 to reach 332@mther decline has occurred since
then. In 2010, the mean birth weight dropped to5827.e. to the 1991 level.

A look at the proportions of birth weight categsria each year shows that the sources
of the trend in mean birth weight come from acrib&swhole weight distribution. The
majority of all live newborns weigh between 300@ &499g. They made up about 40%
till mid-1990s and then their incidence then desegldby 1-2 percentage points. Smaller
babies became more common between 1986 and 20p&ciaty in the 2000s.
Newborns in the weight category 2500-2999¢ repteseh7% of all births in the late
1980s and became two percentage points less fretliehe end of the 1990s. Their
proportion then slightly rose again and approach®t in 2011. The percentage of
newborns weighing less than 2500g has been inagegsadually. The incidence of low
birth weight increased by about one third: it gfe@m 5% to almost 8%. The increase

was most pronounced in the 2000s. The other sidkeoiveight distribution showed a
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rather declining tendency. The proportion of newisoweighing between 3500 and
3999g was stable around 29% till early 1990s trese 132% to decline again since
2000s. It dropped to 28% by 2011. The birth weicgtegory 4000-4499¢g followed a
similar patter with start at 7%, peak at 9% aro@060 and return to the value of the
late 1980s by 2011.

Figure 10.1. Relative distribution of birth weigtdtegories and mean birth weight 1986-2011.
Live births, N=2,843,911.
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Source: CSO, Demographic Handbook 2011.

However, these figures are confounded by the isangagproportion of multiple births
(twins, triplets etc.). Their proportion more thdoubled between 1990 and 2010 (it
rose from 0.9% to 2.1% [CSO 2013f)The health outcomes of multiple pregnancies
are worse compared to singletons. For instancejzima [2001] found five times

higher infant mortality rate among twins comparedingletons in Japan. The relative

% The figure is not presented here. It is publistadng with other statistics about multiples by @80
[2013: Chapter 6-14]. The rise of twinning ratgather common in modern industrialized countried an
can be mostly (but not entirely) explained by $hgtage distribution of mothers and spread of s=is
reproduction — cf Tandberg et al.[ 2007].
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risk for triplets compared to singletons was 12e @ifference in the risk of infant death
was almost entirely explained by the differencebirth weight distribution. Similar

finding was reached also by Kiely et al. [1992]siRg twinning rate has thus an
important effect on the population measures of hinth weight (see also [Blondel et al.
2002; Joseph 1998]). To avoid the bias caused dynitrease in twinning rate, | limit

all my analyses to singletons.

Figure 10.2 presents trend in birth weight amomglston births in the period 1990-
2010 portrayed with the incomplete series | haveess to. The trend in mean birth
weight basically copies the values in general pajo, but it is squeezed and shifted
up. The mean birth weight of singletons first dregpdrom 3315g to 3304g in early
1990s. Then it rose very sharply by 50g betweer? E3fl 1996. A moderate growth of
the mean birth-weight continued until 2000 whemeiached its maximum of almost
33669. This improvement during 1990s was more pradothan among all births. The
figure then dropped by 48g in the first decadehef2f' century. It shows that the rising
twinning rate in 2000s cannot explain substantsat pf the worsening of the health of
newborns in the last decade. The decline of medh Weight that took place in 2000s
was less pronounced in singletons than among ehdhibut it still resulted in the

current mean birth weight being on a similar ik that of the first half of 1990s.

The proportions of birth weight categories in egehr show that percentage of the most
common category of 3000-3499g has been rather aanat around 40% during the
whole study period. Two categories that border witle modal category are
“responsible” for the observed changes in time. blaws in the weight category 2500-
29999 represented 17% of all births in 1990 anch thecame less frequent by two
percentage points. Since around 2004 their praportias slightly risen again and
approached 17% in 2010. Mirroring this trend, tlepprtion of newborns weighing
3500-3999¢g rose between 1992 and 1998 from 2992%@. Jhis birth-weight category
started to decline after 2000 and it proportionrelased by three percent points until
2010. The slightly rising proportion (from 7% to 9%f birth weight category 4000-
4499¢g contributed to the peak of mean birth-weigidund 2000. Then this figure
dropped back to 7%. Unlike general population,géheas no substantial increase in the
percentage of newborns with low birth weight. Treggentage of newborns weighing
less than 25009 (the low birth weight) is relatvsiable at 5%.
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Figure 10.2. Relative distribution of birth weigtdtegories and mean birth weight, 1990-2010
(selected years). Live singleton births, N= 1,38%1,4
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10.1.1Shortening gestational duration but improving age-pecific birth
weights

An inspection of the trends in gestational age ples an explanation for the declining
birth weight in 1990s. Figure 10.3 shows the distiion of gestational age categories
and mean length of pregnancy in 1990-2010. The rgeatational age of live singleton
newborns has not dramatically changed during 199Gtayed stable around the level
of 39.5completed weeks. However since 2002, there has &edight but consistently

decreasing trend. The recent (in 2010) mean gestdtage is 39.2 completed weeks of

pregnancy.

The percentage distribution of gestational agegoaites shows that gestational ages of
40 and more completed weeks became much less pnév@ihe most remarkable trend

is a profound decline in births at 40 weeks of peewy. Half of all singleton newborns

125



had this gestational age in 1990. This percenthgead a steadily decreasing trend and
dropped to less than one third in 2010. Percentdgehildren born after at least 41
completed weeks rose from 21% to 25% between 18602802 and then dropped to
19%, i.e. bellow the initial level. On the othemldashorter pregnancies started to occur
more often. The proportion of children born aft& Gmpleted weeks of gestation
bumped up from 14% to 18% between 1990 and 199tr Atable rest of 1990s, it
continued to increase to 24% by 2010. Proportiordive singletons born in at 38
completed weeks increased from 8% to 13%. The shafrowest gestational ages did
not change remarkably, but also show a slightingisrend. The share of children born
at 37 completed weeks was only 3% in 1990 and tosmore than 5% in 2010.
Percentage of children born at less than 37 coewpleteeks, which is the medical

definition of preterm birth, rose from 8% to 11%.

Figure 10.3. Relative distribution of gestationgkacategories and length of gestation, 1990-
2010 (selected years). Live singleton births, N350,983.
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Shortening of the duration of pregnancies seeniseta more general pattern. Similar
trend was identifies also on US [Davidoff et al080Donahue et al. 2010], Australian
[Roberts et al. 1999], Spanish [Castello et al.12@i Italian [Astolfi et al. 2007] data.

The explanations include changes in maternal chtematics [Castello et al. 2011,
Donahue et al. 2010], increasingly stressful wagkamd living conditions [Astolfi et al.

2007, Castello et al. 2011], and changes in clincactice, especially rise in induced
births and planned caesarean sections [Astolfi. @087; Castillo et al. 2011; Donahue
et al. 2010; Roberts et al. 1999]. The shifts obtetsical practice towards more
interventions has been described also in the CRegublic [Stephenson et al. 1993;
Krepelka 2008; ¥tr 2009] which could explain the trend of shortengestational age

in 2000s. However, this assumption cannot be testedy analysis. The influence of
maternal characteristics on birth weight will bentolled for in the subsequent

analysis.

Figure 10.4 plots the mean birth weight by gestaticage categories. Obviously, the
longer the pregnancy the higher is the mean biight. It is remarkable is that the
age-specific birth weights have been improving withll gestational age categories
during the whole study period, even at the veryilbggg of 1990s. The increase was
especially pronounced in shorter pregnancies. @mldorn at less than 39 completed
weeks of pregnancy were, in average, by 100g hea@wi€010 than in 1990. The
improvement for those born at 40 41 weeks was “only” about 45g, which is still a
rather large rise. These results explain the trémdbe overall mean birth weight. Its
improvement after 1992 (see Figure 2) was allowgdhle relatively constant average
length of pregnancies. Although the gestationalsmeific birth weight continued to
increase after 2000, the shortening of averagatiesal age caused the general trend to

decline.

The trends in health outcomes of newborns sugbestthere are three distinct phases
within the period 1990-2010: early 1990s modesttheaisis, positive trend in the rest
of 1990, and the worsening during the first decait2l™ century. Immediately after the
fall of state socialism, the health outcomes showedderate but recognizable
worsening. Children were born at earlier gestatiagg and, consequently, with lower
birth weight (although the gestational-age-sped@lfierage birth weight did not decline).
The signs of health crisis lasted very shortly amde replaced with a strong favourable
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trend since 1992. Mean birth weight of singletorwiberns increased by over 60g
between 1992 and 2000. The rise in mean birth weagik place in all gestational age
categories. Since the turn of the century, thedtreas reversed again. Although the
gestational-age specific birth weight continuedirtgprove, the average duration of
pregnancy shortened which caused the overall tnendean birth weight to decline

below the level of mid-1990s. The shortening of meastational age contributed to

less rapid improvements in infant survival.

Figure 10.4. Mean birth weight by gestational ag#90-2010 (selected years). Live singleton

births, N= 1,350,983.
o | e e ————
s | —————7 "7
O T e
™ -

ol e ——— ===
o ———

o _|

m ---------------------------------------------
o

o

O —

N

o /\/\/‘_
o

Q-

N

1990 1995 2000 2005 2010
Yeal
— <37 weeks—— 38 weeks ---- 40 weeks
---- 37 weeks —— 39 weeks —— 41+ weeks

Source: CSO (Birth register), Author’'s computasion

10.1.2Regional patterns in birth weight

As social and environmental conditions of regioified there are regional differences
in birth weight. Figure 10.5 maps the regional tiem mean birth weight. It shows that
there are persistently disadvantaged regions afleagNorth-western border. It is the

same area that was found to have an elevated natehahildbearing rate (see Chapter
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5). For instance, the mean birth weight in theared{arlovarsky was below the national
average during the whole study period. In thisaergthe mean birth weight was 3252g
in 1990. It further dropped to 32409 in 1992 arti@lgh the trend was improving until
2000, the figure then declined to only 3214g in @0Region Ustecky also belongs to
the most disadvantaged.

Figure 10.5. Mean birth weight in regions, 1990-@Q4delected years). Live singleton births, N=
1,351,447.

1990 2000
1992 2010
O -3249 B 3300-3349 8 3400+

0O 3250-3299@ 3350 - 3399

Source: CSO (Birth register), Author’s computations

The incidence of the adverse outcome, the low biefght, follows a similar pattern of

persistent disadvantage of the regions along théhNeestern border (see Figure 10.6).
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The regions Karlovarsky and Ustecky have clearly tighest low birth weight rate
during the whole study period. It reached the hsglvalues (7-8%) in 2010.

Figure 10.6. Low birth weight rate in regions, 128110 (selected years). Live singleton births,
N=1,351,447.

0O -39 @ 5-590M8 7+
O 4-490 @ 6-69

Source: CSO (Birth register), Author's computations

There are also other examples of regions thatlfadéy in some periods, but they rarely
remained in that situation for the whole perioddgd. For example region Pardubicky
was among the ones with the lowest mean birth waigli990 (mean birth weight
3278g) but it improved to the above-average meeh kieight of 3311g in 2010. The
low birth weight rate stagnated in this region alb%. A worsening trend was
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experienced in region Plizgky which belonged to the regions with rather hiogtih
weight in the early 1990s (mean around 3330g, lawh bveight rate 4%) but ended
with a below-average value of mean birth weight8@$ and two percentage points

higher low birth weight rate in 2010.

Regions with consistently advantageous outcomesareentrated in the South-eastern
part of the Czech Republic. The region Wisa had the lowest low birth weight rate in
1990 (3%) which remained very low until the lateD@® when it approached 5%. Also
the mean birth weight rate was high above avenad&/sctina. For instance, it reached
33402g in 2000. Two Southern-Moravian regions (Jbmavky and Zlinsky) also

showed good outcomes during the whole study period.
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11 TRENDS IN BIRTH WEIGHT BY MARITAL STATUS

This chapter focuses on the effect of maternal tadastatus and other maternal
characteristics on birth weight. It first descrilte=nd in the disadvantage of non-marital
children and then evaluates the five explanatidifisred by the five hypotheses that

were introduced in Chapter 9.

11.1 Descriptive analysis

This section shows that the above described treseds not followed equally by marital

and non-marital children. The marital status gap binth weight has shrunken

considerably during the study period. Figure 1lhbws the mean birth weight by
maternal marital status. Mean birth weight of narhildren first dropped by almost 9
g from its original value of 3332g and then startedmprove. It rose to 34009 until

2000, but the trend then reversed and dropped Pyb402010. Non-marital children

experienced stagnation of the mean birth weightherearly 1990, but the trend was
then consistently upward until mid-2010. The memthhlveight stagnated since then on
a value around 3250g. As the mean birth weight afitad children was decreasing at
that time, the stagnation contributed to convergeoicthe two groups. The difference
between children born to married and unmarried wowas 205g in 1990. It then

decreased to around 170g and stagnated until #&@slto finally shrink almost twice to

only 113g in 2010.

The shrinking disparity can be found also in lowtlbweight rate — see Figure 11.2. It
shows that the low birth weight rate was almoseefold in unmarried mothers
compared to married (11% vs.4 %) in 1990. The mwcw of low birth weight has
remained rather stable at around 4% among childoen within marriage while the
trend among non-marital children has improved. §ap between marital and non-
marital children gradually decreased and by 20HOp@rcentage point difference had

decline to less than 3% (7% vs. 4%).

Closing of the marital status gap in low birth weigvas relatively fast in 1990s and the
disparity then stabilized since 2005. The dispairtythe mean birth weight was not
affected by the converging low birth weight ratagidg 1990s and only started to
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decline around 2000. It is possible that the lorigen trend was more stable before
1990 and the disparity only bumped up during thktipal regime change and then
went back when people adjusted to the new econamicsocial situation. The clear
convergence occurred since late 1990s. The tremdinmhishing disparity, however,
clearly stopped at the end of the time series. olallg sections test the five

explanations for this trend.

Figure 11.1. Mean birth weight by marital statu890-2010 (selected years). Live singleton
births, N=1,351,447.
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Interestingly, the trend in neither of the two artees among non-marital children
showed any worsening at the beginning of the tirBes. This suggests that the

improving trend may have started already befored199
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Figure 11.2. Low birth weight rate by marital s&tul990-2010. Live singleton births,
N=1,351,447.
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11.2 Model building

The multivariate analysis follows a similar logis that of unmarried motherhood. |

build random intercepts models with 182 macro-casteefined as the combination of
regions and years. The models assume that eable cbhtexts influences the course of
pregnancies in a different way. The variability aaintexts is captured in the random
intercepts. This approach is applied to both outsmnthe continuous measure of birth
weight and the binary indicator of low birth weightdenote the models referring to
birth weight with M and the models of low birth \gbt with L. The predictors at the

individual level are mother's marital status, ediarg age, and parity. Marital status is

measured as a dichotomy between married and uredatrUnlike the analysis of

% Preliminary analysis showed that never marrietusthas a stronger negative effect on birth weight
than divorced/widowed status, but the differenceappeared when control variables were added. So |
treat marital status as a dichotomy (married vsnmarried).
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unmarried motherhood, age is measured absoffitdigcause one of the explanations
works with the size of the age categories, whichrigicial in the relative measurement

of age.

The macro-level predictors include time (year measun categories or continuously),
non-marital childbearing rate as a measure of boa@eptance of unmarried

motherhood, and unemployment as a measure of econmeertainty.

| estimate three sets of models. The first set ofl@ts (listed in Table 11.1) maps how
the individual-level variables influence birth whkig It analyses whether the effect of
maternal marital status is similar for children bdo different socio-demographic

backgrounds. After inspecting the interaction bemvéhe individual-level variables, |

return back to the main effects and analyse how $iees change in different contexts.
The second set of models (listed in Table 11.4¢mi@ss the trend in the marital status
gap net of the influence of maternal education, agd parity. This allows assessment
of the two selection hypotheses. The third set oflehs (listed in Table 11.6) tests the
three hypotheses about the change in the direettedff marital status. These models

work with context-level variables to explain theesof the marital status gap.

All models are multilevel random-intercept moddlee Residual intra-class correlation
is close to zero (see, for instance, Tables 11 Hn3 below). Only less than one
percent of the total variability has its sourceth® regional and time context. The
individual-level characteristics of mothers avaléaln the data do not explain much of
the total variability, neither. The variability tie outcomes is enormous and the factors
which directly determine birth weight are not measuin my data. There is no
information about e.g. the height of parents, smgkduring pregnancy and other
behavioural patterns. Knowing just the few chandgties of a mother (marital status,
education, age, parity, and time and region oftditih) would be not very helpful if the
goal was predict the weight of her infant. This Idobe the case, for instance, when
researchers seek to formulate recommendationsvotdnamprove birth outcomes. Such

research strives to find the factors that expldmgaportion of the variability. However,

% | simplified the five categories of maternal ageotly three, because the three middle catego?ies (
24, 25-29, 30-34) have almost identical effect othlweight, once maternal education is controfied
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this is not the case in my analysis. The few maleamaracteristics included in the
models shape the exposure to the risks and preedititors. My goal is to evaluate the
size of the inter-group (and inter-contexts) defeces. The models can be thus
perceived as a more sophisticated version of stdimddion rather than an attempt to
explain the direct causes of birth weight. The rteMel arrangement of the model

provides a useful framework for studying the tremdihe differences in time.

11.3 General pattern

The first step of the multivariate analysis focusas the influence of maternal
characteristics on birth weight. The models atedisn Table 11.1. Model M1 describes
the crude effect of marital status. Model M2 addséffect of education and Model M3
includes also maternal age and parity. Adding thesebles statistically significantly

improves the fit of the model (the test critericared differences in AIC reach tens of
thousands). Models M4 to M6 then test whether ftifieceof marital status on birth

weight differs by maternal education, age, andtpadill of these interaction effects are
statistically significant, as well. The analogicabdels of low birth weight (L1 to L6;

listed in Table 2) lead to the same conclusioneliifood-ratio tests and AIC favour the
most complex model L6. These results show thaetfest of marital status is differs by

maternal education and stage of her life course.

The estimated coefficients of selected models aesgmted in Table 11.3. Model M1
shows that children born to unmarried mothers are,average, 125g lighter than
children born in marriage. More than a half of #dvantage of married status can be
explained by maternal education, age and paritpeé&ially the effect of maternal
education explains a substantial portion of theaffThe effect of marital status drops
to 88g when maternal education is added in Mode] &l it further declines to only
63 after age and parity are included in Model M3eTcontrol variables work as
expected: there is a strong gradient by maternataitbn and a large disadvantage of
children born at first parity. The average dispabietween children born to women with
the lowest and the highest level of education i&g2according to M3. The average
disadvantage of firstborns is 116g. The effect atemal age is rather small. Children

of very young mothers (younger than 20 years) @me,average, 119 lighter, compared
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to the reference category 20-34 years. The disadgarof children born to 35 and more

years old mothers is 22g.

Table 11.1. Goodness of fit statistics of the randotercept models of birth weight. Live
singleton births, 1990-2010 (selected years), Niddals)=1,327,484, N(contexts)=182.

Chi2 DF p-value AIC
Models of birth weight
MO: Variance components model - 20372800
M1: Marital status 13150 1 <0.00001 20359652
M2: M1 + Education 28715 4 <0.00001 20344094
M3: M2 + Age + Parity 43915 8 <0.00001 20328902
M4: M3+ Marital status x Education 44872 11 <0.00001 20327950
M5: M4 + Marital status x Parity 45596.6 13 <0.0000 20327230
M6: M5 + Marital status x Age 45763.4 15 <0.00001 20327068
Models of low birth weight
LO: Variance components model -- 511034
L1: Marital status 4274 1 <0.00001 506940
L2: L1 + Education 10820 4 <0.00001 501226
L3: L2 + Age + Parity 13130 8 <0.00001 498624
L4: L3 + Marital status x Education 13360 11 <0.000 498553
L5: L4 + Marital status x Parity 13386 13 <0.00001 498359
L6: L5 + Marital status x Age 13419 15 <0.00001 498281
Likelihod-ratio tests Difference
Chi2 DF p-value in AIC
M1 vs. MO 13150 1 <0.00001 -13148
M2 vs. M1 15565 3 <0.00001 -15558
M3 vs. M2 15200 4 <0.00001 -15192
M4 vs. M3 956.7 3 <0.00001 -952
M5 vs. M4 724.7 2 <0.00001 -720
M6 vs. M5 166.8 2 <0.00001 -162
L1vs. LO 4071.93 1 <0.00001 -4094
L2 vs. L1 5720.01 3 <0.00001 -5714
L3 vs. L2 2610.05 4 <0.00001 -2602
L4 vs. L3 76 3 <0.00001 -71
L5vs. L4 197.83 2 <0.00001 -194
L6 vs. L5 82 2 <0.00001 -78

Maternal unmarried status clearly has different liogions for children of mothers

with different socioeconomic background and ateddéht stages of life course. Model

M6 describes these interactions. The interactiomgefor education are positive. It
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means that having an unmarried mother represehigher health risk for children of
uneducated pregnant women. According to Model M6, marital status gap is 120g
among children born to women with elementary edanaand only 55g (-120+65)

among children of university graduates.

Table 11.2. Coefficients estimated in random-irgptanodels of birth weight. Live singleton
births, 1990-2010 (selected years), N(individuals}27,484, N(contexts)=182.

M1 M2 M3 M6
Fixed effects
Unmarried mother -125.0%**  -88.1*** -63.2%*%*  -120.2%**
Maternal education (Elementary=ref.)
Lower secondary 157.5%**  169.8***  144.1***
Complete secondary 189.4***  208.6***  177.7***
Teritary 198.8***  221.2%* 191 9%
Maternal parity (Second child=ref.)
First child -116.7%**  -128.3***
Third+ child -18.9%** -4.2%*
Maternal age (20-34= ref.)
18-19 -11.3%** 5.4**
35+ -22.3%** -33.1%**
Education x Unmarried status
Lower secondary x Unmarried 35.4%**
Complete secondary x Unmarried 61.4***
Tertiary x Unmarried 65.2%**
Maternal parity x Unmarried status
First parity x Unmarried 40.6***
Third+ parity x Unmarried -55, 5%
Maternal age x Unmarried status
18-19 x Unmarried -39.5%**
35+ x Unmarried 33.1%**
Intercept 3366.6***  3200.4***  3239.9***  3269.9***
Random effect
SD(Intercept) 34.2%** 28.4%** 28.6%** 29.1x**
Rho 0.004***  0.003***  0.003***  0.003***

Note: *** p<0.01, ** p<0.05, * p<0.1
Source: CSO (birth register), author’'s computations

The effect of maternal marital status is also weakmong first children and much
higher among third and higher-order children. Mddél shows that the disadvantage of
non-marital children is 41g lower among firstborosmpared to second-order children.
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On the other hand, the marital status gap widenS@gywhen the mother already has
two or more children, compared to second paritye Triteraction with maternal age is
the weakest. Young age deepens the marital staju$y 40g and old age closes it by
33g. Interestingly, the effect of young maternaé dgrns to be slightly positive for

marital children. Infants born to young married heot have a slight (5g) advantage

(compared to their counterparts from the middle caegory).

Table 11.4 presents analogical results for modelsvo birth weight. The relationships
between variables conform what has been foundempthvious models. The coefficient
for unmarried status declined from 0.58 in Model tdl 0.31 in Model L3. This
corresponds to odds ratios 1.79 and 1.36, resgdgtiChildren born outside marriage
thus have, on average, 1.36 times (or by 36%) higdds of low birth weight, net of
the effect of the remaining variables. There i@rgjr educational gradient. The total
disparity between elementary and tertiary educaioh.0 (or 2.72 expressed as odds
ratio). Again, there is a disadvantage for firstisofbeta coefficient 0.44) and for
children born at high-parities (beta coefficier8@.

The only marked deviation from the patterns foumdhie analysis of birth weight is in
the effect of maternal age. Low maternal age, ikedato the 20-34 years category,
slightly decreases the mean birth weight (see Mddiglin Table 3), but does not
elevate the risk of low birth weight. The coefficidor low maternal age is only -0.03,
which is negligible. Model L6 shows that there i&aourable effect of young maternal
age for children born to marriage (the coefficient-013), which is consistent with
similar finding on birth weight (see Model M6). @me other hand, the risk of low birth
weight rises considerably with higher age. The ficeht estimated in Model L3 is
0.34 (odds ratio 1.40). Children born to mothersdag5 and more years thus face 40%
higher odds of low birth weight. The absence oiihgilarly strong effect on the average
birth weight suggests that the birth weight disttibn of children born to older mothers
is not systematically shifted downwards. Only thesindetrimental outcome is more

prevalent in this age category. It is likely todaised by biological ageing.
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Table 11.3. Coefficients estimated in random-irgptcmodels of low birth weight. Live
singleton births, 1990-2010 (selected years), Niddals)=1,327,484, N(contexts)=182.

L1 L2 L3 L6
Fixed effects
Unmarried mother 0.582*** 0.380*** 0.307*** 0.478*+*
Maternal education (Elementary=ref.)
Lower secondary -0.657***  -0.671***  -0.650***
Complete secondary -0.874***  -0.903***  -0.864***
Tertiary -0.953***  -1.006***  -0.976***
Maternal parity (Second child=ref.)
First child 0.443**  (0.538***
Third+ child 0.303***  0.262***
Maternal age (20-34= ref.)
18-19 -0.032**  -0.133***
35+ 0.336***  0.411***
Education x Unmarried status
Lower secondary x Unmarried 0.0136
Complete secondary x Unmarried -0.0618**
Tertiary x Unmarried -0.0579
Maternal parity x Unmarried status
First parity x Unmarried -0.282***
Third+ parity x Unmarried 0.069**
Maternal age x Unmarried status
-19 x Unmarried 0.210%***
35+ x Unmarried -0.184***
Intercept -3.166%**  -2.445%* 2 704%** 2 773>
Random effect
SD(Intercept) 0.123**  0.110***  0.110***  0.110%***

Residual intra-class correlation (rho) 0.005***  QQ0** 0.004*** 0.004***
Note: *** p<0.01, ** p<0.05, * p<0.1.
Source: CSO (birth register), author’'s computations

In general, the interaction effects estimated byd#Md.6 are rather weak compared to
the models of mean birth weight. Consistently vitie results on mean birth weight,
first parity reduces the influence of unmarried heshood on low birth weight (the
interaction coefficient -0.28), but there is noeetf of third or higher parity. The effect
of maternal age on the strength of the unmarriatustdisadvantage is also consistent

with the previous analysis of mean birth weighé thder the mother, the less important
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her marital status is. Unmarried status increaBeddgit of low birth weight by 0.69
(=0.48+0.21) among young mothers and only by 0:83D48-0.18) in the oldest age
category. Surprisingly, higher maternal educatioesdnot reduce the disadvantage of

unmarried status. The interaction coefficients ioddl L6 are negligibly small.

In sum, the health disadvantage of unmarried mbtwat can be explained by both
compositional effects and by the direct effect adrital status. These two effects are
equally strong in both birth weight outcomes. Therital status gap is most pronounced
among children of young and uneducated mothersnamitiers who already have at
least two children. This pattern applies to the ensensitive continuous indicator of
birth weight but is much weaker for low birth weigithe width of the marital status

gap can be possibly explained by the elevated f@eea of single motherhood among
young, uneducated, and high-parity mothers. Whetled to what extent, the higher
benefit of marriage in these groups is attributablé¢heir propensity to be unpartnered
will be analysed in Chapter 12. The remaining sestiof this chapter analyse the time
trend in the general effect of unmarried motherhowdirth weight.

11.4 Trend in the effect of marital status — evaluatiorof selection versus
direct explanations

The individual effects described in previous settiepresent general patterns, without
regard to specific period. The purpose of thisieacis to assess to what extent is the
trend of closing marital status gap, which has bédantified in section 11.1.,
attributable to demographic characteristics of redrand unmarried mothers. First, |
describe the general trend in the advantage ofiaggrand assess to what extent it can
be explained by educational, age and parity conipasof unmarried and married
mothers. This provides a first insight in the ralege of the selection hypotheses at one

side and the substantive hypotheses at the other.

11.4.1Changing characteristics of mothers

The first two hypotheses assume that the sourtleeolosing marital status gap lies in
changing socio-demographic characteristics of nieth&/e have seen in previous

section that the marital status gap is the widesireg poorly educated, very young, and
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high-parity women. The number (and share) of mathveith low age and education
decreased rapidly between 1990 and 2010, whiléypawmposition showed only slight
oscillations (recall Figures 5.2-5.4 from Chaptgrfgures 11.3 to 11.5 show that the
socio-demographic characteristics of both married @nmarried mothers changed in a
similar way. Figure 11.3 plots married and unmakrisothers by educational
attainment. Educational structure of both married anmarried mothers follows an
upward trend, but disparities persist. Only abd@®olof married mothers had the lowest
educational level in 1990 and their proportion hakved by 2010. In contrast 40% of
unmarried mothers had elementary education in E9f0 proportion halved, as well.
The rising proportion of mothers with universityuedtion is also parallel in both
married and unmarried mothers. The proportion otheis with tertiary education
increased from 4% to 13% in unmarried mothers. fM$ewas approximately threefold
also among married mothers — from 9% to 29%. Theebof the trend of increasing
education lagged among unmarried mothers. It stant¢he second half on 1990s. This
is a reflection of the rising association betweeteamal education and marital status.

The age composition of both marital status grounitesl upwards, as well. Figure 11.4
shows that both groups had children at rather yagein early 1990s (the mean was
about 24), and then started to postpone. The postpent of childbearing was much
more pronounced among married mothers. By 2010mi@n age of a married mother
had crossed 30. The mean age of unmarried mottatedsto rise later (in mid-1990s)
and reached only 28 by 2010. There was a very pigportion of, both married and
unmarried, young mothers in early 1990. Around 3ff%anmarried and almost 15% of
married mothers have not reached 20 at that timee@tly, there are almost no married
mothers and only 7% of unmarried mothers at sucimgage. On the other hand, there
is an increasing share of older women among bothri@daand unmarried mothers.
Mothers older than 34 years made up only 4% of ieirmothers in 1990. This
proportion then rose to 16%, especially in late@0®round 8% of unmarried mothers
were aged 35 or more in 1990. This proportion tleghtly declined to rise since 2000s
to 14%. Although the trends in mean age are dingrgetween married and unmarried
mothers, the share of age groups which represéeith risk for the child got more
similar in both marital status groups. This cousVé contributed to the convergence of

health among marital and non-marital children.
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Figure 11.3. Married and unmarried mothers by etilmcaMothers, 1990-2010 (selected years),
N=1,370,604.
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Figure 11.4. Married and unmarried mothers by Mhers, 1990-2010 (selected years), N=
1,378,350.
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Figure 11.5 shows that the parity structure of redriand unmarried mothers rather
diverged among married and unmarried mothers. Airhal of all children born in a
marriage were firstborns in early 1990s. The proporthen declined by 10 percentage
points. The proportion of firstborns is higher amammarried mothers. It first declined
from 62% to 57% and the rose again to slightly ntbean 60% since mid1990s.
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Figure 11.5. Married and unmarried mothers by pakitothers, 1990-2010 (selected years), N=
1,378,350.
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11.4.2Decomposition of the trend in marital status gap

These compositional changes could influence thatahatatus gap without anything
else changing at all. To test for this option, t@®pose the reduction of the marital
status gap into two parts, the effect of changioigpmosition of married and unmarried
mothers by education, age, and parity, and the ggham the direct effect of marital
status. This is done by standardizing the populatomposition. Two standards are
possible (the composition from 1990 and 2010), sth lof them are applied and the
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result is averaged. Details on the methods areagygal in Chapter 15.2.3. The results
are shown in Table 11.4. The mean birth weight afital children rose only by 31g

between 1990 and 2010 while the figure for non-tabghildren improved by 122g.

The observed disparity in the mean birth weightpges thus dropped by 91g (from
205g to 113g). When the compositions of married amuarried mothers are fixed, the
expected improvements decline to 5g for childremlio married mothers and to 46g
for non-marital children. The gap would thus desesanly by 419 if the demographic
characteristics of married and unmarried mothetlsndit change since 1990. It means
that 46% (=41/91) of the trend in marital statup ga mean birth weight can be

explained by a change in the direct effect of mastatus. The remaining 50g (56%)

result from rising age and education of mothers.

Table 11.4. Decomposition of the trend in the nahgtatus gap in mean birth weight and low
birth weight rate. Live singleton births, 1990 &t 0, N=236110.

Observed values Standardized values
2010 with 1990 with
1990 2010 Trend 1990 2010 Trend

standard standard

Mean birth weight (g)

Married 3332 3363 31 3332 3353 5
Unmarried 3127 3249 122 3170 3200 46
Marital status gap 205 114 -91 162 154 -41

Low birth weight rate

Married 4.2 4.4 0.3 4.8 4.2 0.4
Unmarried 10.6 7.1 -3.5 9.1 8.6 -1.5
Marital status gap 6.4 2.6 -3.8 -2.0

Note: The populations of married and unmarried mistlare standardized on maternal
education, age, and parity.
Source: CSO (birth register), author’'s computations

Similar results hold also for low birth weight, slsown in the bottom panel of Table
11.4. The advantage of marital children in low Ibisweight rate declined by 3.8
percentage points (from 6.4% to 2.6%). The standeddtrend worsens by 0.4
percentage points among marital children and ingsdywy 1.5 percentage points among
non-marital children. The gap is thus reduced b9 percentage points (i.e.
2.0/3.8=52% of the total trend) due to the dimimghdirect effect of marital status. The
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remaining 48% of the reduction of the marital stagap in low birth weight rate can be

explained by socio-demographic composition of negrand unmarried mothers.

Shifting characteristics of mothers contributedstabtially to the trend of closing gap
between birth outcomes of marital and non-maritaldcen. However, approximately
half of the trend still remains unexplained. Thanslardized effect of marital status
declines less sharply, but still clearly in bothcmmes. These results suggest that any of
the five hypotheses may be valid.

11.5 Trend in the effect of marital status — tests of dection explanations

Previous section found that the selection explanatiand the direct (substantive)
explanations of the closing marital status gapamgroximately equally relevant. This
section inspects the selection explanations. Huewes the first two hypotheses, the
hypothesis of socioeconomic selection and the lngsi$ of marriage postponement. |
estimate a series of models that are aimed at iexmdethe trend in the effect of marital

status by individual characteristics of motherseylare listed in Table 11.5. The first
model (S0) includes only marital status interactgth time. The time variable is

categorical. It indicates all contexts that cormesp to each particular year. It is not

parsimonious, but allows a precise descriptiorhefttend and serves as a baseline.

Model S1 adds the effect of maternal educatione&i the socioeconomic selection
hypothesis which assumes that the changing sizthefmarital status gap can be
explained by the composition of unmarried motherseucation. Maternal education
significantly improves the goodness of fit of thedsl (likelihood-ratio test statistics is
15308 with 3 d.f. which gives p-value<0.0001, Al€cceases by 15252). Model S1
assumes that the effect of maternal education rh Weight did not change in time. In
other words, it expects that having a mother welhidary education was the same
advantage in 1990 as in 2010. This might not beddse (cf. [Koupilova 1998a,

Stipkova, Kreidl 2011]). So Model S2 allows theeeifof education to change in time.

This interaction is indicated to be statisticaliyrsficant, as well.

Analogical models for low birth weight are denofé@lto T2 and are also listed in Table
11.5. The effect of maternal education, added inifiproved the model fit. However,
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it does not significantly change in time. Likelitibeatio test (CHi=36 with 36 degrees
of freedom vyields p-value=0.46) and the comparisbAIC values (it rises by 36 from
T1 to T2) both favour T1 over T2. The significamhgrovement of models after
education is controlled for supports the hypothes$isocioeconomic selection. Before
the results of the models are shown, materialdstirig the other selection hypothesis is

provided.

Table 11.5. Goodness of fit statistics of the ramdotercept models of birth weight and low
birth weight. Live singleton births, 1990-2010 és#kd years), N(individuals)=1,327,484,
N(contexts)=182.

Models of birth weight Chi2 DF p-value AIC

S0: Unmarried x Year 13881 25 <0.00001 20358970
S1: S1+Education 29189 28 <0.00001 20343668
S2: S1 + Education x Year 29422 64 <0.00001 2038350
S3: S2 + Parity + Age 44671 68 <0.00001 20328266
S4: S3 + Parity x Year 44890 92 <0.00001 20328094
S5: S4 + Age x Year 44979 116 <0.00001 20328054
Models of low birth weight

TO: Unmarried x Year 4791 25 <0.00001 506653
T1: T1+Education 11336 28 <0.00001 500978
T2: T1 + Education x Year 11361 64 <0.00001 501013
T3: T1 + Parity + Age 13618 32 <0.00001 498377
T4: T3 + Parity x Year 13801 56 <0.00001 498253
T5: T4 + Age x Year <0.00001 498213

Likelihod-ratio tests Difference

Chi2 DF p-value in AIC
S1vs. SO 15308 3 <0.00001 -15302
S2vs. S1 234 36 <0.00001 -162
S3vs. S2 15249 4 <0.00001 -15240
S4 vs. S3 219 24 <0.00001 -172
S5vs. $4 89 24 <0.00001 -40
T1lvs. TO 5681 3 <0.00001 -5675
T2vs. T1 36 36 0.463 36
T3vs. T1 2608 4 <0.00001 -2600
T4 vs. T3 172 24 <0.00001 -124
T5vs. T4 88 24 <0.00001 -40

Note: Year is measured as categorical in these Im@aielike models presented in Table

11.6).

Source: CSO (birth register), author’'s computations
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The hypothesis of marriage postponement assumeghindrend in the marital status

gap is driven by parity and age composition of medrand unmarried mothers. Model
of birth weight S3 follows S2 and adds maternal agée parity. These effects are, as
expected, highly significant (see Table 11.5). Tie&t two models allow the effect of

maternal parity and age to change in time. Bothheke interactions showed to be
important, as well. The models of low birth weidgsad to the same conclusion. Model
T3 develops T1 (the effect of maternal educatioesdwoot change with time) by adding
maternal age and parity. Models T4 and T5 thennaltespectively, parity and age to
vary by time. The most complex model T5 is prefétog both likelihood-ratio test and

AIC. How the socioeconomic selection and marriagstmponement influenced the

marital status gap in birth weight and low birthige is shown in Figures 11.6 and
11.8.

Figure 11.6. Trend in the marital status gap ithhiveight estimated by models SO, S2, and S5.
Live singleton births, 1990-2010 (selected years) 827,484.
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Source: CSO (birth register), author’'s computations
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Figure 11.6 plots the results for birth weight. Ho#id line represents the crude marital
status disparity’ When education is controlled for in Model S2 (dashed line), the

gap declines, because part of it is explained byagsociation of unmarried motherhood
with low education, as expected by the socioeconmulection hypothesis. Maternal
education reduces the effect of education by tégsams. The socioeconomic selection
effect is not equal at every time point. It exptagbout 399 of the 186g disparity in
1990. The selection effect then gains in strengitlexplains the largest part of the
marital status gap during mid- and late 1990s.ifkstance, in 1996, 549 out of the total
171g gap in birth weight was due to maternal edocatThe selection effect then

weakened and it explained only about 30g of thegld¥pb by the late 2000s.

Chapter 6 showed that the association of unmastatus with low education grew
stronger in the 1990s (but attenuated later). Ehesated socioeconomic selection of
unmarried mothers prevented the marital statusrgapean birth weight from declining
more rapidly in the 1990s. Furthermore, Figure sh@ws that the effect of maternal
education on birth weight grew in this time. It fgldhe time trend in the coefficients of
maternal education from Model S5. The advantagangflevel of maternal education
which is higher than the lowest grade has beereldtging the whole study period and
rose gradually between 1990 and 2004. For instaheeadvantage of infants born to
university graduates, compared to the referenaegosy of elementary education, rose
from 187g to 238 g between 1990 and 2004. Thedfizbe advantage then oscillated
somewhat and seems to have stabilized at the bigl br even continues to grow.
This, however, does not outweigh the effect of mamng educational gradient in
unmarried motherhood. Declining socioeconomic selaan the latter half of the study
period promotes the convergence of mean birth vigigih marital and non-marital

children.

3" The size of the marital status gap is somewhaetdhan in the descriptive Figure 11.1. This is thue
the fact that the models are estimated a slighffereént population (children born to mothers yoang
than 18 years were excluded from the multivariat@ysis because they cannot be married).
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Figure 11.7. Trend in the educational gradient imthbweight estimated by model M5. Live
singleton births, 1990-2010 (selected years), N22,484.
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Source: CSO (birth register), author’'s computations

The trend in the effect of socioeconomic selecti@s similar in the case of low birth
weight. Figure 11.8 shows the effects of unmarsgéatus on the odds of low birth
weight estimated by models TO, T1 and T5. The skatie describes the odds ratio of
low birth weight for non-marital versus marital kclien. The crude odds ratio declined
from 2.55 to 1.56 between 1990 and 2010. It deesedess steeply when maternal the
educational selection is taken into account: frof9o 1.29 (see the dashed line which
plots the odds ratios estimated by Model T1). Theisgeconomic selection thus
attenuated the marital status gap. This took pkfter 2000. Before that, effect of
socioeconomic selection strengthened in the 198§se€ially the late 1990s when the
association of unmarried status with low educatimse). The decline of the
socioeconomic selection then promoted closing tlegited status gap in low birth

weight and its effect seems to have stabilizedta 2000s.
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Figure 11.8. Trend in the marital status gap in lowth weight (odds ratios) estimated by
models TO, T1, and T5. Live singleton births, 12900 (selected years), N=1,327,484.
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The hypothesis of marriage postponement argueghbatend in the marital status gap
is shaped by the postponement of marriage to higlger and after first birth. As
marriage tends to be delayed after first birth,ghp should increase, because firstborns
tend to weigh less. Marital childbearing has alsiftesd to higher ages. The longer the
woman/parental couple wait before having childrehe more resources they
accumulate and the better living conditions theyeh& his should increase the marital
status gap. On the other hand, higher pace ofisimegrage of married mothers may
reduce the advantage of marital children due tdobgiocal ageing and its negative

impact on birth outcomes.

The effect of marital status, net of the influerafematernal age and parity, on birth
weight (estimated by Model S5) is weaker than fifieceof socioeconomic selection. It
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is depicted with the dotted line in Figure 11.6eTgart of the gap which is explained by
maternal age and parity is small (around 20g) antstant until 2000. The effect of
marriage postponement then strengthens. The parfitime marital status gap which is
explained by the age and parity composition of rahncreased in the first half of
2000s and then stabilized at around 30g. If théypand age selection of unmarried
mothers did not change, the marital status gaprih Wweight would decline even faster
(see the dotted line - model S5). The trend of pwsment of marriage to higher age
and higher parities was prominent in the 2000s Gegeres 11.4 and 11.5), which

explains why the effect is stronger in this period.

The effect of marriage postponement was also fdebg rising disadvantage of
firstborns after 2000. It is depicted in Figure A This figure shows the trend in the
coefficients for maternal age and parity estimatedodel S5. The disadvantage of
firstborns ranged between 103g and 117g until Aed approached 130g. On the other
hand, the effect of marriage postponement was haaldie 1990s due to relatively high
disadvantage of children born to older mothers ($8ars). It was around 40g until
2000 and then gradually declined to about 10g. Thigributed to the preservation of
the marital status gap because unmarried mothenes mvere often older than 35 years

than married mothers in1990s (see Figure 11.4).

Figure 11.8 shows that marriage postponement dicsimape the declining gap in low
birth weight. The size of the gap attributable tatenmnal age and parity is low and
relatively stable (see the difference between tiwhdd and dotted line in Figure 11.8).
The odds of low birth weight for non-marital chiédr estimated by model T5 is 1.84 in
1990 and 1.19 in 2010. The respective figures fod& T1 are 1.99 and 1.29. Figure
11.10 shows why the marriage postponement did romtiffnthe marital status gap. It
plots the trends in the effects of maternal agepardy on the odds of low birth weight.
Unlike the previous results for birth weight, tHéeet of first parity is not substantially
larger than the remaining effects. It is increasthg odds ratio rose about 1.4-1.5 in the
1990s to about 1.6-1.8 in the late 2000s. The gisffect of first parity was also
compensated by the effect of young age, which veasharmful (odds ratio around 1)
until 2005 and then even became a favourable fadioe effects of higher age and
parity ranged between 1.3 and 1.5 and did not ahangch during the study period.
Persistently positive effect of high maternal agel@w birth weight (which was not
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observed for birth weight — see Figure 11.9) préserthe low birth weight rate of
children born to marriage from declining (and tiuevented possible hindering of the
convergence of the low birth weight rates of theitakhstatus groups). The marriage

postponement did not contribute to preserving thetal status gap in low birth weight.

Figure 11.9. Trend in the effect of maternal pasityd age on birth weight estimated by model
S5, 1990-2010. Live singleton births, 1990-2010e(ged years), N=1,327,484.
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Source: CSO (birth register), author's computations

In sum, socioeconomic selection of unmarried matlwentributed significantly to the
convergence of birth outcomes of married and unedrmothers. The rising
socioeconomic selection of unmarried mothers (aidg importance of SES for birth
weight) hindered the decline in marital status gad990s. Although the educational
gradient in mean birth weight (but not low birthiglg) rose well into the 2000s, the
compositional (selection) effect of education wesd since the late 1990s. Declining

socioeconomic selection of unmarried mothers couated to closing the marital status
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gap in both birth weight outcomes in the 2000s.€eglly the decline of the share of
women with elementary education among unmarriedherst which started in the
second half of the 1990s, contributed to this trend

Figure 11.10. Trend in the effect of maternal pasihd age on low birth weight (odds ratios)
estimated by model T5. Live singleton births, 12800 (selected years), N=1,327,484.
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The effect of marriage postponement was weakemoahdinfluenced the marital status
gap in mean birth weight. The effect took placethe latter part of the period and
inhibited the decline of the marital status gape @rowing association of unmarried
motherhood with early stages of family formationdered further convergence of the
birth weight of marital and non-marital childrerhd marriage postponement effect was
further supported by the increasing disadvantagefirstborns and a declining

disadvantage of children born to older mothers. difect of marriage postponement on
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the marital status gap in low birth weight involviedo processes that cancelled each
other: the disadvantage of first-borns did not sgabstantially and the disadvantage of
older maternal age did not decrease. As a reddtntarriage postponement did not

change the marital status gap in low birth weight.

11.6 Trend in the direct effect of marital status

Previous analysis showed that the trend of dedimrarital status gap in birth weight
cannot be fully explained by changing compositiormothers and changing effects of
maternal education, parity and age. The directceféé marital status weakened in the
two decades under study. Three hypotheses relatte tdirect effect of marital status
are tested in this section. The hypothesis of exdn@rotection assumes that marriage
IS more protective at times of economic uncertaifrtgt of the effect of maternal
education). The hypothesis of increasing sociakpiance of unmarried motherhood
relates the weakening of the marriage advantagehdew common non-marital
childbearing is in the given local and time contexinally, the hypothesis of rise in
cohabitation expects a linearly declining disadagetof unmarried status, because the
linearly rising share of cohabiting unmarried moghis assumed to explain narrowing

of the gap.

Table 11.6 presents the estimated models. Theerefermodels are M3 (for birth
weight) and L3 (for low birth weight) presentedealdy in Table 11.1. Three macro-
level explanatory variables are added to this lr@sehodel in Models M7 and L7. The
unemployment rate models the effect of economicedamty, the non-marital

childbearing rate measures how much acceptedrnttise give context to give birth as
unmarried. A continuous measure of year expredsesricreasing share unmarried
mothers with partners. These context-level predsctmprove the fit of the models and
reduce unexplained variance at the contextual .eVke standard deviation of the
random intercepts was 28.6 (see Table 11.3) whiak meduced to 23.4 in M7 (see
Table 11.7 below). Similarly the residual contestdl variability decreased from 0.110
to 0.074 between models L3 and L7 (see Tablesdrid411.9).
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Table 11.6. Goodness of fit statistics of the randotercept models of birth weight and low
birth weight. Live singleton births, 1990-2010 és#kd years), N(individuals)=1,327,484,

N(contexts)=182.

Chi2 DF p-value AIC
Models of birth weight
M3: Unmarried + Education + Age +
Parity 43915 8 <0.00001 20328902
M7: M3 + Nonmarital childbearing rate +
Unemployment rate + Year 43985 11 <0.00001 20328838
M8: M7 + Unmarried x Unemployment 44025 12 <0.0000120328800
M9: M8 + Unmarried x Unemp. x Policy 44323 24 <@o 20328526
M10: M7 + Unmarried x Nonmarital CB 44124 12 <0.0@0 20328700
M11: M7 + Unmarried x Nonmarital
CB_splined 44299 16 <0.00001 20328534
M12: M7 + Unmarried x Year 44415 12 <0.00001 20328410
Models of low birth weight
L3: Unmarried + Education + Age +
Parity 13130 8 <0.00001 498624
L7: L3 + Nonmarital childbearing rate +
Unemployment rate + Year 13475 11 <0.00001 498533
L8: L7 + Unmarried x Unemployment 13522 12 <0.00001 498496
L9: L8 + Unmarried x Unemp. x Policy 13861 24 <@oQ 498382
L10: L7 + Unmarried x Nonmarital CBR 13580 12 <@MOQ 498448
L11: L7 + Unmarried x Nonmarital
CBR_splined 13683 16 <0.00001 498397
L12: L7 + Unmarried x Year 13658 12 <0.00001 498362
Likelihod-ratio tests Difference
Chi2 DF p-value in AIC
M7 vs. M3 70 3 <0.00001 -64
M8 vs. M7 40 1 <0.00001 -38
M9 vs. M8 298 12 <0.00001 -274
M10 vs. M7 139 1 <0.00001 -138
M11 vs. M10 175 4 <0.00001 -166
M12 vs. M7 430 1 <0.00001 -428
L7 vs. L3 96.51 3 <0.00001 -91
L8 vs. L7 39.16 1 <0.00001 -37
L9vs. L8 138 12 <0.00001 -114
L10 vs. L7 87 1 <0.00001 -86
L11 vs. L10 58 4 <0.00001 -50
L12vs. L7 173 1 <0.00001 -171

Source: CSO (birth register), author's computations

The effect of unemployment rate is, surprisinglysifive. An increase of 10 percentage

points elevates the mean birth weight by 24 g foweht 2.4 in M7). The effect is
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rather small considering that the unemployment rately oscillates by more than few
percentage points (except the unique situatiom@fl©90s). The influence on low birth
weight seems to be even weaker. The coefficientnattd by model L7 (see Table
11.8) has value -0.01 (odd ratio 0.90 when for % ifcrease in unemployment rate).
The positive influence of unemployment rate on hbidutcomes will be discussed

below.

Table 11.7. Coefficients estimated in models athbiveight. Live singleton births, 1990-2010
(selected years), N(individuals)=1,327,484, N(crig)=182.

M7 M8 M10 M12
Fixed effects
Unmarried mother -63.0*** -64.8*** -68.0%**  -114.0***
Maternal education (Elementary=ref.)
Lower secondary 169.6**  169.5***  169.1*** 167.8***
Complete secondary 208.3***  208.4**  208.0** 20679
Tertiary 220.9%*  221.0%*  221.0%**  220.7***
Maternal parity (Second child=ref.)
First child -116.7%*  -116.8***  -116.9**  -117.3***
Third+ child -19.0*** -18.9%** -18.7*** -18.3***
Maternal age (20-34= ref.)
18-19 =11, 3%** =11, 3%** -10.8*** -9, 7***
35+ -22.3*** -22.1%** -21.7%** -21.7%**
Unemployment rate (Mean=6.4=ref.) 2.4%** 1.9%** 2.4%** 2.6%**
Non-mar. childbearing rate
(Mean=25.6=ref.) -2.4%** -2.4%** =27 2. 4%
Year (1990=ref.) 3.3%** 3.4%** 3.5%** 2.5%x*
Unemployment x Unmarried 1.7%%*
Non-marital CBR x Unmarried 1.1%%
Year x Unmarried status 3.8%**
Intercept 3,204.3** 3,203.6*** 3,201.4*** 3,214.6***
Random effect
SD(Intercept) 23.4%** 23.6%** P il 24.,9%**
Rho 0.002***  0.002***  0.002*** 0.002***

Note: *** p<0.01, ** p<0.05, * p<0.1.
Source: CSO (birth register), author’'s computations

The effect of non-marital childbearing rate is rega Non-marital childbearing rate
rose roughly by 30 percentage points during thdysperiod. According to model M7, a
30% rise in the prevalence of non-marital childbeammplies a 729 (-2.4 * 30) decline

in mean birth weight. This can be expected becansee unmarried mothers, who
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usually have smaller infants, clearly reduce thamibirth weight. The effect of non-
marital childbearing rate is positive: a 30% risenon-matrital childbearing implies a
1.35 (=exp(30*0.01) times higher odds of low bintreight. Year influences birth

weight positively. We have seen in Chapter 10 thattime trend in mean birth weight
was not linear and that the value in 2010 was amid that of 1990. But with all the
variables controlled for, the upward tendency pitevand the mean birth weight tends
to rise by 3.3g per year. Analogical trend for lbisth weight is much less clear. The
coefficient is lower than -0.01. The general effectf the context-level variables

variables are, however, not the main interest here.

Table 11.8. Coefficients estimated in models of lweth weight. Live singleton births, 1990-
2010 (selected years), N(individuals)=1,327,4840d{exts)=182.

L7 L8 L10 L12
Fixed effects
Unmarried mother 0.297**  0.309***  0.325***  (0.538***
Maternal education (Elementary=ref.)
Lower secondary -0.667*** -0.666*** -0.664*** -0.6B™**
Complete secondary -0.902***  -0.902*** -0.900*** 8BI8***
Tertiary -1.007***  -1.008*** -1.010*** -1.012***
Maternal parity (Second child=ref.)
First child 0.443***  0.444**  0.445***  0.447***
Third+ child 0.304***  0.304***  0.303***  0.301***
Maternal age (20-34= ref.)
18-19 -0.026 -0.026 -0.028* -0.032**
35+ 0.333**  (0.330***  0.328***  (0.327***
Unemployment rate (Mean=6.4=ref.) -0.011**  -0.006**  -0.011*** -0.03***
Non-mar. childbearing rate
(Mean=25.6=ref.) 0.010***  0.011**  0.013***  0.010***
Year (1990=ref.) -0.006***  -0.007***  -0.008*** -0.001
Unemployment x Unmarried -0.014***
Non-marital CBR x Unmarried -0.007***
Year x Unmarried status -0.019***
Intercept -2.635%**  -5205%** -2.620*** -5,138***
Random effect
SD(Intercept) 0.074**  0.077**  0.078***  0.081***
Rho 0.002***  0.002***  0.002***  (.002***

Note: *** p<0.01, ** p<0.05, * p<0.1.

Source: CSO (birth register), author’'s computations
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The interaction of the macro-variables with matemmarital status is important for
evaluation of the hypotheses. Models M8 and M94h8 L9, respectively) focus on the
hypothesis of economic protection and include adgon between marital status and
unemployment rate. This interaction (added in mod&8 and L8) is highly statistically
significant for both outcomes (birth weight and Itwvth weight). It assumes that the
effect of unemployment is linear. However, we haeen in Chapter 6 that rising
unemployment influenced marital behaviour of matheifferently under different
policy regime. The protective effect of marriageynmave changed as well under these
changing conditions. Models M9 and L9 thus allow ihteraction between marital
status and unemployment to vary by policy regimas Three-way interaction adds 12
more parameters but improves the fir of the modefsst build this model step-wise
and tested if a simpler model with the policy vaka represents the data more
parsimoniously. The three-way interaction modehes best for birth weight, but not for

low birth weight®®. So | prefer model M9 for birth weight and M8 fow birth weight.

Selected coefficients estimated by model M9 arevshim Table 11.9. The protective
effect of marriage is clear in the first half o&tth990s (before the social security system
was fully reformed). Unemployment rate had a negatiffect on mean birth weight of
children born to both married and unmarried motteerd the impact on non-matrital
children was about 4g stronger. The effect of uriegmpent on birth weight then turned
to be slightly positive between 1996 and 2008. &hisr no substantial difference
between marital and non-marital children. A likedxplanation is that (unlike the
previous period) women of prime childbearing agartetl to intensively delay
childbearing and probably started to be more dediieeabout timing of the birth and the
consequences of economic insecurity were not themful as when the first
experiences with market economy were learned in #ly 1990s. Rising
unemployment showed to impact negatively on nontalashildren after the 2009 cuts
on the social benefits for single mothers. Theatféé economic protection of marriage
was thus revived at the end of the study period. tkn other hand, the effect of
marriage protection is not present for low birth igi. The coefficient for
unemployment rate estimated by mode L8 is almast for marital children and -0.02

for non-matrital children.

% The three-way interaction in L9 was only significalue to the policy variable than interacted with
marital status among captured the L9
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Table 11.9. Selected coefficients estimated by nso9 and M11. 1990-2010 (selected
years), N(individuals)=1,327,484, N(contexts)=182.

Marital status

Unmarried
(interaction Main effect of
Married terms) policy

M9
The effect of unemployment rate
Policy
Universal benefits 4.7 -3.8 -88.6
First income-testing -1.0 -4.2* -52.3%x*
Advanced income-testing 1.1* 0.1 ref.
Equal length of maternity allowance 0.3 =310 A%
Main effect of unmarried status Ref. -61.1%**
M11
The effect of non-marital childbering rate
Non-marital childbearing rate
<35% -1.6%** 2.5%x*
>35% -2.6%** 1.3
Main effect of unmarried status Ref. -62.8***

Note: *** p<0.01, ** p<0.05, * p<0.1.
Source: CSO (birth register), author’'s computations

Models M10 and M11 (L10 and L11, respectively) téds¢ hypothesis of social
acceptance of non-marital childbearing. The harreftéct of unmarried status should
diminish when the absence of marriage becomes gwremon and socially accepted.
The interaction between non-marital childbearing,radded in models M10 and L10 is
highly statistically significant. The effect of tlspread of non-marital childbearing is
assumed to be linear in these models. To testhmpbssibility that the effect is not
linear, models M11 and L11 add (and interact witlrital status) a spline variable that
allows the effect of non-marital childbearing rabechange the slope in context where
its value exceeds 3582 This improves the model fit. The likelihood-ratist criterion
comparing M10 to M10 is 175 with 4 degrees of fiad(p-value<0.001) and AIC
decreases by 166. The test statistics is lowerstilithighly significant (58) and AIC
drops by 50 for L11 vs. L10.

%9 first included more knots for the spline varialaind the threshold of 35% showed to change the sin
of the coefficient.
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The resulting coefficients for birth weight (M1ljeashown in Table 11.9 and for low
birth weight (L11) are presented in Table 11.10mdrried status interacts negatively
with non-marital childbearing in the context whetres lower than 35%. The marital
status gap was estimated to 61g by model M11 ardogses by 2.5g with every
percentage point rise of non-marital childbeariater The increase of the non-marital
childbearing rate from 10% to 35% implies disappaee of the gap (25*2.5=62.5).
Table 11.10 shows that the also the marital stgagsin low birth weight becomes
smaller as the non-marital childbearing rate ri3é® difference in the logit of low birth
weight (whose reference value is 0.30) declineI\ with every percentage point
increase of non-marital childbearing rate (0.01*@25 i.e. the gap in the logit of low
birth weight drops to only 0.05). This supports thecial acceptance hypothesis.
However, the effect reverses once having childretside marriage becomes too
common. Rising share of mothers who are not marisedot beneficial for their
children once more than approximately one thirdtofdren are born outside marriage.
The interaction coefficient that term is rather léw both outcomes so the reversal of
the trend did not influence the marital status gapstantially but it could contribute to
widening of the disparity between marital and naawrital newborns in the future if the

non-marital childbearing rate continues to grow.

Table 11.10. Selected coefficients estimated by eteot19 and M11. 1990-2010 (selected
years), N(individuals)=1,327,484, N(contexts)=182.

Marital status

Unmarried
Married (interaction terms)
The effect of non-marital childbering rate
Non-marital childbearing rate
<35% 0.011%** -0.013***
>35% 0.010%** 0.004
Main effect of unmarried status Ref. 0.296***

Note: *** p<0.01, ** p<0.05, * p<0.1.
Source: CSO (birth register), author’'s computations

Finally, models M12 and L12 extend model M7 andby7interacting maternal marital
status with year which measured the spread of dtatti@mns within unmarried family
arrangements. The models assume that the effetiadtal status declined linearly in

time, as the childbearing in cohabitation spredds Bssumption is strongly supported.
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The criterion of the likelihood-ratio test is thaglhest for one degree of freedom (430
for M12 and 173 for L1; also the decline of AlCtl® most pronounced).

The value of the interaction effect is positive aather large. Model M12 predicts the
marital status gap to be 114g (referring to ther &®0) and declining by almost 4g
every year (i.e. by 84g within two decades). Thenamied status disadvantage in the
logit of low birth weight was estimated to 0.54 1890 by model L12 which then

declined by 0.02 every year (it results in decle0.40 in 20 years). This strongly

supports the hypothesis of rise in cohabitation.

In sum, this chapter showed marriage has had afibehesffect on birth weight of

newborns during the whole study period and in alficdemographic groups. The
strength of the effect of marital status variesrbgternal characteristics. Unmarried
status is most harmful for children born to youmgl @oorly educated women. Higher
education and age partially protect against theativg consequences of unmarried
status (this holds especially for mean birth weigid less for low birth weight) but do
not override it. Having children outside marriageriore common for first-time mothers
and the disparity between marital and non-marikéldeen is less pronounced at first
parity. The risk of adverse outcomes of maternahamied status rises gradually with

progressing parity.

The birth weight of children born to married andmarried mothers converged
significantly during the past two decades. Severgdlanations for this trend were
evaluated. One kind of the explanations relategsht self-selection of unmarried
mothers from women with characteristics which ao¢ favourable for the health of
infants (low maternal education, first parity). Albohalf of the convergence can be
attributed to these socio-demographic charactesistf mothers. Rising educational
attainment of mothers (especially diminishing o€ tlowest educational category)
fuelled the convergence of birth outcomes by misti@us, except for a period around
the mid- and late 1990s, when strengthening edutatselection of unmarried mothers
hindered narrowing of the gap. This was a timeisihg economic uncertainty. The

effect of maternal education on birth outcomes eaased and, moreover, maternal
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education became also more tightly associated eéthmarital status. But the strong
educational stratification of unmarried motherhaidrted to weaken after 2000 and
contributed thus to the convergence of birth wesgiitmarital and non-matrital children.
Postponement of marriage after first birth (andstiguowing association of unmarried
motherhood with first parities) prevented furthesclihe of the marital status gap in
mean birth weight (but not low birth weight), esipdlg in the 2000s, when the
disadvantage related to first parity deepened. tBat contribution of the marriage

postponement to the trend in the marital statusigépth outcomes was rather low.

Three substantive explanations of the trend in talastatus gap in birth weight and low
birth weight are valid, as well. The declining gagboth birth weight outcomes can be
attributed especially to the rising share of unmedrrmothers who have partners and
thus benefit from more social support. The incmegsshare of cohabiters among
unmarried mothers makes the average disadvantagemérried status decline. The

next chapter further inspects this finding.

The explanation of the diminishing marital statug gy rising social acceptance of
unmarried motherhood was supported, as well. Thpadlity between marital and non-
marital children was lower in contexts with highgrevalence of non-marital
childbearing. However, this holds only under certdireshold. When the non-marital
childbearing rate exceeds 35%, its rise is not t@ak for non-marital children
anymore. This suggests that once the social stafrmamarried motherhood is blunted,

the negative implications of the spread of non-tahdhildbearing prevail.

The hypothesis of economic protection assumestligapositive effect of marriage on
birth weight gets stronger at times of economiceausity. This protective effect of
marriage was found in the first half of the 1990sew childbearing at early age was
common and social policy universally supported feesi The negative impact of
unemployment rate on birth weight vanished amonth boarital and non-marital
children after 1995. This can be tentatively expdi by the postponement of
childbearing that took place at that time. Womerovigit endangered by the economic
situation and by the diminishing support for faeslifrom the social security system
may have decided to postpone childbearing and kfisghe study population. The
protective effect of marriage against economic wagsty was revived at the end of the
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2000s when cuts on the social benefits for singlethers were introduced. An

economic crisis took place at the same time whaliccbe another source of this effect.
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12 THE EFFECT OF PARTNERED AND SINGLE MOTHERHOOD

This chapter assesses the heterogeneity of unmhamahers and inspects whether
partnered unmarried motherhood has the same negatpact on birth outcomes as
single motherhood. The data have serious limitsfiidfilling this task. They do not
allow a multivariate analysis of the trend acrdss whole study period. | therefore
divide the analysis into two parts. The first paescribes the crude trend in the birth
weight disparity by family arrangement which is ratbed with multiple imputation of
the missing data on family arrangement in the perd®90-2006. The second part
analyses the period with fully observed data (200I0) and analyzes the net effect of
family arrangements on birth weight outcomes.dbassesses to what extent the results
from previous chapter might be biased by ignorihg heterogeneity of unmarried

mothers.

12.1 Description of the trend

The data from the birth register allow distinguighipartnered and single unmarried
mothers only since 2007. This section models ths# pands in the low birth weight

rate among children born to partnered and singleauned mothers. The analysis is
done on the aggregated data coming from the meliiplputation. The technique of

multiple imputation was already introduced in Cleapt where | used it to reconstruct
the trend in family arrangements of unmarried mah&his section analyses the birth
weight of children born to these reconstructedgates of family arrangement.

Figures 12.1 and 12.2 plot the trends in mean bugight and low birth weight rate

(respectively) by the imputed categories of matefaiily arrangement. Figure 12.1
shows that the rising trend of mean birth weightnoh-marital children was present
among both children of partnered and single wometR00s. The trend then continued
for children of partnered mothers, but stoppediritants without fathers. Improvement
for children born to unmarried partners was fron¥@j to 3300g. The mean birth
weight of children born to single mothers first @ofom 3040g to 3120g and then
dropped to 3070g. The estimated trend in the lowh lweight rate follows a similar

pattern. Figure 11.2 shows that the favourabledsenf decreasing incidence of low

birth weight in all family arrangements stoppedate 1990s for children born to single
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mothers (and also for marital children), while ttrend for children of partnered
mothers continued to be improving till 2005 andnttetabilized. The proportion of
children born to partnered mothers (mothers whonteg fathers) who had low birth
weight drop from 9% to 5% between 1990 and 201@. ds$timated low birth weight for
children without reported fathers first declinednr 15% to 12%, but then rose again,

even above the original level.

Figure 11.1. Trend in mean birth weight by familgramgement (categories of single and
partnered mothers from multiple imputation in 129D6). Live singleton births, 1990-2010
(selected years), N= 1,344,508.

3000 3100 3200 3300 3400

1990 1995 2000 2005 2010
Year
—— Married — Unmarried
---- Model - partnered —— Model - single

Source: CSO (birth register), author’'s computation

Both figures show an oscillation of the trend in02€2008, especially among the
children of single mothers. Their outcomes are iBgantly better in these two years.
This is clearly a consequence of the misreportihgiongle status due the maternity

allowance policy. Mothers who lived in unmarriedians pretended to be single and
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thus elevated the birth weight in the single grolipe bias is filtered in the imputed

time series, because | included a variable indigatie 2007-2008 period as special.

Figure 11.2. Trend in low birth weight rate by fmarrangement (categories of single and
partnered mothers from multiple imputation in 129D6). Live singleton births, 1990-2010
(selected years), N= 1,344,508.
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Source: CSO (birth register), author’'s computations

| compare the imputed data with hypothetical sdesasf the birth weight disparities to
evaluate their plausibility. The observed data®@22010 show that the disadvantage
of maternal single status is much larger than ikadyantage of partnered status. This
does not necessarily hold also for the past tréhd. imputed dataset suggests that the
discrepancy between the two unmarried family areamgnts was widening during the
study period. Theoretically, two extreme alternatbecenarios can be imagined. The first
scenario is a constantly high disparity betweendodm born to single and partnered
mothers. It assumes that disparity was the samagltine whole study period. The

second extreme assumes that, as both single motiterlind parenthood within an
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unmarried relationship were rare and rather devimmbs of parenthood in 1990, there
was no difference between the birth weights ofdrkih born to all unmarried mothers,
without regard to the parental partnership staflise disparity between the two
unmarried family arrangements then rose gradualthé observed level in 2007-2010.
Hypothetical results of these scenarios, togeth#r the trends estimated by multiple
imputation are shown in Figures 12.3 and 12.4. Betam how the hypothetical trends
were computed are described in Chapter 15.2.4.

Figure 12.3. Adjusted trend in mean birth weightfémily arrangement, (categories of single
and partnered mothers from multiple imputation #90-2006). Live singleton births, 1990-
2010 (selected years), N= 1,344,508.

3000 3100 3200 3300 3400

Limits defined by the extreme scenarios
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1990 1995 2000 2005 2010
Year
— Married — Unmarried
---- Model - partnered —— Model - single

Source: CSO (birth register), author’'s computations

Although they are unlikely, the two extreme scemgudefine the limits of what might
have happened with the birth weight disparity hyifg status and allow an assessment
of how realistic the results of multiple imputatiare. | also adjusted the oscillation of

the trend in 2007-2008, which was caused by mistewpsingle status, by linear
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interpolation between 2006 and 2009. The imputetidtrfor children of partnered
mothers and also both of the extreme scenariosestighat children of partnered
mothers are being born with increasing weight dmay tare thus getting more similar to
children born in marriage. The convergence was aue@ also by slightly worsening
outcomes of marital children in 2000s. The trendess clear for children of single
mothers. Their mean birth weight was improving #9Qs, similarly as we saw in all
family arrangements. After 2000, the trend has nsack This pattern is, more or less

pronounced, present in all three models.

Figure 12.4. Adjusted trend in low birth weighterdtty family arrangement (categories of single
and partnered mothers from multiple imputation #90-2006). Live singleton births, 1990-
2010 (selected years), N= 1,344,508.
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Source: CSO (birth register), author's computations

The models however differ in whether there is aveogence towards marital children.
The assumption of constant disparity between mamitd non-marital children suggests

slightly narrowing difference between marital chdd and children of single mothers.
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The scenario of equality of nonmarital arrangemantsl990, on the other hand,
suggests widening gap. The imputed model indicatstight divergence in mean birth
weight and rather stable gap in low birth weightwaen children born to married and
single mothers. In any case, the disparity betwaeh weight of children born in these

two family arrangement persists to be large.

When the oscillation in the outcomes in 2007-2088smoothened, the disparity
between children born to different family arrangetseseems to be stabilizing at the
end of the study period with possible worseningdréor infants born to single mothers

at the very end of the time series.

12.2 Multivariate analysis of recent data

The recent part of the data series (2007-2010) eothplete information about fathers
acknowledgement allows a multivariate analysis whigll shed light on whether the
findings on unmarried status and its interactiothwither variables in influencing birth
weight applies to both single and partnered unmdrmothers. Although | do not
expect to find any substantial changes in the eizthe effects within such a short
period of time, the models are built in the samexmea as in previous chapter to allow
direct comparison of the size of the effects. Wil also help to understand the policy-

induced misreporting of fathers.

| first focus on the relationships between indiatllevel variables and test, whether the
effect of family arrangement interacts with contkxtel variables to see whether the

expectations about the marital status gap holthdth single and partnered status.

12.2.1General pattern

This section focuses on the individual charactessif mothers and their interactions in
influencing birth weight and low birth weight. Theodels are analogical to those of
Chapter 11 and are listed in Table 12.1. Models &htl L1 include only family
arrangement of the newborn’s mother. Maternal ettutas added in Model M2 and
L2. Finally, Models M3 and L3 include also materr@je and parity. As expected,

goodness of fit statistics prove all these varialde important. Likelihood-ratio tests
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favour the more complex models (p-values<0.0001) AIC is the lowest in Models
M3 and L3.

Table 12.1. Goodness of fit statistics of the randitercept models of birth weight. Live
singleton births, 2007-2010, N(individuals)=4394B4dcontexts)=56.

Chi2 DF p-value AIC
Models of birth weight
MO: Variance components model - 6750268
M1: Family arrangement 7950 2 <0.00001 6742321
M2: M1 + Education 11562 5 <0.00001 6738716
M3: M2 + Age + Parity 17090 9 <0.00001 6733196
M4: M3+ Family arrang. x
Education 17161 15 <0.00001 6733136
M5: M4 + Family arrang. x Parity 17473 19 <0.00001 6732833
M6: M5 + Family arrang. x Age 17515 23 <0.00001 6732798

Models of low birth weight

LO: Variance components model -- 180479
L1: Family arrangement 3972 2 <0.00001 177112
L2: L1 + Education 5293 5 <0.00001 175943
L3: L2 + Age + Parity 6244 9 <0.00001 174851
L4: L3 + Family arrang. x Education 6217 15 <0.00001 174807
L5: L4 + Family arrang. x Parity 6226 19 <0.00001 74896
L6: L5 + Family arrang. x Age 6247 23 <0.00001 174684
Likelihod-ratio tests Difference
Chi2 DF p-value in AIC
M1 vs. MO 2 <0.00001 -7947
M2 vs. M1 3612 3 <0.00001 -3605
M3 vs. M2 5528 4 <0.00001 -5520
M4 vs. M3 71 6 <0.00001 -60
M5 vs. M4 312 4 <0.00001 -303
M6 vs. M5 43 4 <0.00001 -35
L1vs. LO 3371 2 <0.00001 -3367
L2 vs. L1 1175 3 <0.00001 -1169
L3 vs. L2 1099 4 <0.00001 -1091
L4 vs. L3 57 6 <0.00001 -45
L5 vs. L4 119 4 <0.00001 -111
L6 vs. L5 21 4 <0.001 -13

Source: CSO (birth register), author’'s computations

The effect of family arrangement is allowed to eliffor educational groups of mothers
in Models M4 and L4. This interaction is statisligasignificant, but the evidence in
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favour of the more complex models is weaker thathenprevious steps of the model
building (the likelihood ratio test criterions amauch lower; AIC decreases by only 60
between M3 and M4 and even by 45 between L3 and TH¢ interaction between
family arrangement and, respectively, maternaltpdadded in Model M5 and L6) and
age (see Model M6 and L6) are also significant asirailar level of statistical

significance.

Table 12.2 shows coefficients of the step-wisetbubdels of birth weight. There is a
large gap in birth weight between children bornmarried and unpartnered mothers.
Outcomes of children born to partnered mothersnaoee similar to marital children
than to children of single mothers. The crude disathge of partnered status estimated
in Model M1 is only 60g while it reaches more thab0g for single status. For
comparison, the total disadvantage of unmarrietustevas about 100g in late 2000s
(see the solid line Figure 11.6 in the previougptég. These gaps are, to a large extent,
attributable to socioeconomic status (educatiory damographic characteristics of
mothers (age and parity). Model M2 controls for #ifect of education. This reduces
the disadvantage to 40g and 198g, respectivelyeial age and parity further decrease
the effects to only -8g for partnered status ansigpently high -166g for unpartnered
status. The effect of unmarried status in geneet ,of maternal education, and parity,
was about 40-50g in late 2000s (see the dottecHimere 11.6).

Distinguishing unmarried mothers by their familyaargement attenuated the effects of
the other variables, which suggests that they Wwesed by the overrepresentation of
single mothers within the unmarried category irtaiarsocio-demographic groups. This
applies to the effect of maternal education and bhgenot to the effect of birth order.
Higher maternal education represents a large adgarfor the birth weight. The gap
between the highest and the lowest educationalpgn@s estimated to 210-250g in late
2000s (see Figure 11.7). The size of the coeffiaeslightly overestimated due to the
association of low education with single statuse €ducational gap estimated by Model
M3 is 206g, which is still very high, but lower thahe effect uncontrolled for

partnership status of unmarried mothers.

Table 12.2. Coefficients estimated in random-irgptanodels of birth weight. Live singleton
births, 2007-2010 , N(individuals)=439494, N(congx56.

M1 M2 M3 M6
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Fixed effects
Family arrangement (Married=ref.)

Unmarried, reported father -57.6%** -39, 7%** -8.0%* 22 4%
Unmarried, unreported father -251.6***  -197.5%** G6@.3** -174.7***
Maternal education (Elementary=ref.)

Lower secondary 140.8*** 150.8*** 147 .4%**
Complete secondary 165.9%*  188.8**  182.0***
Tertiary 175.1%*  206.2***  199.7***
Maternal parity (Second child=ref.)

First child -124. 1% -137.2%**
Third+ child -11.9%** 9.8***
Maternal age (20-34= ref.)

18-19 -7.0 9.1
35+ -11.9%** -22.6%**
Education x Partnership status

Lower secondary x With father -0.8
Complete sec. x With father 4.3
Tertiary x With father 4.3
Lower secondary x No father -18.9**
Complete sec. x No father -3.1
Tertiary x No father 35. 7%+
Maternal parity x Partnership status

First parity x With father 29.0%**
Third+ parity x With father -55.8***
First parity x No father 45,9***
Third+ parity x No father -70.7%**
Maternal age x Partnership status

18-19 x With father -34.4**
35+ x With father 34 .3***
18-19 x No father -25.7
35+ x No father 0.3
Intercept 3361.1**  3208.8***  3240.0***  3248.9***
Random effect

SD(Intercept) 32.7%** 26.3*** 27.9%** 27 4%
Rho 0.004***  0.003***  0.003***  0.003***

Note: *** p<0.01, ** p<0.05, * p<0.1.
Source: CSO (birth register), author's computations

The bias in the effect of maternal age is much nserégous. Low maternal age (below
20 years) was associated with a 15-40g disadvamate late 2000s (see Figure 11.9).
However, it is completely explained by the facttthgung mothers tend to be single

much more than other age groups. The value of deéficient for young maternal age
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in Model M3 is only 7g. The effect of older matdrrzage (35+ years), which also

reduces birth weight in comparison to the middle agtegory, does not change as
dramatically. It was around 15g without control feartnership status of unmarried

mothers (see Figure 11.9) and declined to 12g wihemartnership status is controlled
for in Model M3 (see Table 12.2).

The interactions of maternal family arrangementhwitespectively, her education,
parity and age (estimated by Model M6) suggest that disadvantage of single
motherhood is not equally strong for all socio-dgnaphic groups of mothers. The
negative effect of single status is 36g weaker amoothers with tertiary education.
The disparity between partnered and married stdiess not differ by maternal
education. Both partnered and single motherhood tiaee more harmful the more
children the mother already has. The interactiosingle status with parity is stronger.
The disadvantage of single status is 46g lowerfifstborns, compared to second
children, and 71g higher for third and higher par®Partnered status represents no
disadvantage for firstborns (the interaction effett29g fully compensated the -22g
main effect of partnered status — see Model M6k disadvantage at second parity
persists and becomes some 56g higher at higherséh@md parity. Unmarried status
(both single and partnered) is more harmful wheis tombined with young maternal
age. Young age deepens the disadvantage relagmttteered status by 34g. The same
coefficient for single status is -26g, but it ist sagnificant in statistical terms. Also its
size is substantively negligible when we consither aimost 180g main effect of single
status. Older maternal age outbalances the ditferéetween married and partnered
status. Among mothers aged at least 35 years, ggadnstatus turns to be a slight
advantage of 12 g (-22+34). Advanced age, howedaes not alter the detrimental

effect of single status.

Table 12.3 presents analogical results for lowhbwieight. Model L1 describes the
elevated risk of low birth weight among childrerritoéo partnered and especially single
mothers that was already shown in Figure 12.2. &sqmd in logit, the gap is 0.14 for
partnered status and 1.14 for single status. Mb@8etontrols for maternal education
and model L3 adds also maternal age and paritgrdstingly, partnered motherhood
(compared to marriage) does not elevate the logilow birth weight at all. The

coefficient has even a negative sign (-0.07), iatiing a slight (although negligible)
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advantage of children born to partnered mothersafizwed to the models which did not
distinguish partnership status of unmarried mothies gradient in maternal education
is somewhat lower. When compared to elementary atun; university education

decreases the logit of low birth weight by 0.92Model L3 and by 1.01 in Model L3

from the previous chapter where all unmarried matheere treated together. The
difference between the two effects is very smallosly a small part of the effect of
maternal education can be explained by the highevabence of single motherhood

among women with low education.

The interaction terms added in Model L6 reveal taris/e difference in the interaction
between family arrangements and maternal educaticcomparison to the previous
results on birth weight. The effect of single ssasthows an educational pattern, but it is
inverse compared to the findings from the analydisirth weight above and the
analysis of low birth weight on unmarried statug@neral. Giving birth as unpartnered
elevates the risk of low birth weight much more agdigher educational categories.
Model L6 shows that the disadvantage of singleustas 0.73 among children of
mothers with elementary education and 1.09 (=0.73%)0among children of university
graduates. It corresponds to odds ratios 2.08 a@id, 2espectively. Children born to
single mothers with complete secondary educatiore leven 3.06 (=exp(0.73+0.39))
times higher odds of having low birth weight thdreit counterpart from married
families. The effect of partnered status does ranty by maternal education. The

interaction terms are very close to zero and s$idiby insignificant.

The disadvantage of partnered or single statusiittypand age categories varies in the
same manner as in the analysis of birth weight abBwth partnered and single status
are the least harmful for firstborns and most rigkychildren born at high parities or to
young mothers. The effect of single status doesvant with maternal age, except for
the lowest age category. The detrimental effecpatnered status declines and even
inverts with progressing maternal age. Logit of lowth weight does not differ between
children of married and partnered mothers at thddiaiage category. When the mother
is at least 35 years old, being partnered rathan tmarried represents a modest
advantage of 0.18 (-0.01-0.17). This correspondedus ratio 0.84, i.e. almost 20%

lower odds of low birth weight.
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Table 12.3. Coefficients estimated in random-irdtepa models of low birth weight. Live
singleton births, 2007-2010, N(individuals)=439484contexts)=56.

L1 L2 L3 L6
Fixed effects
Family arrangement (Married=ref.)
Unmarried, reported father 0.135*** 0.033*  -0.07¥* -0.012
Unmarried, unreported father 1.147*** 0.886*** 058*  0.731**
Maternal education (Elementary=ref.)
Lower secondary -0.482**  -0.533*** -0.631***
Complete secondary -0.659***  -0.746***  -0.853***
Tertiary -0.796***  -0.918**  -1.037***
Maternal parity (Second child=ref.)
First child 0.522**  (0.639***
Third+ child 0.245**  0.162***
Maternal age (20-34= ref.)
18-19 -0.131***  -0.375***
35+ 0.239***  (0.286***
Education x Partnership status
Lower secondary x With father 0.059
Complete sec. x With father 0.043
Tertiary x With father 0.100
Lower secondary x No father 0.268***
Complete sec. x No father 0.392%**
Tertiary x No father 0.358***
Maternal parity x Partnership status
First parity x With father -0.240%**
Third+ parity x With father 0.188***
First parity x No father -0.334***
Third+ parity x No father 0.079
Maternal age x Partnership status
18-19 x With father 0.396***
35+ x With father -0.168***
18-19 x No father 0.309**
35+ x No father -0.002
Intercept -3.077*%*  -2.481** -2, 700***  -2.652***
Random effect
SD(Intercept) 0.156***  0.123***  (0.129***  (0.129***
Rho 0.007***  0.005***  0.005***  0.005***

Note: *** p<0.01, ** p<0.05, * p<0.1.
Source: CSO (birth register), author's computations

In sum, splitting unmarried status mostly confirntbd findings from the analysis of

unmarried status in general, but also revealediapgatterns which were obscured by
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merging children born to partnered and single mgth&he most stable result is the
effect of maternal parity. Unmarried status in gaheas well as split to partnered and
single, is increasingly harmful with progressingitya This probably has to do with
mother's work and stress load when caring for anaintaining more children.
Unmarried status, either partnered or unpartnasealso consistently more detrimental
when combined with early motherhood. On the otlardh advanced maternal age does
not influence the strength of the effect of singtatus and, surprisingly, inverts the
effect of partnered status. Children born to paddeolder mothers thus, on average,
fare better than their counterparts from marrigdifi@s. This weakening importance of
family arrangement can be related to the resowmndgpersonal maturity (which may be
positively related to stress coping) that olderimeos have accumulated.

The effect of unmarried status was found to bengeo among the least educated in the
previous chapter. This was, however, not confirmvgdten the two categories of
unmarried mothers are distinguished. The effeqtastnered status does not vary with
maternal education at all. The detrimental effdcsiagle status differs for different
categories of maternal education, but not in theesavay for the two outcomes. The
harmful effect of single status on low birth weiglgtes with maternal education. This
pattern is not present when the continuous measbigth weight is considered. In this
case, the unpartnered status disadvantage is twestoamong children born to
university graduates and the lowest for childrennmoimen with secondary education
(especially lower secondary). The educational @mdiin the marital status gap
described in the previous analysis is then fullplaked by the higher prevalence of
single mothers in lower educational categories.iftp@a highly educated mother thus
does not protect infants against harmful effectsingle motherhood. Some results even

suggest the contrary. This will be further discuasiseer.

12.2.2Context-level explanations

Models M7 to M12 (for birth weight) and L7 to L1fb¢ low birth weight rate) add the
context-level variables to test if they interactuakdy with both non-marital family
arrangements. They are listed in Table 12.4. Thecronavariables include
unemployment rate (a measure of economic unceyjaimbn-marital childbearing rate

(a measure of social acceptance of unmarried ntobel), and a binary indicator of the
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policy change of 2009. The cancellation of the @nged maternity allowance was
found to influence maternal reporting about fatiigee Chapter 7) which approximates
the family arrangement of unmarried mothers seffisct is controlled for in the present
analysis. Obviously, | do not use the variable ragag the linear effect of time, which
served as approximation of the spread of partnereitiernood, because the measure of
maternal partnership status is already includatieatndividual level. Table 12.5 shows
coefficients of the models of birth weight and TeahP.6 the same results for low birth

weight.

Models M8 and L8 interact the effect of family argement with the policy change.
This interaction is highly statistically significafor birth weight (see Table 12.4) and
less convincingly significant for low birth weighthe likelihood-ratio test statistics
comparing L8 to L7 is 13 with 2 degrees of freedwahich yields p-value=0.002. This
is significant at the common 0.95 confidence leydto the decrease of AIC is very
small (the difference is only -4). The overall effef policy change estimated in models
M7 and L7 is virtually non-existent for both outcesa Model M8 shows that the policy
change did not influence birth weight of childrelmagse mothers reported fathers but
has a rather large negative effect no childrenauthestablished paternity (-54g). This
can be explained by the fact that the negativecetiesingle status was underestimated
in 2007-2008 by the mothers who only pretendedéecibgle but in fact lived with a
partner. Similarly, the policy change deepenedldke birth weight disparity between
married and single mothers (it increases the digpar the logit of low birth weight
from 0.72 to 0.85).

Models M9 and L9 interact the effect of unemploymeate with family arrangement
and models M10 and L10 test if this interactiorthis same in both periods. The most
complex models M10 and L10 are favoured by thelihbed ratio tests and AIC (see
Table 12.4), but the estimated interaction coedfits are very low and their
interpretation is thus meaningless. | thus prefedes M9 and L9. The protective
effect of marriage in economically insecure corgeseéems to be working according to
models M9 and L9. Rising unemployment rate has daraiely positive effect on birth
weight of marital children. The birth weight risbg 3g (see M9) and the logit of low
birth weight decreases by 0.02 (see L9) with evpeycentage point increase of
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unemployment rate. But the effect is virtually zeftect on both groups of non-marital

children (the size of the interaction coefficierst&lmost equal but with the other sign).

Table 12.4. Goodness of fit statistics of the randitercept models of birth weight. Live
singleton births, 2007-2010, N(individuals)=4394B4dcontexts)=56.

Chi2 DF p-value AIC

Models of birth weight
M3: Family arrangement + Education + Age +

Parity 17090 9 <0.001 6733196
M7: M3 + Policy + Unemployment rate +

Nonmarital childbearing rate 17153 12 <0.001 673313
M8: M7 + Fam. arrang. x Policy 17246 14 <0.001 a8
M9: M7 + Fam. arrang. x Unemployment 17182 14 <0.00 6733113
M10: M9 + Fam. arr. x Unemployment x Policy17289 19 <0.001 6733016
M11: M7 + Fam. arrang. x Nonmarital CBR 17289 14 .08a 6733006

M12: M11+ Fam. arr. x Nonmar. CBR x Policy 17466 19 <0.001 6732840

Models of low birth weight
L3: Family arrangement + Education + Age +

Parity 6244 9 <0.001 174851
L7: L3 + Policy + Unemployment rate +
Nonmarital childbearing rate 6341 12 <0.001 174813
L8: L7 + Family arrang. x Policy 6341 14 <0.001 208
L9: L7 + Family arrang. x Unemployment 6351 14 €10 174804
L10: L9 + Fam. arr. x Unemployment x Policy 6399 19 <0.001 174792
L11 L7 + Family arrang. x Nonmarital CBR 6353 14 .Gam 174789
L12: L7 + Fam. arr. x Nonmar. CBR x Policy 6473 19 <0.001 174742
Likelihod-ratio tests Difference
Chi2 DF p-value in AIC
M7 vs. M3 70 3 <0.001 -57
M8 vs. M7 93 2 <0.001 -89
M9 vs. M7 30 2 <0.001 -26
M10 vs. M9 107 5 <0.001 -97
M11 vs. M7 137 2 <0.001 -133
M12 vs. M11 176 5 <0.001 -166
L7 vs. L3 44 3 <0.001 -38
L8 vs. L7 13 2 0.002 -9
L9vs. L7 14 2 0.001 -10
L10 vs. L9 22 5 0.001 -12
L11 vs. L7 29 2 <0.001 -25
L12vs. L11 57 5 <0.001 -47

Source: CSO (birth register), author's computations
Table 12.5. Coefficients estimated in models afbiveight. Live singleton births, 2007-2010,
N(individuals)=439494, N(contexts)=56.

M7 M8 M9 M11
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Fixed effects
Family arrangement (married=ref.)

Unmarried, reported father S7.727%*% -7.876%* BB -7.096%**
Unmarried, unreported father -166.0*** -141.4*** 68.7*** -166.6***
Maternal education (elementary=ref.)

Lower secondary 150.4*%*  149.4*%**  149.9**  148.7***
Complete secondary 188.4***  187.3** 187.8** 18676
Tertiary 206.0***  204.7***  205.5%*  204.5***
Maternal parity (Second child=ref.)

First child S124.1%%% 124, 1% -124. 2% 124 4%
Third+ child -12.0%%*  -11.9% J12.0% 11,7
Maternal age (20-34= ref.)

18-19 -7.1 -6.8 -6.3 -5.2
35+ S11. 7% 211.8% J11.9% ]2 4

Policy (Longer maternity alowance for
single mothers=ref.) -4.5 0.2 -4.8 -4.9

Unemployment rate (Mean=8.1=ref.) 2.1** 1.9* 3.2%** 2.1%*
Non-mar. childbearing rate
(Mean=38.8=ref.) -3.3%x* -3.2%xx -3.3%x* -2.3%xx

Policy x partnership status

Equal allowance x With father -1.0

Equal allowance x No father -54.,0%**

Unemp. rate x partnership status

Unemployment rate x With father -3, 1%
Unemployment rate x No father -2.9%x*
Nonmarital CBR x partnership status

Nonmarital CBR x With father S Rk
Nonmarital CBR x No father -3.6%**
Intercept 3,244. 7% 3 243.5%** 3,245.6*** 3,247 .5***

Random effect
SD(Intercept) 15.2%** 15.0%** 15.3*** 15.4%**

Rho 0.001***  0.001*** 0.001** 0.001***
Note: *** p<0.01, ** p<0.05, * p<0.1.
Source: CSO (birth register), author's computations

Models M11 and L11 interact family arrangementshvilie non-marital childbearing
rate as a measure of social stigma related to remitahbirth. Models M12 and L12 add
a three-way interaction with policy. Goodness o&fatistics indicate that both of these
steps help to understand the data. AIC is the lbwemodels M12 and L12 and also

likelihood-ratio tests favour them (see Table 12.4)
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Table 12.6. Coefficients estimated in models of lkth weight. Live singleton births, 2007-

2010, N(individuals)=439494, N(contexts)=56.

M7 M8 M9 M11
Fixed effects
Family arrangement (married=ref.)
Unmarried, reported father -0.075***  -0.085*** -@B@*** -0.088***
Unmarried, unreported father 0.781***  0.717*** 068* 0.780***
Maternal education (elementary=ref.)
Lower secondary -0.528*** -0.526*** -0.527** -0.92**
Complete secondary -0.742%*  -0.739***  -0.739*** .P38***
Tertiary -0.914***  -0.911** -0.912** -0.912***
Maternal parity (Second child=ref.)
First child 0.522**  (0.522**  (0.522***  (0.523***
Third+ child 0.246***  0.245**  0.247**  (0.245***
Maternal age (20-34= ref.)
18-19 -0.131*** -0.131** -0.132*** -0.136***
35+ 0.237***  0.238**  (0.238***  (0.241***
Policy 0.022 -0.008 0.0238 0.026
Unemployment rate (Mean=8.1=ref.) -0.009 -0.009 -0.015** -0.010
Non-mar. childbearing rate
(Mean=38.8=ref.) 0.015**  0.015**  0.015**  0.009***
Policy x partnership status
Equal allowance x With father 0.025
Equal allowance x No father 0.131***
Unemp. rate x partnership status
Unemployment rate x With father 0.019***
Unemployment rate x No father 0.0001
Nonmarital CBR x partnership status
Nonmarital CBR x With father 0.0171%**
Nonmarital CBR x No father 0.009***
Intercept S2.723%**%  2.710%**  -2.726%**  -2.730***
Random effect
SD(Intercept) 0.076**  0.075**  0.077**  0.079***
Rho 0.002***  0.002***  0.002***  0.002***

Note: *** p<0.01, ** p<0.05, * p<0.1.
Source: CSO (birth register), author's computations

The analysis from previous chapter showed that ithfeluence of non-marital
childbearing rate on birth weight is positive whamnldbearing outside marriage is less
common (the share of non-marital births below 3BUt)the direction of the effect then

reverses as it continues to spread. Almost twalshof the contexts had non-marital
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childbearing rate higher than 35% in the period 720010, so the effect should be
negative. Models M11 and L11 confirm this expeotatithe higher the prevalence of
non-marital childbearing, the worse for the newlsonm any of the two non-marital

family arrangements.

The coefficients estimated by Models M12 and L1pasately for each period (see
Table 12.7) show that the effect on single stasuahsent in the 2009-2010 period. A
10% increase in non-marital childbearing rate waaigly a 28g (10*(-2.8)) decline in
the birth weight among married mothers, a 48g deciimong partnered mothers, but
only marginally significant (and substantively rathrrelevant) 12g reduction of birth
weight among children of unpartnered mothers. Agiakdly a 10% rise of the non-
marital childbearing rate would increase the lagfitlow birth weight rate by 0.13
(10*0.013) among marital children and even strondmr 0.23, among children of
partnered unmarried mothers. The effect for chidmf single mothers is not

significantly different from zero.

In sum, the analysis that distinguished partnemsd @npartnered unmarried mothers
showed that these groups are rather heterogeneadutoldowed different trends. The
outcomes of children born to partnered mothers deemave improved and approached
the outcomes of marital children during the studyigd. Children born to unmarried
partnerships continue to face a modest disadvantage compared to marital children
but it can be fully explained by their socio-demaggic characteristics. The recent data
suggest that there is no disadvantage for firstbofrpartnered mothers (first children
born to partnered mothers have the same mean Wwetght as newborns born to
marriage and even a lower risk of low birth weighthmarried arrangement with a
partner thus seems to be more beneficial than aggrior the birth weight. However,
partnered arrangement elevates the risk of adwarsmmes for children born to very
young mothers (below 20 years) and for childrerthaid and higher birth order. The
size of the disparity between married and partnestdus is sensitive to social
conditions. Marriage shows to be more protectivenvancertainty at the labour market
grows. The disparity also grows when having childngthout marriage becomes more

and more common.
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Table 12.7. Selected coefficients estimated by tsddé2 and L12. Live singleton births,
2007-2010, N(individuals)=439494, N(contexts)=56.

Family arrangement
Unmarried, Unmarried,
with father  without father
(interaction  (interaction Main effect of

Married term) term) policy
M12
The effect of non-marital childbearing rate
Policy
Higher allowance for
single mothers -1.8 -2.0%** -6.7*** Ref.
Equal allowance -2.8%** -2.0%** 1.6%** -4.1
Main effect of family
arrangements Ref. -12.0%** -160.4***
L12
The effect of non-marital childbearing rate
Policy
Higher allowance for
single mothers 0.007** 0.011** 0.022*** Ref.
Equal allowance 0.013*** 0.010** -0.010** 0.012

Main effect of family

arrangements Ref. -0.068*** -0.759%**
Note: *** p<0.01, ** p<0.05, * p<0.1.

Source: CSO (birth register), author’'s computations

Children born to unpartnered mothers, on the offaed, face a large disadvantage in
both birth weight outcomes followed in this anadysihe disparity between children of
married and single mothers was estimated to berathble in time or even increasing.
Only a minor part of the gap can be explained byemmal socio-demographic
characteristics. The disadvantage of children wimosthers do not declare any father is
persistently large in any socio-demographic grope size of the disadvantage differs
by maternal education, age, and parity but itiigdan any of these groups. A surprising
finding is that the disparity in the risk of lowrthi weight for children born to married
and single mothers rises with maternal educatitwe. Size of the disadvantage related to
unpartnered status is much less sensitive to soorlitions (economic uncertainty and
acceptance of non-marital childbearing) than theaditantage of partnered status.
Children born to unpartnered mothers are stronghadvantaged by the absence of
fathers and a change in the unemployment rateshifain how common and socially

accepted non-marital childbearing is probably dussnake a big difference for them.
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13 CONCLUSION OF EMPIRICAL PART I

Birth weight of Czech newborns showed an ambiguoeisd in the first two decades
after the fall of state socialism. The level of Itwvth weight rate was stable at around
5%. Low birth weight is harmful to health and &{#ndangering condition. Absence of
the trend in this indicator suggests that the heafltnewborns in general did not suffer
seriously neither during the period of radical stali transformation in the 1990s nor
later. However, a more sensitive indicator of inféuealth status, the birth weight
showed an ambiguous trend. It first deterioratetthévery beginning of 1990s, but then
improved rapidly. The beneficial trend then invdrignd a gradual decline followed

during the first decade of the 2&entury.

These general trends did not apply equally to caidoorn to married and unmarried
mothers. The described pattern reflects mainly s$heation of children born to

marriage. The outcomes of non-marital children were average, worse during the
whole study period, but showed a continually impmguwrend until the mid-2000s and
then stabilisation. The gap between birth weightmafrital and non-marital children

thus declined significantly. Multiple sources agnd in the effect of marital status were
theorized about and tested in the analysis. Thatseshow that marital status gap in
birth weight was influenced with multiple process@d of the hypothesised factors
contributed somehow (more or less) to the trenané&of them helped to reduce the

disparity while other contributed to its persistenc

Two kinds of explanations for the effect of mariséhtus were proposed: the changing
selection of unmarried mothers from socio-demog@aghoups that are less favourable
for birth weight and the substantive change inrtteaning of unmarried motherhood.

Both of these processes contribute approximatakalggto the trend.

There were three main driving forces of the coneeog of birth outcomes between
marital and non-marital children is the changed mmeaof unmarried motherhood: a
gradually rising share of unmarried mothers withtmex's, increasing social acceptance
of unmarried motherhood which lead to improvemebicth weight of children of
partnered mothers, and declining selection of unedrmothers from low-status

women (during the 2000s but not before).
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The spread of childbearing in consensual uniondribaited to the improving birth
weight of non-marital children in two ways. Firtie mere fact that partnered women
make up a larger share of unmarried mothers inesetise average birth weight and
reduces the low birth weight rate of the whole maarital group because the outcomes
of children born to partnered women are bettercamparison to children without
fathers. Second, the birth weight of children bdonpartnered mothers improved
considerably during the study period. | estimatedesal scenarios of the past trend and
all of them suggest a clear convergence towardetit@mes of marital children. The
recent data with detailed measurement of familgragement, for instance, show that
there is no difference between marriage and unedappartnership among first-borns
(but the disparity persists among larger familieBhe improvement of the birth
outcomes of the children of partnered mothers waslled by increasing social
acceptance related to nonmarital childbearing. éaribg a child without being married
was becoming more usual, the health disadvantag@oofmarital children was
declining. This result applies to the effect of wred status in general. The recent data
which allow splitting the unmarried mothers by parship arrangement suggest that
the effect of unpartnered status is much less emd0 the prevalence of non-marital
childbearing. So the supportive effect of declinisiggmatisation probably favoured
especially the children born to nonmarital unions.

The virtual disappearance of the negative effeqtastnered status is rather surprising
in comparison to the finding from other countri@smeta-analysis of multiple studies

found significant difference in how cohabitatiordamarriage influence birth outcomes
(net of socio-demographic characteristics) [Shalale2011], but the authors did not
relate the effect to the prevalence of nonmaritaldbearing. Studies from countries
where nonmarital childbearing is common yield cadictory results. Castro-Martin

[2010] described significant narrowing of maritédtsis gap in low birth weight Spain

between 1975 and 2007 (nonmarital childbearing rage from 2% to 30% in this

period) but cohabiting status remained to be alreqsilly detrimental as single status
(the odd ratio of low birth weight was 1.2, netsafcio-demographic characteristics).
Similarly Luo et al. documented a persisting disadage of cohabitation on multiple

birth outcomes (including low birth weight) in Quezbin the period 1990-1997 when
nonmarital childbearing rate increased from 20%4%.

186



On the other hand, Young and Declerqg [2010] usecerecan dataset from 2005 and
found no difference in the effect of marriage amgnarried partnership on low birth
weight while unpartnered status represented a disadge (the net odds ratio relative
to married status was 1.29). However the signifieaof the results is questionable due
to a small sample size. Also Zeitlin and colleag[#802] found no disadvantage of
cohabitation in for preterm birth in countries wéenore than 20% of births were
outside marriage. These inconclusive results alloet effect of unmarried unions
suggest that the prevalence of nonmarital childbgamecessary for sufficient
acceptance of this family might be country-speciAdternatively, the effect of social
acceptance on reduction of the disadvantage migétact with other country-specific
factors (such as religiosity or welfare system).

Declining socioeconomic selection of unmarried nedblood contributed to the
reduction of the marital status gap in birth weigfter 2000. There is an educational
gradient in unmarried motherhood that contribute®xplaining why birth weight of
non-marital children is lower. The educational eliénces in non-marital childbearing
attenuated during the 2000s (see Chapter 6). Spead the unmarried motherhood
among the more educated women reduced the sharenwdirried mothers who have
attained only the lowest level of education and sehcchildren tend to have
considerably lower birth weight. It contributed ¢tosing of the marital status gap in
birth weight in the 2000s. This result is stronfmr the continuous measure of birth
weight than for the risk of low birth weight. Lovirth weight seems to be less sensitive

to socioeconomic influences and more tied to biclgactors.

On the other hand, there are also factors thatengatthe convergence of the birth
weights of marital and non-marital children. Theglude socioeconomic selection of
non-marital childbearing (in the 1990s), economiotgction of marriage (in the first
half of the 1990s and the late 2000s), reverséh@beneficial effect of the non-marital
childbearing rate (at the end of 2000s), and pespwnt of marriage to higher age and
parity (during the 2000s).

Socioeconomic selection of unmarried motherhoodldriad the decline of the marital
status gap in the 1990s. The educational different@on-marital childbearing rose at

that time because women with lower levels of edanaiclined rapidly to unmarried
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motherhood and a similar trend among higher educakigroups came with a delay.
Furthermore, the importance of maternal socioecanatatus for birth weight (but not

for low birth weight) increased, as well. This peated a more rapid reduction of the
marital status gap in birth weight in the 1990se Hifect on both outcomes was the

strongest around the mid-1990s.

Marriage was hypothesised to provide protectionnwd®onomic situation becomes less
certain. This effect was not fully confirmed. Mage showed to be protective in the
first half of the 1990s when it was almost univergaong mothers and the state’s
family policy was rather generous to all parentsisTinfluenced the marital status gap
in the birth weight outcomes at that time. The gctve effect of marriage, however,

disappeared later and only appeared again in tee2@200s when it contributed to the
stabilisation of the disadvantage of non-maritaldtbn. The effect of unemployment

on birth weight of marital children born to marrietbthers was positive but there was
no such effect on non-marital children. It wasmaetiof cuts of the social benefits for
single mothers. The advantageous conditions of mi&teallowance were cancelled for

single mothers in 2009. At the same time, the eocgneas hit by a crisis.

The positive effect of economic uncertainty on tliecomes of marital children cannot
be interpreted in the sense that precarious ecan@omditions promote a healthy
course of pregnancies of married women. It is nikedy that women who perceive
their economic situation uncertain delay pregnaety[Sobotka et al. 2011]) and thus
are not present in the population of mothers. Al&wely they might avoid marriage
(as is suggested by the results of Chapter 6) lauglleave women in a better economic
situation in the population of married mothers.

The stabilisation of the birth weight disparity byarital status results also from a
change in the effect of non-marital childbearingteraSpreading non-marital
childbearing helped to reduce the negative impdcturmmarried status, but this
favourable effect has limits. It turns to be theogite when non-marital childbearing
rate crosses 35%. This happened in 2008 in thergiep@pulation. The negative effect
of the non-marital childbearing rate is rather sisipg (a mere diminishment of the
positive effect could be more expectable) and pants even on children of married

mothers. | am not aware of any study that woulctdles such effect. There are studies
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[Huijts, Kraaykamp 2011; Kravdal 2007] which relatarital status composition of the
population to health of adult individuals. Theisu#ts are mixed but Huijts, Kraaykamp
[2011] found that a high prevalence of unmarriedgbe could influence adult health
negatively in some countries. Whether some of #pga@ation provided by the authors
can be applied on the health Czech newborns willibeussed in the final conclusion
(Chapter 14).

A faster convergence of birth weight of marital andnmarital children was also
prevented by rising tendency to postpone marriadater age and higher parity. First-
time mothers tend to have smaller newborns dudysiplogical reasons. The growing
share of firstborns among non-marital children thaspromises the outcomes of this
group and the convergence towards marital chilasemrestricted. This holds for mean
birth weight. A similar effect on low birth weighate is balanced by a negative effect of
maternal age on the risk of low birth weight. Malrichildren, whose mothers are older,

are thus less advantaged in this outcome.

In general, the processes that promote converganbe birth outcomes of marital and
nonmarital children prevail. However, the incregsipredominance of cohabitation
among the unmarried mothers obscures a large aststeait disadvantage of children
born to single mothers. The pregnancy outcomesipatnered mothers did not follow
the overall positive trends. The disparity betw#enpregnancy outcomes of single and
married mothers was estimated to be large in tlsé grad seems to be stable or even to
have become greater by the end of the 2000s. Teatreata, which permit an analysis
of the socio-demographic characteristics of simgt¢hers, show that a larger part of the
gap is tied to single status itself and cannot{pdagned by maternal socio-demographic
characteristics. Even though single motherhood de®me more accepted in Czech

society, it has not overcome the reality of th&latsupport from a partner.

The disadvantage of single status is not equabfioeducational groups. Surprisingly,
children of mothers with the lowest educationaaiathent face the least detrimental
consequences of absent fathers. Single status tfemsowith elementary education
represents the lowest (but still high) risk of Idwrth weight and single status of
mothers with complete secondary and tertiary educas the most risky in this regard.

It is surprising because more educated mothersttebed more deliberate about family
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planning while less educated women more often sticiknotherhood as a life strategy
and care less about the proper conditions [HaSRO@&]. These results could be biased
by the imperfect measurement of family arrangemétit the mother’s willingness to
report child’s father. Even though some social fiendor single mothers were
cancelled (which promoted declaration of father®@agnmothers with higher education
— see Chapter 6), mothers in the lowest income pgrarould be still motivated to
conceal a partner to ask for anti-poverty benelfitthis bias is present, it would imply
that negative effect of single motherhood in thespnt analysis is underestimated and
that the disadvantage of children born to trulyanwered mothers could be in fact even

larger.

The negative impact of unmarried status deepemaaiers have additional children.
Obviously, being pregnant as unmarried (i.e. withreopartner or in an, on average, less
supportive partnership than marriage) gets moreadeing and stressful the more
children the mother already has to maintain ane dar. On the other hand, the
interaction of marital status with age is inversip@: older the mother, the less important
her marital status is. The positive effect of maétrage on reducing the importance of
marital status can be due to the fact that theobioal age becomes a more prominent
predictor of adverse outcomes after the motherstumge 35. Both married and
unmarried older mothers thus face similar riskshating a low birth weight infant,
because of their older bodies. The reduction ofntfagital status gap with advancing
maternal age can be also explained by better ligorglitions of older mothers, who are
more likely to have accumulated some resourcegnged a suitable housing etc.,
whether they are married or not.

The two decades of change in childbearing patteamsformed and pluralised the ways
how family arrangement influences health of newborln 1990, all of the classical
explanations (cf. [Shah et al. 2011]) for the Heaftisadvantage of nonmarital
childbearing applied. Children born to unmarriedtimeos had lower average birth
weight and a higher risk of low birth weight becaubey deviated from the social
norms of typical motherhood. Most of them did nloare a household with the child’s
father and if they did, the supportiveness of suatinership could be by undermined by
societal disapproval and lack of recognition of lswrangement as legitimate (cf.
[Mollborn 2009]). Unmarried mothers had poorer seconomic background and were
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often young first-time mothers which deepened tlisadl/antage. The normative
(cultural) sources of the marital status gap haumirdshed since then and the
supportiveness of nonmarital family arrangementss hacreased. The socio-
demographic disadvantage has persisted, althougasitalso declined, and became
more salient in determining the size of the gapweler, these trends cannot be applied
universally to all nonmarital children. The meanofgunmarried motherhood pluralised
and so did their health implications. Single staemained detrimental because of the
lacking psycho-social support from the absent gastnOn the other hand, consensual
unions became more or less equal to marriage mstasf support they provide to
pregnant women. The relatively small disadvantageontinues to represent is mainly
cause by the association of this family arrangemmétit lower socioeconomic status

and with family starts.
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14 CONCLUSION

Czech society went through many changes in thetfirs decades after the fall of state
socialism. Shifts in the patterns of family forneati belong to the most profound
changes during this period and may have long-lgstonsequences because they set
life chances and orientations for the next genemnatiMy dissertation focused on health
of children who were born in this context and redhtit to the changing family

arrangements to which they were born.

Parental marriage has been internationally fountiawe a positive influence on the
health of their children [Shah et al. 2011]. Thispgrical finding is confirmed in my
analysis. The results also show that the reasonghise advantage changed as a
consequence of a spread of families formed outsidenarriage and a changing
meaning of nonmarital childbearing. Findings abdbe transformation of the
mechanisms that link family formation and the healt newborns are summarized and

discussed in this final chapter.

14.1 Summary of the results: Three periods in the familychange and their
consequences for the health of newborns

Three rather distinct periods can be distinguishedterms of arrangement for
childbearing and their health consequences. Tha fimalf of the 1990s can be
conceptualised as an interlude between the oldnamd patterns of family formation.
Nonmarital family arrangements were marginal andtemmal unmarried status
represented a health risk for children. The pesiode the mid-1990s till the late 2000s
brought a transformation of the meaning of unmdrmaotherhood and its health
implications. Partnered and single unmarried mathed became rather distinct family
arrangements with different effect on birth weighhe close of the study period (the
late 2000s) brought a confirmation of these nevepas$ but their stabilisation for future

iS unsure.
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14.1.1Interlude between old and new family and health pdaerns (1990-
1995)

The family patterns of the early 1990s show a hilglyree of continuity with the

demographic regime of the state socialism. Fanatynftion typically took place at a
young age (average age of mothers did not excegge@s until 1994) and marriage
was almost universal among mothers. Nonmaritadble#ring was a rare (below 15%
of mothers were not married) but rising phenomeand was associated mainly with
unsatisfactory partnership situation: more tharf balunmarried mothers did not live

with a partner).

The disparity in birth weight between marital anchmarital children was large and
related mainly to the direct effect of the margghtus. Nonmarital children had about
200g lower mean birth weight and almost three tilmgher probability of having low
birth weight. This was to a large extent causedthwy low social acceptance of
unmarried motherhood and lack of social supporer&éhwas a strong imperative to
marry when expecting a baby (about half of all ésidvere pregnant in the late 1980s —
see [Stloukal 1997]). Paternalistic policy and newmerged job-market uncertainty
motivated parents to marry, as well. Economic uagsty impacted negatively on the
health of newborns but marriage could reduce thgatnee impact while children of

unmarried mothers were more vulnerable to thesea@ui pressures.

Despite the structural pressures and norms thatqiexl marriage, an influence of new
values and search for personal autonomy prevaiedtlhe number of children who
were born out of wedlock rose. Women with low ediaca who had been traditionally
more likely to have a child as unmarried, were agntre first who adhered to this
trend. The strong and rising educational gradientunmarried motherhood also
contributed to the large disadvantage of childremnboutside marriage. Maternal
education performs a strong influence on birth Wweighe average difference in mean
birth weight between extreme educational levelshiea hundreds of grams and remains
strong even when other variables are held condtéothers with elementary education
also have approximately 2.7 times higher odds ofrfgaa low birth weight infant,
compared to mothers with university education. Efffect of maternal education on

mean birth weight (but not on low birth weight) weasen increasing sharply in the early
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1990s*° The association of unmarried motherhood with loatemal education helped

to preserve the marital status gap in birth wedghitng the whole 1990s.

The period of the early 1990s merges old pattefrfarily formation with the new
trends that become fully manifested in the follogvimeriods. Unmarried motherhood,
despite being on rise, remained a rare phenomédinwas associated with a large health
risk for the foetal development because of its mmaldy, both in terms of its social
acceptance and socioeconomic status of unmarri¢ioenso

14.1.2Transformation of unmarried motherhood and its heath
consequences (1996-2006)

The family behaviour started to change rapidlyratte first transitory years. The time
between the mid-1990s and the mid-2000s was a ¢peoio postponement of
childbearing to higher age. Women who reached tinenties since the latter half of
the 1990s did not form families as early as thédleo counterparts. They spent more
time in education and career building and postpottattibearing [Kantorova 2004;
Sobotka et al. 2008]. However, it did not alter imimdered the trend of nonmarital

childbearing becoming more and more common.

The marital status gap in birth weight narrowedagably in this period. General trend
in birth weight was mixed. A rising tendency in mdarth weight, which was onset in
the early 1990s, reversed after 2000. On the dthrd, incidence of low birth weight
remained relatively stable. But the disparity begwenarital and non-marital children
showed a consistently declining trend for both omtes. The main reason for this
convergence was a spread and institutionalisationnonarried cohabitations as an

arrangement for childbearing.

Both partnered and unpartnered unmarried motherarbe more common but the rise
of the two-parent nonmarital arrangement was maensive and mothers with partners

started to prevail among unmarried mothers. Ashie previous period, nonmarital

“° The trend of rising educational disparities irttbioutcomes was present also in other formerlyadisti
countries in the 1990s [Brzezinski, Szamotulsk&41 Koupilova et al. 2000]. It seems to be a gdnera
feature of the post-socialist transition.
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childbearing continued to increase gradually, rfedhe economic conditions. This can
be explained by rising acceptance of individualiastues. Beside this predominant
influence, nonmarital childbearing started to bewlgye fuelled by economic

considerations. Economic uncertainty grew conshligréthe general unemployment
rate rose to 7-9%), income inequalities increasd&tdrnik 2001], and welfare support
for families declined [HirSI 2004]. Creating an epkendent household and earning
sufficient income to maintain a family thus becamereasingly difficult for many

prospective parents. Unlike the previous periodgnemic uncertainty did not fuel

marriage. The rising costs of family life probalaievated the “marriage bar”, i.e. the
economic security considered appropriate for emgemarriage. As a consequence,
couples who could not meet this standard startegréder nonmarital unions over
marriage. Furthermore, family policy shifted to ente-testing and some women found
it rational to remain unmarried and deny havingadmner to the authorities in order to

reach more benefits.

Childbearing in unmarried cohabitations has becorsttutionalized and families (and
society in general) learned how to handle it. Trarcommon it was to have a child
without being married, the less negative conseceeeiiichad for the birth weight of
newborns, net of the economic uncertainty andgisimare of partnered mothers. It can
be attributed to increasing social acceptance ahrasital families. As a result of the
spread and acceptance of unmarried parental cquiplesdisparity between health

outcomes of children born to married and partn@aaents declined considerably.

Also the protective effect of marriage at hard esoit times disappeared. Rising
economic uncertainty did not elevate the risk ovemde birth weight outcomes in
neither of the marital status groups (this couldabesffect of selection to motherhood —
see the discussion in Chapter 13). The negativeeine of economic uncertainty on
birth weight of nonmarital children, however, reenged later (see below). So the
diminishment of the protective effect of marriagemss to be temporary.

The same processes that improved birth weight idireim born to unmarried couples
do not seem to work for single mothers and theilldodn. The estimates suggest that
birth weight of children born to unpartnered mogheid not improve significantly,

although their numbers grew.
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Maternal education gained importance in influencihg size of the disadvantage of
unmarried status. Educational gradient in birth gheicontinued to rise and then
stabilised at a higher level than in 1990. The @ssion of unmarried motherhood with
low education grew in the 1990s and slowed downctirevergence of birth weight of
marital and nonmarital children. However, nonméritzhildbearing started to
increasingly spread even among women with highacabn. The effect of declining
socioeconomic selection of unmarried mothers oatizdd the rising disadvantage of
children born to mothers with low education andtdbnted to the positive trend in
birth weight of nonmarital children after 2000. p&s the reduction of the absolute
effect of maternal education on the marital stagap in birth weight, its relative
contribution became more prominent because thetd#féect of marital status declined

even more.

In sum, marital status gap closed substantiallywéen the mid-1990s and the late
2000s. The mechanisms that generate the healthartispbetween marital and
nonmarital children transformed in two ways. Firgte composition of unmarried
mothers by partnership arrangement shifted in favafupartnered mothers whose
outcomes dominated the overall trend. Second, doeational structure of unmarried
mothers became a more salient factor that defimesize of the gap because the direct
effect of unmarried status diminished.

14.1.3Fragile stability of the new patterns of nonmaritalchildbearing and
its new implications (2007-2010)

The new meanings and health implications of nontalachildbearing seem to have
stabilised at the end of the study period. Moreher had higher education and also
the average age of mothers continued to grow (aithdhe pace of the growth slowed
down) because also those who delayed childbeamadjyf decided to become mothers.
This did not alter the trend in nonmarital childbeg set in the previous periods. High
and continuously growing (towards 40% and more)manital childbearing rate did not
show any signs of levelling off. A still growingggortion of unmarried mothers have
partners (more than 60% of them were cohabitingraack than 75% of them reported
child’s father). The educational gradient in marigéatus of mothers has stabilised
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which supports the interpretation that the newepat of non-marital childbearing had

established and only followed the expected trends.

The differences in birth weight by family arrangerhbave stabilized as well. Partnered
and unpartnered motherhood outside marriage endediséinct in terms of health
outcomes and their sources. The birth weight gawd®en marriage and unmarried
partnership did not continue to decline in the ®®0s. The difference in mean birth
weight remained around 60g and the low birth wergle was only by one percentage
point higher among children of partnered mothefsese disparities result from the
higher education, age, and parity of married math®tarriage is postponed to higher
age and is increasingly reserved for second arftehigrder births. The disadvantage of
children born to partnered mothers results mairdynfthe fact that firstborns tend to be
smaller. Lower education of unmarried partneredhmis also plays an important role
for maintaining the modest gap in the health outesnbifference in the supportiveness
of the two-parent family arrangements disappeatétnarried relationship provides
pregnant women with equal psychosocial supportasiage. This holds especially for
the first births. Firstborns of partnered motheverehave a lower risk of low birth
weight than their counterparts born to marriaget 8disadvantage of partnered status

persists when three and more children are bormmoanried parents.

On the other hand, the health gap between childoen to married and single mothers
did not show any signs of significant narrowingt(oaly in the late 2000s but during
the whole study period) and remained to be strotigly directly to the absence of a
father. Children of single mothers had, on aver2§®-300g lower mean birth weight
and more than three times higher risk of low bu#ight than marital newborns. The
last two years of the study period indicate eveonsfer disadvantage but it is not clear
whether it is a measurement bias or a real worge®iarge portion of this disparity is
related to the overrepresentation of women with &mucation among single mothers
(and, to a lesser extent, to their less favouragkeand parity structure). However about
two thirds of the effect are directly due to thegte status itself.

Although the new patterns of family formation ainit health implications seem to
have stabilized, some results suggest that thentniig fragile. An economic crisis hit

(not only) the Czech Republic in 2009. The positivituence of unemployment rate on
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nonmarital childbearing among women with lower edion strengthened at this time
and it also started to influence birth weight ofnmarital children negatively.
Pregnancy outcomes of married mothers are protecgdinst the economic
turbulences. It cannot be decided whether it isabse of the protective effect of
marriage or due to a stronger selection of mamednen from those who are less
endangered by economic hardship and related sirhedatter explanation seems to be
more plausible. The economic crisis also coincidath cancellation of a special
protection of single mothers by higher maternitio\ahnce. This measure directed
against misusing the benefit by partnered mothérsthe goal and increased the
unmarried mothers’ willingness to acknowledge feghbut did not change marital

behaviour.

Furthermore, the effect of rising nonmarital chédbng rate, that promoted health of
nonmarital children by reducing their social stigmahe previous period, reversed. A
continual rise (above 35%) of the share of childvemo are born outside marriage
influences health of children negatively. This applto marital children and even more
to the nonmarital ones. As far as | know, suchcetffias not been observed in any study
of birth outcomes. Research on adult health offerse explanations. Kraaykamp and
Huijts [2011] analysed data from 29 European coestand found large variation in
whether population composition by marital statuBuances health of adults. They
found that the smaller is the proportion of marrgebple, the worse are the health
outcomes of never married individuals (compared smouses}’ The authors’
explanation is that the never married can benedinfsupport provided by more dense
social networks in societies with large share ofrrad persons. This explanation seems
to be plausible also for the influence of nonmartaildbearing on birth weight. The
support of wider social networks might be highlypwontant for pregnant women, who
could benefit from other women and families who |doshare experience with
childbearing as well as material equipment for di@hring. If more women have
children outside marriage (especially without atmer or in unstable partnership) such
support might be limited. It then outbalances thesifive effect of high social

acceptance of unmarried motherhood.

“1 However, the result for widowed persons was thgosjte. The findings on never married individuals
are more informative for the health of newbornsaose widowhood is common at much higher age than
childbearing.
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The intensified economic pressures against marriag®ng women with lower
socioeconomic status and negative implicationoatinually growing share of children
whose mothers are not married represent threatheostabilisation of the health
disparities between children born to various fanailyangements. Also the educational
disparities in birth weight started to rise in tage 2000s (after it appeared to level off
and the decline during the previous decade). Tiresels might be temporary but if
they continue, the health of newborns might detateo and the disparities between

families might widen in the future.

14.2 Discussion

My analysis provides evidence that the meaningsarfmarital childbearing and its
consequences for the health of newborns have #adakince 1990. The category of
unmarried mothers merges women who are very divierderms of socioeconomic
background, relationship to the child’s father dachily transitions prospects. These
different forms of unmarried motherhood have ddfarconsequences for wellbeing of
children. The kinds of families that imply a heattisadvantage for children are more
difficult to recognise. Below | discuss some aspetd implications of this situation

and suggest directions for further research.

14.2.1Social stratification of family trajectories

The results of the present analyses suggest thdaithily trajectories rather than family
arrangement are crucial for determining which akitdare at higher risks of adverse
birth outcomes. | have argued above that childbgan unmarried unions have become
more common for all educational groups and thakh gartnership is equally supportive
as marriage. However, the absence of a negativectetfannot be applied to any
unmarried union. Cohabitation has become a normatixangement at the beginning of
family formation. It is currently the most commorayvhow to start a coresidential
relationship [Kreidl, Stipkova 2012b]. The resuifsthe present analyses show that it
has increasingly become an arrangement for firdh.blt does not have a negative
impact on the health of newborns at this stageaaofiliy life course. However, only
some of the originally unmarried mothers continearing children outside marriage.
More educated unmarried mothers are more likelyngory after birth [Chaloupkova

2011; Polasek 2006]. The educational stratificatainnonmarital childbearing (in

199



general and in unmarried unions in particular)tisrgyer at second parity. Besides to
the less favourable educational structure of uniedmothers of higher-order children,
unmarried partnership seems to be less suppoffhvere is a disparity in birth weight

between higher-order children born to married aadnered mothers.

In contrast to the heterogeneous meaning of unethrgartnership, the harmful
implications of unpartnered status are straightéovdy Single motherhood clearly
diverged from the partnered arrangement in thei@mite on birth weight. But the health
disparity between children born to these two areamgnts can diminish later during
childhood because of instability of unmarried catalons (cf. [Vohlidalova, Mikova
2011]). Those who do not marry after birth are ljked separate and become single
mothers. Heiland and Liu [2006] studied the impaictamily transitions on the health
of children within one year after a nonmarital birThey found no effect of parental
marriage but a detrimental effect of a separatibror@inally cohabiting or visiting
parents. Further convergence in the effect of pagh and single status on the health of
children might also be due to fathers’ involvemanchildrearing. Unmarried fathers
are supportive during pregnancy but they mightdss kengaging after the child is born.
Hamplova [2007b] found that unmarried coresidenihdes participated much less in

childcare than married fathers.

14.2.2Causal links between maternal social characteristgcand birth
outcomes

My research is strong in providing evidence abdw trends in the influence of
maternal characteristics. But it is very limitedeixplaining the causal links between the
maternal characteristics and birth outcomes. Weatufes of the family relationships
really matter for the wellbeing of the pregnant vesmand their children remains to be
investigated by further research. Socioeconomitustaf fathers, their willingness to
share their resources, and commitment to the oelsttip may explain both the
likelihood of entering marriage after first birtiméithe supportiveness of such union.
Further sources of differential support among fgnaifrangements might be gender

equality within the couples and emotional qualityre relationship.
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Maternal education (as a proxy for her socioecooostatus) has become a more
important source of health inequality between newboespecially among those who
have both parents. Besides influencing family ttmees of mothers, it has a strong
direct influence on birth outcomes. More attentishould be paid to the class

differences in health-related behaviour.

Especially the interaction between the pregnant @mm@nd the health care system and
its impact on birth outcomes would be an intergssnbject to study. The main source
of the trends in birth weight was shortening gestetl duration. It is closely related to
obstetrical practice and interventions during thmlf stage of pregnancy, including
delivery induction and preventive caesarean sestibarther research on this issue is
needed to understand the mechanisms of how patmthsdifferent socioeconomic
characteristics are treated and how the decisidiingabout such interventions looks
like. There are already some studies that sugbesthe care for pregnant and birthing
women may be influenced by their socioeconomic bemknd and serve thus as a
channel to reinforcement or attenuation of sociagualities in health at the beginning
of life. HreSanova [2011] studied birth care saisibn and opinions of post-partum
women and identified various approaches to the cadidation of the birth care and
different levels of knowledge about childbirth. Bdiugh the study did not focus on the
relation of these perspectives to the socio-denpucacharacteristics of mothers, the
author noticed that critical opinions on birth cared a higher level of knowledge and
self-study was typical for mothers with universdéglucation. Hasmanova Marhankova
and HreSanova [2008] provide a perspective of theigers of health care. They show
that perinatal health care professionals perceifferent approaches to medicalisation
of birth and among their patients and recogniser thelation to the patient’s
socioeconomic status. The authors argue that risimgmercionalisation of birth care
may strengthen the social disparities in receivedlth care. Further research on how
the interactions between patients and care praviderk and how the decisions about

intervention take place is more than welcome.

14.2.3The policy relevance of the results

The increasing heterogeneity of unmarried familaagements and family trajectories

poses challenges not only to researchers who $amaljy forms and processes and their
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implications but also to policy-makers because itlentification of families that face

health risks has become more difficult.

The disadvantage of children born to partnered wodwmainished but they remain to be
vulnerable due to the low stability of unmarriedamns (see above) and also due to a
weak legal protection of unmarried families. Thgadenorms regarding relationships
between parents and children do not distinguisivéen parents and children, but the
rights and obligations between unmarried partnees rauch weakly defined (cf.
[HruSadkova Kraklkova 2006]). Unmarried families and children brough these
arrangements are, for instance, much less protegathst negative consequences of
parental separation than marriages. Divorce of aiagge is always assisted with a
judge who has to take into account the needs andfike of children when deciding
about the post-divorce material and other arrangégsn&imilar protection is lacking in
the case of separation of unmarried couples umliie of the partners asks for judicial

decision about custody and maintenance payments.

The large and persisting disadvantage of childrem lbo single mothers suggests that
there is a need to use public resources to betdéegi single mothers who are unable to
rely on the support of the child’s father. The ghaf such mothers is small (currently
about 10-15%), but it has been growing continuousiye period studied. If this rising
trend continues and the pregnancy outcomes of esingimen do not improve, an
increasing share of newborns will face a healtladiiantage, with all the negative
consequences for their life (and also for the mublidgets that would have to cover the

increasing expenses for health care).
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15 DATA AND METHODS

15.1 Data and variables

15.1.1Birth register

The main data source analysed in the dissertatotne birth register. The dataset
includes anonymous individual records of all cleldiborn in years 1990, 1992, 1994,
1996, 1998, 2000, 2002, 2004, 2006, and 2007-20A6.total number of newborns in
these years is 1,400,920 (between 90,763 and 18160 year). The birth register
includes a number of characteristics of the chitdl &is/her parents. | defined two
different subsets of the original data for two pat the analysis. The first part focuses
on mothers. Mothers of both stillborns and livelsoane included. Mothers of multiples
are counted only once. It is not possible to idgnthothers who had subsequent
children in different years. The total number ofthess is 1,378,350. Second part of the
analysis focuses on children. Only live singletarthis were considered, which leaves
1,352,139 observations. Cases with maternal agerlolan 18 years were excluded
from the multivariate analyses because these nwtterot be married (marital status
is crucial variable in all analyses). This redutesnumber of observations to 1,361,164
for mothers and to 1,335,112 among live singletdiese counts of observations are
further slightly reduced by missing information ematernal education and/or birth

weight (see below).

15.1.1.1Information about newborns

The information about the newborn includes follogvibirth outcomes: vitality, birth

weight, birth length, and gestational age. | workkyowith the information on birth

weight and gestational age among live singletorigeyTare almost fully observed.
Information about birth weight was missing in 692ses among the live singletons.
Gestational age was missing in 1178 cases. Birtighwend/or gestational age were
missing in 1186 observations. All of these casesuomn years 2008 and 2010. The
observations with incomplete information were egeld from the analysis of birth

weight.
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Table 15.1. Distribution of live singleton birthg birth weight and mean birth weight, 1990-2010gsted years).

Birth weight (g) Total N Megn birth
<2500 2500-2999  3000-3499  3500-3999  4000-4499 4500+ weight (g)
1990 4.7 16.9 40.4 29.6 7.5 0.9 100% 128,243 3314.6
1992 4.9 17.3 40.9 29.2 6.9 0.9 100% 119,394 3304.0
1994 4.6 16.0 40.3 30.4 7.7 1.0 100% 104,558 3328.7
1996 4.4 15.1 39.1 31.9 8.4 1.1 100% 88,315 3353.3
1998 4.3 14.8 38.8 32.1 8.7 1.2 100% 87,598 3364.2
2000 4.4 14.8 39.0 31.6 8.9 1.2 100% 88,124 3365.6
2002 4.7 15.4 39.1 31.2 8.6 1.1 100% 89,737 3351.7
2004 5.0 15.5 39.0 31.1 8.3 1.2 100% 94,001 3348.0
2006 5.0 16.0 39.6 30.2 8.1 1.1 100% 101,578 3338.7
2007 5.2 16.2 40.0 29.8 7.8 1.0 100% 109,992 3330.5
2008 5.1 16.2 39.9 30.0 7.9 0.9 100% 114,749 3333.9
2009 5.4 16.7 39.8 29.7 7.5 0.9 100% 113,570 3322.7
2010 5.5 17.1 40.0 29.2 7.4 0.9 100% 111,588 3317.6
Total 4.9 16.1 39.7 30.3 7.9 1.0 100% 1,351,447 3334.3

Source: CSO (Birth register), Author’'s computations



Table 15.2. Distribution of live singleton birthg kength of gestation and mean length of gestai®@80-2010 (selected years).

Length of gestation (completed weeks) Total N Mean Ien.gth
<37 37 38 39 40 41+ of gestation

1990 4.5 3.2 7.9 14.3 49.1 20.9 100% 128,243 39.6
1992 4.9 3.8 9.5 18.1 44.5 19.1 100% 119,394 39.5
1994 4.6 3.6 8.9 17.5 44.9 20.6 100% 104,558 39.5
1996 4.5 3.7 9.3 18.5 43.9 20.1 100% 88,315 39.5
1998 4.4 3.4 8.8 18.1 42.4 22.8 100% 87,598 39.5
2000 4.7 3.8 9.5 19.2 39.7 23.0 100% 88,124 39.5
2002 4.8 3.9 9.4 19.5 37.3 25.1 100% 89,737 39.5
2004 5.2 4.2 10.9 21.0 35.9 22.7 100% 94,001 39.4
2006 5.3 4.5 11.3 21.6 35.2 22.0 100% 101,578 39.4
2007 5.6 4.9 12.3 22.3 33.7 21.3 100% 109,992 39.3
2008 5.6 5.1 12.9 23.1 33.1 20.1 100% 114,619 39.3
2009 5.9 5.2 13.0 23.6 32.7 19.6 100% 113,570 39.2
2010 5.9 5.3 13.5 24.2 32.5 18.7 100% 111,257 39.2
Total 5.1 4.2 10.6 20.1 38.9 21.1 100% 1,350,986 4 39

Source: CSO (Birth register), Author’'s computations



Vitality states whether the child was liveborn or stillbodrhe definitions stem from the
WHO guidelines, but apply some weight limits. Adibirth is defined asthie expulsion
or extraction of the foetus from the mother’s bddkie infant shows any sign of life and
his/her birth weight is a) equal or higher than 58r b) lower than 500 g and the
infant survives 24 hours. The signs of life arealine heartbeat, pulsation of the
umbilical cord, or movement of voluntary musclesgardless of whether or not the
umbilical cord has been cut or the placenta is eted [Ministry of Health 1988]. A
stillbirths is defined as a birth of foetus weighiat least 1000 g without signs of life. A
foetus without signs of life and with weight lowtian 1000 g or a foetus with less than
500 g who does not survive 24 hours is consideseal miscarriage [Ministry of Health
1988] and is not included in the birth register.

Birth weight is measured in grams. | use it either as sucls arl@nary indicator of low
(<2500 grams) versus other birth weight. Descriptd the trends in the birth weight

distribution and mean birth weight is presentedable 15.1.

Gestational ageis recorded in completed weeks since mother’'srtaststrual period.

Description of the trends in the distribution ofsggional age and mean length of
pregnancy is shown in Table 15.2. | do not anatiiseduration of pregnancy as such,
but I only use the information when describing teneral trends in the health of
newborns. The main outcome of interest is, howéweh weight. Table 15.3 presents

the gestational age-specific birth weight trends.

15.1.2Information about mothers and fathers

Following information about mothers is recordedydlemarital status, age, educational
attainment, parity (number of previous births). fehare no missing values for these
variables, except for maternal education. Motherseasingly refuse to report their
educational attainment. There were only 10 suclesdsefore 2007, all of which

occurred before among mothers aged less than 18.yEaey could have reached only
elementary education at this age, so | recoded #aoardingly. However since 2007,
the number of mothers with unreported educationegmed from 165 to 4437 per year.
The rising number of mothers who did not fill iretheducational attainment reflects a

change in data collection policy. Provision of timformation about maternal (and
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paternal) education has been made voluntary sifif¥.2The cases with missing
maternal education still make up a negligibly snpatiportion (less than 1%) of births

at any year and are omitted from the analysis.

Table 15.3. Distribution of live singleton birthg length of gestation and mean length of
gestation. Live singleton births, 1990-2010 (s&ldgtears).

Length of gestation (completed weeks)

<37 37 38 39 40 41+
1990 2498.1 3077.6 3249.0 3414.5 3505.6 3551.4
1992 2551.3 3102.0 3270.7 3416.4 3510.9 3558.3
1994 2540.8 3119.4 32924 3434.2 3523.9 3559.5
1996 2570.4 3145.3 3318.8 3462.0 3554.5 3596.7
1998 2574.1 3140.3 3325.0 3463.5 3561.5 3607.1
2000 2592.3 3164.4 3334.0 3470.1 3572.0 3620.7
2002 2573.9 3141.0 3320.1 3459.6 3554.3 3598.6
2004 2585.5 3164.8 3334.6 3464.8 3569.6 3631.1
2006 2610.9 3172.0 3327.7 3456.5 3562.2 3620.4
2007 2631.1 3165.0 3331.8 3457.2 3565.3 3602.1
2008 2651.6 3184.1 3337.0 3466.0 3571.2 3583.3
2009 2631.0 3177.4 3336.3 3456.0 3567.1 3600.7
2010 2637.8 3173.8 3333.9 3459.8 3559.5 3573.5
Total 2308.2 2937.8 3151.7 3317.9 3448.9 3558.5

Source: CSO (Birth register), author's computations

Data on fathers include age and educational ateminiHowever, the information about
fathers is limited in a large segment of the data.extra-marital births before 2007, no
information about the father was requested fromntt¢hers. Since 2007 all mothers
have been asked to provide information about thie’'sHather, but some of them are
either not able (when they do not know the infoiorgt or not willing to do so. This

information is then forwarded to the birth regis@nd used in the child’s birth

certificate (if the father confirms paternity atethiegister office). The information

whether an unmarried mother identified child’s &tls lacking before 2007.

Maternal marital status. There are four categories of maternal maritaiustanever
married, married, divorced, widowed. The distribatiof these categories across years
is shown in Table 15.4. The formal marital statsisimplified to binary indicator of
unmarried status in most analyses. Some descripaudts are presented also for three

categories of marital status: never married, mdyridivorced/widowed. The two
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post/marital categories are merged, because widosvgery rare among mothers (there

are about 300 widowed mothers per year — see T&g.

Table 15.4. Relative distribution of mothers by nastatus, 1990-2010 (selected years).

Never

Married Married Divorced Widowed Total N
1990 6.1 91.4 2.2 0.3 100% 129,908
1992 7.8 89.3 2.7 0.3 100% 120,958
1994 10.7 85.4 3.6 0.3 100% 105,888
1996 12.5 83.0 4.2 0.3 100% 89,668
1998 14.3 80.9 4.5 0.4 100% 89,337
2000 16.7 78.1 4.9 0.3 100% 89,754
2002 19.6 74.6 55 0.3 100% 91,502
2004 24.2 69.3 6.3 0.3 100% 96,078
2006 26.9 66.5 6.3 0.3 100% 103,985
2007 28.1 65.3 6.3 0.3 100% 112,605
2008 29.9 63.5 6.4 0.3 100% 117,429
2009 32.3 61.0 6.4 0.2 100% 116,261
2010 33.9 59.6 6.3 0.2 100% 114,977
Total 20.3 74.4 5.0 0.3 100% 1,378,350

Source: CSO (Birth register), author's computations

Maternal partnership situation is a categorical variable with three possible galu
married, partnered (i.e. unmarried who acknowledghdd’'s father), and single
unmarried (unmarried who did not provide informati@bout child’s father).
Theoretically, some married mothers may not livéhwtheir husbands and be rather
partnered or single mothers. This stems also frben law which always identifies
mother’s husband as newborn’s father unlike patgentnsent is officially stated by the
mother, her husband and her child’s real fatheu$dkova, Kratikova 2006]. Such
possibility is, however not likely to be frequeftie misreporting cannot be identified
in the data. All married mothers are then codetthénsame category.

The partnership situation of unmarried mothers jppreximated by whether she
acknowledged child’s father in the birth report. &dlthe mother decides to report about
father, she is asked to provide his name, addrégsemnanent residence, personal
identification number (so calldalrth numberin Czech) and educational attainment. His
age can be read from the identification numbernFbvious reasons, the dataset

provided for research purposes does not contaimanee, address, and identification
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number of the father, but is does include patesigal When paternal age is not missing,
it means that the mother identified the child’sh&at All marital children have non-
missing information about father (because the hudlhs established as father by law).
Non-marital children with non-missing paternal imf@tion are considered as born to
partnered mothers. Non-marital children born witissimg paternal information are
considered as born to single mothers. Before 20@/partnership status of unmarried
mothers is missing and the value of this variablélled with multiple imputation (see
below). The observed proportions of mothers by askedgement of child’s father are

given in Table 15.5.

Table 15.5. Relative distribution of mothers bytparship situation, 2007-2010.

2007 2008 2009 2010 Total
Maternal partnership situation
Married 65.3 63.5 61.0 59.6 62.4
Unmarried, reported father 25.0 26.5 30.2 31.8 28.3
Unmarried, not reported father 9.7 10.1 8.8 8.6 9.3
100% 100% 100% 100% 100%
N 112,605 117,429 116,261 114,977 453,526

Source: CSO (Birth register), author’'s computations

Maternal educational attainmentis used as an indicator of her socioeconomic statu
It has four categories: elementary, lower secondawynplete secondary, tertiary. The
elementary level of education denotes an obliga88yyears (depending on mother’s
birth cohort) long education or less. It correspomal levels 0-2 of the International
Standard Classification of Education (ISCED 97ge $CSO 2008]. Lower secondary
denotes usually 3 years long vocational trainingadBates of this educational program
receive a certificate, but it is not equal to Gahé€rertificate of Secondary Examination
(GSCE; Maturita in Czech), so they cannot continue studying atnaeusity. It
corresponds to the ISCED 3C. Complete secondaryatidn refers to 4-year secondary
education which is terminated with the GSCE. GSGEainecessary condition for
entering university. The complete secondary edanatfers to ISCED level 3A or 3B.
The category also includes post-secondary, buttediary level of education (ISCED
level 4). Finally, tertiary level of education deée® university-type post-secondary
education (ISCED levels 5 and 6). Distribution ¢feteducational categories is

presented in Table 15.6.
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Table 15.6. Relative distribution of mothers by eational attainment, 1990-2010 (selected

years).
Lower Complete
Elementary secondary secondary Tertiary Total N
1990 13.8 38.8 38.5 8.88 100% 129,908
1992 13.1 41.3 37.3 8.21 100% 120,958
1994 13.6 43.1 35.1 8.16 100% 105,888
1996 13.9 41.8 35 9.24 100% 89,668
1998 13.1 40.3 36.8 9.82 100% 89,337
2000 12.4 37.6 39.2 10.7 100% 89,754
2002 12.4 35.7 40.4 11.4 100% 91,502
2004 11.9 32.8 42.1 13.2 100% 96,078
2006 11.7 29.9 43.1 15.3 100% 103,985
2007 111 29.5 43.6 15.9 100% 112,440
2008 10.5 27.7 43.9 17.9 100% 116,276
2009 10.9 26.2 43.3 19.7 100% 114,270
2010 11.2 23.9 42,5 22.4 100% 110,540
Total 12.26 34.32 40.17 13.25 100% 1,370,604
Source: CSO (Birth register), author's computations
Table 15.7. Relative distribution of mothers by ,a#90-2010 (selected years).
-19 20-24 25-29 30-34 35+ Total N
1990 14.1 44.9 27 9.96 4.04 100% 129,908
1992 16.3 44.1 26.6 9.15 3.94 100% 120,958
1994 13.5 44.4 26.9 10.8 4.34 100% 105,888
1996 9.06 43.3 29.7 13.1 4,76 100% 89,668
1998 6.75 39.6 34.4 14 5.19 100% 89,337
2000 4.96 32 41.1 15.9 6.07 100% 89,754
2002 4.13 24.5 445 19.7 7.2 100% 91,502
2004 3.79 18.5 44.1 255 8.14 100% 96,078
2006 3.34 15.2 39.6 32.2 9.7 100% 103,985
2007 3.14 14.3 36.8 34.9 10.9 100% 112,605
2008 3.08 13.8 34.3 36.6 12.2 100% 117,429
2009 3.12 13.7 32.4 37 13.7 100% 116,261
2010 2.96 13.4 31.1 37.1 15.4 100% 114,977
Total 6.96 27.64 34.04 23.09 8.27 100% 1,378,350

Source: CSO (Birth register), author’'s computations

Maternal age is recorded exactly in completed years. | use ttategorical form in the

analyses, because the outcomes | follow (birth teignmarried status) do not vary

linearly with age. Five categories are distingudsime descriptive figures: 19 and less,
20-24, 25-29, 30-34, 35 and more. Distribution obtiners by these categories is
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presented in Table 15.7. The typical age at chddhg shifted substantially during the
study period. Therefore | used also a relative mm@asf age in some of the analyses.
The relative indicator of maternal age distingusstieee categories: maternal ages that
are lower or equal to the @(percentile of the age distribution at the respectiear,
ages between the ®(and the 88 percentile, and ages equal or higher than tH2 80
percentile. Mean age within these categories anannage at childbearing in total is

shown in Table 15.8, along with the total mean agehildbearing each year.

Table 15.8. Mean age in the relative categorignaifernal age and in total, 1990-2010
(selected years).

Mean age in the relative categories of maternal age

Total mean age

Low Middle High
1990 19.0 23.7 31.6 24.3
1992 18.9 23.6 314 24.1
1994 19.0 23.6 315 24.4
1996 19.7 24.6 32.3 25.1
1998 20.4 25.2 32.3 25.6
2000 21.2 26.2 33.1 26.3
2002 21.1 26.9 33.9 27.1
2004 21.7 27.6 33.8 27.8
2006 22.4 28.6 34.5 28.5
2007 22.4 29.1 35.3 28.9
2008 22.3 29.2 35.3 29.1
2009 22.3 29.2 35.3 29.3
2010 22.3 29.7 36.1 29.5
Total 20.9 26.8 33.6 27.0

Source: CSO (Birth register), author’'s computations

Parity (or birth order; these terms are used intercharigeajives the number of
previous births. Both live births and still birtase counted. | simplified the counts to
three categories: no previous birth, 1 previoushbiand 2 or more previous births.
Alternatively, | use terms first, second, and thighrity. The shares of these categories
are provided in Table 15.9.

Table 15.9. Relative distribution of mother by paril990-2010 (selected years).
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First child Second child Third+ child Total N

1990 48.2 37.1 14.7 100% 129,908
1992 50.3 35.7 14.0 100% 120,958
1994 48.1 36.8 15.0 100% 105,888
1996 47.1 38.3 14.6 100% 89,668
1998 48.4 37.7 13.9 100% 89,337
2000 49.0 37.0 14.0 100% 89,754
2002 49.0 36.8 14.2 100% 91,502
2004 50.1 36.1 13.8 100% 96,078
2006 50.0 36.4 13.6 100% 103,985
2007 48.1 37.4 14.4 100% 112,605
2008 48.5 37.5 13.9 100% 117,429
2009 48.2 37.8 13.9 100% 116,261
2010 47.1 38.6 14.3 100% 114,977
Total 48.7 37.2 14.2 100% 1,378,350

Source: CSO (Birth register), author's computations

15.1.3Contextual (macro-level) variables

Birth register includes also information about adistrative district (level 4 of the
Nomenclature of Units for Territorial StatisticslUNS) where the birth took place.
There are 76 administrative districts and the ehpitague which has a status of region
(a higher-level unit). The border of the distridid not change during the study period,
with one exception of district Sumperk which wasidiéd into Jesenik and Sumperk in
1996. These districts are organized into 14 reg({®i\$TS-3 level). The regions were
established in 2000, but they follow the bordersdistricts, so they are easily kept
consistent in the whole analysis. The regional exdio not cross the border of the split

region.

The analyses of both unmarried motherhood and bigight which use the birth
register work at two levels. The individual obséimas are clustered in regional and
space contexts. These contexts are defined by gedrsegions. There are 13 years and
14 regions which gives 182 contexts. These contdsused to cluster the individual
observations either as such (each context repiageat single values of a random
variable — see section method) or are attributeth 8bme characteristics. These
contextual variables are year, policy regime, urlestpent rate, and non-marital

childbearing rate.
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Thepolicy regime measured the type policy of protection of unpagdemothers. Four

periods are distinguished. Four periods with défgr policy regimes are then
distinguished: universal benefits, longer materaitpwance for single mothers (1990-
1991); partially income-tested benefits, longer enaity allowance for single mothers
(1992-1995); income-tested benefits, longer matgrallowance for single mothers
(1996-2008); income-tested benefits, unified lengthmaternity allowance (2009-
2010).

Figure 15.1. Trends in registered unemploymentigteegion, 1990-2010 (selected years).

By 2010 value:

Ustecky
Olomoucky
Moravskoslezsky
Karlovarsky
Zlinsky
Jihomoravsky
Liberecky
Vysocina
Pardubicky
Jihatesky
Plzaisky
Kralovéhradecky
Stedaiesky
Praha

15

%
10

Source: CSO 2013.

The unemployment rate gives the registered unemployment rate for thén eantext

(region and year). The data are taken from the IC&¢atistical Office [CSO 2013]. The
registered unemployment rate is the ratio of thenlmer of people who registered as
unemployed and the total workforce. The method afudation was changed in July
2004. Since then, only reachable candidates aheded in the denominator (i.e. those

who are, for instance, ill, imprisoned or in retiag are excluded from the calculation).

213



Table 15.10. Non-marital childbearing rate by redipercent of liveborns born outside marriage) 12000 (selected years).

1990 1992 1994 1996 1998 2000 2002 2004 2006 2007 008 2 2009 2010
Praha 10.5 12.8 16.5 18.3 19.1 21.2 23.8 27.5 30.230.9 32.7 33.8 35.4
Stredatesky 7.3 9.1 12.5 14.5 16.3 19.0 22.4 28.0 29.8 431. 334 34.7 37.1
Jihatesky 6.7 8.2 11.8 13.9 16.4 18.2 22.0 28.7 33.2 433. 358 38.0 40.6
Plzeisky 7.8 10.4 14.5 16.2 19.6 20.8 24.7 30.4 342 335 37.3 41.2 41.8
Karlovarsky 17.8 24.6 31.1 35.3 36.3 41.8 44.3 47.6 51.5 51.1 54.1 55.3 58.7
Ustecky 16.6 20.8 27.4 31.7 35.0 39.2 42.2 476 648. 49.8 50.5 53.8 54.5
Liberecky 11.2 13.9 19.6 22.6 25.8 28.8 32.2 36.3 833 404 40.5 44.9 45.6
Kralovéhradecky 7.3 8.9 11.7 14.8 17.9 19.6 226 629 321 35.2 36.1 39.1 41.1
Pardubicky 6.0 6.9 9.8 114 13.2 16.6 20.6 256 130. 30.2 33.1 36.0 38.2
Vysaoina 4.1 4.9 6.6 8.1 10.1 11.7 14.4 20.1 25.0 254 9.12 323 33.9
Jihomoravsky 6.4 8.7 11.2 13.2 14.4 16.9 20.2 25.3 27.9 29.0 30.7 33.8 35.9
Olomoucky 6.6 9.5 12.2 14.3 17.0 20.3 25.1 30.2 533. 34.7 36.8 39.7 40.1
Zlinsky 4.7 5.1 7.5 8.8 9.6 12.2 15.1 20.4 23.7 026. 28.0 30.4 32.1
Moravskoslezsky 9.1 10.6 15.6 18.6 21.2 24.5 294 583 38.2 39.5 41.8 44.4 44.4

Source: CSO (Birth register), author's computations



Results of both versions of the measurement areiged for 2004. | used the old
measurement in 1990-2004 and then adjusted thewvabmputed with the new method
in 2005-2010 by the ratio of the old and new measent in 2004. The values are

plotted in Figure 15.1.

Thenon-marital childbearing rate is the proportion of mothers who are not married i

the given context. The values are presented ineThbI11.

15.1.4Multiple imputation of missing data

| handle the problem of missing data on partnerahipngement of unmarried mothers
with multiple imputation. The technique, introdudey Rubin [1976], fills the missing
data in based on the values and variability of nhesk data. It is done in three steps.
First, a model is set to impute the data. The imapor is done several times. Each of
the repeated imputations creates plausible valh@&sreplace the missing data which
leads to a number of alternative ‘measurementghefvariable with missing values.
Second, each of the imputed datasets is analysiegpémdently with whatever method
is considered appropriate. Finally, the resultsamad from each analysis of the
imputed datasets are pooled according to the sgesified by Rubin [1987].

It is advisable to use as many predictors as plessibthe imputation model. The
imputation model is not supposed to be parsimonibusto provide maximum amount
of information for the imputation. All relationstgpthat will be evaluated in the
analytical steps have to be included in the impanatnodel to get proper results [Rubin
1996]. For this reason, | used more variables aoterdetailed categorisation of some
variables than what is done in the analysis. Ithewhole procedure in the Stata 11 and

ran five rounds of imputation.

The maternal family arrangement has three categonmarried, partnered unmarried,
and single. Partnered and single unmarried motbamot be distinguished before
2007, so the detailed measurement of family stetusissing in 20 % of cases in the
period 1990-2006. The data are missing at randomeblns that whether the value is
missing does not depend on any unobserved inflsenmat only on the observed
variables (year and marital status). This makesntigsing data problem less severe,
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because multiple imputation works well with missetgrandom data [Schafer, Graham
2002].

| imputed a binary variable that indicated whetbenot the mother was partnered on
the subsample of unmarried mothers. The model tmethe imputation was logistic
regression. The model included individual predistanaternal age (5 categories, as
above), education (4 categories, as above), péBitgategories, as above), formal
marital status (2 categories: never married, dedfwidowed), child’s birth weight
(both binary indicator of low birth weight and antimuous measure), gestational age (5
categories, as above). | also included macro-vimsabs fixed effects. There are a
continuous measure of time (in years), region-ame-specific unemployment rate.
Finally, a variable indicating period of 2007-2088s included to control for a policy-
induced bias in the reporting of fathers at tmseti This variable has a different purpose
than the policy variable, which is used in the gsial of unmarried motherhood. Here |
do not study the impact of policy regimes. The psgof the imputation is to predict
the partnership status of unmarried mothers. T&igpproximated by whether the
mother provided data on child’s father, which isiagication of a relationship (likely
coresidential) between them. Before 2009, somelithg mothers misreported fathers
to get higher allowances. This is likely to be tdase also before 2007, but | am not
interested in the formal acknowledgement of fathlerather set the model to predict the

net single mothers.

As | assume that the association between matenwbeconomic status and single
motherhood may have changed in time, | let thecef® education interact with time
and with unemployment rate, the two macro-effettst tinteracted with maternal

education in the analysis of unmarried motherhood.

15.1.5Labour Force Survey

| used the Labour Force Survey (LFS) for a detadledlysis of unmarried mothers and
their coresident partners. | have access to tha fiat period 1993-2009. LFS is a
rotating panel, in which a stratified probabilitgnsple of households is interviewed for
five following quarters and then replaced. | uséydhe first wave of interviewing in

each household to avoid bias resulting from seleairopout. A big advantage of this
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data source is its large sample size. | restritheddataset to the households with an
infant younger than one year (N=8316) and excludkt households without the
child’s mother to approximate for the family arrangents of mothers. Households with

more than one infant were counted only once.

Among the variables included in the dataset, | e information about household
composition and relationships between the membersreconstruct the family
arrangements of mothers. The measurement of tla¢iomships between household
members was not consistent during the whole pefodm 1993 to 2001, only the
relationships to the household head are indicaiteddch member. Since 2002 there are
additional indicators of parental and partner reteghips between all of the household
members. It was then possible to easily identifgtbr both infant’s parents live in the
household or not since 2002. The older method aritification of relationship between
household members causes difficultiegdientification of infant’s parents if they are not
household heads (17 % of the cases in the 1993426@dd). To solve this issue, | used
the information about relationships to householadhgender, age, and economic status
“on maternity leave” to identify potential motheaad fathers in the households (or to

prove their absence).

15.1.5.1Family arrangements of unmarried mothers — descripbn and sensitivity
analysis

| distinguished three kinds of family arrangemeatsording to the presence of the
infant’s father and marital status of the parenispartnered mother, unmarried
cohabitation, and marriage. The distribution of $eholds by mother's family
arrangement is shown in Table 15.11. The incompldentification of family
arrangements in the 1993-2001 period may causesibithe proportions. To assess
this issue, Figures 15.2 to 15.4 compare the ptmpar of family arrangements from
the final LFS dataset with the proportions of unnear mothers from birth register and
with the subset of the final LFS datafile, whicleludes only households headed by the
infant’s mother or her partner (the child’s fathéfhese households are fully observed
across the whole time series. A discrepancy betleenwo lines before 2002 would

indicate biased measurement in the older parteotittiia.
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Table 15.11. Relative distribution of mothers byilg arrangements. Households with an infant ais¢hier mother, 1993-2009.

Cohabiting Unpartnered Total N
Proportion SE Proportion SE Proportion SE
1993 94.5 1.060 2.7 0.615 2.7 0.888 100% 725
1994 92.1 1.750 4.6 0.986 3.3 1.510 100% 499
1995 92.5 2.290 4.8 1.400 2.7 1.900 100% 232
1996 89.1 1.770 5.7 1.140 5.2 1.450 100% 487
1997 89.8 1.680 5.2 1.040 5.0 1.390 100% 475
1998 85.0 2.000 10.0 1.510 4.9 1.490 100% 472
1999 87.9 1.760 7.8 1.290 4.3 1.290 100% 420
2000 88.1 1.900 7.9 1.470 4.1 1.320 100% 367
2001 84.3 2.220 8.1 1.440 7.6 1.850 100% 390
2002 83.4 2.100 10.4 1.600 6.2 1.530 100% 399
2003 81.1 2.180 12.7 1.690 6.2 1.610 100% 425
2004 80.5 2.200 135 1.770 6.0 1.580 100% 439
2005 78.1 2.230 15.1 1.820 6.9 1.580 100% 427
2006 82.2 2.240 11.2 1.610 6.6 1.790 100% 428
2007 69.2 2.260 21.3 1.930 9.5 1.600 100% 480
2008 70.3 2.180 21.8 1.850 7.9 1.530 100% 502
2009 72.3 2.320 19.6 1.970 8.0 1.620 100% 457
Total 78.0 0.524 11.7 0.408 10.3 0.384 100% 7624

Source: Labour Force Survey, author's computations.



Figure 15.2 shows the total proportion of unmarnaathers identified in the LFS. The
share of unmarried mothers is somewhat underes&@niat most of the time points.
Here | focus on the possible bias due to incompdet@ in the older part of the data.
The grey line plots the proportion of unmarried hess in the subsample of households
headed by either mother or father of the infante Tprevalence of unmarried
motherhood is lower in this subsample, which sutggébsit unmarried mothers are more
likely to live in more complex households, mostlighatheir or their partners parents. It
is important difference between the two lines reraapproximately constant in across
the time series. They both oscillated in similanmer and there is no marked change of
the difference between 2001 and 2002 (the bordevdsn two methods of recording
relationships between household members). So thees not seem to by any

substantial bias resulting from the data limitatior1 993-2001 period.

Figure 15.2. Proportion of mothers who are not iedrr1993-2009. Households with mothers
and infants from the LFS, N=7624; Mothers from lbinth register, N=1,378,350.
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Source: CSO (Birth register) and LFS, author’s cotations.
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This is supported also when unmarried mothers pireletween those who do and do
not live with a partner. Figure 15.3 shows that pheportions of mothers who cohabit
overlap almost perfectly in the two versions of tl€S data. There is no sign of any

divergence in the two parts of the data series.

Figure 15.3. Proportion of mothers who live in unrieal cohabitation/acknowledged child’s
father, 1993-2009. Households with mothers anchisfrom the LFS, N=7624; Mothers from
the birth register, N=1,378,350.
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Source: CSO (Birth register) and LFS, author’s cotations.

The picture is different in the case of single @mpered) mothers — see Figure 15.4.
Single mothers are most likely to live in househbleded by other persons than
themselves (mostly their parents). Consequentlgy tare underrepresented in the
limited subsample of the LFS. But again, the tréa$ a similar shape in and the
oscillation of the discrepancy does not seem torddated to the change in data

recording policy.
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15.1.5.2Characteristics of mothers

Maternal characteristics used in the analysis aaogical to those from the birth
register.Maternal education was simplified to only two values to keep a sudint
number of cases in each educational category ih gear. The lower education refers
to mothers with elementary and lower secondary a&titut. The higher educational
category includes mothers with complete secondarg tertiary education. The
distribution of the categories is presented in &dld.12.

Table 12. Relative distribution of mothers by refatage, 1993-2009. Households with an
infant and his/her mother.

Lower education Higher education
_ _ Total N
Proportion SE Proportion SE
1993 49.0 1.858 51.0 1.858 100% 725
1994 51.7 2.239 48.3 2.239 100% 499
1995 53.0 3.284 47.0 3.284 100% 232
1996 54.2 2.260 45.8 2.260 100% 487
1997 52.2 2.294 47.8 2.294 100% 475
1998 46.4 2.298 53.6 2.298 100% 472
1999 51.0 2.442 49.0 2.442 100% 420
2000 47.7 2.611 52.3 2.611 100% 367
2001 46.9 2.530 53.1 2.530 100% 390
2002 43.9 2.487 56.1 2.487 100% 399
2003 42.4 2.400 57.6 2.400 100% 425
2004 43.1 2.366 56.9 2.366 100% 439
2005 45.4 2.412 54.6 2.412 100% 427
2006 41.4 2.383 58.6 2.383 100% 428
2007 45.6 2.276 54.4 2.276 100% 480
2008 39.4 2.183 60.6 2.183 100% 502
2009 38.3 2.276 61.7 2.276 100% 457
Total 46.5 0.571 53.5 0.571 100% 7624

Source: Labour Force Survey, author's computations.

Maternal ageis measured in years. The distribution split ¥ ftategories (19 and less,
20-24, 25-29, 30-34, 35 and more) is shown in T4hl4d 3. | also created relative age
categories corresponding to those from birth regi@he borders of the age categories

are taken from the birth register) to be used énrttodels.
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Table 15.13. Relative distribution of mothers be at993-2009. Households with an infant and hisinather.

20-24 25-29 30-34 35+ Total N
Proportion SE Proportion SE Proportion SE Proportion SE Proportion SE
1993 6.5 0.915 39.7 1.819 34.8 1.770 14.9 1.323 4.1 0.740 100% 725
1994 8.0 1.217 40.5 2.200 30.7 2.066 13.2 1.518 7.6 1.189 100% 499
1995 7.3 1.715 31.0 3.044 33.2 3.098 21.1 2.686 7.3 1.715  100% 232
1996 5.1 1.001 40.5 2.226 33.5 2.141 14.6 1.601 6.4 1.107 100% 487
1997 3.2 0.803 38.5 2.235 34.7 2.187 16.6 1.710 6.9 1.168 100% 475
1998 2.8 0.754 34.7 2.194 38.3 2.240 15.9 1.685 8.3 1.269 100% 472
1999 3.3 0.877 32.6 2.290 36.7 2.354 18.8 1.909 8.6 1.368 100% 420
2000 1.6 0.663 29.2 2.376 46.0 2.605 17.4 1.983 5.7 1.214  100% 367
2001 3.1 0.876 254 2.207 42.6 2.507 21.3 2.075 7.7 1.351 100% 390
2002 2.0 0.703 21.3 2.052 46.4 2.500 23.1 2.111 7.3 1.301 100% 399
2003 2.6 0.771 16.5 1.801 46.6 2.423 25.2 2.108 9.2 1.402 100% 425
2004 3.4 0.868 16.6 1.779 40.1 2.342 30.1 2.191 9.8 1.420 100% 439
2005 2.8 0.801 155 1.751 41.2 2.385 28.1 2.178 12.4 1.598  100% 427
2006 2.6 0.766 154 1.748 39.7 2.368 32.2 2.262 10.0 1.455  100% 428
2007 2.5 0.713 15.6 1.659 32.7 2.144 36.3 2.196 12.9 1532  100% 480
2008 2.4 0.682 12.0 1.449 29.5 2.037 37.1 2.158 19.1 1.757  100% 502
2009 1.5 0.575 12.9 1.570 28.0 2.103 39.6 2.290 17.9 1.797  100% 457
Total 3.6 0.214 26.3 0.504 37.0 0.553 23.7 0.487 9.5 0.335 100% 7624

Source: Labour Force Survey, author's computations.



15.1.5.3Time

Time is coded in years (1993-2009), but | simpdifie to six categories (1993-1995,
1996-1998, 1999-2001, 2002-2004, 2005-2007, 20@®P@hen entering into models.

15.1.5.4Weights

The proportions of mothers by age, education, ardypare somewhat distorted in the
LFS dataset. So | created weights for these vasatobm the birth register and applied
them to the LFS data when estimating the propastia@i mothers by family

arrangement.

15.2 Methods of analysis

The main analytical tool | use is multilevel regies modelling. Some parts of the
analysis also use classical (single-level) logistigression. | estimated all models in
Stata 11. Decomposition is used in the analysksrdi weight.

15.2.10LS and logistic regression

Regression modeling serves to simplify relationstoptween variables and clean them
from random variation (for introduction see [Agie&inlay 2009]). The models predict
the dependent variable with a set of independentblas which are expected to
influence the outcome linearly. The value of theatelent variableY{ for individual i

is predicted with a set of independent variables, (%, ..., X). The unexplained

(residual) variability is captured in the teem The model can be described as

Y; = Bo + B1X1i + B2 Xai + - + BriXki t €

(Equation 1).

OLS regression requires the outcome variable tocdr@inuous. Binary dependent
variables which are more common in my analysis. (@mnarried motherhood or low
birth weight) have to be transformed before theyrandeled to meet the assumption of

a continuous dependent variable. The binary outc¢eng. unmarried status of a
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mother) can be conceptualised as a manifestatiocedfin probability that each
particular mother in unmarried. The probabilitynist equal for all mothers, but differs
for mothers with different characteristics (e.g.mamried motherhood differs by
education). The probability is not equal for all thers, but differs by education. Odds
are a relative measure of the probability. Theycamaputed as a ratio of the probability
that the event of interest occurs (a mother is uned and the probability that the
event does not occur (a mother is married). Fotante the odds of unmarried
motherhood for a mother with elementary educatin®d10 are 0.75 /0.25=3. Her odds
of being unmarried are then 3 to 1. The differebeveen educational groups can be
expressed a ratio of odds. Both odds and oddssreditge between 0 and infinity. Odds
ratios higher than one indicate that the odds engtoups of interest are higher than in
that in the reference category (and vice versasdmween 0 and 1 indicate a lower

odds in the category of interest, compared to éfierence).

Logistic regression works with the odds ratios ahdir natural logarithms. The
regression model requires the outcome variableet@dntinuous. Probabilities range
only between 0 and 1, so they are transformed diiy flonction to meet this assumption.
This function first transforms the probability intwdds (probability of the positive
outcomes/probability of the negative outcome) dmehttakes natural logarithm of the
odds (see e.g. [Powers, Xie 2008: 31-67]). Instdgutobability, the dependent variable

is then the logit (logarithm of the odds). The sfammation can be formally written as

. p
Logit =1
ogi ny

(Equation 2)
wherep is the probability of the outcome of interest. Thedel then has equation
Logit = By + f1X1 + o X + -+ BiXi + €

(Equation 3).
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15.2.2Multilevel regression models for continuous and biary dependent
variable

Classical OLS and logistic regression assume tiebbservations are independent on
each other, i.e. that theg terms (see Equation 1 or 2) are not correlatethedimes, the
nature of the data and the problem studied do owfiocm this expectation. Individuals
may form clusters in which observations are manglar to each other than individuals
from different clusters. This is the case in mylgsia. The individuals | study (mothers
and their infants) had children (or were born) etyvdifferent social conditions. They
span over two decades of very profound social ohaagd over various region.
Influence of these structural (macro-) conditiog®isubject of my analysis. | take the
clustered nature of the data into consideratiomnalyses where the data allow this
approach? Failing to account for the clustered nature of diaga could lead to biased
estimates of the coefficients and their standardrer This problem is solved by
multilevel modeling (see e.g. [Powers, Xie 20085-165; Rabe-Hesketh, Skrondal
2008]). Multilevel models divide the variability ¢fie dependent variable which has its
source at the individual level from the variabilityat sources from the differences
between macro-contexts (clusters). | define thesgexts by the combination of time
and regions. There are 13 time points and 14 regibhis gives 182(=13*14) contexts
(or 4*14=56 context in the analysis of the 2007{2@tata). Theoretically, the model
should be three-level: individuals are clusterediime and the time points are clustered
by regions. This would be, however, not feasibleabse the number of observations at

each level is not sufficient.

| estimate multilevel models with random intercepifie model assumes that the

context-level variability can be captured by allogithe intercept to vary by contexts.

2 Another principle of clustering in my data is tlstme women had more than one child during the
study period. The mothers represent clusters aitdreh individual cases within clusters. Mothersowh
were not married at first birth are more likelylte unmarried also at second birth, compared to ensth
who were married at first birth. Similarly, outcosnef infants born to the same mothers are coretlate
because of shared maternal characteristics (hargdéctors and her life style and living conditatat

did not change between births). It is, however,pussible to identify births to the same mothersabee

of the Czech Statistical Office’s privacy protectipolicy. This is not a big issue for the analyssause

| do not focus on life trajectories or on disentamgthe causes of birth weight. | am rather ins¢ed in

the influence of maternal characteristics undewingr structural conditions, which is acknowledged i
the analysis.
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Each context is supposed to have a specific baselalue of the outcome (e.g.
probability of unmarried motherhood), the intercephe model can be expressed in

equation

Yij = Boj + B1X1i + BoXoi + - + BrXii + €

(Equation 4),

whereY;; is the value of dependent variable for individuahd context , X;; to X; are
the values of individual-level independent variabd@dp,; is the random intercept for

contextj.

The model does not treat the intercepts as obsewleds whose effects are assessed by
estimating single constant for each context. Irstéze intercepts are conceptualised as
representing values of an unobserved (latent) biid he values of this variable can be
split to a fixed term which is the same for eachtegt and a random term (in fact error
term or residual) which adjusts the fixed term adow to the specific contexts. This

can be described by equation

,Boj = Yoo t U

(Equation 5),

wherey, is the fixed part and; is the random part of the intercept.

The fixed part of the intercept can be furthertsplio the effects of observed context-
level variables and the remaining effect adjustgdhle random effect according to the

eguation

ﬁoj = Yoo + Yo1Zj + y;

(Equation 6),
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wherey,, is the fixed part of the intercept influenced by tcontext-level variable Z
and Z; is the value of this variables in contgxtThe random intercept model is an

efficient way of handling a large number of consexhstead of estimating each single
intercept, only the common fixed part is estimatedether with the variability
(standard deviation) of the random intercepts adatin

The relative contribution of the individual levehdh the context level to the total

variability can be compared by the intra-classaation coefficient4) computed as

oy
p:—
of + o2

(Equation 7),

where ¢ is the variance of the outcomes variable betweamtexts ands? is the
variability within contexts. The intra-class coagbn measures the proportion of total

variability that takes place at the context level.

All models are estimated with maximum likelihoochi§ method provides estimates of
population parameter that maximize the probabitifyobserving the data we have
observed (see [Hox 2010: 40-42] or [Rabe-Heskeknorlal 2008: 258-263] for a
more formal explanatior} Multiple models are estimated for each analytiask. Two
tools are used to decide which models represent rimdity precisely but
parsimoniously, the likelihood-ratio test and Akaiinformation criterion (AIC). Both
of these goodness-of-fit statistics rely on theugabf the likelihood which is used for
the estimation of the model. The likelihood-ragttis a standard method of comparing
nested models (i.e. models estimated on the sampelgimn so that the unrestricted
model includes all parameters that are included aisthe restricted model). It is
suitable also for multilevel models [Rabe-Heske®krondal 2008: 253-254]. The

3] used the maximum likelihood estimation also foodels with continuous dependent variable (the
models of birth weight in Chapters 11 and 12) tegkéhe model selection (likelihood-ratio test an@)A
criteria consistent across dependent variablesa 8&timates them with least squares, by defatlbdiln
procedures are asymptotically (i.e. with infinitdédyge samples) equivalent [Hox 2010: 42]. Estingti
these models with the method of least squares dicimange the values of the coefficients and did no
modify the model selection.
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likelihood ratio test examines the null hypothesimt the two models are not
significantly different from each other. The tegiterion (the likelihood ratio) is
computed with the formula

(Equation 8),

where L, is the likelihood of the restricted model ang is the likelihood of the
unrestricted model. The Likelihood ratio has a sdpirare distribution with degrees of
freedom given by the difference in the number obpweters between the two compared
models [StataCorp 2009: 949-950].

Beside this classical approach, the informatiotedda (Bayesian information criterion —
BIC and AIC) can be used to decide between moddisx [2010: 50-51]. The
computation of BIC involves the sample size whishambiguous in the multilevel
setting (it is not clear whether number of contexts number of micro-level
observations should be used). Therefore | rely &@ wWhich is based on the value of

likelihood and the number of parameters used inrtbdel:

AIC = -2 * In(likelihood) + 2k

(Equation 9),

wherek is the number of parameters. Lower AIC indicatdsetier fit of the model.
Models whose AIC is not more than by 4-7 pointgéarthan the model with minimum
AIC are still plausible. More distant ones shoutit he preferred [Burhnam, Anderson
2004]

15.2.3Decomposition

| use the method of decomposition in Chapter lévauate two sources of a trend in
mean birth weight and low birth weight rate. It wieveloped by Kitagawa [1955] as a
means to analyse a difference between two rategpgrating it into two components,
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the effect of population composition and the direffect. The method is based on the
common technique of direct standardisation. Theeggnmean birth weight in a
population can be expressed as a weighted mearulpapulation-specific birth
weights according to the formula

(Equation 9),

wheren is the number of categories of the grouping véeials; is the group-specific
mean birth weight ang; is the proportion of the group (see e.g. [Prestoal. 2001]).
When comparing two populations with different comsifion, the observed proportions
have to be replaced by a standard to discard thepasitional influence. The
standardized value is then computed by formula

n
Wstand = § Wi * Di stand
i=1

(Equation 10).

When comparing the birth weight at two time poirttse direct effect of changing
outcomes within subpopulations can be isolated tapdardising the distribution of
groups and vice versa. It can be done in two wasislg as standard the values of either
of the two time points. To avoid arbitrary decismfichoosing the standard, the average

of the two possible outcomes is taken (as advigd&itagawa 1955]).

w, — w; = composition component + direct component

1 r n n h 1 r n n h
:E szi*Pzi_ZWZi*Pu‘ +§ Zwli*Pzi_zwli*Pu‘
Li=1 i=1 d Li=1 i=1 i
rn n ] rn n T

1 1
+§ ZWZi*Pzi_Zwli*Pzi +§ ZWZi*Pli_ZWn*Pu‘
Li=1 i d Li=1 i=1 i

=1
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(Equation 11).

In this way | decomposed the 1990-2010 trends iarmiairth weight and low birth
weight rate among married mothers into the diréfeice and the effect of composition
of married mothers by education, age, and parityye 3ame decomposition was applied
also to the trends among unmarried mothers. THeteme to assess the sources of the

closing marital status gap in the two birth weightcomes.

15.2.4Models of trends in birth weight by family arrangement

The data limitations do not allow a direct assesgnoé the trend in the influence of
unmarried family arrangements on birth weight. @édisnultiple imputation to fill in the
missing information. In this section, | explain hdvevaluated the plausibility of the

result on the aggregated data.

15.2.4.1The idea of the model

The mean birth weight of children born outside nage at timey can be expressed as a

weighted mean of two subgroups:
w(y) = wp () * mp(¥) + ws(¥) * 1s(¥)
(Equation 12),

wherew, (y) is the mean birth weight of children born to paréd mothersg,(y) is
the proportion of partnered mothers, andy) andn,(y) are the same measures for

unpartnered (single) mothers.

The m, andw, can be expressed in relationg andm,. A factora is introduced to

capture the magnitude of the advantage of partneters relative to single mothers
Ty, =1—my
(Equation 13)
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Wy, = a* W

(Equation 14).

After inserting these terms in Equation 9, we obtai

w(y)

s a(l-mg)+mg

(Equation 15).

To estimate the low birth weight rate of childresribto unpartnered mothers, | had to
make some assumptions abatfthe ratio of the outcomes of partnered and unpaed
mothers) and the proportions of partnered and wng@@ad mothers in the population.

15.2.4.2Three models

The shares of partnered and unpartnered unmarrid¢dens resulting from the multiple
imputation were shown to be plausible by compatimgm to the data from Labour
Force Survey (see Chapter 7). There was a polityeed over-reporting of the single
status in the period 2007-2008. The imputation atadn 1990-2006 is not affected
because | included a special variable for the 22008 period, which adjusted the bias
when the values were imputed. To avoid the biasuibsequent models, | replaced the
2007-2008 shares of single and partnered unmamtiers with a linear interpolation
of the values between 2006 and 2009.

Three models of the disparity between the two gsamere created with different values
for the parametea, i.e. the ratio of the birth weight of childrenrbhao partnered vs.
single mothers.

Model Al. First model is the imputed one. The paramategsults from the multiply
imputed dataset. To locate the results of multilputation within a range of possible
outcomes, | also created two other models thaessmt the extreme scenarios of how
parameten might have changed during the study period.
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Model A2: The second model represents the scenario of stamttty high disparity
between children born to single and partnered msthekeeps parametarconstant at
the 2009 level in 1990-2009, irrespective of whettteldbearing without marriage was

marginal or common in the population.

Model A3: The last model assumes that, as both single miaibd and parenthood
within an unmarried relationship were rare and eatlheviant forms of parenthood in
1990, there was no difference between the birthghisi of children born to all
unmarried mothers, without regard to the parengaingrship status. The value afs

linearly interpolated between 1 and the 2009 value.

Although unlikely, the two extreme scenarios (M@dAR and A3) define the limits of
what might have happened with the birth weight aligp by family status and allow an

assessment of how realistic the results of muliipleutation are.
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SHRNUTI

Prace se zabyva socialnimi nerovnostmi ve zdravomazend. Zdravi d@ti (a zdravi
obecr) je silne ovlivnéno socialnimi faktory, zejména socioekonomickymtaesnim
rodiny a rodinnym usgadanim. [3ti, které se rodi sezdanym par, se v piiméru t&Si
lepSimu zdravi nez &l narozené nesezdanym f@dr nebo svobodnym matkam.
Vyrazny pozitivni vliv na zdravi ma také socioekornioky status matky, ktery zarowve
ovliviuje i jeji rodinné chovani (matky s vy3Sim statugestji rodi déti v manZzelstvi).
Zdravi ditte ovliviiuje jeho dalSi Zivotni Sance¢etre nag. dosazeného vEtni, a je

tedy jednim ze zisohi, kterymi se mezigeneteg reprodukuji socialni nerovnosti.

Prace se za#iuje se na zdravi novorozene Ceské republice v obdobi mezi lety 1990
a 2010. V této dabdoSlo k rozsahlym spalenskym zmindm a zasadnse prongnily
také reproduéni vzorce. Lidé z&ali posouvat manZzelstvi a rozertiddo vyssiho ¥ku,
meéni paradi €chto transic a nebo dokonce od manZzelstvi zcelgupt Prace zkouma,
dve otazky: 1. jak se pro#énilo neprovdané maitstvi a jeho socioekonomické okolnosti
a 2. jaky vliv ngly tyto zmeny na nerovnosti ve zdravi novorozérmodle rodinného
uspdadani, do kterého se narodi. Analyzovana byla daetriky narozenych, ktera
byla podrobena viceturéevému regresnimu modelovani zgenému na vysleni
rozdilh mezi casem a prostorem definovanymi kontexty. Zdravi moxend je
zkoumano skrze jejich porodni hmotnost. Rodinnéoté&lani matek je #teno jejich
rodinnym stavem. Neprovdané matky jsou dale roajiSpodle ustaveni otcovstvi
ditéte.

Zdravotni znevyhodimi déti narozenych mimo manzelstvi se ve zkoumaném dbdob
vyrazre snizilo a mechanismus, ktery generuje zdravotrovmosti mezi manzelskymi

a nemanZzelskymi aimi se promgnil. Na paatku 90. let bylo rozeni &i mimo
manZzelstvi marginalnim fenoménem, ktery se vzpgoaialnim normam a ktery byl
typické zejména pro malo v&dné a mladé matky. @i narozené mimo manzelstvi
byly, v prmiméru, zn&né zdravot®d znevyhoduné touto socialni marginalitou.
Spole&enska atmosféra néwmabyté svobody a liberalizace hodnot vedly k torhel,
Zeny zgaly intenzivre rodit, aniz by se vdaly. Od poloviny 90. let pdgibdklon od
manzelstvi také ekonomické vlivy: rostouci ekondaioejistota vedla k tomu, Zada

pari odlozila manZzelstvi, které si spojuji s dosazenistého Zivotniho standardu.
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Rodinna politika navic Zsobila, Ze pro &které matky bylo vyhodné, abyastaly
neprovdané. Betm 90. let posilla asociace neprovdaného isate se
socioekonomickym statusem a rostl také vliv &adi matky na porodni hmotnost
ditéte, ktery se poté ustalil na vySsi hladimez v prvni polovia 90. let. Ve druhé
dekaa sledovaného obdobi &y také vzdlanejSi matky intenzivji rodit déti mimo

manzelstvi, ¢imz se zastavil Gist asociace matsgtvi mimo manzelstvi s nizSim

socioekonomickym statusem.

To pronenilo mechanismus generovani nerovnosti meégndnarozenych doiznych
rodinnych usptadani. Narostl podil neprovdanych matek, které pjinera, a porodni
hmotnost dti téchto matek (ktera byva vy3Si nez porodni hmotneétt marozenych
matkam bez partnera) dominovala celkovy trend. kieseé souziti se stal@znym pro
pary s individualistickymi hodnotami nebo pro tyteté odlozily manzelstvi
z ekonomickych dvodi. Stigmatizace nesezdanych rodin klesla a manietstatilo
svij ochranny vliv ped ekonomickou nejistotou. To vedlo ke sblizeniopaf
hmotnosti dti narozenych sezdanym a nesezdanymrpaBPetrvavajici znevyhodimi
déti nesezdanych pa@rneni zfisobeno nesezdanosti samotnou, ale nizSintlazidn

s

jejich matek a tim, Ze jsatasgji prvorozené (prvorozené&t mivaji nizsi hmotnost).

Na druhou stranu alergtrvava velké zdravotni znevyhagm déti narozenych matkdm
bez partnera. Toto znevyhash je gimo spojené s timto rodinnym uspdanim a
neda se vysilit sociodemografickymi charakteristikami matek zbepartnera.
Sociodemografické charakteristiky, které negatiguliviuji zdravi novorozerig se ale
velmi ¢asto s matstvim bez partnera kumuluji. Matky, které rodii dnimo manzelstvi
nebo partnerstvi se typicky rekrutuji z malo &ladych Zengasto jsou velmi nizkého
véku nebo maji vice nez dwkti. VeEtsi riziko zdravotnich komplikaci jiz na samém
pocatku Zivota je jednim z mnoha fakiiorktery omezuje Zivotni Sanceéchto diti a
prispivd k reprodukci jejich socialniho znevyhédn Paet matek, které maji &t
mimo stabilni vztah, neni velky (10-15%), ale p¢éécgledované obdobi se zvySoval.

Zdravi jejich dti by proto ngla byt wnovana zvySena pozornost.
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