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ABSTRACT

EXAMINING THE ROLE OF EARLY ADVERSITY AND TEMPERAMENT IN
COGNITIVE DEVELOPMENI AND HAIR CORTISOL LEVELS OF NFANTS

Ertekin Zeynep
Ph.D., Department of Psychology
Supervisor: Prof. Dr. Sibel KAZAK BERUMENT

December 2020, 78 pages

Although early adversity, including being reared in institutional carea low
socioeconomic environmeniifluences childrets development negatively, not all
children are affected at the same leVdlis thesis aims to examine the role of early
adversity and temperant in infant® cognitive developmentand their stress
regulation systes Study |longitudinally examined the cognitiveevelopmentof
infants3 to 15 months oldeared in institutional care (N = 75). Their development was
compared withthat of infants ina biological family group (N = 65)In Study II,
infant® cognitivedevelopmentn institutioral care (N= 63)wascompared withthat

of infants reared in lovsocioeconomic statuSES family environmerd (N = 60) at
onetime point. The moderatg role of temperament @as also examined both Study

I and Study Il Study lllexaminedhe associatiobetweenrhair cortisollevels of the

infants,SES levels of thefamilies, cognitive developmenaind temperament.

Findings fromStudy |showed that infants in institutional care had lower cognitive
developmentn wave 1, and they could @t catchup with their agemates in family
groupsin wave3. Study Il showedhatinfants with low levels of falling reactivity had
lower attention skills than infants in the |6BES family group. However, there was

no group difference for infants with Hidevels of falling reactivity. According tine
Y



findings in Study Ill, a mediathg role of hair cortisol was not found, but infabits

temperament significantly moderated the effects of SEBfanthair cortisol levels.

Keywords: Cognitive DevelopmentEarly Adversity, Hair Cortisol, Institutional
Care, Temperament.
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Erken d°nem yakam stresi, -ocuklareén geli«kimn
d¢zeyde etkilenmiyor. Bu tez, er ken d°nem
b¢y¢ mek ve -edkgokniokmi sko es-yamv rzea)c,é n bebekl erin bil
ve stres d¢zenleme sistemleri czerindeki r ol

-al ékmada, kurum bakiédmada | kEky pyedre k(I r3 n7 D)i 13
boyl amsal ol arakl ei ngaeh@@mgni xen rNoe B85k lacir i n (

gel i kKi ml er i il e karkeél aktéreéel méexkteéer . Ayr éca
hassasiyet teori si -er-evesinde incelenmiktd.i
bebekl erin bil=i 39l WDeyearkiclBdam aEgNeyen bebekl
= 60) geli ki ml erYii niel emikzaarckeenl adkstzéerné lenyé kctié rr.o | ¢
¢al ékontadeskel | bebeklerin kortizol d¢zeylerinin
bili kK s el gel i kirml| gr a snecred zzanad x¢ 8ED We korti zol
araséndaki d¢zenl eyi ci rol ¢ne de bakél mexkt éer
Birinci -al ekmanén bul gul aréna bakél dej énda,
biliksel gel i kimlerinin aile yanénda b¢y¢yel
zaman | -biebek&k!| buin hala aile yanénda bg¢gyeéyer

bul unmuktur . Kkinci -al ékmada ise mizacén d
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CHAPTER 1

INTRODUCTION

1.1. Overview

Early adversity includes poverty, neglect, and poor prenatal experiences and affects
childrerts developmental outcomes (Pechtel & Pizzagalli, 2011). How children are
affected might depend on the level of exposure, type of stress, and duration of exposure
to stressful situations (Teicher, SamsdpPolcari, & McGreenery, 2006)The
institutional setting is considered a nonoptimal contextthe raising of a child
compared to the family environment. Children raised in institutions are more likely to
have developmental delays, including cognitive skill problethesn children in the
family endronment (Loman et al., 2009). Thus, the first aim ofgresent thesigas

to examine infant&cognitive development and compare infants residing in institutions

to infants in family homes. For this purpose, in Study |, growth ratdseabgnitive
devdopment of institutionalized infants (including novelty preferences, focused
attention, and object permanence) were compared with those of-faaibgd infants.

In Study II, infants in institutions and infants in l@@cioeconomic statusSES

family homes were compared in terms of cognitive development.

Besidesthis group comparison, one of the aimstbfs thesis was to examine the
moderaiing role of infant®temperament in the association between environment and
cognitive development. In both Study | and Study I, falling reactivity was examined
as a temperamental characteristic of children in lighhetifferential susceptibility
theory (Pluess & Belsky2009). Study Il includesthe manuscript accepted for

publicationin Infancy.



A number of studies suggest that early adversity may alter the stresstiocegof

infants and childrenFor instance, it was shown that exposure to poverty and
socioeconomic @blemswas related to elevated cortisol levels in children (Chen,
Cohen, & Miller, 2010; Clearfield, Cart&todriguez, Merali, & Shober, 2014). There

are also studies suggesting that cortisol might be related to the cognitive development
of children. Fors et al. (2014) reported that higher basal cortisol levels were positively
associated with better cognitive skills in infants from mieBllES families. However,
alower basal cortisol level was associated with better executive functioning skills in
low-SESinfants (Blair, Berry, & FLP Investigators, 2017). Thtiee third aim othis

thesis was to examine whether cortisol level mediates the link between SES and
cognitive development. For this purpose, in Study lll, infants from disadvantaged SES
backgroundsvere recruited, their cortisol levels were assessed through hair samples,
and SES and its associations with cortisol and cognitive development were examined.
Study Il includesthe manuscriptpublished online iDevelopmental Psychobiology
(2020)

In Chapter Onga literature review related to early environmental strasd its
association with cognitive development, temperament, and cortisol levels of children
will be given. All research questioase presentedt the end oChapter OneThere

are thee studies in the current thesis, and each of them vplidsz=ntedonsecutively

in separate chapt®rA brief introduction, methaalogy, results, and discussion will be
providedfor each study. Finally, i€hapterFive, all results will be discussed light

of the literature.

1.2.Early Adversity

Poverty, violence, neglect, physi@ldemotional abuse, social deprivation, disasters,
and poor prenatal experiences are commonly stigioes ofearly adversity that cause
stress (Brown et al2009; Razna#in Greenstein, Lee, Clase®,Giedd 2012). Early

life stress (ELS) is defined as being exposed to one or multiple risk factors during early

childhoodwhile not having enough resources to cope with them (Pechtel & Pizzagalli,



2011).fEarly life stress and fiearly adversitg will be used interchangeabin the

following text.

Variatiors in the effects of ELS depend on the tyged severityof adversity, the
timing of the adversity, and the duration of the exposure (Pechtel & Pizzagalli, 2011;
Teicher etal., 2006). Exposure to adversity may differentially affect each child
depending on the time of exposure. For instance, children exposed to sexual abuse
between the ages of 3 and 5 andlBlyearsvere found to havemaller hippocampal
volumes, while chidren exposedbetween the ages of&hd 10 had reduced corpus
callosumareaand exposure to abuse at thesagfel1l-14 was found to be associated
with problems in the prefrontal cortex (Andersen et 2008). Thus, timing of
exposure is decisive for the despinental outcomes of childreDuration of exposure

is also important for child outcomes. Studies related to institutional care can be given
as an examplef work onthe effects of duration. For it@ce, children who stayed
longer in institutions had lower performarineexecutive functioning tasks compared

to children who stayetbr shorter period¢Colvert et al., 2008). Similarly, children

who were adopted earlier from institutions had betteoaicachievement and better
brain development than children who were adopted later (Beckett et al., 2007; Hodel
et al., 2015).

Being exposed to multiple types of stressors also affects the development and mental
health of children. For example, in a studlyadults who were exposed to early
childhood stressors including famisgressors such gehysical abuse, sexual abuse

and neglecshowed thaimental health scorex the participants negatively associated
with the total number of stressorhat experiened in their childhoodEdwards,
Holden, Felitti, & Anda, 2003). It was also found that neglected childreriomeet
reading ability, mathemattskills, 1Q, and cognitive skills compared to nonneglected
children, but ifthe neglect was comorbid with pestumatic stress disordethe
outcomeswere worse thamn other case¢De Bellis, Hooper, Spratt, & Woolley,
2009).



Although there are many types of early life stress, two main adversities will be focused
onin the presenttady, which are being reared in institutions and in-BRBS family
homes. Specific literature about these two early rearing environments will be explained

in the next two sections.

1.2.1 Institutions

Not all children have a chance to live with their biological parents. Some children are
homelessandliving in shelters, oare caredfor by social services, foster parents
relatives. Although in recent years the number of institutions has decreased in Turkey
(Erdal, 2014), a considerable number of children are still living in residential care
around theworld (McCall, 2013).The reasons ky these children are taken irtare

vary and are not always well documented. Some of the reasons are parental loss,
physical or psychiatric health problems of parents, abuse, neglect, poverty,
imprisonment, economic difficuds single parenting, having children out of wedlock,
and abse (Ertekin & Berument, 201 u { -#layos et al., 2001; Zeanah et al., 2003).
Together withthe reasons for care placement, little is known about the prenatal
experiences of these children, including birth weight and drug usage in pregnancy
(McCall, 2013) According to the Bucharest Early Intervention Project, children in the
institutionalized group had lower birth weighiNelson et al., 2007; Smyke et al.,
2007) suggesting that these children were already in a risky environment before being

placed ininstitutions.

The characteristics of institutions change from country to country or even \&ithin
country. However, there are still some common features. First, children are living with
other children othe same age in large groups within large buigi. The number of
children in groups varies from 9 to 16 aischigher in some countries. Children are
frequently changing wards while they grow (St. Petershi$g Orphanage Research
Team, 2005). Second, the number of caregivers is high and not candiiene are

at least 68 caregivers for each group, and this number increases with turnovers,
holidays, and shifts (McCall, 2013; St. Petersbu®A Orphanage Research Team,

2008). In Turkey the situation in institutions was similaith 12-15 children n each
4



ward and 8 caregivers, excluding other staff. However, with the introduction of new
care models like care villages or group homes, the number of children in tyasips
beendecreased, and currently, each group essideither a house or a flatith more
consistent caregiversEfdal, 2014. Finally, although physical conditions of
institutions havegenerallyimprovedaround the worldsome institutions still have

poor nutrition poorsanitary conditionsandalack ofresourcegNelson et al.2007).

Although conditions in institutions vargven within countres these are some
universal characterisscthat might be helpfulin understanthg why children in
institutions are delayed developmentally. In the following sections, the developmental
outcomes of institutionalized children will be given in more detail after explaining

low-SES environmest

1.2.2 Low-SESHomes

The socioeconomic status of families can be described by looking atpswticallar

indicators. Family income, occupational status, parental education level, and-4income
to-needs ratio arthepr i mary determinants of SES (Ka
Besides these factors, the number of people living in the hdheephysical
environmenbf the family and neighborhood, materials and stimulators at home, and
housing quality (e.g., having clean tap water or not) are some other determinants of
SES (Fahmy et al., 2015). Although indicators may vary in each study, they all show

that SES hasa@ecisive role in child development, either directly with lack of resources

or indirectly through parenting (BRe et

First, more impoverished families have more chaos and noise at home and also have
unstable family structusewhich havecritical roles in child development (Evans &
Wachs, 2010). For instance, Verabaagons et al. (2012) showed that disorganized
family homeswerenegatively associated with the language development of children
at the age o8 after controllingfor income and education lewsbf parentsLow-SES
families alsohave more conflict at home and family members are less supportive of
each other (Repetti, Taylor, & Seeman, 200&)contrast greaterfamily wealth is
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associated with better family communicatiamd higher family suppartwhich
predicts a positive family atmosphere (Ramdahl, Jensen, Borgund, Samdal, &
Torsheim, 2018).

Second, poorer parenting practices are more common ifSESv environments
(Roubinov & Boyce, 2017). For instance, parents i85 environments are more
likely to be harsher and use more punitive behaviors than parents ¥SHBigh
environments (Hoffman, 2003). They also have less parental knowledge about child
rearing practiceswhich may have a rolen positive child outcomes (Mawska,
Winter, & Sanders, 2009; Rowe, 2018). For instarceecent stug found that
maternal practices mediated the association between maternal education and child
literacy skills (Mendive, Lissi, Bakeman, & Reyes, 2017). Foster, Lambert, Abbott
Shim, McCarty, and Franz (2005) also found that paeptactices mediatethe
association between SES (a composite score of income and educatioteand

language development of children.

Moreover, parer mental health is also affected by the socioeconoomnclitions of

the houskold, which in turn influence parenting quality. Mothers in |lov8&S
families are found to be more stressed and depressed thanBkfenothers (Berger,
Paxson, & Waldfogel, 2009). According to the Family Stress Model, ecorstrain

causes parerdmental health problems, leading to poorer parenting outcomes (Conger
et al., 2002)A recent stug showed that economic stress increased parental depression
and psychosomatic symptoms, and this was associated with decreased tyeasativi
parental suppoirtNewland, Crnic, Cox, & MillsKkoonce, 2013)In addition, parents

who are living in lowSES environmestexperience a higher number of family
stressors including stress about losing their jobs, illnesses, and househald/ktobss
affects child outcomes negatively (BRe,
Gershoff, Aber, Raver, and Lennon (2007) also explained the positive association
between income and positive parenting through parental stress. They showed that
higherincome decreases material hardshipd paren@stress, which in turn increase

thepositive parenting behavisthat lead to positive child outcome

Ser |



Overall, although the indicators of SES and its effects vary, SES shapes the mental
health of childrerand their developmermither through parenting or directly through
resourcegRoubinov & Boyce, 2017)n the next sectiorthe cognitive development

of infants will be explainedand thenthe ways in which dow SES affects child

development will be distssed.

In the next sectigrfirst, the importance of brain development for infémasgnitive
development will bedetailed and then normative cognitive development will be
explained separately for each outcome of the study (novelty preferences, object
pemanence, and focused attention skills). Afietailing the developmental
processeghe ways in whichiheir development is affected by adverse conditions will

be explained.

1.3 Cognitive Development inl nfants

Brain development during the prenapariod and the postnatal period including the
cerebral cortex and hippocampus is significant for chil@@&ognitive functioning,
(Belsky & De Haan, 2011). The prefrontal cortex is located in the anterior premotor
cortex, which comprises the quarter pafrtthe cortex responsible for higherder
cognitive processes (Osaka et al., 2003) and working memory measurednatiBA
tasksin infants (Bell, 2001).

Cortical neurons are produced during the 18th week of concepimathen their
migration to apprpriate places shapes the brain in later phases (Rakic, 1988; Song et
al., 2005). After neurons reach their final places in the cortex, they start to differentiate
with the branching of dendrites, myelinatjoand synapse formation. Neural
differentiation $arts in the prenatal period, but differentiation of the brain cells
continues after birtitoo (Belsky & De Haan, 2011for instance, the development of
the prefrontal cortex continues until early adulthood (Huttenlocher, 19&)ral
migration contribtes to the increase in gray and white matter in the brain, which is a
sign of brain development in childhood. Gray matter inciseragedly inthefirst years
of life, then gradually increaséhrough childhood, but it starts to decrease 8fterars
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(Knickmeyer et al., 2008; Wilke, Rrg e-Manh, & Holland, 2007)For the postnatal
period, the first 1000 days are critical for the developmentha brain and nervous
system (Bornstein, 2014). Childe nidtesactiors with their environment,and
especidly with their parents, help to shape their brain development (Belsky & De
Haan, 2011Kolb, Mychasiuk, & Gibb, 2013 The focus of the related literature has
shifted fromfinature or nurture discussions tdhe interdependence of genes and
environment (BakenansKranenburg & vanXkendoorn 2015. As Meaner (2001)
argued, development is not like a rectangle where you can calculate the length and

width; rather,it results from interlinked gene and environment interastion

In the current thesis, novelpreference, object permanence, and focused attention
skills are the main foces in the studyof infant cognitive development. First,
developmental changes will be given separately for eachaadkhen how they are

affected by the environment (e.qg., lgadversity) will be discussed.

1.3.1 Novelty Preference

Over 50 years ago, Fantz (1964) observed that infants show prefdi@rioeking at

novel stimuli. After repeated exposure to the same stimuli, irdamb&ing time
decreases, and when a new stimulus is introduced looking time increases again (Oakes,
2010). According to Sokolds comparator model (1963), infants remember the first
stimuli and then compatéosewith the new stimulus. If their looking tiendecreases,

it is taken as evidence of similarity detection, and when looking time inerfase

novel stimulus, it is interpreted as novelty detection (as cited in Colombo & Mitchell,
2009, p.227). Although there are some challenges in the admimngstraf this task,
researchers have developed standard procedures, especially with comouters
measure habituation and novelty preferences of infants starting from very early months
of life (Oakes, 201Q)and the task capinpointage differences betweemry young

infants (3months versus onths) (Domsch, Lohaus, & Thomas, 2009).

Infantdperformanceavithin the habitatiomovelty paradigm is an important indicator
of their cognitive functioningwhich predicts later cognitive development. For
8



instance, Colombo, Shaddy, Richman, MaikraamjBlaga (2004) followed 3to 9
monthold infants ovethe course of ears. They found thaéihe novelty preferences

of infants were positively correlated Witlanguage development. They also
differentiated infantsnto two groups: infants whose attention strongly decreased in
habituation taskversus infants whose attention increased. In their second year, infants
in the first group showed higher index scoriesthe Bayley test andetter
communicative developmen¥loreover, it is claimed that the habituation paradigm
might be a secondrder predictor for later cognitive development in higbeter
functioning, like learning and cognition. Infants who habitweftectively are those
who scan and learn information efficiently and who construct memory better
(Bornstein et al., 2006; Colombo & Mitchell, 2009). The relation between intelligence
and habituation has also been studied in the literature. For instasrostdn et al.
(2006) tested the habituation paradigm whdnth-old infants as an indirect predictor
for intelligence at 4/earsold. They found a small but significant effect of hahtion

on childrerds cognitive developmeint a large sample. Thuthese studies have shown
that the habituatidnovelty paradigm is &ey point of infancy for later cognitive

outcomes.

Infant® novelty preferences might be affected by the early care environment since
external factors help to direct their attention (Gaaa, Calkins, & Keane, 2011). If
infants are born to a typical home environmémemotheris the first person to interact

with them from the first degpof their lives However if the environment is not typical,

such as in cases of thmother having mental health problembge c hi | dr en 6 s
development might be influenced. For example, infants with depressed mothers looked
less at facial stimuthan others (Diego et al., 2004). Similarly, their habituated phase
took longer compared to infts with nondepressed mothers (HernarideH, Field,

Diego, & Largie, 2002). Since infantsivefewer chance® interact with a caregiver

in institutional settings, it is essential to examihe effectsof thaton their novelty
preference skills. Therefe,anovelty preference taskincluded in the present study

as one of the measures of cognitive development.



1.3.2 Attention

Attention is the ability to direct ode focus to a target stimulus, which involves
orienting, selecting, and sustaining attention (Posner & Peterson, 1990; Ruff &
Rothbart, 2001)The iterature points to three attentional systems: aledtaging
awake, orienting, and executive attentiongier, 2004; Rueda, Posner, & Rothbart,
2005). The first two attentional systems emerge during birth, and infants develop the
ability to orient their attention within the fir& months (Posner, 2004). The third
attention system, executive control of atiemtdevelops at the end of the second year,
and infants start to control their attention, which contributes teregiflation (Rueda

et al., 2005). Sustained or focused attention is an essential mechiaritss third

stage (Graziano et aR011). Sustined or focused attentiamdefined as an ability to
maintain concentration on a target stimulus and in the literature these terms are
interchangeably used (Bono & Stifter, 2003; Ruff & Rothbart, 1996). The ability to
focus attention increases developtadlg during early childhood, and children can
sustain their attentiofor longer times (Kannass & Oakes, 2008; Ruff & Capozzoli,
2003).

Developing an ability to focus on something is an essential cognitive process for
learning and memoryit plays a rolan socialization (Ruff & Rothbart, 2001) aritd

also contributes to infardsselfregulation skills (Lawson & Ruff, 2004; Ruff &
Rothbart, 2001). Thus, it is one of the primary developmental skills in infancy, which
is associated with later developmergatcomes such as executive functioning skills
(Garon, Bryson, & Smith, 2008). A recent study also showed that prescldoolers
sustained attention skills positively predicted their inhibitory control skills (Reck &
Hund, 2011).

During the first year of life, there are variations in attentional skills, which result in
individual differences. In the development of attentskills, the infants social
environment plays a role. For instantiege parents scaffolding abilitiesincluding
attentiondirecting behaviors and strategies in introducing objects to infalatg a

role in the childé skills supportinglater cognitive abilities (Mendive, Bornstein, &
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Sebast i §n,-Ri&@IlSHith, &Yu, a01FPzecent study exainedl-year

old infantsd®d sust ai n audeyedrackeeTind dauthondoundo an o
that if the parent looked at the same object while the infast directed toward,

those infantdooked at the target objelcinger than the infants whogarents did not

look at the object (Yu & Smith, 2016). Similarlghe family environmentfor early

child carewas found to be associated wikieattention skills of preschoolers (NICHD
Early Child Care Research Network, 2005). Inattentivenetsearly years might be

a risk factor for later development (Lawson & Ruff, 2004). For instance, an early
deficit in focused attention can play a role in later attention problems satiemtson

deficit hyperactivity disordefADHD) (Martin, Razza, & Brookssum, 2012).
Sustained attention skills were also found to be associated with social competence in
the preschool years (Murphy, LauriRose, Brinkman, & McNamara, 2007).
Moreover, deficits in sustained attention were associated with more behavioral
problems in children (Andrade, Brodeur, Waschbusch, Stewart, & McGee, 2009), and
the continuation of attentionproblems was associated with educational and
occupational problems in adulthood (Barkley, 2002). Thus, it is essential totlseudy
early development of attentional processedocused attention task wakerefore

included in the present study as on¢haf meaures of cognitive development.

1.3.3 Object Permanence

One of the initial milestones in the cognitive development of infants is object
permanence. Infardigability to find hidden objects has been debated in the literature
andis seen as a striking phenomenon of cognitive development (Kaufman, Csibra, &
Johnson, 2005). Object permanence can be describdt ability to maintaina
representation of an object even after it disappears from view (Prasad, Wood, & Wood,
2019).

Accord ng to Piaget (1954) , infantsd under
around 8 to 9 months by the result of maturati@bject permanence improves

progressively depending on infadtsxploration oftheir environments(Needham,
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2000) Infants start t@earch for objectataround 8 monthsind object permanence is
accordinglymostly testedvith the hidden object task (Prasad, Wood, & Wood, 2019).

However, recent studies have shown tbhject permanenceéevelops in earlier
months (Charles & Rivera, 20p%Someresearchers claim that object permanence
could be innateunderlined by the innate knowledgetbéphysical world (Spelke, &
Kinzler, 2007) and his idea is mostly testad infantsby violation of expectations
tasks. In these experimentgantslook longeratobjects that violate their expectations
(Bremner, Slater, & Johnson, 2015). However, it is hard to test this theoryvghese
infants come to the laboratory, they have already interacted with the environment in
thar first couple nonthsof life (Prasad, Wood, & Wood, 2019). In a recent review,
Bremner, Slater, and Johnson (2015) argued that object permanence is learned by the
visual experiences in the early postnatal period. Essential development occurs in the
first 6 months of life where i nf a petceptual abilies allow them to
improve/understand later concepts in object permandree.authors claimethat

when an object is disappeared behamdtheroccludingobject there are many cues
about its continuity, but younger infants cannot interpret these cues yet. ABound

months of age, they started to realize the persistence of the objects.

Similar to sustained attention skills, infanbbject permanence skills ans@aaffected

by their social environmestOne recent stydtested 9monthold infants withan A-

notB search task. When the experimenter looked at A, B, and the middle during the
applications, infants showed better performance in searching behakitine
experimenter looked at B. This study shows that infants can use social cubs and
social environment to support their object permanence skills (Dunn & Bremner,
2019).0Object permanence skills also predict later development. For instance, object
searchwas positively associated witheinhibitory skills of toddlers (Baker, Gjersoe,
SibielskaWoch, Leslie, & Hood, 2011)Additionally, attainment inan object
permanence task positively predictind attentional regulation of lovirth-weight
toddlers (Lowe, MacLean, Shaffer, & Watterberg, 2009). Thus, in the current study

anobject permanence task was also chosen to measure Gofagn#ive development.
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As discussed above, external factors like pachritl interactionand parenting
guidance are also crucial for infaidisognitive development. Since the caregiebild
ratio is high and there is limited cie&-one interaction in institutiongfants who are
residing in these settisgre more likely to be in a disadvantaged positWwheteror

not there is a sensitive period in development is still a core discussion, but findings
indicate that children who were exposed to institutional care within the fyesirs of
life had more negative consequeneesich seeradto persist in the long run (McCall,
2012;Zeanah, Gunnar, McCall, Kreper, & Fox, 2011). Thus, longitudinal studies
that follow infants from the very beginnirgj life are necessary to examine whether
there is a sensitive period, particularly for cogritlevelopment. In the current study,
cognitive developmernit infants reared in institutional care will be followadross

threetime points starting from the early months of their livésnjonthsof agg.

The next section will discuss the associatietmeen early adversity and cognitive

development for infants ibothinstitutions and IoWSES environmestmore broadly.

1.4.Early Adversity and Developmental Outcomes

Early life stress haloth short and longterm adverse effects on the development of
children. It has been found that children who experience neglect and many types of
maltreatmenthave poorer developmental outcomes (De Bellis, 2005; Lupien,
McEwen, Gunnar, & Heim, 2009). Research abmstitutionalized childrerhas
shownclear examples of the effects of early life neglect on child development. It has
been found that children who had a history of institutionalization had delays in
physical growth and brain development (Cohen et28l08 SonugaBarke et al.,
2008) even their bilateral coordination and balance skills were affected. It was found
that adopted children with a history of institutions showed lower coordination skills
than both children with a foster care history acdkildren who were never
institutionalized (Roeber, Gunnar, & Pollak, 2014). Furthermore, longer duration in
institutions was found to be associated with low intelligence, more significant mental
problems, and smaller head sizes in the English and Romanian Ad@R&gsstudy

(SonugaBarke et al., 2008 ognitive skills are also affected negatively. For instance,
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children who were internationally adopted from foster care had poorer sustained
attention scores and executive functioning skills than faneiéyed childen (Loman
Wiik, Frenn, Pollak, & Gunna2009).

Only a few studies were carried out with infant samplast they yieldedsimilar
results.For instance, Smyke et 2007 reported that infants and toddlers reared in
institutions had more deficient cognitive abilities basetheBayley Scales. In terms

of focused attention skillsheBucharest Early Intervention Project showed that&0
42-monthold children ina usualcare group had weaker attention skills compared to
children who were placed into foster care (Ghera et al., 2009). To the best of our
knowledge, object permanence and novelty preferences of infants currently living in
institutions have not been examinegt.yObject permanence and novelty preferences
are the early precursors of childéercognitive development (Bnstein et al., 2006;
Kaufman et a] 2005). Although brain maturation is necessary(s also influenced

by environmerdl interactiors), external factors such as interacsomith adults and
various stimulations help to improven f eacoghitezéddevelopment (Bremnet al.,

2015; Dunn & Bremner, 2019). Since institutional care lacks individualized care,
understanding how much this influesctheir cognitive development longitudinally

starting from as early &months old would contribute to the literature.

While testing the effects of institutional catbe choice of a comparison group is a
serious concernMcCall, 201). In the literatwe children in institutions have been
compared with adopted children or children in foster carecloldren never
institutionalized (family care). Studies incind a family group as a comparison do

not always contrdior the familie®SES levels (Merz, McCall, Wright, & Luna, 2013;
Smyke et al., 2007). However, this might also be important to examine the pure effects
of family context beyond economic reasons. Children reared irfSEB® families

might be an option for comparison sinbey may have similar family backgrounds
with children in institutional care. Children are placed in institutitorsseveral
reasons, as explained in previous sectidng,economic problems, poverty, and
parent® mental health problems aparticularlyconmon ( McCal |l ,- 2011;

Hoyos et al., 2001), whichare also challengesamiliar to low-SES family
14
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environmers. Although physical conditions in institutiohsiveimprovedwith time,
they are still nobptimal. Children live in a group with one or twoegivers in a room,
which might be the main differené®m the family environment even thelow-SES
context. Thus, children reared in a k3S environment might be the closest option

for comparison, but will still not provide an exact comparison

Furthermore, studies conducted with children who had been living irSB® family
homes showed that these childrerggbehind their agenates who had been raised

in economically betteoff families (Blair et al., 2011Raver, Blair, Willoughby, &

FLP Investigators2013. Infants reared in economically disadvantaged families are
particularly at risk (Markant, Ackerman, Nussenbaum, & Amso, 2016). For instance,
one recent study comparétk habituatiornovelty preferences of-50 8&monthold
infants inEngland andn The Gambia, a country with economic and health problems
(Lloyd-Foxet al., 2019), reparig thatmore test trials were required for the infants in
The Gambia to be habituated, which is a sign of poorer performance. Moreover,
Gaultney, Gingrs, Martin, and Debrule (2005) examined the habituatmrelty
preference skills of infants who were exposed to cocaine prenatally. They found that
those infants had more efme from looking than other infants who were only

exposed to cigarettes during the prenatal period.

Thus in the current thesis, cognitive development of infants reared in institutions and
low-SES families will be investigated comprehensively with novelty preferen
focusedattention, and object permanence tasks. This study will contribute to the
literature in understanding the early precursors of cognitive development and the
mechanism of interaction with the environment. The influence of adverse
environmental coditions will be investigated starting from the beginning of infancy,
which will add to the discussion of whether there is a sensitive period in life.

Moreover, poor environmental conditions not only affect cognitive development of
infants but also theirtsess regulation systesrOne of the explanations for why infants
in early adversity conditions have poorer cognitive skills isiriy@act on thestress

regul ation syStepmbd¢&Di4r Juor@oak, RQ15How early
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adversity affed the stress regulation system of infants will be discussed in the
following sectionandthen its association with cognitive development wiltetailed

in a separate section.

1.5 Early Adversity and Cortisol

Early adversity alters the biological response to striesthe hypothalamipituitary-

adrenal (HPA) axis anthe cortisol leves of children. Glucocorticoids (cortisol in

humans) are secreted not only as a reaction to stress but also in basal coBds@ins.

secretion has a circadian rhythrevels are lowduring sleep at night and increase

near waking.Cortisol peaks in the morning and graduallyclilees during the day

( St r ¢ b ea014;eWalkeg [Terry, & Lightman, 2010Yhe HPA axis is also

activaded when a person is faced walstressful event or experience to cope with.

Chronic exposure to stressful life experiences may alter the healthy functioning of the

HPA axis. Both hyperfunctioning (higher cortisol levelsand longterm

hypofunctioning (lever basal cortisol levels and flatter diurnal patterns) of the HPA

axis are found in children exposedto i f er ent types @Q014).ELS (Str ¢
Cortisol is commonly measured by salivary samples. However, hair cortisol is a new

method becoming morprevalent in studieformeasur i ng an individual
level because it is less affected by deygday and houto-hour fluctuations in the

hormone, and hair is easy to collead storgLiu, Fink, Brentani, & Brentani, 2017;

Russell, Koren, Rieder, & Van Uum, 2012). It gives cumulative cortisol |éwethe

preceding months. It is assumed that human hair grows approximatahy each

month, andso a 1-cm sample from the scalp gives tbertisol level of last month

(LeBeau, Montgomery, & Brewer, 2011).

Cortisol levelsobtained viadifferent sampling methods (cortisol from hair or saliva)

for different age groupbavebeen compared but results are inconsistent. @tieeo

early studies examined the association between hair cortisol and cortisol measured
from urine, saliva, and blood samples in adults. There was a positive correlation
between cortisol in hair and urine, but there was no association between corisol lev

in hair and cortisol in saliva or blood (Sa
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Uum, 2007). FlomSt. John, Meyer, and Tarul{8017) collected both hair and saliva

samples from infants. They found that hair cortisol was positively associated with
moming and evening salivary cortisol levels and the area under the curve. Similarly, a
positive correlation between hair cortisol concentration (HCC) and salivary cortisol
has been found i n p fHergandaz) tRossw dlatvigh & ( DO A
Laudenslager, 20)1

Although cortisollevels from hair samples and salivary samples are found to be
correlated, since hair cortisol shows the cumulative cortisol levelseqireceding
days including daily fluctuations a@ie HPA axis, the association of early adversity,

salivary cortisol levels, and hair cortisol levels will be discussed in the next section.

1.5.1 Early Adversity, Salivary Cortisol, and Hair Cortisol

A number of studies showed that exposure to poverty and socioeconomic problems
were related to elevatambrtisol levels in children. For instance, daily cortisol levels

of children9 to 18 years oldvere followed oveR years, and it was found that children
from low-SES families had higher cortisol levels than children from mi@&HS
families (Chen et al2010). Similarly, higher morning and evening cortisol levels were
found in lowSES children compared to children in higgS families (Evans and
English, 2002; Lupien, King, Meaney, & McEwen, 2001). For infants, higher daily
cortisol output was also found low-SES families than higBES familieqClearfield

et al.,2014).

On the other hand, early adversity was also found to be related tevels bf cortisol

in children King, Mandansky, King, Fletcher, & Brewe&001). Lower cortisol levels
weremostly found in caseof neglect Fisher 2017). For instance, Carlson and Earls
(1997) examined the cortisol levels ey@arold children in arorphanage. They found
decreased morning cortisol and staleleelsover the day compared to hosreared
children. Cortisol reactivity of poshstitutionalized children to a stressful event in the
laboratory was found to be lower thanat of the neveiinstitutionalized group
(Hostinar, Johnson, & Gunnar, 201S5)milar findings wereeportedin adults who
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had a Istory of neglect anavere adopted inchildhood (\an der Vegt et al2009).
However, there are studiesnductedwith previously institutionalized childretihat
found increased salivary cortisol levels (Fries, ShirtcéffPollak, 2008; Gunnar,
Morison, Chisholm, & Schuder, 2001; Kertes, Gunnar, Madsen, & Long, 2008). The
reason for different findings might biee sensitivity of the sampling technique. That

is, salivary cortisol samples are sensitive to diet, skeegthetiming of the samples
(Russell et a).2012). Hair samptemight be good alternatigan measuring cortisol
levels sincahey are noaffected by daily routines.

Similarly, to salivary cortisolthe SES of the family environment and hair cortisol

levelsof childrenwere negatively associated. Althoutdie definition ofSESmay be

slightly differentin each study, negative associaidietween SES and HC®Were

found in various age groups such as in children (Vliegenthart et al., 2016; Vaghri et

al., 2013) andn theearly years of life including infancy (Bhopal et al., 2019; Kao,

Tul adhar, Meyer, & Tarull o, 2019; Kar |l ®n et
not find a direct association between SES #n&HCC levels of infants (Bm et al.,

2017).

The diversity offindings oncortisol levels might be because of the diversity of the
exposureandsevel t'y of st r e 281d4)rHoweyef throgjdkpesuretet a l

both high and low levels of cortisak associated with various health and

developmental problems (Bevans, Cerbone, & Overstreet, 2008) as well as lower
performance in cognitive skills (FernaneBza i z a n Nufez, Ari as, & Me
Neuenschwatter et al., 2018). II€hapterFour, the association between HCC, SES,

and cognitive development will be examined and dedariformation will be given

belowin light of theliterature.

1.5.2 Early Adversity, Cortisol, and Cognitive Development

As discussed in the previous section, chronic exposure to stressful life events may
damage the healthy functioning of the HPA a
development. For instance, hypocortisolism (flatter diurnal cortisol level and low
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morningcortisol) was found to be a mediator between early adversity and attention
and externalizing problesnin adopted preschool children (pésstitutionalization

and posffoster care) (Koss, Mliner, Donzella, & Gunnar, 2016). Similarly, being
adopted was assiated withflatter cortisol patterns associatedn turn with more
behavioal problems at the end of the second year (Koss, Hostinar, Donzella, &
Gunnar, 2014).

The relationship between cortisol levels and cognitive functioning of children is not
clear. The HPA axis secretes glucocorticoids (cortisol hormone in humans), and
cortisol levels are associated with brain regions such as the hippocampus
(Wiedenmayer et al., 2006.he hppocampus is an important area for cognitive
functioning, ke learning andnemory (Lupien, Maheu, Tu, Fiocco, & Schramek
2007). Neurocognitive development in early adversity has been widely examined, but
the understanding of theole of the HPA axis in this associatjoparticularly in
infancy, is relatively new (Finegood et al.,, 2017). Since the -85 family
environment was associated with elevated cortisol levels and lower coghitigen
children (Clearfield et al2014; Chen et al., 2010; Rawaral.,2013, the mechanism

of environnental effect might be tmough the stress regulation system, and cortisol
might mediate between environment and cognitive development. This might be one of
the explanations for poor cognitive development of children in institutional\téite.

the use of mlogical samplesrom infants and children in care, the current study will
examine the function of cortisol in infadBtsognitive development in a I6®ES

context.

Considering the association between cortisol level and cognitive development in the
early yars of life, the findings in the literature are mixBdsal cortisol levels of low

SES infants and toddlers were negatively associated with their cognitive development
and specifically executive functioning skills (Blair et al., 2011; Blair et al., 2017;
Finegood et al., 2017). However, higher basal cortisol levels were positively associated
with higher cognitive developmeras measuredby the Bayley Scales of Infant
Developnentat 14 months ohge amongnfants from middleSES families (Forns et

al., 2014). Both elevateandlow basal cortisol patternserefound to be associated
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with poorer cognitive functioning at the age 4famong children exposed to high
familial risk (Suor et al.2015).

Whether higheactivationor hypoactivation of the HPA axis is associated with better
cognitivedevelopmenimight depend on the environmental context. For instance, high
levels of cortisol in preschool children were associated withiebetxecutive
functioning skills in higheSES families, whilethey predicted poorer executive
functioning skills in lowerSES families Qb r a d @artillal, & Ballard, 2016).
Besides, the functions of SES may change according to the age of thashidgher
levels of cortisol were associated with IGES in young children, but low levels of
cortisol were associated in older children (Ursache, Noble, & Blair, 2015). Thus, the
optimal levels of cortisol show differences for different environmental ctsax
different age group

Moreover, how cortisol is measured is also a concern in comparing studies. Some
studies measured cortisol levels as a reaction to a stressful situation, while some took
basal cortisol levelsMeyer & Novak, 2012)However, savary cortisol is sensitive
to daily routines such as sleeping and eating habits, especially in the infancy period,
when motherrelated habits may also influenaaitcomesthrouch breastfeeding
(Neelon, Stroo, Mayhew, Maselko, & Hoyo, 2Q01Recently, resaahershavestarted
to measure cortisol through hair samples. Hair cortisol involves both basal secretions
and stress reactions and gives accumulated stressnmitaffectedby the immediate
environment as much as salivary cortisol. Therefore, coxtitidbe obtained through

hair samplein the current study.
1.6.TheoriesEmphasizng Individual Differences

Although adverse conditions affect the development of children, not all are affected at
the same level. Some children might be more vulnerable to environmental effects due
to eithertheir genetic makeup or their temperamental characteristics (Rutter et al.
2001). Three main theories emphasize the individual differences that may alter the
level of environmental effects. First, the diathediess model emphasizes that some
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individual characteristics (e.qg., difficult temperament) make people more setsitive
stressful situations (Monroe & Simons, 1991). Accordirnthéaliathesisstress model

which is also calledthe dualrisk model, susceptible children (e.g., children with
difficult temperament) are already at risk due to how they Arréhe same time,
however they are also more vulnerable to stressful life conditions, which creates an
additional risk for their healthy development (Belsky, Bakerm@m@smenburg, & van
I[Jzendoorn, 2007). In a recent review, it was summarized that fedstiaildren have

a higher risk for developmental problems, and exposure to negative parenting increases
this risk in terms of child adjustment (Kiff, Lengua, & Zalewski, 2011). Secibred,
vantage sensitivity theory emphasizes being sensitive to a gogtivironment
(Manuck, 2011). It is claimed that children waertaingenes or characteristics could

take advantage of a supportive environment and adapt to adverse corfBitiess &

Belsky, 2013). Thirdthedifferential susceptibility theory combinbsththediathesis

stress and vantage sensitivity thesand claims that susceptible children are sensitive

to both positive and negative environmer{Pluess & Belsky, 2010). Children with
specific genes, reactive temperament characteristighysidogical stress sensitivity

take advantage of a favorable environment and show better developmental outcomes,
while the same children are affected mbyeadverse environmental conditions (van

[Jzendoorn& BakermansKranenburg, 2012).

Genel environment studies support the differential susceptibility thémryarious
developmental outcomes (Brett et al. 2015; Drury et al. 2012). Gemeironment
interaction has also been studied in the institutional care context. Results showed that
children s/s carriers had increased risk in various developmental outcomes in more
adverse conditions in institutions, but tleégohad fewer problemsibetter conditios
(Baptista Belsky, Mesquita, & Soare2017; Kumsta et al., 2010).

Besides specific gesgesome temperament characteristics of children are studied as
susceptibility marker from the differential susceptibility perspective. Difficult
temperament has been widely tested as a susceptibility marker, since it is ¢taimed
bea sign ofamore sensive nervous system (Ellis et al., 2011). Findings showed that

difficult children are more susceptible to both positive and negative parenting, which
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means that they are negatively affected by negative parentidgpaatit frompositive
parenting (Pluess & Belsky, 2010; §laSemon Dubas, & van Ake2016). For
instance, children who were described as temperamentally difficult in infancy (i.e.,
infants who had higher scores in negative emotionality) showed higher socioemotional
functioning in middle childhood if they experienced high parenting quality (higher
maternal sensitivity) (Pluess & Belsky, 2010), and they also showed higher academic
and social competence as teenagers if they experienced high parenting quality (high
matenal sensitivity) (Roisman et al., 201D)ifficult temperament is a broad term that
consists of several dimensions, such as effortful control, negative emotionality, anger
like traits, irritability, fearfulness, and high reactivity (Rothbart & Bates, 19%#t,
Dubas, Dekovil, & van Aken, 2016). These are
andhavealsobeen used separately (Vitaro, Barker, Boivin, Brendgen, & Tremblay,

2006; PaulusseHoogeboom, Stams, Hermanns, & Peetsma, 2008; Tung et al., 2019).

A

The literature on differential susceptibility is mainly based e c hi | d 6 s
temperamental reactivity to stimulatiomilgvorth-Bart, Miller, & Hane, 2012Klein
Velderman et al. 2006; van IJzendoorn & Bakermaksanenburg, 2012), but
recovery from peak awusal/excitement or distress might also be a susceptibility
marker. For the current study, falling reactivity/recovery from distréstant
Behavior QuestionnairéBQ); Gartstein & Rothbart, 2003) wasedo test the infants
temperameist It is definedastheability to recover from peak arousal and distress and
fall asleep easily. It is one of the subdimensions of negative emotionality and
negatively loaded to the negative emotionality construct. It is also correlated with the
other subdimensions of negativamotionality. It is positively correlated with
soothability and negatively correlated with the distteslimitations subscale
(Gartstein & Rothbart, 2003; Putnam, Gartstein, & Rothbart, 2006). Thus, falling
reactivity/recovery from distress was takenaagemperament characteristic and a
possible susceptibility marker iStudy | and Study Il. In Study Ill, negative
emotionality was used as a composite score (inodufear, distress to limitations, and
falling reactivity/recovery from distress). In thexhsection, the association between

temperament and environmédat developmental outcomes will be discussed.
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1.6.1.Environment, Temperament, and Developmental Outcomes

Temperament may have a decisive role in child development through interaction with
theenvironment. For instance, children with difficult temperamentsi@@behavior
problems during school years if exposed to a poor child care environment eweithye
years. However, they showed fewer behavior problems if raised in a relatively better
care environment (Pluess & Belsky, 200Bdmperament and environment
interactiors have also been widely examinedight of parenting. For instance, infants
who had difficult temperaments were more likely to show externalizing behaviors
when they became toddlers if they experienced maternal negative control and lack of
maternal sensitivity (Bradley & Corwyn, 2008; van Akenngler, Verhoeven, van
Aken, & Dekovil, 200 7analytic sturyg aisa repo@ed that) .
negative emotionality measured during infancy is a susceptibility marker for later

developmental outcomes in showing the effects of parenting (Slagt2a18),

Temperamental susceptibility in nonparental ¢ergnot been examined, but research
conductedvith previously institutionalized children showed that susceptible children
(children with high levels of negative emotionality) benefitted more frooptah and
showeda greaterdecrease in problem behavior (Barone, Ozturk, & Lionetti, 2019). In
the current study, the functions of temperament in institutional care will be examined.
Whether children who have difficulty in recovery from peak stress aree mo
susceptible to institutional care will be investigated in lighttloé differential
susceptibility theory.

Furthermore, temperament characteristics of children not only influence the level of
environmendl effectbut also influence their reactisto the stressors througheHPA

axis (Blair et al., 2008; Dettling, Parker, Lane, Sebanc, & Gunnar, 2000). thieus,
temperament of infants will also be considered while examining the association
between SES, cortisodnd the cognitive development of the infes in the current
study. In the next sectiothe association afortisol and temperament will be discussed

more broadly.
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1.7.Early Adversity, Cortisol, and Temperament

In the previous section, the association between temperament, environment, and child
outcomes was discussed. Temperament not only defines the level of environmental
effect on child development but also changes the physiological stress regulation
system. For instance, one of the earliest st
cortisol levels during the first weeks of the school year and several weeks later. The
researchergound that children with higher negative affectivity showed increased
cortisol levels frontheinitial school weeks to later weeks compared to chilavigh

lower negative affectivity(Gunnar, Tout, de Haan, Pierce, & Stansbury, 1997).
Negative emotionalityvas also found tanoderate the effects of child care on diurnal
cortisol levels anavasassociated with increased cortisol levels (Dettling et al., 2000).
Moreower, negative affectivity measured at the ag® efas associated with higher
levels of evening cortisol at the age@®fHowever, children who had mothers with

depression had decreased cortisol levels in the morning (Dougherty et al., 2013).

Regarding thessociation ohair cortisol and temperament, there is only one study
with preschool children. There was no direct associgtond between emotional
reactivity and HCC; however, the interaction between SES and temperament was
significantfor the HCC leel, where children with higher emotional reactivity had

higher cortisol levels in lower SES environments (Kao et al., 2019).

As seerfrom these findings, the association between temperament and cortisol is not
clear yet. Most of these findingsvolvedsalivary cortisol sampseandwere obtained

at different period of the day. Thus, more research is needed to understand
temperamental diffences and their effects on the HPA axis. Therefore, the aim of

Study Il is to investigate the moderagirole of temperament in the relationship

between cortisol, early adversity, and cognitive developmental outcomes.
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1.8.The Current Study
There are thremterelated studies in the current thesis.

1 In Study I, the cognitive development of infants in institutional care will be
compared with tht of infants in a family group longitudinally with the

moderating role of temperament. Details Wil given inChapterTwo.

1 In Study IlI, thecognitive development ahfantsin institutional carewill be
compared withinfants in lowSES familieswith the moderating role of

temperament, which will be explained@mapterThree.

1 In Study lll, themedating role of cortisol leveldbetweenSESand i nf ant s
cognitive development will be examined with the moderating role of

temperament, which will be explained@mapterFour.
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CHAPTER 2

STUDY I: LONGITUDINAL COMPARISON OF INSTITUTIONAL CARE
AND FAMILIES IN TERMS OF COGNITIVE OUTCOME: THE
MODERATING ROLE OF TEMPERAMENT

2.1 Brief Introduction

Institutional care is caretype wherddy children stay within large groupgith other
children of the samage. Although physical conditioms institutions have improved

over the yearsinstitutioralized children still do not have chansdor oneon-one
interaction and individual care, which is crudiad child development. Thus, theaee
developmental dela&yin terms of various outcomes forstitutionalizedchildren, as
shown by various researchers (Leiden Conference on the Development and Care of
Children without Permanent Parents, 20&iyke et al.,, 2007). Research about
children with a history of institutioal care has shown thatthe effects of
institutionalization persiseévenin later years (Bos, Fox, Zeanah, & Nelson, 2009;
McDermott et al., 2013). Looking at cognitive developmenheinfancy periodthe
literature focusing on the effectsiottitutioral careis limited. In theBucharest Early
Intervention Project, 3Gand 42monthold toddlersin institutionsat the beginning of

the study werassignedo eithera cafie as usualgroupor afoster care groupnd

their development was compar@hera et al., 2009k a crosssectional comparison,
theresearcherund that toddlers ithe usuatare groupi(e., still in institutions) had
lower attention scorethantoddlers in the foster care groupowever, longitudinal
rather than crossectional desigrareessentiato examine the actual effects of being

in institutions. Infants and children are taken into care at different ages in their lives
andtheir preinstitution experiences vary, including prenatal conditions, which may

also affect their outcomes, especialbgnitive developmeniThus thepresent study
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aimed to followinfants whowere still residing in institutionacrosghreetime points.

Their cognitive developmentwas examined comprehensively, including novelty
preferences, attention skills, and object permanence skills. Object permanence is an
important milestone in the first yeandicating infant ability to have mental
representationfKaufman et al.2005). Similaly, novelty preferences and attention
skills are crucial predictors fahe later cognitive skills of children (Bornstein et al.,
2006; Colombo & Mitchell, 2009). Understandiegrly cognitive development in
institutional care compared to home settirsggitical for taking thenecessargctiors

for prevention andhterventionstudies

However, not all children in institutiorere affected negativelyChildren with some
characteristics are more susceptible to the environment compared to civiktheaurt
those characteristics.One of the theories that explain the interaction between
individual differences and environmental effectsthg differential susceptibility
theory. According to this theorysome children are more susceptible to their
environmentand affected more (Pluess & Belsky, 2010). For instance, children with
some genotypare more susceptible and affected differentially by their envirorsment
Gunnar et al. (2012ested this hypothesis with previously institutionalized children
while focusng on attention problems arsthowed that adolescents who had the Met
allele were more sensitive to the duration in the institution before adpptiey
showed fewer attention problems if they were adopted earliemend attention
problems ifthe adopton occurredin later yearsThe fcond aim of thenesent study
wasto testwh et her currently institutipamdl i zed
specifically their performande attention, novelty preferencand object permanence
tasks is differentially affectedby their temperamental characteristi¢®. the best of

our knowledge, there is no stuthat hasestedhedifferential susceptibility theoriyn
aninstitutional care grougxceptfor that ofErtekinandBerument2019) whichwas
apart ofthebroadefTurkish Care Type Studyt was found that the setfevelopment

of preschool children was differentially affected by the temperamethieahildren
(frustration and perceptual sensitivitijnderstanding the individual differerscand

what makes these children more susceptible to institutional care is essential for
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intervention programsThus, the presentstudy examineé the moderatig role of
temperament (falling reactivityfpr the rates of cognitiveevelopmenin infants. It

washypothesized that:

1 The cognitivedevelopmenof infantsin institutions would be slower compared

to their agematesbeing raised in family settirsg

T Their cognitive development would be moderated by their temperament, where
infants with low levels of falling reactivity would be affected mdrg
institutional careand would have lower gains in cognitiveevelopment
However,suchinfants would benefit wre from the family environment and

would have higher raseof cognitive development

2.2 Method

2.2.1 Participants

In the current study,-30 15monthold infants staying in institutions or with their
biological famileswere followedacrosghreetime pointsat 4month intervalsThis
sample is a subsample of tbeoaderTurkish Care Type Studgnentioned above
(Berument & $mer, 20132017). The number of participantsas slightly different
for each task(see Tablel). For the institutionalcare groupthe reasons for care
placementanged from one reason to six reasons per ¢tutdnore detailssee Table
2). Infants whahadstayed at leagtmonth inaninstitutionwererecruitedfor the study
(M =7 months, SD = 3.33nin. = 1,max. =14.5).The mean age for placement was
1.98 monthsrangingbetweer0 and14 months (SDB= 2.85).The education levels of
the 65 mothersf the family groupwvere ranked with scores ranging frdmo 9 (1 =
illiterate, 2 = literate but no degre8 = elementary schoof,= middle schoql5 = high
school,6 = 2-yearuniversity degree/ = undergraduatdegree, 8 graduatalegree9
=doctoraldegree) ¥ = 6.78, SD = 1.19). The range of the family incemasscored
from O =0 to 1000 Turkislira) to 10 (=10,000 Turkishira and above)M = 5.65,SD

= 2.20).
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Table 1 Numbers of participants.

Institution al care group Biological family group
Tasks Timel Time2 Time3 Timel Time2 Time3
Novelty preferencg3-12 months) 57 40 36 55 39 44
Attention(6-15 months) 62 44 36 51 40 42
Object permanence {85 months) 63 44 35 51 42 44
3-15 monthdn total 76* 54 45 65** 51 55

*35 girls and 36 bygs in institutional care group*41 girls and 24 boys in biological family group.

Table2. Reasons for institutional placement, N = 75 (1 missing).

Reason Frequency
Child born out of wedlock 34
Psychological problems of mother 22
Family economic problems 21
Father left 13
Neglect/inability to care 13
Mother left 11
Mother underage 11
Abandoned 9
Family violence 9
Physical problems of father 9
Mother was sexually abused 4
Fatherd6s imprisonment 3
Inadequate physical conditions 2
Physical problems of mother 2
Emotional abuse 1
Sexual abuse 1
Physical abuse 1
Death of mother 1
Divorce 1
Other reasons 23
Total reasons (M =2.61, SD = 1.35)

Note: Children may have more than one redsoplacemen{min. = 1, max. = 6)
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2.3 Measurements
2.3.1 Cognitive Measurements
2.3.1.1 Novelty PreferenceTask

InfantHnovelty preferences were measured with the noveltynerefe task adapted from

Domsch et al2009). This task was applied to infamtsen they wer8 to 12 months old.

Materials and Procedure: One laptop computer (2D 30 cm screen)a oneway

mirror (601 120 cm), and stopwatches are used. Siacerdings aréorbiddenin the

institutions, live codingwap er f or med to measurbgtwo nf antsd |
experimentersising stopwatchesho were sittindpehind theortableoneway mirrar

(designed specifically for the project iy authors and produced by the technical staff

of the METU Industrial Design Departmentyhile one experimentdreldthe baby.

The three experimentersataround the table as seen in Figure 1.

A stimuluswasprepared using BowerPoint slide from the Turkish Care Type Study
(Berument & Imer, 20132017). Pictures of shapes and female faces are used as a
stimulus inthis task.The pctures offacesof femalevolunteerswere takerwhile they
weresmiling. Beforestimuli arepresented on the laptop computecalibration phase

(30 seconds) ikeldto get the infards attention to the screen while the experimenter
interacts with the infant. A small red dot appears in the center of the screen with an
auditory signal between each trial to get the infanattention. The familiarization
stimulus (a black circle) appears the right and the left side of the screen (30 seconds
for 3- to 6-monthold infants and 15 seconds for 1 15-monthold infants). The
familiarization phases repeated twice, and the inf@timespent looking athe screen

is recorded by the experimenters with stopwasclone familiar stimulustbe black

circle) and one new stimulual§lack plusxhenappear simultaneousbn the screen for

the novelty phasgsee Figure for pictures).The novelty phase is repeatedce, where

the new stimulus appears on the left side and then the right side of the ancetre
infants time spent looking &he new stimulusgs recorded by the experimenters.
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The same tasis repeated aftea 2-minutebreak. However, this time, faces are used
instead of shapes. The novelty preference score is calculated for both stimuli separately
(shape and face) by the formula [NAAN) T , wh&®eN represents the average
timelooking atthe novel stimulus and F represents the averagdooking atthe two

familiarization slides (Marino & Gervain, 2019).

* . First experimenter

Infant : —

Laptop

One-waymirror

27d experimenter —> 2 -
31 experimenter

Figure 1 Seating arrangemeat the experimenters

Figure2. PowepPoint slidesusedin the novelty preferencaask
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2.3.1.2 Attention Task

Attention skills of the infantsvere measured with thattention task adapted from
Clearfield and Jedd (2013j.wasadministered tanfantswho ranged between &nd
15 months old.

Materials and Procedure: The seating arrangemeid the same as in the novelty

preference taskséeFigure 1) butaoneway mirroris not placedetween the coders
andtheinfant. A total of seven toys, including rattles, small animals, and shape figures,

are used. Two stopwatches are used by the experimenters to recordinfdanis me s pent

looking atthe toys.

Attention Task: There are two conditions in this task, which #reonetoy and six

toy conditiors. First, one toydbig rattle)is placed on théable and infantareasked

to play with itfor 2 minutes. Two experimenters sittirigcing the child coeé the
infantGs time spent looking ahe toy duringhose2 minutesby usingstopwatchesif

the infant drops the toy, it is returned to the table by the first experimenter. In the
second condition, six different toys (e.qg., rattles, animal figaeplaced on the table
andthe infant is askedo play with them for2 minutes.Again, the total timespent
looking atthe toysduring those 2 minutdas recorded separately by the experimenters.
If the infant drog one of the toys, it is not returned to the table unless #rerm toys

left on the table. The mean scores of both experimentersalculded for each
condition separately Absolute agreement betwedime experimentersat three time

points ranged betwedn98and0.99 forthe onetoy andthe six-toy conditions

2.3.1.3 Object Permanence

Object permanence skills of the infants were measwitdthe object permanence
task adapted from Moore and Meltzoff (2008). This task was given to infanis with

the age range of 6 to 15 months.
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Materials and Procedure: A white towel 0f201 20 cm is used to cover objectsid
two separate toys (omattle, one attractive animal figure) are cover@dlored rings
are used to warm the infanip in the preassessment period. Infants are placed across

a table simildy to Figure 1; there is no orveay mirror.

PreassessmenPeriod: The experimenter playwith the colored rings while the

infants arevatchingfrom a distanceo prevent thehild from graspng the rings After

playingfor 20 seconds, the experimenter leaves the rings to jidaying,il t 6 s your
t u r After éetting the infant play with them for 20 seconds, the experimenter says,
fiwatchp and take the rings bad& play again. This phase is repeated twice to teach

infants turntaking.

Assessment:There are twoconditionsin this task, which are partial and total
coverage. The partial coveragenditionis usedto understand whether infants have
the coordination and motor skills to continue to the test trial. Indbigdition while
the infant iswatching,half of the toyis covered with a white towdkaving he other
half of the toy visibleWhile an infant is watchinghe toy ispartially covered with a
white towelout of the infands reach. Theartially covered toys brought closer to the
infant andhe/she isasked to find the toy. The infardse giver20 seconds to find the
toy afterthat The martial coverage conditiohas two trialsvith two different toys. If

aninfant successfullgiscoverghe toy, the full coverage conditionttsen applied

In thefull coverage condition, while an infant is watching, the toy is totally covered
with a white towel out of the infaég reach. The covered toyttseenbrought closer to

the infant and he/she is asked to find the Aggain, 20 seconds are giventteeinfants

to find the toy.This condition has two trials carried awith two different toyslf the
infant discoversthe toy in his/her first attempt, it is scored as 1. The total score

calculated fronthetwo trialsrangesetween Gand2.
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2.3.2 Temperament

In the present study, as an indicator of negative aftfieefifalling reactivity/recovery
from distresé subscale (13 items)of the Infant Behavior Questionnaire
(IBQ: Gartstein & Rothbart, 2003) was uséééms wereankedusinga 5point Likert
scale (1 = neveb = always) by caregivers or pare(dee Appendix A)Cronbach s
alpha wa%).82 with the 3 to 15-monthold infants (N = 20) in Study |

2.4. Procedure

This study was funded bghe Scientific and Technological ResearCouncil of
Turkey T} BKTAK P rld3Ka2e)t Ethida approval washtainedfrom the
Human Subjects Ethics Committee of Middle East Technical Unive(siee
Appendix B) and official permission was obtained from the Ministry of Family and
Social Policyof Turkey for the infants in institutiondnformed consent waalso
obtained from the parents fine family group (Appendix C)For the institutionatare
group, the reasons for care placement were obtained from their case fikesidthés
can be saein Table 2Data were collected either in institutional settingstftutional
care group) or irfamily homes (familygroup. Three experimders visited each
institution andchouse. Before applying the tasks, experimenters §@entime of about
15 minutegplayingwith the infants to warrnthemup. When the infantsadadaptedo
theexperimentershe cognitive tasksvere administeredlhe IBQ wascompleted by
the caregivers or mothers of the infanks institutions, the caregiver who knew the
infantbest anchadspent time witltheinfantfor at leas weeks filledout theparent
reported questionnaire®ne caregiver i@ninstitution might fill outa questionnaire
for more than onénfant (not more than three infantgach participaing infant was
given an agappropriate toyasappreciation for their timeA summary report about
the developmenof the infant was provided tahe parentsand the institutions if

requested
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2.5. Results

2.5.1 Analysis Plan

Multilevel linearmodeling (MLM) analysis was conducted testthe differencein
theratesofthei nf a nt s @eveloprgemtA hierawckeicalinearmodeling (HLM)
program was used for the analysis. First, the linearity assumption was checked by
addinga squared time w#able into the modelThe linear slopesf outcome variables
showed that the rate of change from the first wave to the third wave was increasing
linearly. The quadttc slope showed that there was an increase from wawevave

2 for the outcomevariable, but then there was a decrease from Rawevave3. The

time variable was centered at the first time pamd coded as wave 1= 0, wave 2= 1,
and wave 3= 2. fie group variable was coded as Otfaginstitutional care group and

1 for the familygroup Temperament wafirst meancentered and added into the
model Participants were nested in tim@ognitive development of the groups over
time was testedvith the moderatig role of temperamensince there was no age

gender difference between th®ups, they were not taken as control variables.

A fully unconditional model was estimated to determine how much of the variance in
child outcomescould be attributed to betweeperson variables (e.g., group) in
comparison to withifperson vaables (e.g., time). Infants whitid not havedata from

at least twdime points were not included in the analysis. However, missing variables
for one data point were estimatedrgximum likelihood estimatioasrun by HLM.

The Levell model shows withirperson differencgin time, while the LeveR model
representbetweenperson differenced-our equations were run for each dependent
outcome.Model fit was calculated from the difference between deviances from
equation 3 and equation fihe chisquare distribution was tested using the deviance
difference between the two models and degrees of freedom by calculating the
parameter difference. If the calculated number is significant, it shows that the model
with lower deviance values shoadetter fit. The summary of the models can be seen

in the equations below.
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For the notations used in equations, HLM output gives the coefficients with the
symbols of andb. * is used to represent the coefficeimt Level one, whileé is used

to repreents the coefficiestin Level two. Similar to the crossectional designh

gives the persctevel coefficient at Level two (Anderson, 2012; Han, Capraro, &
Capraro, 2015).

Levell Model
Outcome = "o + &
Level2 Model
"0i = Poo + roi
Mixed Model
Outcome = Boo + roit & (2)

The first equation ighat of the null model where Outcome represents infantd s
cognitive scoreat wavet (wave 1, wave 2, or wave 3), whilej representghe

estimated score for infanticross waves (intercept) abgrepresentshegrand mean
of infant scoredrom wave 1 to wave 3g; represents thdeviation from the grand

mean for infant in wavet, andrg;is random effect.

Levell Model
Outcome= "o+ 11 (TIME;) + &
Level2 Model

“0i = boo *+ roi
“1i=Dbrotry

Mixed Model
Outcome = boo + biol TIME; + roi + r1i1 TIME; + & (2)

In the second equationyi represents the estimated score for infam wave 1
(intercept), whileboo shows the mean of infant scores in wave 1 andghowsthe
estimated rate of (linear) change in ssdog infanti from wave 1 to wave 3 (slope).
biorepresents thaverage slope across infants amnds random effect for the slope,

while & represents the withiperson error of prediction (residual) for infant
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Levell Model
Outcome= "o + " +*(TIME:) + &
Level2 Model

"0 = Boo + Bor*(GROUR) +roi
"1 = Do+ 1

Mixed Model

Outcome= b + bo* GROUR
+ Du* TIME; + 1o + ri* TIME: + € 3)

In the third equation, the group variable is added to the model. The individual
intercepts ( Q iand slopes’( ) in Levell become the outcome variables in the
equations in LeveR.b Or@presents the mean of infant scores wave

1.b Orgpresents the difference in average intercepts between institution and family
groups at wave X0i represents the random effect for the intercept, while
represents the random effect for the sldfgs equation will only be used to calatd

the model fit for the main model (see Equation 4).

Levell Model
Outcome= "o+ 11 (TIME;) + &
Level2 Model

“0i = Boo+ Bo1] (GROUR) + bozl (Temperameit+ bosI (GROUP_Temperametr ro;
“1i=bro+ b1l (GROUR) + b1zl (Temperament+ bzl (GROUP_Temperameht r;

Mixed Model

Outcome = boo + bo1] GROUR + bo,I Temperamentt boal 5 i}
GROUP_Temperameht biol TIME; + b1l GROURI TIME; + b1zl Temperamenit
TIME; + b1zl GROUP_Temperament TIME; + roi + r1il TIME; + (@)

In thefourth equation, group and temperament variablesadded to the model. The
individual intercepts’(oi) and slopes’ @) in Level1l become the outcome variables in

the equationsn Level2. boo represents the mean of infant scores in waveoil
represents the difference in average intestlegtween institution and family groups

and b11 representshe difference in average slapleetween mstitutions and family

groups.roi represents the random effect for the intercept, whileepresents the

random effect for the slopéoir epr esent s i nfantsd outcome
1), while " 1; gives the expected linear changehiaoutcome variablevertime. biois
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the aveage change in outcome variableger time, and eaclvariable in these
equations givethe effect of that variable on linear changes in the outcome variables
of infants.&i shows the degree to which infants vary from the slope.

Thesefour equations were run for each developmental outcome separately (attention
with onetoy, attentionwith six-toy, noveltyi face, noveltyi shape, and object
permanence score).

2.5.2 Descriptive Statistics of the Outcome Variables

Descriptive results for the outcome variables can be found in Table 3.

Table 3 Descriptive statistics of the outcome variables for each time point.

Institutional care group Biological family group
Tasks Timel Time2 Time3 Timel Time2 Time3
Novelty preference 25.51 31.56 29.61 29.47 30.31 34.85
(shape) (16.00)* (15.54) (14.53) (11.37) (12.17) (9.79)
Novelty preference 32.82 35.60 34.20 30.45 33.04 37.90
(face) (13.38) (10.95) (11.16) (10.44) (11.34) (10.44)
Attention (onetoy 51.85 46.82 41.32 56.70 55.43 62.88
condition) (22.20) (24.21) (25.58) (21.76) (21.40) (24.93)
Attention (sixtoy 75.14 73.01 78.14 74.36 81.12 91.80
condition) (23.99) (25.67) (29.27) (21.27) (17.18) (21.38)
1.09 1.26 1.66 2.00 1.90

Object permanence 1.13 (0.92) (0.91) (0.95) (0.66) (0.00) (0.42)

Note: Mean and standard deviation scores are given only for the participants who were included in the
analysis.
*Mean values are given outside of the parentheses, Bbils given inside.

2.5.3 Novelty Preferencei HLM Results

A tot al of 114li chaetga,piulips=bdBy)audw@egoe presente

with the novelty preference tthhehkpehwagesr , d
91 infantal (darse dauaguipy=d® ) wer e I hchaded i n
anal ysi s. First of all, the | inearity of th
variabl e (s é&e qruHuicane owaarki) anboTe si gni fi cant in

novelty scores of Tisrhfagret sa nidnandoevdeblatgyr e vEel ty
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1

. $6Q0. 40 ba-A.d3®=0. 79), respectively. Thus,

anal ysis was run based on this.

For the novelty preference scores othe shape task variance components were

calculated from the fully unconditional model by tf@lowing formula: variance

component of interceptd)/(variance component of intercepd) + variance component
of error at Level M)). According to this formula, 9% of the variance [16.36/(16.36 +
169.22) =0.09] can be explained by differences between individéehts for the novelty

I shape task. When the time was added into the modelwhseesignificant variability
between irdints over time (b 19 3.03,t(90) = 3.18p< 0.01;, see Equation 2)The
average novelty shape score dimelwas26.90, while there was a 3.03 linear increase

in novelty scores of infants each time. Since the error of the time slgpsaé not
significant(c (88) = 91.96p = 0.36), it was fixed for further analyses.

As seen inEquation 4 all variables were included into botlevell andLevel2

(group, temperament, and the interaction tetmyas found that 5%f the variance

was explained by the group, temperament, and interaction tdfa9.22 i
159.87)/169.22 = 0.054t Level2. Therewas significant variability over time in
predicting novelty scorefor the shape task between infanfs< 4.32,t = 2.50,p <

0.05). However, nigher group nor temperament explairtai variability overtime !

Interaction between group and temperament was not significavave 1, but falling

reactivity positively predictethe novelty preferencescores of infantfor the shape task

(b=6.87,p<0.05).Thisshowed that infants with high levels of falling reactivity looked

atthe novel shapir longer periods of tim& here waslsoa significant group difference

in wavel (b = 5.99,p < 0.05), which showed that infants tine family group lookedat

the novel stimullongercompared to the infants in institutions (see Table 4).

Moreover, time was centered wave 3 to examinethe group differencén the last

wave (Time variable was recoded as wave 1= 2, wave 2 = 1, and wave BheD.

1

For the novelty scores of the shape task, equation 3 was run to calculate the model fit in equation 4.
The deviance difference was 1957.4951.5 = 5.936, with degrees of freedom 5. The chi squire
difference test was not significamthich showed that the final model did not show a better fit.
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was no group difference for the novelty scores based on shapewasle3 (b= 2.12,
p = 0.45, see Figure).

Table 4 Final estimation of fixed and randosffects for predicting novelty

preferencescoreof infants (shape task)

Fixedeffect Coefficient SE t-ratio d.f. p
For intrcptl,” o
intrcpt2, boo 23.33 2.35 9.93 87 <0.001
Group,boz 5.99 2.79 2.14 87 0.035
Recovery o, 6.87 3.14 2.19 87 0.031
Groupl temp.,bos -4.46 3.76 -1.18 87 0.239
For TIME slope, 1
intrcpt2,bao 4.32 1.73 2.50 150 0.013
Group,b11 -1.93 205 -0.94 150 0.347
Recovery i, -4.53 2.65 -1.71 150 0.088
Groupl temp.,bis 2.98 2.99 0.99 150 0.321
Randomeffect SD Variance d.f. e p
component
INTRCPTL1,ro 4.14 17.12 87 108.67 0.058
Levell, e 12.64 159.87
33.98 .
Institution group
Family group
3140
-
/2]
8
L ss3
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L
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Figure3. Group difference in novelty scoresertime theslope of the growth rates

was not differentiated between groups)

For the novelty preference scores of face taskthe same analysis was run in the same

order. In a fully unconditional model, the unexplained variance component was

40



insignificant(c® (90) = 84.70, p 3.500, which means that themasno variability in

noveltyi face task scores between infants. Thus, further analysis couldpetfdrened
2.5.4 Focused Attention Skillsi HLM Results

There were two conditions inthe focused attention tasks, oty and sixtoy
conditions and sseparate analysis was run for each. A total of 112 infants (instéltion
care group= 62, family group= 50) were giverthe onetoy and sixtoy conditions
separatelydue to dropoutsvertime, 91 infants (institutioal care group= 44,family
group= 47) were included in the analysis. First of all, the Galimearity was checked
by multiplying the time variable (see Equation 1heBquaredime variablewas not
significant in predicting infan@attention scores ithe onetoy condition = 2.90,p
=0.26)or thesix-toy condition p = 3.54,p=0.21). Thus, the dataerelinear for both

conditions. Further analysis was run based on this information.

For the onetoy condition, variance components were calculated from the fully
unconditional model, red 20% variance [115.93/(115.93 + 466.36)0.20] was
explained by the betweendividual difference. When time was added into the model,
the error of the time slopeif was significan{c® (89) = 141.16p < 0.001), andit was

left as random for furtheanalyses.

The group, temperament, and interaction (temperamgnbup) variables werthen

added to both Level and Level totestwhether theravas a significant variability
between groupsvith time and whether temperament modeatdtee growthratesof

infants (see Equation)4lt was seen tha24% ofthe variance in ong¢oy condition
scores of infants [(466.36 352.96)/466.36 =0.24] was explained by group and
temperament variables. When all the variables were in the equation, the interaction

betwea temperameni group I time was not significanThere wasalso no
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significant group differencen wave 1. However, the group slopesignificantly
differedwith time (b11 = 7.81,p < 0.05).2

Simple slope analysis diegroupl time interaction waperformedusing the utilities
of Preacher (2006). The time slopettud groups was not differentiatéd wavel (b =
4.24,t= 0.91,p= 035), but they were significantly differentiatead wave 2 (b
=12.05,t = 3.60,p < 0.01) and wave3 (b = 19.86,t = 3.66,p < 0.01). The dope of the
family group did not changevertime (b = 2.97,t = 1.22,p = 0.22, while the slope
of the institutioml caregroup showed a decreasing trewith time (b = -4.84,t = -
1.74,p = 0.08 see Figured). This showed thathe attention skills of the infants in
institutionshad a tendency tdecreaseavith time.

Moreover, time was centered wave 3 to see group differencan the final wave
(Time variable was recoded as wave 1= 2, wave 2 = 1, and wave Bhedjroups
differed significantlyn wave3, where infants in the instituti@hcaregroup had lower
attention scores based thre onetoy condition p = 19.86,p < 0.001).

For the sixtoy condition, variance components were calculated from the fully
unconditional model and 16%f variance [93.03/(93.03 + 482.22) 3:16] was
explained by betweemdividual difference. When time was added into the model, the
error of the time sloper{) was notsignificant(é® (90) = 102.75p = 0.17). Thus it

was fixed for further analysisheerror term was closed).

As seen in the fourtlequation, all other variables were added to both L&vahd
Level2 in order to see whether thaves a significant variaility between groupsver
time and whether temperamenbderatedhe growth rates of infantés a result, 8%
of thevariance inthe six-toy condition scores of infants [(466.8652.96)/466.36 =
0.08] wasexplained by group, temperamgand interaction variables. When all the

2 For the focused attention scores of the-tmecondition, equation 3 was run to calculate the model

fitin equation 4. The deviance difference was 2282875 = 7.93, with degrees séedom 5. The
chi squire difference test was not significant, which showed that the final model did not show a
better fit.
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variables were in the equation, the interactibtemperamenit groupl time was not
significant. There wasalsono significant group difference wave 1; however, the
timel group interaction was significa(fti1 = 7.64,p < 0.05; see Table 5J

Simple slope analysis of groliptime interaction was calculated by using the utilities
of Preacher (2006). The time sleue# the groupswerenot differentiatedn wavel (b

= 0.13,t= 0.03,p = 0.97), but they were significantly differentiatexa wave2 (b =
7.77,t=2.25,p< 0.05 and wave3 (b = 15.41t = 2.90,p < 0.0]). The dope of the
family groupincreagdwith time (b = 8.61,t = 4.08,p < 0.01), while the slope of the
institutional caregroup did not changwith time (b = 0.97,t = 0.39,p = 0.69 (see
Figure5).

When time was centered around wav/€Time variable was recoded as wave 1= 2,
wave 2 = 1, and wave 3=,a@here was a significant group differencavave3, where
theinstitutioral caregroup had lower attention scores based on théogixondition
(b= 15.42p < 0.02).

3 For the focused attention scores of thetsixcondition, equation 3 was run to calculate the model fit
in equation 4. The deamce difference was 2302.2292.3 = 10.50751, with degrees of freedom 5.
The chi squire difference test was not significart (06), which showed that the final model did not
show a better fit.
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Table 5 Final estimation of fixed and random effects (with robust standard errors) in

predicting attention skills of infants (ottey and sixtoy conditions).

One-toy condition Six-toy condition

Fixed effect Coeff. SE t-ratio d.f. p Coeff. SE t-ratio d.f. p

For INTRCPTL, "o

intrcpt2, boo 51.47 3.17 16.221 87 <0.001 73.91 2.97 24.896 87 <0.001

Group, bo 4.24 4.50 0.943 87 0.348 0.13 4.09 0.031 87 0.975
Recovery,bo.  4.38 4.87 0.898 87 0372 1.01 3.69 0.274 87 0.785
Group T 073 6.22 0.117 87 0.907 3.18 5.22 0.608 87 0.544
temp., bos

For TIME slope, "1

intrcpt2, bio -4.84 2.78 -1.739 87 0.086 0.97 247 0.393 158 0.695
Group, b 7.81 3.70 2.109 87 0.038 7.64 3.25 2355 158 0.020
Recovery,bi» -0.86 4.04 -0.213 87 0.832 443 3.17 1.396 158 0.165
Group T -067 5.15 -0.129 87 0.897 -6.77 4.09 -1.653 158 0.100

temp., b3

Random effect SD Variance d.f. & p SD Variance d.f. & p

componen componen
INTRCPTL, ro 12.90 166.43 86 131.64 0.001 9.84 96.76 87 139.90 <0.001

TIME slope, r1 10.46 109.44 86 133.24 0.001

Levell, e 18.87 356.28 21.03 442.15
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Figure4. Interaction between time and grouariablegtheslope of the institutioal
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Figure5. Interaction between time and grouariable(the slope of thdamily group
increagdwith time, while the slope of the institutiahcaregroup did not change)
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2550bj ect Per mahleMRes uTa sk

The dject permanence task was administered to 114 infants (instélitare group
= 63, family group= 51); however, infants whdid not havedata fromat least two
time poins were not included in the analysis. Thtise final samplecomprised92
infants (institutioml care group= 44,family group= 48). First of all, the linearity of
the data was checked by multiplying the tivagiable (see Equation 1)h&square
time variablewas not significant in predicting infatdtsbject permanence scoffe< -
0.02,p = 0.83), whichindicatedthat the data were linear.

Variance components were calculated fromftiig unconditional modeand 33%of
thevariance [0.21/(0.21 + 0.44) = 0.33] can be explained by the betwdrdual
difference. When the time variable was included in the model, the error of the time
slope (1) was significan{c® (91) = 133.15p < 0.01). Thus, it was lefas random for
further analyses.

All variables (group, temperament, and the interaction term)twvenéncluded in the
model, as in théourthequationAs a result21% of variance itheobject permanence
scores of infants [(0.4% 0.35)/0.44 = 0.21vasexplained by group, temperamgent
and interaction variables. The interaction between falling reactivity and group was not
significant,neitherfor wavel nor bytime (see Table 6¥roup was significanttp: =

0.65,p < 0.00]) in wavel, which showedhat infants in institutions had lower scores
than infants in the family group. Howevéne developmentates of the groupswere

not differentiatedwith time (@11 = 0.06,p =0.57). Overall, there was a significant
difference between groups wave 1, and their rats of developmentvere not
differentiatedovertime (see Figuré).*

When time was centered around w&v€lime variable was recoded as wave 1= 2,
wave 2 = 1, and wave 3= @nd the model was run as in equatiorthgre wasa

4 Forthe object permanence score, equation 3 was run to calculate the model fit in equation 4. The
deviance difference was 549.5%45.03 = 4.567, with degrees of freedom 5. The chi squire
difference test was not significant, which showed that the final nebdelot show a better fit.
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significant group differencdnfants in institutions still had lower object permanence
scores than infants in the family group=0.77,p < 0.001).

Table 6 Final estimation of fixed and random effeads predicting object permanence

scores of infarst

Fixedeffect Coefficient SE t-ratio d.f. p
For INTRCPTL, o
intrcpt2, boo 1.09 0.13 8.035 88 <0.001
Group,bo: 0.65 0.15 4,173 88 <0.001
Recoverypo, 0.12 0.18 0.647 88 0.519
Groupl temp.,bo3 0.09 0.21 0.439 88 0.662
For TIME slope, 1
intrcpt2, bio 0.05 0.10 0.537 88 0.592
Group,bi1 0.06 0.11 0.567 88 0.572
Recoverypi. 0.02 0.12 0.135 88 0.893
Groupl temp.,bis -0.10 0.14 -0.740 88 0.461
Randomeffect SD Variance d.f. G p
component
INTRCPT1,ro 0.51 0.26 88 162.75 <0.001
TIME slope,r1 0.29 0.08 88 127.63 0.004
Levell, e 0.59 0.35
1.98
Institution group
—— Family group
1.76
I
2
E‘ 1.53
8
1.31
1.095 0.50 1.00 150 2.00
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Figure 6 Group difference in object permanencergs in time (the slope of the

growth ratesverenot differentiated between groups).

a7



2.6. Discussion

This study explored the cognitidevelopmenbf infants residing in institutions. Their
growth rates in terms ofcognitivedevelopmentvere compared with tge of infants

reared by their biological families. Novelty preferendesusedattention, anabject
permanence skills were measured as cognitive outcomes. It was expected that infants
in institutioral carewould have lower scores and slower gaiith time than infants

in the family group.

A separateanalysis was run for each task. First, thegs wio group differenctor
novelty preferencescoresmeasured witlhe face taskin wavel or wave3. In ther
developmental coursginfants are inclined to loakt faces rather than neface patterns
and objects (Cashon & Dixon, 2019). They also show preferences for female faces rather
than male (Quinn et al., 2008)nce they interact more with females during the first year
of their lives We used female pictur@s our novelty tasks, which magttractinfant
attention more, since almost all caregiverghminstitutions are femaldn the overall
data, all infants looked longet the faces compared to the shapes. ThHusan be
speculated that infants prefey look at social stimuleven in an institutional care
context. Although there was no group difference in novelty preferences $oothe
face taskgroups were differentiated at tfiest time pointfor the novelty preference
scores measured with tishape task Infants in institutions looked lesg the novel
shape than infants in the family groupwave 1. There was no significant interaction
between time slope and grq@mdgroup differences disappeanadvave3, indicating
that infants in the institutional care group improweth time andapproachetheresults

of the infants in the family groupGroup differencen wave 1 was in line with our
expectationswherdy we expectedhatinfants ininstitutional carevould havelower
scores irthe novelty preference task comparedtie family group The development
rates of the groups were not differentiateg time. The reason fothis might be the
infant®maturationn thefamily group The novelty preference taskmostlyused with
infants younger thaft months (Gross & Schwarzer, 2010), but some studies extended
theage rangeip to 15 monthssibra et al., 2006 Since we expected infants iine

institutional care groufo be delayed in development and to hsleever gais with time,
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we usedthe same taskver time The age range of the infantswave3 was between
11and21 months oldlt is possible that infants in the family group had already reached
their developmental milestoneswave 1, astheir increasein novelty scores did not
changamore withtime. However, infants in institutional care had lower scoresve

1, and their novelty scores increaseith time and reachethe levels othe infants in

the family grouplnfant®time spent looking agtimuli increasesn the first2 months;

then itgenerallystarts to decrease afémonths, which showthattheyhavehabituated
(Hood, Murray, King, & Hooper, 1996; Colombo et al., 2004). Infants in institaition
caremay notbecomehabituated and may not loakknew stimui. With the increase of
age overl year, theymightreach a certain maturation lewehere they ardabituated

faster thann wavel, and theythusapproactthelevels of thefamily group

There were also some restrictions and limitations iratireinistratiorof the novelty
preference task because of legal issues. In previous research, all responses of infants
wererecorded by a camera or an eye tracker in order to differentiaterthespent
looking atold and new stimuli (Courage & Howe, 2001; Gross & Schwarzer, 2010).
However, we were not allowed to rectin@infants @sponses itheinstitutions thus,

the number of stimulwere fixed andthe experimentarrated the participanis
reactions and looking times simultaneoustytheliterature, novelty preference task
startwith a habituation phase which aninfantinitially get habituatedo the first
stimulusandthenanew stimulugs introduced (Dunn & Bremner, 2017). The number
of trials that are needddr habituationvaries frominfant to infant (Bornstein et al.,
2006). However, our test trials were fixed, and there were two familiarization trials
and two test trials with an old danew stimulusThus we could noersure thatach
infant got habituated to the firstimulusbefore introducing the new onkafants in
institutional care may need more trials to habituate to the first stamlhus, this
might havehad an effect otheir responsgto the new stimuis. In addition,we could

not measure the looking timés the old stimulus in the test trials, since we could not
record the infantsresponsesn video The experimenters could onlgcord theime

the infant spentooking at eachside of the computer (where each stinsvas

presented). fiey calculatd the looking timedor the new stimulus with a stopwatch.
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Whetherand how longhe infants lookdat the old stimulus or lo@daway fromthe
computer screecould not be recordedherefore, wenly compare the groups based
on theirtime spent looking at theew stimuliin the test trials, antbtal looking time
for a new stimulusvas considered as an indicatiorbetter novelty preference skills.

Despite thdact that we had to modify the administration of the taskhe best of our
knowledgethis is the first study thagtxaminedthe novelty preference®f infantsin
institutional care Overall,the institutioral care groughad lower novelty prefence
scores in wavel, but therr performance approachddat ofthe family groupin wave

3. Although there was naignificant group differencein wave 3, infants in the
institutional care group stiljenerally hadower scores than infants in the family
group. It is essential to understand the earlier mechanism of cogietreéopmenin
children at risk.Although there is a complex patimking the habituatiomovelty
paradigmand later cognitive functioningnfiants who habituate effectively are the
ones who perform better in memory tasks and learn information efficiently (Bornstein
et al., 2006; Colombo & Mitchell, 2009)he &sociated mechanism of lower memory
performance and poorer learning abilities ohildren with a history of
institutionalization mightbe underlined byther poorer performance in novelty
preference task®oset al, 2009; Pollak et al., 2010).

For thefocusedattention skills, there was no group differencewavel, but the rates

of developmentlifferentiatedovertime, wherdoy infants in institutioml caredid not
have gain®vertime butthe family group had increased scores from wht@ wave

3. This finding was in line with our expectations. The attention duration of infants is
expected to increase with age (Ruff & Lawson, 1990). Howéwveattention duration

of theinfants in institutioml carewasnot lengthenednd they lagedbehind theiage
mates. In the literature caosssectionaktudyreportedsimilar resultswheren infants

in institutioral carehad lower attention scores than infantéoster care (Ghera et al.,
2009. Our results provide further information and showat tithe ga between infants

in institutional care and family care increased over tiwigich might bea sign of
attention problemdn theliterature, children with a history of nonparental care have

more attentiordeficit problems and behavioral problems in middigédhood (Gunnar
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& van Dulmen, 2007; Wiik et al., 20114lthoughthebrain development of neglected
children was found to be associated with their ADHD problems (McLaughlin et al.,
2013),lower performance in attention scores in early years nalgbtbea reasorfor

later attentiorrelated problemgLawson & Ruff, 2004)For instance, children who
have poorer performance in sustained attention skills around the &dew¢ more
attentionrelated problems in schogkars Martin, Razza, & Brook&sunn, 2012).
Thus, understanding attention skills in earlier stages is essentjatefegntion and

interventionsgn earlier periods of life

The early environment is essential for inféngsain and cognitivedevelopment
especially in the firs2 years.Infant®brains and nervous systems develop during this
critical period. The infai@ brain is shaped by interact®mand environmental
conditions (Bornstein, 2014; LloyHox et al., 2019). Thusparental support in
directing infantattention to target objects and scaffolding abilities plays a vital role
in their cogniive development (Suardzivera et al. 2019; Yu & Smith, 2016)An
intervention study with toddlers in institutions also showed the importance -@imene
one interacta f or cognitive and | anguage deve!
Ey ¢ poj | ult wafoubdthat 2hour individual interactiom over 10 weeks
decreased toddlgislevelopmental gapcompared to the control group. The current
study examined only the contegf institutional care. Future studies shouwlso
includemeasures focusing on tipeocessmechanisnexistingbetween childen and

caregivers and their interactions.

For object permanence skillsinfants in institutions had lower scores than infants in
the family groupin wavel, and their rat®f developmentvas not differentiatedy
time. There was no slogegroup interaction awas the case fattention scores, but
infants in institutionslso had lower scores thahose in thédamily groupin wave3.

The results showed that infants in institutionsef@rhoreoftento find covered objects
than infants in the family group, which was in line with our expectations. Infants
develop object permanence skills arour@ &onths (Piaget, 1954; Prasad ef al.
2019). Weadministeredhe task to 6to 15monthold infantsin wave 1, while the age

range was between l1dnd 24 monthsin wave 3. However, overall, infants in
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institutions still failed more than infants in the family grooply one child failed in

this task in the family groupn wave 1). The traditional version of the object
permanence task wased irthe current studywherdyinfants needed to take the toys
from undera cover. In order to do thait is necessaryo have some motor skills to
reach and hold the teyOne of the reasgrwhy infants in institutions failed mooéten

could betheir poor motor skillsasshown by previous studies (Levin, Zeanah, Fox, &
Nelson, 2014).The Turkish Care Type Study also examined the motor skills of
children in institutions. It was found that these children had poorer fine motor skills,
but not gross mot or s kd017). Rarelitadd supparnrefing &
motor skills is importan{Bindman et al., 2014). Since children in institutions have
less interaction with their caregivers, delays in their fine motor skills might also affect
their ability todiscover the covered toy in the object permanence Restent studies
have measured @@rt permanence skills by lookirag the gaze ofyoungerinfants
where they daot need to reach or discovatoy with their motor skill§Charles &
Rivera, 2009; Woods, Wilcox, Armstrong, & Alexander, 2010), which might be a good
option for future stud®to eliminate the necessity for motor skills.

Overall, these findings were in line withur expectationghatinfants in institutions
would havelower cognitivedevelopmenthan infants irthe family group Previous
studies also showed that children in institutions had poorer cogaéietopmenthan
children in family groups (Fox, Almas, Degnan, Nelson, & Zea@@hl; McDermott

et al., 2012; Vorria et al., 2006)his studycontributesto the literaturdoy showing
thatthe effects oinstitutional care on cognitive developmstdrtin the early months

of life. These tasks are precursors of later cognitive development. For instance, object
permanence is the first indication of mental representation since infants need to
memorize disappeared objects, which is claimed as a striking milestoogritive
developmen(Kaufman et al.2005). The ability to focus on something is also essential
for later cognitive processes such as learnmgmory, and selfegulation skills
(Lawson & Ruff, 2004; Ruff & Rothbart, 2001), while the habituation paradigm might
be a prediar for higherorder cognitive functioning like learning and cognition
(Bornstein et al., 2006; ColomigMitchell, 2009).
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Besides the group difference, this study also exploreste@findividual differences
andmorepr eci sel y i nf acogngiviedevempmerdTheamodenatig i n
role of temperament was tested in lighttloé differential susceptibility theory and
falling reactivity was measured as a temperament dimeasmsusceptibility marker.

In the literature, reactivity to overstimulation and distress has been found as a
susceptibility marker(Dilworth-Bart et al, 2012; van IJzendoorn & Bakermans
Kranenburg, 2012)wvhilerecovery from peak distress and falling reactivity might also
be a susceptibility marker. Infants wihave difficulty recovering from distress may
need more external help (e.g., parental support) for regulsitilban it is not provided,
they mightbe affecied more negativelySince individual care in institutions is not as
available as in family environemss, it was expected that susceptible infants (infants
with low levels of falling reactivity) would be affected more negativslinstitutioral

care type and would have lower cognitievelopmentHowever, infantsvith high
levels of falling reactivity(infants who do not have difficudts in recovery from
distress)vould take advantage of the famé@gvironmenbetterand would have higher
scores in cognitive tasks than the less susceptible infants. Contoametgectations,

the moderatigrole of temperament was n&ignificant

When we look at theprevious studigsresults are mixed. For instancdifficult
temperament was found as a susceptibility marker in a way that supports differential
susceptibility for behavioral problems asdcal adjustmentas well as cognitive
outcomegqHentges, Davies, & Cicchetti, 2015; Van Zeijl et al., 2007; | &mn, &
Pears 2005 Raveret al.,2013. However, sometadies lookingat the interaction
between parenting and child temperament for cognititeomes did not support the
differential susceptibility theorysimilar to the current findings For instance,
Dilworth-Bart et al. (2012) tested difficult temperameparenting interactianin
preterm/verylow-birth-weight infants, and they found thatants with high levels of
negative emotionality had lower levels of visgahtial processing when mothersre
more flexible in playinteractionwhich is the opposite dhedifferential susceptibility
theory. A recent study also testbeé impact othe interaction oparenting quality and

negative emotionality on childrén executive functioning skills (Suet al.,2019).
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Thoseresults supportethe vantage sensitivity theory, whéngchildren with lower

levels of negative emotionality had betteeextive functioning when parental control

was high.Thus,the findings related to differential susceptibility based on parenting
and child temperament interaction are mixed in the literature. The present study tested
the environment temperameninteraction in institutional settings arie findings

did not support the differential susceptibility theory.

Oneexplanationfor why the moderatig role temperamentas not significanhere
might bethe specific temperament dimensitimat we included inthe study In the
literature the ways in whichresearcherdefineand measurdifficult temperaments
highly varied Some studies take one subscale of temperaamint the current study,
and some studies calculate a composite score (Kiff, Lenguash, B011; Poehlmann

et al., 2011), while other studies measiln@reaction of childrerio fear ora stress
indudng task (Gilissen, Bakerma#§anenburg, van |Jzendoorn, & van der Veer,
2008). There aralso studiesthat measured difficult temperamewtith singe-item
questions (Vitaro et al.2006). Thus, it is possible that not every temperament
dimensionfunctions asa susceptibility marker for developniahoutcomes (Slagt et
al., 2016). For instance, Conwayd Stifter (2012) found that inhibitedddlers had
better executive functioning skills thepreschool years when their mothers supported
their attentional focus. However, they had lower executive functioning skills when
their mothers did not support their attentional focus. Similarly, obsemeasured
negative reactivity supportetthe differential susceptibility theory in predicting the
executive functioning of children (Ravet al.,2013). Children with high reactivity
had lower executive functioning in impoverished environs)dnit theyhad higher
executive functioning skills in economically better family environmaeiithose
authorsmeasured temperament diffedgnthan in the current study. Thusurther
studies are needed to compare different temperament charactevithicsa single
study to understand which aspect of difficult temperammmght serve as a

susceptibility marker.

Environmental variables vary for each studg well For instance, some studies

measured parenting temperament interaction, while others measured family
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environment temperament interactionSusceptibility characteristics may function

differentially for each environment.

Although a moderaing role of temperament was not founihe main effect of
temperament was significafar the novelty preference tasshowing that infants with

high levels of falling reactivity looked longatthe novel shapi& wavel. This finding

was not surprising, sincattention shifting, including duration of orienting, was
positively correlated with the soothability subscalehelBQ (Gartstein & Rothbart,
2003). Intheliterature, infants with high adaptability levels, soothability, and positive
moods had better attention allocation and attention spans (Kochanska, Murray, &
Harlan, 2000; Dixon, Salley, & Clements, 2006; @nx& Smith, 2000). Lookingt a
novel shape requires shifg attention from the habituated phase. Thus, infants who
are able to soothe themselvasy also shift their attention to new stimdasily.
Furthermoretemperamental reactivity includes distresaovelty, which is positively
correlated with negative emotionality, including a reversely coded subscale of
recovery from distress (Martin et al.,, 1997). Thus, infants who have difficulty
recovering from distress may prefer to look away from new stimwrder to soothe
themselves (Crockenberg & Leerkes, 2004).

Overall,thecurrent findings showed a significant group difference wiheirgfants in

institutions hadpoorercognitivedevelopmenthan infants in the family group.
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CHAPTER 3

STUDY II: COMPARING COGNITIVE DEVELOPMENT OF INFANTS IN
INSTITUTIONAL CARE WITH INFANTS IN LOW  -SES FAMILIES: THE
MODERATING ROLE OF TEMPERAMENT

3.1 Brief Introduction

In Study I, infants in institutional care wermpared with infants reared by their

families. However, infants in institutional care are coming from families at ask

among the reasorfier care placemergrepoverty, parentgbhysical and mentdealth

problems, divorceparental imprisonmengbu® , and ne¢loypsetal.,( Mu Yoz
2001). Thusfamily characteristics afhildren in institution@aremore likethefamily
characteristic®df children who live inlow-SEShouseholdsspecificallyin poverty

contexts Low-SES families usually have economic difficultiedack of resources,

more household chaos, and Ewarental education levathan middleSES families

(Okur, 2015).

In addition, parents in I0MBES environments are more likely to be depreasdtiave
higher levels of perceived stress and health problems, including substance abuse. They
also show poor parental practices compared to paremtsdoie SES environmenst
(Hackman, Gallop, Evans, & Fara®015; Hughes & Ensor, 2009; Okur, 2015). Few
studies have examined group differensebetweenchildren in institutional care
concerningfamily SES levels. Preschool children living in institutions had lower
outcomes fothe Peabody Pictuwéocabulary Test and theory of mind development
than children in midig-SES families. However, there was no group difference when
the comparison groupaslow-SES families (Yagmurlu, Berument, & Celimli, 2005).
On the other hangreschool children in institutional care had lower-setires than
children fromboth low-SESand middleSES family groups (Ertekin & Berument,
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2019).These findings showed that the charactegstithecomparison grouprealso

important. Comparing the development of infants in institutions to infants irrisigh

low-SES contexts might enabies to reveal the role dhe home environment in
childrends devel opment. Fur t h eSEBibame , des
contexts if infants perform bettetherethan infants in institutional care this is likely

to indicate the importance of oa-one interactionwhich is lackingin institutions.

Therefore, the first aim of the current study was to compare infants in institutional care

with infants reared in lov8ES biological family environmesit

Al t hough environment has an Il mportant r
individual differences like temperament seem to determine the extent of these effects
(Pluess & Belsky, 2010). Therefore, from a differential susceptibility perspeitteve,
moderaing role of temperament was examinéad the current study Difficult
temperament and reactivity to overstimulation are commonly studied as susceptibility
markers in testing the effeaté care or environment (Slagt et &016). As an aspect of
neative affect, falling reactivity/recovery from peak distregtichshows how long it

takes an infant toeturnto a regulated statenight also be a susceptibility marker,
especially in the context of nonparental care. Children who have difficulty iaegco

from distress may need more pasdrgupport to soothéhemselvesand when it is
provided, they show better developmental outcomes (Calkins et al., 2008). When
parenél support is not provided, they might be more susceptible to environmental
effects,and their development might be negatively affected. Thus, the second aim of the
current study was to examine the modagatole of temperament (falling reactivity) in
infantsbcognitivedevelopmenin institutions. It was hypothesized that:

T Infants inthe institutional caregroup would have lower scorésr cognitive
development (including attention skills and objgeermanence skills)

compared tahelow-SES family group.

1 The group difference would be moderated by the infdateperamest where
infants with low levels of falling reactivity would be negatively affecksdthe
institutional care setting and would have lower scores compared to infants in low

SES family homesand they would be positively affectby their environmerst
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3.2 Method

3.2.1 Participants

Sixty-three infars from institutions and 60 infants from Ie®ES family backgrounds
were recruitedor this study. The lIowSES families were reached disadvantaged
neighborhoods of two larggties of Turkey, Ankara and Konya. The motloexducation

level in the lowSES group was mainly elementary school or middle school and the
majority of them were not working. The mean income of this sample was around the
minimum wage of Turkey. Descripgvinformation can be found in Table 7.

3.2.2 Measurements

The cognitive developmenbf the infantswas measured witta focusedattention task
(Clearfield & Jedd, 2013) and object permanence task (Moore & Mel2@dB) as
describedin the method sectiorfor Study | The absolute agreement between
experimenters for the attention task wa898 to 0.99. The infantd temperamental
characteristics were measured by the [B@rtstein & Rothbar2003) withthefalling
reactivity/recovery from distress subscéld items), as stated in StudfseeAppendix
A). Cronbach slphafor the scale was founds 084 in this sample. ThBESof the
families was measured by asking the education levels of mothers anddid irsetmes
with a demographic information questionnaire (see AppendixThg quality of the
home environment was also measured with the Home Environment Questionnaire
(HEQ; Miser & Hupp, 2012). Descriptive information can be seen in Table 7.

The HEQ(Miser & Hupp, 2012) was adapted in the scopthefTurkish Care Type
Project.Nineteenquestionsaaddresghe availability of toys and facilitielike singing

to the baby or going to a park, the frequency of stimulation at home fidauy

frequently do ya read a book to your chfdgand par enti ngHayer acti ces
you ever shouted at your child when he/she made you2ngry The scaling of
guestion varies. For the frequency of the behaaérpoint Likert scale was used (1

= once a month, 2 once a week, 8 a couple of times a week,=every day, 5 a

couple of times a day). Some questions whkrexmycoded (e.g., & yes, 1 = n{.
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Therefore, they were all converted tes@resand combined, then divided by the
number of items. The total score ranged betwéemd+1 (see Appendix E

3.2.3 Procedure

Data from institutionsverealready gathered as a part of the Turkish Care Type Study.
Ethical approval wasbtainedrom the Human Subjects Ethics Committee of Middle
East Technical University (see Appenéix The experimenters visited each house for
the lowSES group. After obtaining informed consésee Appendix Gjrom the
mothers, tasks were applied with the sgmecedure as iilChapter Two The data
collection procedure was explained for the infants in institutional c&bapter Two
whichwasa part othelarger Turkish Care Type Studyor the lowSES family group,
before applying the taska,warmup session 010 to15minuteswas carried by using
free playwith the infants. Mothers filledout the parenteported questionnaires, but
experimenters read the questions when needed (when the mother could not read well).
Incentives were given tooth infans and mothers after assessmArgaummary report
about the infar@s development was also providedtte parentsThemanuscript from
Study Il was accepted for publication in the journdindancy(see Appendix H).

Table 7 Characteristics of thearticipants.

Institutional care group (N = 63) Low-SES family group (N = 60)

Mean SD Min.-max. Mean SD Min.-max.
Age of infants (months)  9.80 2.67 6-15 10.52 2.75 6-15
Gender 34 male (54%) 30 male (50%)
Number of siblings 2.23 1.03 1-5
Age of mothers (years) 29.00 5.25 1940
Education level of
mothers® 3.93 1.12 1-7
Home quality scale 0.002 0.33 -0.940.64
Home income** 2.62 1.12 0.507
Mother working 3 (5%)

*Education level ranged between 1 (illiterate) and 9 (doctoral degree) (1 = illiterate, 2 = liter:
no degree, 3 = elementary school, 4 = middle school, 5 = high schooly&ar Aniversity degree
7 = undergraduate degree, 8 = graduate degreed@ctoral degree). **Family income range
between 0 (0 to 2000 Turkish lira) and 10 (10,000 Turkish lira and above).
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3.3. Results

3.3.1 ANOVA

Oneway ANOVA was run to test the group differences in the infawctsgnitive
developmentCognitivedevelopmentwvasmeasured with two different tasksfocused

attention task (ontoy condition and sktoy condition) anénobject permanence task.

The main effect of group was significant for tii@cusedattention skills for bothhe
onetoy condition(F (1, 119) = 32.36p < 0.001) and sixtoy condition(F (1, 119) =
20.97,p<0.00)). Infants in the institutional care group had lower attention scores than
the infants irnthelow-SES group for both or@y and sixtoy conditions. The group

main effect was also significafdr the object permanence scoffe (1, 120) = 14.28,

p <0.001), where infants in institutions had lower scores than infants in th&B%/
family group (for the mans of the tasksee Table 8).

Table 8 Descriptive statistics for moderating and outcome variables.

Institutional care group Low-SESfamily group

M (SB M (SH
Attention task (ondoy condition) 51.12 (2.92) 73.95 (2.74)
Attention task (sixtoy condition) 75.08 (3.08) 92.79 (2.28)
Objectpermanence 1.11 0.12) 1.66 0.08)
Recovery from distress 3.77 3.67

5 Group differences in cognitive tasks between the family group in Study | and tHg&H8wWamily
group in Study Il were also conducted by amgy ANOVA.
Main effect of group was significant for the focused attention-togeconditionF(1, 107) =
17.63,p < .001 and sixtoy conditionF(1, 107) = 26.94p < .001. Infants in family group in Study
| had lower scores in both conditiorld € 56.83; 73.63) than infants in Ie®ES family group in
Study Il M = 73.96; 92.79)There wa no group difference for the object permanence scores of the
infants F (1, 108) = 0.0 = 0.84.

Group difference for the focused attention task was surprising, but it can be speculated that toys used

in the task were more attractive and new for infamiew-SES homes. Thus, they were interested
in toys more than the family group in Study I, where the family group's-sactinomic status was
around the middle to high SES.
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3.3.2 Moderation Analysis

The moderating role of temperamefdliing reactivity/recovery from distress) was
also examined between groupsr the cognitive developmentof the infants.
Moderation analysis wagerformedusingthe PROCESSnacroof Hayes (2013).

For the focusedattention task with onetoy condition, the model was significarfE

(3, 117) = 10.40p < 0.001,R? = 0.27. There was a significant interactibetween
group and temperament (recovery from distr¢Bsy -15.57,SE = 5.204(117) =-
2.99,p<0.05, 95% CI[-25.87,-5.26)). Slope analysis for recovery from distress was
performedbased ormne SD above and below the mean as three levelsrtioderate
and high). For the low levels dfie moderator 1 = -0.77), attention skills othe
institutional caregroup were significantly lower tharthose ofthe lowSES family
group = 34.70, SE = 5.5 < 0.001). For moderate levels of temperamet=(
0.000), the institutioral care groughad significantly lower scores thahne low-SES
family group b= 22.89, SE = 3.95<0.001); however, there was no group difference
for high levels othemoderator 1 = 0.77) (see Figuré).

For the six-toy condition, although the model was significa(ft (3, 117) = 7.39p <
0.01,R? = 0.16), there was no interaction between groups and tesmpent.

For the object permanence scorethe same model was riand was found to be
significant(F (3, 118) = 6.44p < 0.01,R? = 0.14). The interaction betweegroup and
temperament (recovery from distress) indicated a trBrel-0.34, SE =0.19,1(118)
=-1.77,p=0.08,95% CI[-0.72,0.04]). When the slope was calculated based on one
SD above and below the meanthree levels (low, moderatand high), the results
showed the same trelad thefocused attention scowth onetoy condition. For low
levels ofthe moderator i = -0.76), the object permanence scaref the institutioral
caregroup were significantly lower thahose of thefamily group = 0.79, SE =
0.21,p<0.01). For moderate levels of temperamémty0.000),theinstitutioral care
group had significantly lower scores thidae low-SES family groupl{ = 0.53, SE =
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0.44, p < 0.01); however, there was no group difference for high levelthef
moderator i = 0.76) (e FigureB).
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3.4. Discussion

The current study aimed to compare institutionalized infartgnitive development
with that ofinfants reared by their families in Ie®ES environment The lowSES
family group was chosen as a comparison group stheebiological family
background of infantsin institutionsareclose to IowSES environments in terms of
socioeconomic statudcCal, 2011) The income level of the family group was equal
to theminimum wage of Turkey in the year that the da&aecollected.The majority

of mothers hadnelementary or middle schoetlucation Thus,this was aelatively

low-SES sample, as was aimed.

As expected, it was found that infants in institutimigainedlower scoresn the
focused attention task and object permanence task than infants-BElSwamilies.
Studies run with previously institutionalizeshildren or adopted children showed
similar findings,where children with a history of institutions had lower cognitive skills
than children in family grouwp(Merz et al., 2013; van lJzendoorn et al., 2011).
According to the Bucharest Early Interventiomject, infants staying in institutions

(t h earefas usualgroup) had lower attention scores than infants in the foster care
group (Ghera et al., 2009). Similarly, infants in institutions had lower attention scores

than infants who wenreever institutioalized (Smyke et al., 2007).

The SES level of the comparison groups in these studies might be important. However,
most ofthe studieslid not reportheSES levels of the family groups or chose a sample
from middleSES environments. One of the earlierdsts concenmg SES levels of
family groups found that children in institutions had lowteeory of mindscores than

the middleSES family group, but not the lIe®ES family group (close to reaching
significance level) (Yagmurlu, Berument, & Celimli, 2005). Thus, the current study
hascontributed to the literature in choosing a relatively comparable groupfémts

in institutional care.

Secondly, the moderat role of infant® temperament (falling reactivity) between

group and cognitive outcomes was examined. It was hypothesized that Gnfants
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temperament wouléunction asa susceptibility marker in showgrthe effects of the
environment on cognitivdevelopmenbased on the differential susceptibility theory.
As expected, weawthat infants with low levels of falling reactivity had lower scores

in focused attention tasks ftreonetoy condition if theywere residing in institutions
while theyhad higher scores if they were residing in {8&S family environments.
Althoughtheslope analysis did not reach the significance level, a similar pattern was
found in the infan@object permanence skills atitke focused attention task withe
six-toy condition. These findings were in line with the differential susceptibility theory
and showed a patternn foabetferand for worsé manner (Pluess &elsky, 2009).

That is, susceptible infants (infants with leavels of falling reactivity) had better and

worse outcomes in the family environment and institutiogspectively

Negative emotionality has been a widely studied temperament dimension under the
umbrella term offidifficult temperament (Slagt et al., @16). In the current stugy
falling reactivity was measureds negative emotioality (Putnam et al.2006).
Difficult temperament was fourntd bea susceptibility markdior maternal sensitivity

in line with differential susceptibility theory for behavibpsioblems (van Aken et al.,
2007; Bradley & Corwyn, 2008). Similarly, Roisman et al. (2012) found difficult
temperament as a markarsusceptibilityto maternal sensitivity for teachegported
social competence and academic skills. Lookahgognitive outcomes, Pluess and
Belsky (2010) followed familyreared children from infancy to childhood and found
that difficult temperament in infancy served as a susceptibility marker for later
outcomes, including cognitivecademic domains. This stutigscontributed tathe

literature in showing temperamental susceptibility in institutiaedichildren.

In the current studyt was seeithat infants with low levels of falling reactivity (infants

who are harder to soothe) are more susceptible to theiroeanwens in terms of
focused attention skills. It can be speculated that these infants need more individual
care while soothing. Howevethat is not possible in institutionsunlike family
environmers. External factorsand especially parenting, help dtiien to regulate
themselvesand sensitive parents could support reactive infants more (Choe, Olson, &

Sameroff, 2013; Jennings et al., 2008). Parenting support is especially impattiant in
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early years since infants cannot regulate their behaviorsraatioms Kochanska et
al.,2000. Since highly distresslinfantshavelower attention skills (Lawson & Rulff,
2004), they need more paralgupport butit is not very possiblen institutional care
settings. Thus, these infants had better cogritexelopmenin a family environment,

but they had lower attention skills in institutions.

Overall, we found that infants in institutions still had lower cognitieeelopment
thaninfants in the IoWSES grouplt was also seethat the level of environnmeal
effectswasdifferent for every child. Some infants (infants with lower levels of falling
reactivity) are more susceptible to their environrmeénin foa betier and worse

manner.
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CHAPTER 4

STUDY Illl: THE ROLE OF SES, TEMPERAMENT, AND CORTISOL
LEVELS I N I NFANTS6 COGNI TI VE DEVELOPMEN

4.1 Brief Introduction

As discussed ifChapter Ongchildren in lowSES family environmestshow poorer
development than children in hi@ES families (Bradley & Corwyr2002; Raver et al.,
2013, which might be because eitherthe direct effects of poverty on children (lack of
facilities and food) or poorer parenting skills (Mistry, Vandewater, Huston, & McLoyd,
2002) or lowquality caretying (Conger et al., 2002). Higlisk low-SES environments
are stressful for children and affewit only theirsocial and cognitive development but
also their stress regulation systeifBlair et al., 2008). Although there are some
contradictory findinggnost studies repatithat children living in lowSES environments
hadhigher basal cortisol levels (Vaghri et al., 2013; Vliegenthart et al., 2016).

Several studiesalso reportedan association between cortisol levels and cognitive
outcomes of infantsral children. For instance, basal cortisol levels ofridnth-olds
were negatively associated with their cognitive developnasnnheasuredoy the
mental developmental index of Bayley (Finegeodl.,2017). One of the reason$y
children in lowSES families have poorer cognitive skills might be the overactivation
of their stress regulation systems, specifically cortisol lev@ise recent stydshowed
thatthe salivary cortisolevel of preschool children mediated the associalietween
mother$ depressed moasdand child executive functioning (Neuenschwander et al.,
2018). A studyconductedwith infants also showed the medimt role of salivary
cortisol between household risk, parenting, and infecdgnitive skills (Blair et al
2011). However, these studies took salivary cortisol samitiesfirst study took a

salivary sample after a stresgluced task, while the second study measured basal
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cortisol levels. Salivary cortisol gives the current cortisol level, which is mos#ise
to sampling time and daily routineshile hair samples give more cumulative results,
including basal secretion amdaction to stressors (LeBeau et al., 2011; Liu et al.
2017).Thus, in the current studthe mediatng role of hair cortisol wasxamined in

the association between SES and cognitive outcomes in infants.

Moreover, therarealso individual differencgin childrerds hormone activiés and
temperameist that moderate the environmental influences. For instance, negative
emotionality waspositively associated with salivary cortisol levefs children
(Dettling et al., 2000; Dougherty et al., 2013; Gunnar et al., 18@r}the association
between hair cortisol and temperament, the findings are limgtaxkpt for a recent
study that showetthe moderatig role of emotional reactivity between SES and HCC
(Kao et al., 2019). Thus, in the current study, the modhgredie of temperament was

also investigated. Wvashypothesized that:

9 Hair cortisol levels would mediate the association between ilif8gsS and

cognitivedevelopment

1 Temperament would moderate the association of l@dfamily SES. That
is, children with negative emotionality would have higher HCC levels in a

lower-SESenvironment

1 Negative emotionality would moderate the mediating effects of HCC on the

relation between SES and cognitievelopmen(see Figure®).

Moreoverdataa bout i nfantsdé daily routines asso
asthe frequencyof hair wasing andsleeping or breastfeeding routines (Flom et al.,
2017;Hamel et al., 201)1 were also included in the study as possible covariates.
Similarly, the mothei® perceived stress and depression levels were included as
possible covariates siachey were strongly associated with SES lewetsch might

influence the cortisol levels of the infants (Lupien, King, Meaney, & McEwen, 2000;
Palmer et al., 2013).
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Figure9. Moderated mediation modethere $ress level is the mediator and

temperament is the moderator.

4.2 Method

4.2.1 Participants

A total of 60 infants betweenahd15 months of age were recruitéar the study from
low-SES familes in economically disadvantageneighborhoods of Ankara and
Konya. Thirty of them were male, while 30 were female. The majority of the mothers
were not working; only three mothers were working. The descriptive statistics of the

sampe can be seen in Table 9.

Table 9 Descriptive stastics of the measures (N = 60).

Min. Max. Mean SD
Age (months) 6 15 10.63 2.85
Education level of fathers* 3.00 8.00 4.43 1.25
Education level of mothers 1.00 7.00 3.93 1.12
Home income** 0.50 7.00 2.74 1.13
Hunger index 0.00 5.00 0.80 1.35
Homequality (zscored) -0.94 0.64 0.00 0.33
Total SES -0.72 1.90 0.00 0.59

*Education levelrangedbetween I(illiterate) and 7 (university degree **Family income ranged
between 0 (0 to 2000 Turkidina) and10 (19000 Turkishlira and above)
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4.2.2 Measures

4.2.2.1 SocioeconomicStatus (SES)

Socioeconomic situati@of the familiesveremeasured with thelome Environment
Questionnaire (HEQ)af ood i nsecurity scal e, mot her s
income (see Table 9). Since there was no variability in the food security scale, the total

SES score wathe combiration of home environment quality mot her sé edu.

level, and home income.

4.2.2.1.1Home Environment Questionnaire

The HEQ (Miser & Hupp, 2012) was used to measure stimulation in the home
environment.Details related to this scale were given in thethod section for the

second studin ChapterThree (see Appendix E).

4.2.2.1.2Food Insecurity

TheCommunity Childhood Hunger Identification Project Hunger Index (Wehler et al.,
1995) is used to test thextentof impoverishmen{see Appendix)l The Turkish
adaptation wadoneby Oku (2015). There are eight questions watpes/no format.

The scalé s s ramge etween And8, and scores db points ormore represent
food insecurity Scoresof 1-4 indicatetherisk of food insecurity. The original scéte
reliability was betweef.80and0.89 (Wehler, 1994)while it was0.78for the Turkish
adaptation (Okur, 2015). There was no variability between families in terms of food
insecurity (see Table 9); thus, this scale was not included in the analysis.

4.2.2.1.3Education and Income

The education level of the mothers waskedon a Zpoint Likert scale (1 #literate,
2 = Literate but no degree, 3 = Elementary school, 4 = Middle school, 5 = High school,

6 = Twoyear university degree, 7 =University degree), while family income was
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measuredvith a 11-point Likert scalefrom 0 (0 to 1000 Turkishira) to 10 (10000
Turkishlira and above). Descriptive statistics of these variables can be seen in Table
9. Other demographic information was alsdlected, such as the number of people
living in the house, the number of siblings, ages of the parents, and the @alents

information using thedemographic information questionnaire (see Appendix D)
4.2.2.2 Temperament

The infant®temperament was measured with three subscales of thEa&8@stein &
Rothbart, 2003): falling reactivity/rate of recovery from distress (13 items, reverse
scored), distress to limitations (1&mts), and fear (16 items). Mothers or caregivers
scoredthe items on a-‘point Likert scale (1 = neveb = always).The regative
emotionality (NE) score wasbtainedoy calculatinghe values ofhese three subscales
(Cronbacl alpha wa$.87)(see Appendix A)

4.2.2.3 Stress Measure$ Cortisol

Hair sample®f 3 cmwere collected from infants near the scalp-806mg) based on

the methodf Flom et al. (2017). Hair samples were kept in aluminum foil and stored
in a roomwith temperature of about8-20 AC beforebeing sento alaboratory. It is
assumed that human hair grolvem per month (LeBeau, Montgomery, & Brewer,
2011); thus, 3 crof hair would correspond to the precedBwmnonth®cortisol levels.

The samples wersent to Dresden Lab Service, Germany, to assay hair cortisol
concentration (HCC). The assay procedure in the lab followed the pratbcol
Davenport et al. (2006).

4.2.2.4 Information about Daily Routines

Information about the daily routines of infantsasvcollectedfor possible control
variablesthat may influence cortisol levels. Sleeping hours, breastfeeding routines
(total breastfeeding time and whether the child breastfed in the3lasbnths),

medication history of the infant, medication information of the mothers who were still

70



breastfeeding, frequency of bathing, any hair treatment, and birth wesgbasked

of parents. Descriptive statistiase providedn Table 10.

Motherrelated factors like depression and perceived stress were also measured as
possible control variables (see descriptive statistics in Table 10).

4.2.25. Brief Symptom Inventory

The Brief Symptom Inventory (Derogati s,
1994) was used to measure depression lggels Appendix )J The original scale

consists of 52 items with nine dimensions, including depressibe. Tirkish
adaptation (kahin & Dur ak, 1994) reveal e
interpersoal sensitivity, depression, and anxiety). Only the depression subscale was
included inthis study. Twelve items wergcoredon a 5-point Likert scale (G= not at

all; 4 = extremely). The internal consistency was fowade 088 for the Turkish
translationl k ahi n & Durak, 1994).

4.2.2.6 Global Measure of Perceived Stress Scale

The mother§perceived stress was measured with the Global Measure of Perceived
Stress Scale (Cohen, Kamarck, & Mermelstein, 1983; Shrkidaptation: Eskin,

Har | ak, De mi r k & r a evaluatéthe peeceivedstress of tReinmbtBejs t o
about dalily life(see Appendix KK There were 14 questions witlhgooint Likertscale

(0 = never 4 = very ofter). The internal consistency was foutalbe 084 for the

Turkish translation (Eskin et al., 2013).

4.2.3 Procedure

Ethical approval was obtained from the Human Subjects Ethics Committee of Middle
East Technicalniversity (see Appendi¥). The Scientific Research Projedimit

(BAP: Project code: GAR0420182788) and the Society for Research in Child
Development Patrice L. Engle Dissertation Grant in 20d@orted this studylhree
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experimenters visitedachhome After obtaining parental consent (see Apper@jx
guestionnaires were fillealitby the mothersExperimenters read the questionsioud

when the mothers could not read wEtkeeplay was carried out with the infarfts 10-

15 minutego warmthem p to the experimental desightter applying the taskior the

infants, hair samples were collected. All hair samples were stored in a dark room at room
temperature beforeeing sento the laboratory. They were sent for assaying to Dresden
Lab Senice, Germany. Incentives were given to both mothers and infants. A summary
report was also provided about the infardevelopment to the pareritfie manuscript

from Study Il waspublishedonlinein Developmental Psychobiolodggee Appendix

H).

4.3 Results

4.3.1.Analysis Plan

The distribution of HCC was skewed; therefore, HCC was kggisformed. Due to
insufficient hair length and mass, 11 infants were excluded from the analyses. Thus, the
final analysis was run with 49 hair samplelsefle was no difference between the infants
who were included in the stu@ndthose excluded in terms of age, gender, household
income, or education levels of the mothdrs.test the association between adversity,
temperament, stress levels (HCC), andndoge outcomes moderated mediation
analysis was proposed (see Fig@)rdout because of tlenallsample size, the mediag

role of cortisol and the modernagjrole of temperamentererun separately.

First, bivariate correlation and stepwise regrassi@re run for theselectionof the
covariates. The mediatjrole of HCC between SES and infaitsgnitive outcomes
(attention skills and object permanence scova} thentestedwith the PROCESS
macro of Hayes (2013). The modengtrole of negative entmnality between SES
and HCC was also run with Hayjs#ROCESSmacro (2013). Results will be given
below separately.
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4.3.2 Descriptive Statisticsand Correlations

Descriptive statistics of laineasures can be seen in Table For the motherelated
factors, the mean depression lesebrewas 1.18andminimum and maximum scores
were0 and 4. The mean sceref depression valuesere0.66 and 0.77 in different
studies with adults in Turkey (Kurt & Akbaba, 2018). The meamedoo perceived

stress level was 1.8&hile the mean scor®r perceived stress was 1.92 in a study with
adultsT e ki n, ¢i | e s i Thys,it&an Geadtbat mothérslrépprted high
levels of depression and perceived stress as expectemviBES environments.
According to bivariate correlation, famiBES levelwas negatively correlated with the
perceived stress of mothers<-0.37,p <0.01) and their depression levels({#0.33,p <

0.01). HCC was negatively correlated with infant ége-0.33,p < 0.05) and positively
correlated with breastfeeding in the I&sionths (= 0.32,p < 0.05) (see Tabld1).
According to stepwise regression analysis, all covariates were entered into the model;
however, only three variables remainecha modefor HCC (F (1, 44) = 6.43p < 0.05.
Breastfeeding in the la8months f = 0.34,p < 0.05), frequency of bathinf €-0.46,p <

0.01) and birth weightf=0.30p< 0. 05) accounted for 31%
HCC. Thusfour variablesetained as covariates in further analysge, breastfeeding in

the last3 months, frequency of bathing, and birth wejght

Table 10 Descriptive statistics of the measures (N = 49).

Min. Max. Mean SD
M easures
SES -0.72 1.58 -0.04 0.54
Perceived stress of mothers 0.57 3.36 1.85 0.62
Depression of mothers 0.00 3.25 1.18 0.76
Hair cortisol (raw scores: pg/mg) 2.40 46.33 15.11 11.53
Log hair cortisol 0.38 1.67 1.06 0.33
Negative emotionality 1.38 3.58 2.47 0.56
Age (months) 6 15 10.63 2.80
Duration of sleepHours) 5.00 16.00 12.33 2.37
Frequency of bathing 1.00 4.00 2.92 0.53
Duration of breastfeeding 0.00 15.00 8.60 3.65
Breastfedn last3 months 0.00 1.00 0.75 0.43
Infants on medication 0.00 1.00 0.25 0.44
Birth weight(g) 1680.00 4380.00 3226.32 513.88
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4.3.3 Mediation Analysis

Mediation analysis was run with tifROCESSmacro of Hayes (2013) with 5000
bootstrappingterationsto test whethethe hair cortisol levels of infants mediated the
association between SES dnah f aoghitvgdevelopment

For the onetoy condition for attention scores, there was no direct effect of SES on
attention scorefB = -6.65, SE = 6.61, 95% Ci30.01, 6.69}. The indirect effect of
SES on the attention scores through the mediation of HCC was not sigr{idcant
0.03, boosted SE = 1.88, 95% &2.[/1, 5.40] after controllingfor age, frequency of
bathing, breastkgling in the last3 months, and birth weight.doking at the control
variables, infant birth weight positivepredictedandfrequency of bathing negatively

predicted hair cortisol (see Table 12 for more details).

Table 12 Mediation analysis for cortisol between SES attention scores of the infants

(one-toy condition).

Model summary when the outcome is cortisol

R R-sq MSE F dfl df2 p
0.57 0.33 0.07 4.2415 5.00 42.00 0.0033
Coeff. SE t p LLCI ULCI
Constant 1.29 0.32 4.04 0.0002 0.65 1.94
SES 0.05 0.08 0.63 0.5269 -0.11 0.22
B. weight 0.00 0.00 2.57 0.0135 0.00 0.00
Age -0.02 0.01 -1.67 0.1007 -0.05 0.00
Breastfed 0.16 0.09 1.72 0.0922 -0.02 0.35
Bathing -0.28 0.09 -3.12 0.0032 -0.46 -0.09
Model summary when the outcomas attention score (onetoy condition)
R R-sq MSE F dfl df2 p
0.27 0.07 462.73 0.55 6.00 41.00 0.76
Coeff. SE t p LLCI ULCI
Constant 90.35 29.63 3.04 0.0040 30.51 150.19
SES -6.65 6.61 -1.00 0.3200 -20.01 6.69
HCC 0.48 12.09 0.04 0.9683 -23.93 24.90
B. weight -0.01 0.00 -1.10 0.2739 -0.023 0.00
Age -0.53 1.22 -0.4319 0.6681 -3.01 1.95
Breastfed 8.26 7.69 1.07 0.2889 -7.26 23.80
Bathing 2.57 7.85 0.32 0.7447 -13.29 18.44
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For the six-toy condition, there was no direct effect of SES on attention sc@es (
2.81, SE = 5.77, 95% C14.83, 14.46])The indirect effect oSES on the attention
scores through the mediation of HCC was signifi¢Bnt -0.02, boosted SE = 0.08,

95% CI }0.22, 0.12]) after controlling for age, frequency of bathing, breastfeeding in

the last 3 monthsand birth weight (see Tabl3). Results wer still the same upon

running the mediation analysis without the control variables.

Table 13 Mediating role of hair cortisol between SES attention scores of the infants

(six-toy condition).

Model summary when the outcome is cortisol

R R-sq MSE F df1 df2 p
0.5792 0.33 0.07 4.24 5.00 42.00 0.0033
Coeff, SE t p LLCI ULCI
Constant 1.29 0.32 4.045 0.0002 0.65 1.94
SES 0.05 0.08 0.63 0.5269 -0.11 0.22
Breastfed 0.16 0.09 1.72 0.0922 -0.02 0.35
Age -0.02 0.01 -1.67 0.1007 -0.05 0.00
B. weight 0.00 0.00 2.57 0.0135 0.00 0.00
Bathing -0.28 0.09 -3.12 0.0032 -0.46 -0.09
Model summary when the outcomes attention score (sixtoy condition)
R R-sq MSE F df1 df2 p
0.2928 0.08 351.82 0.64 6.00 41.00 0.6968
Coeff, SE t p LLCI ULCI
Constant 101.22 25.83 3.91 0.0003 49.04 153.40
SES 2.82 5.76 0.48 0.6274 -8.82 14.46
HCC -6.71 10.54 -0.63 0.5278 -28.00 14.57
Breastfed 11.49 6.70 1.71 0.0941 -2.04 25.04
Age 0.89 1.07 0.83 0.4100 -1.27 3.05
B. weight -0.00 0.0066 -0.50 0.6194 -0.01 0.01
Bathing -3.19 6.85 -0.46 0.6437 -17.02 10.64

For object permanence scoreghere were also no direot indirect effects of SES
(B=0.07, SE =0.17, 95% CI{0.27, 0.42] and = 0.01, boosted SE = 0.05, 95% ClI
[-0.07, 0.14], respectively after controlling for age, frequency of bathing,
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breastfeding in thelast3 months, and birth weight (see Table 14). Mediation analysis

was rerun withouthe control variablesad the results did not change.

Table 14 Mediating role of hair cortisol between SES and objeanpeence scores.

Model summary when the outcome is cortisol

R R-sq MSE F df1 df2 p
0.59 0.35 0.08 4.58 5 42 0.002
Coeff. SE t p LLCI ULCI
Constant 1.31 0.33 3.94 0.0003 0.641 1.98
SES 0.06 0.08 0.75 0.4536 -0.10 0.23
Breastfed 0.17 0.11 1.53 0.1316 -0.05 0.40
B. weight 0.00 0.00 2.55 0.0143 0.00 0.00
Age -0.02 0.01 -157 0.1238 -0.05 0.00
Bath -0.30 0.09 -3.20 0.0026 -0.50 -0.11

Model summary when the outcome is objegbermanencescore

R R-sq MSE F df1 df2 p
0.55 0.30 0.3103 3.0036 6 41 0.0159
Coeft. SE t p LLCI ULCI
Constant -0.90 0.76 -1.18 0.2444 -2.45 0.64
SES 0.07 0.16 0.44 0.6595 -0.26 0.41
HCC 0.14 0.30 0.46 0.644 -0.47 0.75
Breastfed 0.19 0.22 0.87 0.3884 -0.26 0.65
B. weight 0.00 0.00 0.93 0.3537 -0.00 0.00
Age 0.11 0.03 3.46 0.0013 0.04 0.18
Bath 0.15 0.21 0.74 0.4594 -0.26 0.58

4.3.4 Moderation Analysis

The moderatig role of temperament (negative emotionality) was with Haye$s
PROCESSnacro (2013). The model was significdRt(7, 41) = 5.14R>=0.47, p <
0.001). The interaction between negative emotionality (NE) and SES was significant
after controlling for age, breastfeedingtive last3 months, bathingand birth weight
(B=0.41, SE =0.14,p< 0.01, 95% CI 0.12,0.69]). A simpleslope test wasun by

usi ngl $bhadoveNand below the metamperamentThe results were not
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significant @ low and moderatéevelsof the moderatofNE). However theslope was
significant(b = 0.37, SE =0.13,p < 0.01, 95% CI 0.10,0.64]) at high leveloof NE

(M = 0.56), Thus, the results showed that infants high in negative temperament had
lower cortisol outputs if they were growing up in poorer househblashey had high

cortisol levels in highemcomehouséolds (see Figure 10).

When we look at the control vables,age negatively predictdthir cortisol levels of

the infant§marginal B =-0.03, SE =0.02,p =0.06, 95% CI1{0.06,0.001)). However,
breastfeeding in the lag months did notpredict HCC Moreover, frequency of
bathing negatively, whildirth weight positively predictedHCC; B = -0.29, SE =
0.09,p<0.01, 95% CI {0.47,-0.11]), (B = 0.00, SE =0.00,p < 0.05, 95% CI .00,
0.001)), respectivelyThese redts showed that an increase in age was associated with
lower levels of HCC. Highefrequency of hair washing was associated with lower
levels of HCC, but an increase in birth weight was associated with higher levels of

HCC in infants
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FigurelO. Interaction between negative emotionaétyd SES in predicting hair

cortisd concentration of the infants

4.4. Discussion

The present study aimed to examine the medjable of cortisol between SES and
cognitive developmentof infants with the moderatg role of temperamentA
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moderated mediation model was hypothesized first, but dieetemall sample size,
mediation and moderation analysis were run separately., Tieigindings will be

discussed separately.

4.4.1 Mediating Role of Cortisol

Measuring cortisol fronthe hair is a newechnique that ibecoming more prevalent.
Comparedo salivary cortisol, hair cortisol is less sensitive to sampling time and gives
cumulative cortisol levels including basal secretion (LeBxaal, 2011; Russell et al.,
2012). 1 n t he cswessrlegelwerenseasuredybipair comisollavels s 6
Stress hormone levels are associated with chifdreognitive functios, such as
executive functios (Blair, Granger, & Razza, 2005) and memory performance
(Diamondet al., 2007; Fernandd&aizan et al.2019). Since the infants and children

in low-SES environments had lower cognitive skills (Bradley & Corwyn, 2002;
Ursache & Noble, 2016) and Ie®ES environments ar@ssociated with increased
cortisol reactivity (Chen et al., 2010; Lupien et al., 2001), cortisol might play a role in
the associatiometween SES and cognitigkevelopmentEarly adversity conditions
influence thdunctioning of theHPA axis,which results in overor under secretionf
cortisol. The effects of early adversity on the neurocognitive development of children
andspecificall the possible connection between the HPA axis and cogratiestill

being investigated but mostly in older children. Thus, in the current study, the
association between cortisol and cognitilesselopmentvas examined in infants in

the context of SESIt was hypothesized that the infaditdCC would mediate the
associatiorbetween SES and cognitive developmemtiudingthe outcomes of the
focused attention task and object permanence task. However, there was no significant
association between SES, HCénd cognitivedevelopmentof the infants anda
mediatng role of cortisol was ot found in the current study.

Studies showing the role of cortisol in the association between environment and
cognitive developmentre limited. Contrary to the current stugbgrtial mediation
effects of salivary cortisol measured in infancy were found between household risk,

parenting and executive functioning @d-yearold children (Blair et al., 2011). A
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recent study also showed that cortisol reactivitya tthallenging task mediated the
association between maternal mood and child executive functionprgschoolers
but only for boys (Neuenschwander et al., 2018). Although the particfjsmesvere
controlled in the current study, comparedpteviousstudies, our participants were
younger. Cortisol levelaresensitive to age, especially at yoenggegGunnar et al.,
1996) A recent stug showed thénteraction ofage and family SESvhereaslow SES
wasassociated with higher cortisol in younger childremyasassociated with lower
cortisol leves in older children (rsacheet al, 2015) Furthermore, executive
functioning skills of youg children were examined ipreviousstudies which are
amonghigherorder cognitive functios(Garonet al, 2009. The associatiabetween
cortisol and focused attention skills and object permanence were examined in the
current study,as cortisol may serve different functions for differeaspectsof

cognition.

The measurement methods in the @forementionedtudies are different from the
approachappliedin thecurrent study. Contrary to salivary cortisol, hair cortisol gives
a cumulative amount of HPA activation coveribgth diurnal cortisol (salivary
cortisol levels) and stress reactivity to stressful events (Meyer & Novak, 2012).
However, to the best of our knowledge, no sthedgexamined hair cortisol levels as

a mediator between environment and developmental outcomes.mbre research

is needed on the HCC legalf infants.

The reason why there was no association between HCC and SES might be the hair
cortisol levels of theeinfants. The leva of HCC in the current samplevere low

relative to other studies. The meawél of HCC was 15.1ih this casewhile it was

86.26 inotherinfants (Flom, St. John, Meyer, & Tarullo, 2017) and 35.27-ye&

old children in recent studiesonducted in the United Stat¢kao et al.,2019).
However, the mean level was 9.55 fleyearold children from Pakistan (Armstrong
Carter et al., 2020), which is alsotlmelow range, like in the current study. Thits,

can be speculated thidtere might be a cultural difference in cortisol levels since the
HCC levels in the current studyealower than the HCC level of children from a

disadvantaged environment in the USA, which was 32.02 (Ling, Robbins, & Xu,
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2019). Moreover, the optimal cortisol level for cognitikevelopmenis still being
sought and therehave beercontradictory findigs. The role of cortisol might be
different for different environmental contexts. For instance, higher cortisol levels were
associated with better executive functioning skills in preschool children in high
income environments but negatively associated with childreiis executive
functioning skills in lowesincome environments)(b r a deb al.,2016). Thus, the
optimal cortisol level necessary for healthy cognitive development may charugs
different nationalities, environmental contexts, and living conditamtthis requires

further investigation

Another reason might be the ramgfeSES background®/e aimed to reach families
of relatively lowSES Although there is still variability ithe participan8SES levels,
the majority othesemothers had an elementary or middle scleaicationincluding
awider rangeof SESmight provide better variabilitythus, future studies should also

include middle and highSES samples.
4.4.2 SES, HCC and Temperament

It was hypothesized that infants in ISES environments wouldave higher HCC
levels andhatthis association would be more prominent for infants with high negative
emotionality. We expected infants with high levels of nega&motionality to have

higher cortisol levels in a low€3ES environment.

The findings showed that there was no direct association between SES anaitH€C
the results in the literature are mixed. Similar to the current study, there was no direct
assoaition betweerthe SES and HCC of Xthonthold infants, but the combination
of diurnal slope and HCC was negatively associated with SES (Flom et al., 2017). A
negative association was found betwé#een SES and HCC of }2t0 60-monthold
children in a recent review (Bates, Salsberry, & Ford, 2017). Similahly,
neighborhoodevel SES was negatively associated with HCC levels td 48year
old children, but there was no association with family income (Vliegenthart et al.,
2016).
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Looking at the salivary cortisol outputs, both lower and higher\8&8found to be
associated with lower morning cortisolvéds in preschoolers (Zalewski, Lengua,
Thompson, & Kiff 2016). There was no association between family SES and basal
cortisol inadolescents, but lower neighborhood SES was associated with lower basal
cortisol (Chen & Paterson, 2006). How SES is measured might influence the findings.
In the current study, we created a composite score, including maternal education level,
family income, and home environment qualitg,ia previous studies (Kao et,&019;

Lee, Zhou, Eisenberg, & Wang, 2013). However, some studies take indicators of SES
separately, such as income, education, perception of family SES, having a house, or
having family @bt (Clearfield et al., 2014; Ouellette et al., 2015). Thus, differences in
results might be due to the variety in measuring SES. More research is needed to
understand which SES indicators are more influeopaincortisol hormone.

Moreover, negative entionality moderated the relation between SES and HCC
Contrary to our expectations, we found that infants with high negative emotionality
had lower HCC in lower SES environments and higher HCC in relatively better
environmers. Contrary to our findings, eecent study found that higher emotional
reactivity was associated with higher HCC in preschoolers in relativelgrH8ES
family environmerd (Kao et al., 2019). This difference might be due tohe
par t i cisinghe dtuslyboKao gtal. (2019), buhore importantlytheSES level

of the samplevasrelatively high in that study, where the majority of parents had a
university degree. Similar to our findings, temperamental distress to limitation was
related to decreased cortisol reactivity in AfricaméYican groups. It could be
speculated that African Americgarticipants arenore likely to live in poverty than
white ethnic groups (Blair et al., 2008).

We expected hyperactivation of the HPA axis in |IoB&Ssettings but our results
showed hypocorsolism {.e.,lower cortisol findings). Although activation of the HPA
axis is expected in the face of challenging events (de Kloet & Sarabdijitsingh, 2008),
prolonged exposure to stress may result in the downregulation of the HPA axis (Fries,
Hesse, Hellhmmer, & Hellhammer, 2005; Koss & Gunnar, 2018). Children with

higher negative emotionality may react more to stressors at first, but they may give up
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with prolonged exposure. Since HCC gives cumulative cortisol letheésmight be

the reason why lower HCC was found in a more impoverished environment.

Moreover, poorer parenting skills are more common in |eBES environments
(Bornstein & Bradley, 2003; Ispa et al., 2004), which may also influencerchild 6 s
stress reguladin systera. However, infants with higher negative emotionality may
need more external support to uége their stress (Crockenbefgleerkes, 2004).
Hypocortisolism was mostly found in the case of neglect andseositive care
(Fisher, 2017; Bruce, FishePears, & Levine, 2009; Gunnar & Fisher, 2006). Thus,
not economic difficulties butather parenting quality and sensitivity may define
cortisol leves. We did not measure the parenting dimension in the current study, and

more research is needed coveliiogh paenting and economic indicators.

4.4.3 Cortisol and Other Infant Measures

Variables related to infarfigdaily routinesthat might affect HCC were taken as
possible control variablesncluding sleeping hours, breastfeeding routines (total
breastéeding time and whether the childas breastfed in the las8 months),
medication history of the infant, medication information of the mothers who were still
breastfeeding, frequency of bathing, and any hair treatment. The age of the infants and
birth weight were also controlled in the analysis. Firstravea bivarate correlation

and stepwise regression analysis to determine which variables should be included as
covariates. Only four variables remained in the final model: age, birth weight,

frequency of bathing, and breastfing in the last3 months.

First, age vas negatively associated with HCC in the current sample, which might be

due to developmental change. The stress response is not stitliare6 months,

and cortisol decreases as an infantsgdtler (Gunnar et al.,, 1996). A similar

association was fouhbetween childres cortisollevelsandages in a recent review

(Jansen et al2010).Breastfeeding in the la8tmonths did not predict infarasiCC

in the current studybut in the literature, it was found that breastfeeding infants had

lower HCC (Flomet al., 2017). Forns et al. (2014) found a positive association
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between boy&salivary cortisol outputs and breastfeeding duration. Similah&o
presentfindings, breastfeeding did not predict cortisol reactivity iménthold

infants (Tollenaar et al.2012). Although cortisol might be transmitted through
breastfeeding to the infant (Hamosh, 2001),-on®@ne interaction and touching the
mothes skin might buffer the stress outcomes. More research is needed to understand

breasteeding and cortisol oabmes.

Furthermore, according to the current findings, the frequency of bathing negatively
predicted the infanésHCC, which showed that washirtige hair decreased the hair
cortisol concentration. Similarly, more washing leached more cortisol from adimals
hair shafts (Hamel et al., 2011). Dettenhdrietze, Kirschbaum, and Stald@012)

also found decreased hair cortisol in distal segments from the scalp for adults who
washed their hair more frequently. However, there vadse studies showg no
association between hairashing and HCC in infants (Foet al., 2017), in children
(Groeneveld et al., 2013), in women (Kirschbaum, Tietze, Skoluda, & Dettenbor
2009) andin adults (Manenschijn, Koper, Lambergsdvan Rossum2011).

There waslsoa positive association between infariisth weighs and their HCC in
the current study. Higher birth weight predicted higher HCC. However, no association
was found in a recent study (Finegood et al., 2017), whil¢d6@ was found in very
low-birth-weight infants (Watterberg et al., 2007). Thus, new studies are needed to

show the association between HCC and infatdted factors, including daily routines.

4.4 .4 Cortisol and Maternal Measures

Besides the infandglaily routines, maternal factorscduas mothefperceived stress
levels and depression might affect HCC and were also measured as possible control
variables. Although there was a negative correlation between SES, perceived stress,
and depression, they were not directly associated with the i6fa@S. Thus, they
were not redined as control variables in the analysis. In the literature, the results were
mixed. Similar to the current findings, there was no association between parental
stress, depression, and infausrtisol outputs (Flon et al., 2017). However, a positive
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as®ciation was found between maternal HCC &mel salivary cortisol of infants
(Tarullo, St. John, & Meyer, 2017). Higher maternal stress and lower depression levels
were associated with increased HCC igehrold infants (Palmer et al., 2013), but
motherswho had comorbidity (depression with stress) had infants witteased
salivary cortisol (Azak et al2013).

Othervariablesmight influence the association between parental factors and infants
stress hormones, like parenting quality. For example,|€@teskt al. (2015) examined
motherdaughter dyadsHCC levelsand found that the association was moderated by
parenting styles, where it was strongeith lower-quality parenting. Similarly,
mothers with higher HCC showed more intrusive behavior and less positive interaction
with their infants in a fre@lay interaction task (Tarullo et a22017). Thus, the relation
between parental factors and inf&H€C needs further investigation.
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CHAPTER 5

GENERAL DISCUSSION

The currenthesis hasimed to examine the effects of early adversity and cumulative
stress on infanéscognitive development with the moderating role of temperament.
This undertakingcomprisedhree related studies. In the first and second stutlties,
cognitive development of infants in institutional care was comparedhveitiofinfants

in biological family environments, including Ie®&ES family homes. Temperamental
differences weralso examined. In the third study, the associatioetween early
adversity, temperament, stress levels, and indaognitive developmental outcomes

in low-SES familiesvereexamined.

The first study showed that infants in institutions had lower cognitexeelopment

than infants in family environmenitSpecifically, infants in institutional care had
lower novelty preference scores and object permanence iskillave 1, while they

later caughtup with their agemates in terms of novelty preferences but not object
permanence performance. Although there was no group differene@ve 1 for
focused attention skills, the gap between institutionalized infants and feeaigd
infants incrased over timeThisis a very crucial finding in showing developmental
delays over time anidl indicates thatheinfants did not makéeexpected gainith

time. Furthemore it can be speculated that this migiepresent thecascadg
consequences of institutionalization, which may further shape later developmental
outcomes or delays (Masten & Cicchetti, 2010). Poor cognitive performance of older
children with a history of institutionalization (Fox et al., 2011) might be set in infancy
whenthey are already behind their agmates.Although poorer cognitive skills in
institutionalized children have been shownprevious studies, to the best of our
knowledge, this is the first studyg which infants currently residing in institutional

care were followed ovehe course of a fulyear.
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It is also crucial to note that similar results were found in Studyhiere the
comparison groupomprisednfants in lowSES families. The Iov8ES family group

was specifically chosefor comparison sinethese familiesseem to share similar
backgroundsvith institutionalized children in terms of economic difficulties and poor
parenting practices. Thus, the results of Study Il enabled us to examine the effects of
family context beyond the facilities of higher income levels. Although infants
cognitive develoment in lowSES familiess worse tharthat ofinfants in middle

SES environments (Markaet al, 2016), it appears thatompared to the institutions
children in low-SES backgrounds hawparentspresent and thigncreass infant
chance to receive more individualized care, which supports their cognitive

development beyond the economic facilities.

Moreover, not all infants had lower cognitive performance in institutions, and their
temperamental characteristics changed the level of environmental adluenthe
second study, it was found that infants with high levels of falling reactivity in
institutional care showed performassanilarto those ofinfants in lowSES families.
However, we found that infants with low levels of falling reactivity, whd Hifficult
recovery from peak distresseremore susceptible to institutional care and showed
poorer performance in cognitive task$ie ame infantsdbenefitted from thdamily
environment and showed better results in cognitive taskehis case, théocused
attention task andelatively, the object permanence task). This finding was in line
with thedifferential susceptibility theory: children with low levels of falling reactivity
are affected by their environmeéntn foabetfer and worgemanner Pluess & Belsky,
2009). It can be argued that infants who have difficulty recovering from distress may
need more external help to sootiemselvesSince oneon-one interaction is not
always possible in institutional care, these infants are more negatftedted by their
environmerg. Where oneon-one interaction iselatively more likely, like in a low

SES family context, these infants have better developmental outcomes. In the
literature, temperamental reactivity to overstimulation has commonly hedied as

a susceptibility marker (van IJzendoorn & BakermErsnenburg, 2012). However,
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our results strongly suggest that infa@ndbility to recover from distress is also a

susceptibility marker in the institutional care context.

The current study alssimed to examine the mechanisms of early environmental care
effects on infan@cognitivedevelopmenbeyond group comparisons. Early life stress
not only influences observable developmental outcomes but also inffluentes 6 s
stress regulation system. Rynged exposure to stress may damage the HPAGXis
functioning, which may influence childrédevelopmental outcomes. Therefore, the
third study focused on the medigdirole of cortisol between SES and cognitive

development

In laboratory experiments, éneased glucocorticoids were associated with decreased
selective attentiorand decreased inhibition of n@tevant information (Skosnik,
Chatterton, Swisher, & Park, 2000; Wolkowitz, 1994). It was expected thebESv
environmers would result in heightesd cortisol levels, which in tarinfluence the
cognitive developmerdf infants. Howevera mediatngrole of cortisol between SES
and cognitivedevelopmentvas not found in the current study. Studies showing the
mediatng role of cortisol between environment and cognitive skikse conducted
with older children (Blair et al., 2011; Neuenschwander et al., 2018), and they focused
on executive functioning skill as a cognitive outcgnwehich is a higheorder
cognitive skill Thus, it can be argued that cortisol levels may function differently for
specific aspects of cognitive functioasmeasured by unique taskheway in which

the environment is measured changes in each study, but fingemgsallyshow that

the same atisol level might function differentially for itferent SES levels
(Ob r a debaV.,20iL6).

There was also no association between cortisol and SES, in contrast to our
expectations. Findgs in the literature are mixed, buitet majority of the studies
showed evidence for a negative association between SES and cortisol level (Bates et
al., 2017; Flom et al., 2017). However, how SES is measured has changed in each
study, which might be the reason why we did not find an assacia¢itween SES and

cortisol in the current study. It is possible that the indicators of SES may function
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differently. For instance, it was found that neighborhood SES was negatively
associated with children's hair cortisol levels but not associated wiihy fencome
(Vliegenthart et al., 2016)in the current study, the SES index was created by
combining mothersd education | evel s, h ot
quality. Future studies may add other SES indicators to see the whole picture of the
as®ci ation between SES and HCC, such as n
of their SES levels.

Besides, there may be additional mechanisms that influence their assodtation.
instance, we found an individual difference wibgrehildrerts cortisol leels were
differentiated based on their temperament in the association with family SES., That is
infants with high levels of negative emotionality had lower HCC in |eBES family
environmers. However if they were growing up in a relatively better @omment,

they had higher HCC.

We expected hyperactivation of the HRRis which would result in higher HC®
infantsin alower-SES environment. However, our results support the hypofunctioning
of the HPA axis (lower levels of HCCJhisis a very prominent finding that shows
that HPA axis functiommay differ in each child in different care cont®xt can be
suggested that there is an optimal level of cortisol for healthy functioning, but it might
be different for different age groupdifferent ethnicities and different types of
adversiy.

There is now increasing evidence of hypocortisolism in exposure to early adversity,
especially in the case of neglect (Desantis, Kuzawa, & Adam, 2015; Fisher, 2017,
White et al., 2017). In our sarep children with higher negative emotionality may
need more individual support, and when it is not provided, they might feel the results
of neglectmore New findings also revealed that exposure to stressors first results in
elevated cortisol levels, but prolonged exposuréhe cortisol level is more blunted
(Koss & Gunnar, 2018). Since hair sangadgve cumulative cortisol levsl it is not
surprising to find blunted cortisol levels in reactive children in le®€6

environmen.
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Overall, theseresults have shown the importance of individual differences. The
environmends influence cannot be denied, but how infants are affected by the
environment depends on who they are, and temperament has a decisive role in child
development.

5.1 Limitations, Strengths,Future Directions, and I mplications

5.1.1 Limitations

Thework presented hetgas some limitationgirst, the temperament characteristics
of the infants were rated by the motherscaregivers. Although the caregiver who
knew aninstitutionalized childbest filledout our questionnaire, they do not speasd
muchtime with the infants as mothetts at home. Thus, multiple measurements, such

as experimenterated temperament, should be included in future studies.

Second, the sample size was relatively small and it chathgeghalysis plan. We
could not run the moderated mediation model in Study lihidially proposedIt was

not easy to convince parents in k3#S backgrounds to give biologi¢hhir) samples
because of religious and cultural beligfarthermore, it was originally hoped to obtain
biological samples from the infants in institutions, but we could not obtain official
permission from the Ministry of Family, Labor, and Social Services of TuiKeg.
would have helped in better understandmggtress regulation systenfsnfantswho

are neglectetbr an overalkclearer picture.

Third, the socioeconomic background of the biological family comparison group in
Study | was relatively high. Study | wa part ofa larger project called the Turkish
Care Type Study. We aimed to reach families from all SES backgrounds equally, but
therewas limited time to complete the study.

Fourth, the data were collected through home visits, which allowed us to ebserv

participants in their natural environmenHowever, each house and institution had
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different conditions, which we could not contrdhis should be kept in mind while

interpreting the results.

5.1.2 Strengths

The current study has several strengths. First, the study participants are unique, including
infants in institutions, whicremore difficult to reach. Most of the evidence about the
effects of institutional care are based on data from children who Hastcay of
institutional care. Howevein this study, infants currently living in institutions were
recruited. Second, the infadtognitive developmentasmeasured asarlyas3 months

old and followedacrosghreetime points, which is essentiar understanithg the early

developmental processes and environalezifects from the very early years.

Third, infant®cognitive development was measured with multiple tasksgiolight
various cognitive milestones, whiakere novelty preferences, atteoti skills, and
object permanence. Fourthjs was thdirst study to collect hair cortisol samples from
infants in Turkey, which provides unique dé&ba the literatureFifth, the datavere
collected in institutions and home visits, which alémlus to observe infants in their
natural environmentgzinally, this studyhascontributed to the literature by showing

individual differences (temperament) beyond group difference

5.1.3 Implications

This study shows that institutions are not optimalcpk for infantsandindividual

care is necessary for a healthy developmaithough the number of institutions has
decreased in Turkey, there are still some in big cities. Alternative care types such as
foster care shoulbde replaced with institutionsndividual differences shoulalsobe
considered since every child is unique and some are more susceptible to their
environmers. These findings provide valuable information for social policies.
Policymakers often overlooguch situatiors while taking action ordesigningrules.

Our results show that susceptible children need more attention than others. iBhus, it

importart that caregiverand parentsbe trained about developmental processes and
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the importance of small actisnFor instance, spending individual time with infants
can make aajordifference in their lres Additionally, awareness should be increased

about each chil@ uniqguenessseachchildé needs might be different.

5.2 Conclusion

The currenthesis hagsimed to examine the role of early adversity in the context of
institutional care and I0MBES family environmesin infant®cognitive development.

The association between early care environment and i6fd@€ levels was also
examined.Infant temperament was included asnaderatingvaraible betweenthe

early care environment and outcomes, including cognitive development and hair
cortisol level. Three related studies were carried ouexplore these research

questions.

In sum, thesdhree studies showethat, as expected, institutional care negatively
influences the cognitive development of infants, and its influence persists and
increasesvith time. However, thdull impact of the early care environment depends
on the temperamewgharacteristics of the infant. Temperament moderated the impact
of early care environment for both cognitive skills and HCC levels of the infants.
Infants with low levels of falling reactivity (infants who had difficulty recovery from
distress) are more sceptible to their environment in terms of cognitive development.
They are more negatively influenced by the conditions in institutional care. Similarly,
infants with high levels of negative emotionality are differentially affected by their
environment, ath they had lower HCC in lower SES environmeifitsus,the level of
environmental influence differs for ech child arnke timportance of individual

differences starsbut as a result of these studies.
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APPENDICES

A. INFANT BEHAVIOR QUESTIONNARE

Bebek Davranék Anket.

Katélémcé No. _____  Bebejin Dojum Tal
Tarih

G¢nAy Yel
Cinsiyeti

Bebejin Yake

Y é lay

A- ekl amgatlifaern. bakl amadan ©°nce dikkatlice o
Akaj edaekberin g°sterdiji davranéxl|l arén bi
i - i n bebSeON n2i zHAWFATAKSY Meroek o davranéké ne
ger-eklexktirdijini i karetleyiniz.
Her ifade i-in verilen numaralardan Dbiri.

I Hi -bir zaman

2 Nadiren

3 Bazen

4 ¢oju zaman

5 Her zaman

127



Letfen her madde i -in bu se-eneklerden birin

1 2 3 4 5

| A o0 A NJ Nadiren Bazen 42&dz T 1 Herzaman

DSOS &l i€l &FGPNPEtRPLGLY &2y

199 |Mmn RFE1A1l AeAYRS dz{d2l RIFfFN1[2[3]|4|5

20R|! @1 dz2l 3ISeYSRS 1T 2NXdzl e@lFoFNK [1][2[3(4]|5

21 | @1dz AeAy 12t(lF2tPltlF KIFTPNJKIF|1|2|3|4]|5

DSOS dz2I yYRPEPYRI: 6S6SEAYAT VyS

22R|. SYARSY dz&{dzel RItYFRF aPlPyal1]|2]3]4]5

23 | Y 2t | gehi@eh dykuya dalar? 11234 |5

DNYRNT dz&{dzdz AcAy &l GdPNPfRPE

24R|! T dzy &NNB dz2l yP] (I f PNXK 1/2[3(4]|5

25 | Hemen uykuya dalar? 112(3(4|5

26 |41 0dzOF | uRdahdiz dMKI?PNI KIS ISt A[1][2(3[4]|5

27R| 5 dzNXzf YI { G kKIdfe§ d#@$t RFUPNIT 2NI (1|2|3|4|5

AN 6Se Awiy KPNIPYytlolPEPYRLE
yS aPltPltLrT

28 |p RIFI1AllF ABAYRS alF Ayt S0oAN 121345

AN 638 AAYy AAYANISYRAEZAGRGESR
yS aPltPltl

20R[mn RIF1ALF&F {FRFENI @S58t RIKF df1[2[3|4]5

30R| 20 dakikayakadd) @S& | RI KI dzZr?dzy adzNB [1]2[3|4][5

31 |[YSYRAYA o0lO01F 0S58tSNIS eraPoal1|2][3[4]5

128



(0p)
(s}
<

af

§ SAyYihzZnPPREPDSOSE

32

e S1T4S1A
i

w u»

Qx
Zz >
@ O

BB yWIatSYI oA ce2 N a PY Pk 2 |

LING NNISEW R | ¥ze 824 Xt

. S0SEAYA]l 2edzyRIYy 0FOPYP yS &

33

¢St SF2y cel f

RPEPYRI K

34

Yanodadan gelen sesleR dz& R dz€ dzy R K

DSeSy KI Fil

02&dzyOF 0S0SEAYAI

35

421 NGN| &SOAEeSRS|A asSat SNA

36

5P6F NPRF{A

©PNLI NI | Kdeode$l yINKPYyRIE: Gl y i |

31 NNy dNf SNB Y Hz0 dz

. S0SEAYAT 0O

dzyt T NP yS &PlfPlEl

37

5NON] FNBI

el ft POYF O&8? ol otk Yl

yat P INNNfINEfSNR 6

38

FTF1aF LA Ad

FTrA&Ssi@8w®l | YodzZ |y

39

hRI &POIF 1t PEPYRIFI|{A RSEAGAYA

40

DNYBSNIASNRAYRSY 06ANJ 0 dRORHE A xeVi A ¢

41

Cdz] | NORSaf yo A NJ dRel EPY ASAAYA

42

' €F el 1A 0A

NP | dzddz o5&t aAyor o

43

YI o Pyha@NI2y] dzRF 1 A 1 dzYTF o8N NP o1 N

DSeSy KIFTFal

02&dzyOF o

44

9603058yt &NR

Kdzl dzNRE dzl £ I yRP o031 1T f N

5
Yy 31 NNyNYNYRS{A 04
f N

45

+NOdzli LIRTAae2ydz F YARSY RSEADG
8NT NaGN 1 2ydzZ Rdz€Edzy R0 ANJ Af RA

46

l'yYA @Sel &N1asSi o06ANI asSa {IINBP

CFYyPRP| 2fYIF&ly OANJ 8SUAOLAYTE

47

SoS@gSeysS at

NPf RPkél LIPS G PK

129




48 |G yPRP| 2fYle&ly 1A0A&S 3IAGYSe

49 |[GFyPRP] 2f{YlILely @SUAB1AYRSY 1

50 |GF yPRP] 2tYlely @SUA01AYS KA

¢FyPRP]l 2t Yl &ly o0ANRdNHZBISHINIKNY
yS apPlitPltly

51 |[S0S@SeyS al NPf RPkeél LIPo G PK

52 | €f I RPK

53 |mn RF1AlF ©S&l RIFKF dZ dzy oA NJ

. SYA O0ANI@SNAR T A@lFNBG SRSNJ Sy

54 |Af 1 0A NB dZdodlzN& ddAfl Yy RPK

5 |mMmn RFE{1A1llF @S@&l R lokhaya deVadzgtti?o A NJ

SEAYAT @38 &A1l RPOSINPRIE|SY

o
NI {A0A 2y &l1fF3GPEPYRI 68

56 |Kdzl dzZNR dzl f | Yy RPK

57 | €f I RPK

OBAYAT S el ol YPPEAYRBYAEDSENY A

58R| misafiin] Sy RA a Ay A | dzCH | &G SYNNVASFR/SY  GA

59 | misafir kendisini@#zOl 1 f I Yl @ cel f PO GPEPYR

DSeSy KIF4GB0o62adYag(DIYyS aPilf Pt

(0p)

60R|3SOS dz21d2}t RIfYFIRFY | yOS 6S6

F€fl YIF RPK

61 || @+ yRPlUlFrY a2YyNl} 0S0o

w»
(e2]
>x
<,
>
—_)
A
o

(p))
QX
QX
>
O
(s}

62R|0 SOAEAYRSKkel GF EPYRI &

63 |[0ANJ | FZeeRYRA 18 yPyl OANR&A 33|

. SoSgRsyRIP1TEPLELY

130




64 |0SOAEMYIRSRERI &I f ¥RV A BIP RIaKRYER {
huzursuzlanmalgibiydi?

65R|0 SOAEAYRSkel GF EPYRI 6PNl 1 PEtRP

ax

66 | N} dz21dz oalolK @S | 3t SRSy
@gSel KdzZl dzNBdzZl f | yYRPK

ckhye2 @FLYYF @S FABRANNS o603JA@A

67 |, NI N @8P1IYRPEPYRI 0S0SE€AYAI

68 |[{ &P | YRPEPYRI B&o&8Edzl f | YRP ¢

.S0SEAY 28yl RPEP 28dzyOF EPY 2 N|
0860SeAyAl yS apPltPifly
69 | €f I RP @Setl 0ANJ &aNNBE KPN:PYf

70 |dzYdzNE I YI YPS 31 NNYRNK

DSolyFUl o02edzyOFf 0S0SEAYAT yS

71 |[YPAPUfF@POP 6ANI @SNB | 2ydzZ RdzE
I N} ol {(2fddz&dzz @06 d0K

{ PNIN&adGN 12ydzZ Rdz€Edzy R 6S06SEAY

72 |Huzur sueydkamak® - ékt é

BroSé AadSeALl FtFYFRPEPYRI 06S6

73 |NT Nf RNK

74 |1 F1S Y1 0SGA IS@ANRA o6FE€fFYIlZ

86351 12fGdEdzyl ©3ért{RNEAYRPD?2
§ &aPLEPLElY

75 |[At | KIdF@ANB dZ t F YRPT a2y NI &1 1Ay

131




B. APPROVAL OF

)

19546

Sayi: B

Orta Dogu Teknk Drwersitesi
Middte st Tachnical Unwersty
Fen Bovmien Enstiisd
Ceadumle Scrodl of

Notrst o Appied Scences
06531 Ankara, Turkye
Phone: +90 (312) 2102292
Fax: +80 (312) 2107053

Gonder|

THE METU HUMAN SUBJECTS ETHICS
COMMITTEE

30.2.0DT.0.AH.00.00/126/ |1 (Y
8 Eylal 2011

ilen: Dog. Dr. Sibel Kazak Berument
Psikoloji Bolum

Génderen:  Prof. Dr. Canan Ozgen
Uygulamal Etik Arastirma Merkezi Bagkani
ligi Etik Onay: hk.

Etik Kurul izni igin sunmus oldujunuz "Koruma altindaki bebek ve

cocuklarin bireysel ozellikleri ile bakim tiplerinin geligimsel sonuglar

uzerind

eki etkilerinin boylamsal olarak incelenmesi® isimli Tabitak projesi

bagvurunuz ODTU “Insan Aragtirmalan Etik Komitesi” tarafindan uygun

gorilerek etik onay verilmigtir.

Bilgilerinize sunarim.

G e

Prof.Dr. Canan Sitmer

Etik Koy

Aanantd g

Prof. Dr. Canan Ozgen
UEAM Bagkam

miresi Uyesi
A
TR A

i § y"‘/ \

L

Ltik Komivesi Uyesi

Dog.Dr. Emiel Akbzer

Eutk Komitesi Uyest

. p\,vhan Sol

132



C. INFORMED CONSENT

ORTA DOJU TEKNKK ! NKVERSKTESK

|

O MIDDLE EAST TECHNICAL UNIVERSITY
1956 06531ANKARA -TURKEY
Psi kol oj i BoIl ¢ mg¢ Tel: 90 (312) 210 31 82
Department of Psychology Faks:90 (312) 210 79 75

o o X u
<K < 9 9

Sevgili AnneBabalar,

Orta Doju Teknik | niversite&edi aBsiakroaso§n d

c u kdihimgelé dil ve sosyalduygusalg el i Ki ml er i czerinde, bir
kadekl ar e -evrenin et kilerini incel eyen k
r-evesinde devl et taraféendan Kkoreuverima al t én
yéyen -aoicluekllearrilna yaneéenda b¢e¢yeyen -ocukl ar
anl eyoruz.

Bu -alékma kapsaménda -ocujunuzla bazé o
kl anan oyuncajé bul ma, pr obdetmek veya esmai ve bi
rtl ara bakarak onun dil, biliksel Bue duyg
unl arén onl arén geli ki mini czerinde hi-Dbi
unl ardan keyif al maktader.

Si zin de bat@duwmakaek| eomicudunuzun mi zacé,

hakkénda bil gi ver m&Kmait £2¢ éimenieygabi duynmakt ay &z
°nemlidir. Bu -alékmaya destek vermeye karas
Zzamanda evekl gat Buecgltawrtl er -ocuklarla - al
ve deneyi mli, ODT, Geli kim Psikolojisi Il i sar
°Trencil eri taraféendan yapeéelacakteéer. Ayr éca
r a peklndegeri bildirim verilecektir.

¢ocujunuzun dejerlendirmel eri ile sizin
kesinlikle gizli tutulacak ve bu cevaplar sa
f or mu i mzal adektan esonjanumzmkasti &l éhnecre |l é &t an
sahipsiniz.

133



Bu -aléekmaya kateéelarak sajlayacajénéz bil gil e

-ocuklaréen gelikimlerini anl amaméza -ok °nemli k
Proje Y¢r gt éecese: Pr odnt. Dr . Si bel Kazak Berum
Tel: (312) 210 3184E-posta: sibel@metu.edu.tr

Proje Asistané: Zeynep Ertekin

Proje Ofisi Tel: (312) 210 737%Cep Tel: 555 682 66 59

Proje web sitesi:www.cdlab.psy.metu.edu.tr

Ot a Doju Teknik | niversitesi Psi kol oj i Bl ¢m¢g ©°7
Berument'in y¢reit-gcyhg] anasy apinsd,jdibve fosya K| ar én

duygusab el i ki ml eri ¢zerinde, bir egtdleihiincelezyed | i kIl er i n
arakt eéer ma projesine t amamen gen¢gl 1 ¢ ol ar ak
...... izin.veriyorum.¢ al éxmayé. i st.ed.i j.i.

Zzaman yaréda kesip beéerakpbiml é&ddijgiirier biml ibyidri ums e

kull anéel masené kabul edi yor um.
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D. DEMOGRAPHIC INFORMATION QUESTIONNAIRE

DEMOGRAFKK BKLGK FORMU

Y ak
Okumayazma Okumayazma
bilmiyor bilmiyor
Okuma yazma Okuma yazma
biliyor biliyor
Ejitim dur KI' kokul KI kokul
Ortaokul Ortaokul
Lise Lise
''niversit ''niversit
Li sang¢gst ¢ Li sansg¢st
ku an i -1in
yapéyor ?
0-1000 TL 0-1000 TL
10001500 TL 10001500 TL
Ayl ek kaza 15002500 TL 15002500 TL
25003500 TL 25003500 TL
35005000 TL 35005000 TL
5000 ¢zer 5000 ¢zer
Evli ve birlikte Evli ve birlikte
yakeéyor yakeéeyor
EvI i ama EvI i a ma
Medeni hali: ayreée yakeée ayreée yakeé
EKi nden & EKi nden &
EKini k ay EKini k ay
Toplam ka- -ocujunuz var? eéeéeéeéééé

Yak!l ar & brpeglegkn einr X)¢(- ¢]J e yazéenéz
Evdet opl amda ka- ki ki yakeéyor?

Kimlerin ayl ék kazanceée var?
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E. THE HOME ENVIRONMENT QUESTIONNAIR

Ev

Ort amé An

ket

1. ¢ocujunuzun ayné evde
(¢vey kardexkleri de dahi
yazen) Kar dek...s.ayés.é...
2. Siz ya da bir bakkaseée Yelda bir
Evet Ayda birk
Hayé Haftada bir kez
Ne sékl ékla okur? Haftada en az 3 ke
Her g¢é¢n
G¢nde bir
3. ¢ocujunuzun kendi si ne Evet 10 ya da daha fazla
Hayeé 319 arase
lyada?2
Yakl akék ka- tane var?
4. C¢ocujunuzun bexkifJininrm Evet
eden ve sesler -ékaran ¢ Hayé
5. ¢ocuja@amgemuaj €, dokunu Bir
-ékaran oyuncakl areée var Evet Kki
Hayé V-
D°rt ya d
Yakl akék ka- tane var? fazla
6 . tocuk dékénda aile ¢y Evet
kitaplarénéz var me? Hayeér
Yakl akek ka- tane var? éééééétane
Kitap
tere¢:. 6éééeéecéecéée
7. Ailenizin d¢gzenlii ol ¢ Bir
Evet Kk i
Hayé s
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Yakl akék ka- tane var? D°rt ya d
fazla

8. Evde -ocujunuza -o0cuk Evet

ninniler dinletmek i-in Hayeér

kaset-alar, ses kayét ci

(Kardexkleriyle payl akt ék

9. ¢ocujunuzun, -ocuk K¢ Evet 10 ya da daha fazla

masall ar anlatan, kendi g Hayeé 319 araseé

meé ? lyada?2

Yakl akék ka- tane var?

10. ¢ocujunuz, DVD ya da Evet

y ° n e | ifiknler; videotpi izler mi? Hayeéer

11. ¢ocujunuza kKkar ke, K i Evet, her férsa

misiniz? Evet, arada seér

Hayeéer, pek deji
12. Bebejinizle, onu iy Evether f érsatt a
alténé a-arken konukur M Evet, arada seér
Hayeéer, pek deji

13. Bebejiniz sesler -eéKk Evet

-ékararak ya da konukar g Hayeéer

14. tocujunuza etraft g Evet

i karet edi isimlerini ¢ Hayeéer

-al ékér mésénéz?

¥rnejin, flaaa bak bu kuk

15. Siz ya da bakka bir Yel da bir

-@ak ma férsateé bwarriwma,? Evet da daha az

pi knije, araba gezintisi Hayeé Ayda vyakl
kez
Ayda yakl

Yakl akék ne séklékla -od ya da ¢-
Haftada b
Yakl akeéek
kez
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. Séradan bir g¢nde, - Evet
kénda bir yerde (°rnefj Haye
€séna oturtup oyal ar
] uz, televizyonu i
Evet
Hayé
Evet
oL . Hay e
Ge-tijimiz hafta i-¢
érdéjénda, ona hi -
Evet
Hayé
tijimiz hafta i-erisi
dérdéjénda, ona hi-
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G. INFORMED CONSENT

ORTA DOJU TEKNKK ! NKVERSKTESK

|
0 MIDDLE EAST TECHNICAL UNIVERSITY

1956 06531 ANKARA-TURKEY

Psi kol oj i B°1l ¢ mg Tel: 90 (312) 210 31 8:
Department of Psychology Faks:90 (312) 210 79 7!

Sevgili AnneBabalar,

Orta Doju Teknik | niversitesi Psi kol oj i E
stresinin -ocuklareén biliksel gel i ki mler:i é
yeér éétmekteyi z. Bu -al ékma k a pognayarékn d a bebej

(oyuncaklarla dikkat oyunu, oyuncak saklama oyunu, gecikmeli taklit oyunu) onun
biliksel gel i Ki mi ni Bai] eo y emldamaémre k onlsd reéanre k f
czerinde hi-Dbir ol umsuz et ki si bul unmamakt a

al maktadeér

¢tal eékxkma kapsaménda sizin de bazée anketl er

ve mizacé hakkénda bilgi vermenize ihtiya- d
i -in -ok °nemli olan stres seviyesini ©°I|-mek
istemek ey i z. Bunun nedeni yakadéj émeéz stresin
olarak ortaya -ékmaktadéer. Bu hormonun en ko

sa-tan sajlanmaktadeéer.

Kat el é@éménéz Dbizim i-in son derece dejerl.i
verme y e kar ar verdijiniz takdirde, si ze uy g
yapel Bouaki §garetl er -ocuklarla -al ékma konusu
Gel i ki m Psi kol oj i si doktor a °Jrenci si vV e
ger-eklextirilecektir.
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cocmajuzun dejerl endirmel eri il e Si zi
cevapl aréneéz kesinlikle gizl:@ tutul acak
amaceéeyla kullanél acakteér. Bu formu i mzal

kat el eémceéel ékt ahpsimzyr €l ma hakkéna sa

Bu -al ékmaya katélarak sajlayacajéneéz
bebekl erin gel i kKi ml er i czerindeki et ki s
bul unacakteér.

Uzman Psikolog: Zeynep Ertekin Tel: 0555 682 66 59 E-mail:

zeynepertekinn@gmail.com

Tez Dan @wfmrnSbel Kazak Berumentel: (312) 210 3184 E-mail:

sibel@metu.edu.tr

Orta Doju Teknik | niversitesi Psi kol oj i l
Kazak Berument'inapeéee]jmandpmamtiesiend@eynce
taraféndan y¢re¢gteglen -al ékmaya tamamen

Jzin .veriyorum..¢ al € K. maly &.
i stediJim zaman yarédai kesum, beeakabidl ¢

bilimsel ama-1é& kullanéel maséné kabul edi:
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H. LIST OF PUBLICATIONS FROM THE CURRENT DISSERTATION

From Study Il

Ertekin, Z., Gunnar, M R., & Berument, S.K. (accepted fgoublicatior).
Temperament Moderates the Effects of Early Deprivation on Infant Attention.
Infancy(Manuscript ID: HIFG20190093.R1).

From Study I

Ertekin, Z., Berument, S. K., & Gunnar, M. R. (202&xamining the Role of
Socioeconomic Status and Temperament in the Hair Cortisol Levels of Infants.
Developmental Psychobiologyoi:10.1002/dev.22014
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. HUNGER INDEX

Geda G¢gvencesi

Kndexi

Akaj] édaki sorul aré son 1 yelé d¢keéegner ek
1. Yemek yapacak mal zeme ( m Evet
hi- ailenizin parasénén bit Hayeé
2. Yeterliyiyecek alacak ar anéz ol madej é Evet
ve
evinizdeki bir bakka yeti kKk
. oA Hayé
yiyemediji ol du mu?
3. Yeterli yiyecek alacak p Evet
-ocukl arénéezén, hi- doyacak Hayé
4 . Evde yiyecek bir kKey ol n Evet
-ocukl aréenéz hi- a- oldukl a Hayeé
5. Yiyecek alacak yeterl:| p Evet
-ocukl arenéz hi- a- ol arak Hayeé
6. Yeterliyiyeceka | acak paranéz ol mad Evet
ve

ya da -ocuklarénezéen yemekl

o . _ Hayé
da -ocuklarénéez °]J¢n atl adeé
7. Yeter |l yiyecek alacak p

o : : : Evet

evinizdeki bir bak koay uyteutniuk ki

. ) } Hayeé
m¢ ya da °]J¢n atl adé me?
8. Yemek yapacak mal zeme al

_ _ ) Evet
kal dejéndan, aileni zi doyur
o B Hayé

uzun s¢re kull andénéz mé ( n
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J. THE BRIEF SYMPTOM INVENTORY
KI SA SEMPTOM ENVANTERK
Size Kimdi insanl arén bazen yakadékl!l ar e
okuyacaj ém. Her belirti sizde hi -

epey

ol abi

BKR HAFTADI R

r

bel

ol mayabil

veyaonokh babkebhiolabelFin. sbale

ne

kadar

var

ol duj unu

yandaki

Biraz
Orta
Epey

f

¢ ok

YaKaméneéza

n

ver me

S

0

Bakka

nsanl ar | hissdétneek

Y al

nez

hi sset mek

Hezenl ¢,

keder |l i

hi s

Hi

- bi

r Keye

il gi duy

Ajl amakl e

hi sset mek

Kol

ayca

i nci

ne

bil me,

Uykuya

dal

mad a

g¢-1 ¢

O©| oo N o O bl W DN PP

Kar ar

ver mede

g¢-1 ¢k

10.Gel ecekl e i

gi |

umut ¢

1

1. Beden

n

bazée

b°l gel

1

2. ¥| me

Vv

e

°

é m

szerin
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K. GLOBAL MEASURE OF PERCEIVED STRESS SCALE

Al gél anan Stress ¥I| -ejJi
Y°nerAga] éda ge-teirjiisminde&ky ki ki sel deneyi
soru y°neltil mektedir. Okuyacajém maddel

Sorul arén dojru veya yanl ék cevabé yoktur

yansétan yanétlarée vermenizdir

@© X
—_ —_ [ [}
S x| o
>

o o >
' 8 1 QC_) © 4
—_ N o

— o —| & —
I Z I m @) <

1Bekl enmedi kol hriars €k enyeldeerniinyl e r ah

2Yakaménézdaki °nemli Keyl eri k

3.Kendinizi sinirli ve stresli hissettinimi?

4. RG¢ndel i k zorlukl arén ¢stesind

5. RY a
-ekt

=
3
S

aménéeézda ortaya -ékan °nem
] énez

€ hissettiniz mi?

M

e

(o]}

é ele alm

M
N

6.RKi Ki sel sorunl ar én

7.RGe

en ay, her kKkeyin yolunda g

8Yapmanéz gereken kKeylerle baka

9 9RYakaménézdaki zorlukl aré kont
10.RHer «kKkeyin ¢stesinden geldijin
11Kontrol ¢n¢gz dékénda geliken ol
12Kendini zi bakarmak zorunda ol d
mu?

13.RZamanénézé naseéel kull anacaj] én

14Pr obl eml ergel gemegstcaefieni z kada
mi?
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M. TURKISH SUMMARY [/ T} RK¢E ¥ZET

BKRKNCK BY¥L! M

Girik

Erken d°nem yakam stresi, yoksul | uk, i hm
i -ermekte ve -ocuklarén geli ki msel S¢re-
Pizzagalli, 2011). Bu etkilenme derecesi
stresnen Megrmaruz kal énan s¢reye g°re dej
Pol car i ve McGreenery, 2006) . Devl et kor
aile ortamendaki bakém ile kéyaslandeéj énc
altenda yleatriéknen a-iolceukort améendaki -ocukl ar
ol mak ¢zere geli ki msel ol arak geride kal
Bu nedenl e, bu -al éxkxmanén il k amacé, beb

kurum baké&meéwnwdal a(r-eéoncduak) b¢yéeyen bebekl er

bebekl er i
bebekl er i

olarak, yeniyi tercih etme (novelty preference), dikkat (focused attention), ve nesne

é

bebeklerle karkél@xltesogna kloenk Bwvamar Ead
n biliksel gelikimleri kapsaml é
n

bi ki kaelkéebakt er ml emekt éin . Bi | i
devaml el éjé& (object permanance) becerile
b¢yeéeyen bebedgeleirkinmlbeirliec kg pmk k sdgyey ( SE

n

ortmaénda b¢yée¢yen bebeklerl e tek zamanl é

Far kIl é bakem tg¢érl erini karkél akt ér manén

bebekl erin mizacénén -ckyzenli dyi eitrkoll gmxd mi

Bu y¢zdeal éheedhemdet al éOmesi 2 d- ©°zel |l i 7] i ol a
durumlardan toparlanabilme becerisi (falling reactivity/ recovery from distress),
farkl él akan hassasiyet te@olrn B) {di féwee s
incelenmiktir (Pluess ve Bel sky, 2009) .
Yukaredaki verilen bilgilere ek ol arak,
gel i ki msel ol arak olumsuz etkilemiyor. B i
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bebekl erin ve dgaezwekl @ame&n sststeml eri ni de et

S¢réyor . ¥rneji nekomdkmniukd | sikr wrel asroas ymmar uz Kk al
kortizol d¢zeylerinin (stres hormonu) y¢ksek
Clearfield ve ark., 2014; Urizar ve arkZ 01 0) . Kortizol ¢n -ocukl a
gel i kimiyle 1 1i1ixkkild.@ ol abil ecejini °ne sg¢rer

(2014), orta SED aile yanénda b¢yeéeyen bebekl

daha ivyi bili ksel Ibieckirliil eol dujpwreu t bf | d/i°rnmdie
birli kte, d¢kKek bazal kortizol seviyesi, d¢ K
daha iyi yeéer éstme i kKl evi (executive functioni
ve ar k., 2017) . By amde@) ekobui tekid¢igzeynoin
ekonomi k d¢zeyi i | | ibkeibrelkd reir i rmm a;dsdm gkaskeil agl
i ncel emektital é BRimtacadnaddlka SED ail e yanénda bg¢y
kortizol d¢zeyl eri s a- °rnekl erinden al énmé
gel i kim araseéndaki il kKK i ncelenmi Ktir. Bu
ve miza- °zelliji ém dmalgadli vms emoduygual an y)
¥zet ol ar ak, mevcut tezde ¢(- -al ékma varder
verilecektir. Her -al exma ile i bgili kesa
verilecektir.

KKKNCK B¥L! M

Birinci Craum kBremk é ikeunda ve Ail e Yanénda B¢yey
Bili ksel Gelikmlerinin Boyl amsal Ol arak Kark

Rol ¢

2.1 Késa Girigck

Devl et kor umasé alteéenaki -ocukl ar a veril en
yuval aréneén (i ngokullt aoes)y,él fazi ki -inde iy
kurumlarda -ocukl aréen geli ki mi i-in -0k ©°ne
bakém i mkané yoktur. Bu nedenl e, -eki tli ar e
gel i ki mlerinde ebidalkislel olgrmdk kg méeeei gdci kmel
(Smyke ve ar k., 2007) . Korunma alténda bak:@
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yapélan arakteéermal ar , bu bakéem t¢greéenegn e
g°stermiktir (Bos ve .,20lXKes 209D, dMcdDrea knoy

karkéel akt é@érmada araktérmacélar, kurum bal
koruyucu aile grubundaki ke¢-¢k -ocukl arc
ol dukl aréné bul mukl ardeamr umGlaegrda Wwea | aamkna,n
et kil erini i ncelemek i-in kesitselden zi
Bebekler ve -ocuklarénkurum ©°ncesi deney
ol mak ¢zere dejikikli k g%stldnikd ,e tbu |lda san
etkileyebilir. Bu nedenle bu -al é&kma, hal
bebeklerin gelikimlerini boyl amsal ol ar al
et me, di kkat ve nesne desvzaemleé | beijléi kbseecle rg
kapsaml é& bir Kekilde incelenmixkktir. Nesn
sahip ol ma yetenejini gesteren °nemli K i
Csibra ve Johnson, 2005) . keBrelarizve dikkak e ki | d
becerileri, -ocuklarén sonraki bili ksel

ve ark., 2006; Colombo ve Mitchell, 2009
erken biliksel gelikimi angealmiakti P mélk ma- &
Kritiktir.

Ancak Kkuruml ardaki tem -ocukl ar én ol ums
°zelli klere sahip -ocukl ar, bu °zellikle
duyarl edeér . Bireysel far&kiel ekkat exwiemi- ea
teorilerden biri, farkl el akan hassasiye:
(°rnejin, bazé genotipe sahip -ocuklar)
fakt°rl erden daha -ok et kil emarnléenr i (kR Inuce
amaceée, kurum bakéménda b¢gyéeyen bebekl eri
yeni yi tercih etme ve nesne devaml él ej é
ozelli klerine g°re farkl e Kekil dysel et ki |
farkl éel ekl aré ve bu -ocuklaré kurum bakeée
m¢dahal e programlaré i -in -ok ©°nemlidir.
geli kimin b¢gyéime oranl arénda mizacén (sé
deeznl eyi ci rol ¢n¢g 1 ncelemi Ktir. ¢al ékmane
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A Kurum bakéménda b¢ycyen beghpehmeehierzébi laii ks

grubundaki yakeéetlaréna g°re daha yavak ol mas

A Miza- olarak sékeéntél & edkuernu nbleabredka ne rti onp abrille
gel ki mlerinin kurum bakéméndan daha ol umsu
Bununla birlikte, bu bebekler aile ortaménda

b¢yé¢me oranéna sahip ol acaklaré °ng°r ¢l mekt e
2. 2. Y°nt em
2. 2. reklem¥ r

Bu -alékmada kurumlarda vey-a5baybébj bkbakl ec

dort ayl ek araleéklarla ¢- farkl & zamanda t a
Alténda PRPgyimsk'hin (bBer upmaem4 a sveed2018), me r 201
Kat éskameeée her °1 -¢m aracé i-in farkl el akmak
65 annenin ejitim d¢gzeyl eri 1 ile 9 araseén
bil meyen, 2 = okuma yazma bilen, fakat diplo
5 = lides,ang,=7°mrl ¢niversite derecesi, 8 = vy,
derecesi) (Ortalama ejitim seviyes-i= 6.78, $
1000 Te¢rk Liraseée) ile 10 (10.000 T¢rk Lira

(Ortal amai=§.65, SDr=2.80). z e y

222Veri Topl ama Ara-1I|aré
Yeni yi T er ci hBelieklane yen®/P terehv @tme becerileri, Domsch,
Lohaus ve Thomas (2009) '"dan wuyarlanan bir t

ayl ek bebeklere uympolpawemék heéte BLUkg? kevdkbalkete

saj ve sol k°kesinde belli bir kxekil veya ka:
ve d°rd¢nc¢ slaytta ise ekranén bir k°kesind
yeni «kKekil ve wenBelyekl|l gPsheyehimi altan kekl| e
Ol - ¢l megkt ¢gr. Yeniye bakma [N EsiIN)su KOOIl d e
burada vyeni olan kKkeklel/ly¢ze ortal ama bakma

sl ayta ortal ama b ak(marine&Qermainj2019). g° st er mekt ed
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