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ABSTRACT 

 

 

EXAMINING THE ROLE OF EARLY ADVERSITY AND TEMPERAMENT IN 

COGNITIVE DEVELOPMENT AND HAIR CORTISOL LEVELS OF INFANTS 

 

 

Ertekin, Zeynep 

Ph.D., Department of Psychology 

Supervisor: Prof. Dr. Sibel KAZAK BERUMENT 

 

December 2020, 178 pages 

 

 

Although early adversity, including being reared in institutional care or a low 

socioeconomic environment, influences childrenôs development negatively, not all 

children are affected at the same level. This thesis aims to examine the role of early 

adversity and temperament in infantsô cognitive development and their stress 

regulation systems. Study I longitudinally examined the cognitive development of 

infants 3 to 15 months old reared in institutional care (N = 75). Their development was 

compared with that of infants in a biological family group (N = 65). In Study II, 

infantsô cognitive development in institutional care (N = 63) was compared with that 

of infants reared in low-socioeconomic status (SES) family environments (N = 60) at 

one-time point. The moderating role of temperament was also examined in both Study 

I and Study II. Study III examined the association between hair cortisol levels of the 

infants, SES levels of their families, cognitive development, and temperament.  

Findings from Study I showed that infants in institutional care had lower cognitive 

development in wave 1, and they could not catch up with their age-mates in family 

groups in wave 3. Study II showed that infants with low levels of falling reactivity had 

lower attention skills than infants in the low-SES family group. However, there was 

no group difference for infants with high levels of falling reactivity. According to the 
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findings in Study III, a mediating role of hair cortisol was not found, but infantsô 

temperament significantly moderated the effects of SES on infantsô hair cortisol levels. 

Keywords: Cognitive Development, Early Adversity, Hair Cortisol, Institutional 

Care, Temperament.  
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¥Z 

 

 

ERKEN D¥NEM YAķAM STRESĶNĶN VE MĶZACIN BEBEKLERĶN 

KORTĶZOL D¦ZEYLERĶ VE BĶLĶķSEL GELĶķĶMLERĶ ¦ZERĶNDEKĶ ETKĶSĶ 

 

 

ERTEKĶN, Zeynep 

Doktora, Psikoloji Bºl¿m¿ 

Tez Yºneticisi: Prof. Dr. Sibel Kazak BERUMENT 

 

Aralēk 2020, 178 sayfa 

 

 

Erken dºnem yaĸam stresi, ocuklarēn geliĸimini olumsuz etkilese de, her ocuk aynē 

d¿zeyde etkilenmiyor. Bu tez, erken dºnem yaĸam stresinin (korunma altēnda 

b¿y¿mek ve d¿ĸ¿k sosyo-ekonomik evre), ve mizacēn, bebeklerin biliĸsel becerileri 

ve stres d¿zenleme sistemleri ¿zerindeki rol¿n¿ incelemeyi amalamaktadēr. Birinci 

alēĸmada, kurum bakēmda b¿y¿yen (N = 75) 3-15 aylēk bebeklerin biliĸsel becerileri 

boylamsal olarak incelenmiĸtir, ve aile yanēnda b¿y¿yen bebeklerin (N = 65) 

geliĸimleri ile karĸēlaĸtērēlmēĸtēr. Ayrēca, mizacēn d¿zenleyici rol¿ de farklēlaĸan 

hassasiyet teorisi erevesinde incelenmiĸtir. Ķkinci alēĸmada ise kurum bakēmēndaki 

bebeklerin biliĸsel becerileri (N = 63), d¿ĸ¿k SED aile yanēnda b¿y¿yen bebeklerin (N 

= 60) geliĸimleri ile karĸēlaĸtērēlmēĸtēr. Yine mizacēn d¿zenleyici rol¿ de incelenmiĸtir. 

¢alēĸma IIIôte ise, bebeklerin kortizol d¿zeylerinin, ailenin ekonomik d¿zeyi ve 

biliĸsel geliĸim arasēnda aracē rol¿ incelenmiĸtir. Mizacēn SED ve kortizol seviyesi 

arasēndaki d¿zenleyici rol¿ne de bakēlmēĸtēr. 

Birinci alēĸmanēn bulgularēna bakēldēĵēnda, kurum bakēmēnda b¿y¿yen bebeklerin 

biliĸsel geliĸimlerinin aile yanēnda b¿y¿yen bebeklere gºre daha d¿ĸ¿k olduĵu, ve 

zaman iinde bu bebeklerin hala aile yanēnda b¿y¿yen bebekleri yakalayamadēĵē 

bulunmuĸtur. Ķkinci alēĸmada ise mizacēn d¿zenleyici etkisi bulunmuĸtur. Miza 
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olarak sēkēntēlē durumlardan kolay toparlanan bebeklerde gruplar arasē fark 

bulunmazken, kendini toparlamakta sēkēntē yaĸayan bebekler eĵer kurum bakēmēnda 

ise biliĸsel geliĸim puanlarēnēn d¿ĸ¿k SED aile yanēndaki bebeklere gºre daha d¿ĸ¿k 

olduĵu bulunmuĸtur. ¢alēĸma IIIôte, bebeklerin kortizol seviyesinin, ailenin SED ve 

biliĸsel geliĸimleri arasēndaki aracē rol¿ anlamlē ēkmamēĸtēr. Fakat, olumsuz 

duygulanēm d¿zeyi y¿ksek olan bebeklerin kortizol d¿zeyleri, d¿ĸ¿k SED ortamēnda 

d¿ĸ¿kken, aynē bebeklerin sosyo-ekonomik d¿zeyi daha iyi olan aile yanēnda kortizol 

seviyelerinin y¿ksek olduĵu bulunmuĸtur.  

Anahtar Kelimeler:  Biliĸsel Geliĸim, Erken Dºnem Yaĸam Stresi, Kortizol Kurum 

Bakēmē, Miza.
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CHAPTER 1 

 

 

INTRODUCTION  

 

 

1.1. Overview 

Early adversity includes poverty, neglect, and poor prenatal experiences and affects 

childrenôs 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, Samson, Polcari, & McGreenery, 2006). The 

institutional setting is considered a nonoptimal context for the raising of a child 

compared to the family environment. Children raised in institutions are more likely to 

have developmental delays, including cognitive skill problems, than children in the 

family environment (Loman et al., 2009). Thus, the first aim of the present thesis was 

to examine infantsô cognitive development and compare infants residing in institutions 

to infants in family homes. For this purpose, in Study I, growth rates of the cognitive 

development of institutionalized infants (including novelty preferences, focused 

attention, and object permanence) were compared with those of family-reared infants. 

In Study II, infants in institutions and infants in low-socioeconomic status (SES) 

family homes were compared in terms of cognitive development.  

Besides this group comparison, one of the aims of this thesis was to examine the 

moderating role of infantsô temperament in the association between environment and 

cognitive development. In both Study I and Study II, falling reactivity was examined 

as a temperamental characteristic of children in light of the differential susceptibility 

theory (Pluess & Belsky, 2009). Study II includes the manuscript accepted for 

publication in Infancy.     
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A number of studies suggest that early adversity may alter the stress regulation of 

infants and children. For instance, it was shown that exposure to poverty and 

socioeconomic problems was related to elevated cortisol levels in children (Chen, 

Cohen, & Miller, 2010; Clearfield, Carter-Rodriguez, Merali, & Shober, 2014). There 

are also studies suggesting that cortisol might be related to the cognitive development 

of children. Forns et al. (2014) reported that higher basal cortisol levels were positively 

associated with better cognitive skills in infants from middle-SES families. However, 

a lower basal cortisol level was associated with better executive functioning skills in 

low-SES infants (Blair, Berry, & FLP Investigators, 2017). Thus, the third aim of this 

thesis was to examine whether cortisol level mediates the link between SES and 

cognitive development. For this purpose, in Study III, infants from disadvantaged SES 

backgrounds were recruited, their cortisol levels were assessed through hair samples, 

and SES and its associations with cortisol and cognitive development were examined. 

Study III includes the manuscript published online in Developmental Psychobiology 

(2020).  

In Chapter One, a literature review related to early environmental stress and its 

association with cognitive development, temperament, and cortisol levels of children 

will be given. All research questions are presented at the end of Chapter One. There 

are three studies in the current thesis, and each of them will be presented consecutively 

in separate chapters. A brief introduction, methodology, results, and discussion will be 

provided for each study. Finally, in Chapter Five, all results will be discussed in light 

of the literature. 

1.2. Early Adversity  

Poverty, violence, neglect, physical and emotional abuse, social deprivation, disasters, 

and poor prenatal experiences are commonly studied types of early adversity that cause 

stress (Brown et al., 2009; Raznahan, Greenstein, Lee, Clasen, & Giedd, 2012). Early 

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

childhood while not having enough resources to cope with them (Pechtel & Pizzagalli, 
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2011). ñEarly life stressò and ñearly adversityò will be used interchangeably in the 

following text.  

Variations in the effects of ELS depend on the type and severity of adversity, the 

timing of the adversity, and the duration of the exposure (Pechtel & Pizzagalli, 2011; 

Teicher et al., 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 and 11-13 years were found to have smaller hippocampal 

volumes, while children exposed between the ages of 9 and 10 had reduced corpus 

callosum area and exposure to abuse at the ages of 11-14 was found to be associated 

with problems in the prefrontal cortex (Andersen et al., 2008). Thus, timing of 

exposure is decisive for the developmental outcomes of children. Duration of exposure 

is also important for child outcomes. Studies related to institutional care can be given 

as an example of work on the effects of duration. For instance, children who stayed 

longer in institutions had lower performance in executive functioning tasks compared 

to children who stayed for shorter periods (Colvert et al., 2008). Similarly, children 

who were adopted earlier from institutions had better school achievement 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 study of adults who were exposed to early 

childhood stressors including family stressors such as physical abuse, sexual abuse, 

and neglect showed that mental health scores of the participants negatively associated 

with the total number of stressors that experienced in their childhood (Edwards, 

Holden, Felitti, & Anda, 2003). It was also found that neglected children had lower 

reading ability, mathematical skills, IQ, and cognitive skills compared to nonneglected 

children, but if the neglect was comorbid with post-traumatic stress disorder, the 

outcomes were worse than in other cases (De Bellis, Hooper, Spratt, & Woolley, 

2009). 
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Although there are many types of early life stress, two main adversities will be focused 

on in the present study, which are being reared in institutions and in low-SES 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 

homeless and living in shelters, or are cared for by social services, foster parents, or 

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 the world (McCall, 2013). The reasons why these children are taken into care 

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 difficulties, single parenting, having children out of wedlock, 

and abuse (Ertekin & Berument, 2019; Mu¶oz-Hoyos et al., 2001; Zeanah et al., 2003). 

Together with the 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 weights (Nelson et al., 2007; Smyke et al., 

2007), suggesting that these children were already in a risky environment before being 

placed in institutions.     

The characteristics of institutions change from country to country or even within a 

country. However, there are still some common features. First, children are living with 

other children of the same age in large groups within large buildings. The number of 

children in groups varies from 9 to 16 and is higher in some countries. Children are 

frequently changing wards while they grow (St. Petersburg-USA Orphanage Research 

Team, 2005). Second, the number of caregivers is high and not consistent. There are 

at least 6-8 caregivers for each group, and this number increases with turnovers, 

holidays, and shifts (McCall, 2013; St. Petersburg-USA Orphanage Research Team, 

2008). In Turkey the situation in institutions was similar, with 12-15 children in each 
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ward and 8-9 caregivers, excluding other staff. However, with the introduction of new 

care models like care villages or group homes, the number of children in groups has 

been decreased, and currently, each group resides in either a house or a flat with more 

consistent caregivers (Erdal, 2014). Finally, although physical conditions of 

institutions have generally improved around the world, some institutions still have 

poor nutrition, poor sanitary conditions, and a lack of resources (Nelson et al., 2007).    

Although conditions in institutions vary even within countries, these are some 

universal characteristics that might be helpful in understanding 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 environments.  

1.2.2. Low-SES Homes 

The socioeconomic status of families can be described by looking at some particular 

indicators. Family income, occupational status, parental education level, and income-

to-needs ratio are the primary determinants of SES (Karaoĵlan & Saraoĵlu, 2018). 

Besides these factors, the number of people living in the house, the physical 

environment of 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 has a decisive role in child development, either directly with lack of resources 

or indirectly through parenting (Bße et al., 2014; Evans, 2004).  

First, more impoverished families have more chaos and noise at home and also have 

unstable family structures, which have critical roles in child development (Evans & 

Wachs, 2010). For instance, Vernon-Feagons et al. (2012) showed that disorganized 

family homes were negatively associated with the language development of children 

at the age of 3 after controlling for income and education levels of parents. Low-SES 

families also have more conflict at home and family members are less supportive of 

each other (Repetti, Taylor, & Seeman, 2002). In contrast, greater family wealth is 



6 

associated with better family communication and higher family support, which 

predicts a positive family atmosphere (Ramdahl, Jensen, Borgund, Samdal, & 

Torsheim, 2018).  

Second, poorer parenting practices are more common in low-SES environments 

(Roubinov & Boyce, 2017). For instance, parents in low-SES environments are more 

likely to be harsher and use more punitive behaviors than parents in high-SES 

environments (Hoffman, 2003). They also have less parental knowledge about child-

rearing practices, which may have a role in positive child outcomes (Morawska, 

Winter, & Sanders, 2009; Rowe, 2018). For instance, a recent study 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 parental practices mediated the 

association between SES (a composite score of income and education) and the 

language development of children.  

Moreover, parental mental health is also affected by the socioeconomic conditions of 

the household, which in turn influence parenting quality. Mothers in lower-SES 

families are found to be more stressed and depressed than higher-SES mothers (Berger, 

Paxson, & Waldfogel, 2009). According to the Family Stress Model, economic strain 

causes parentsô mental health problems, leading to poorer parenting outcomes (Conger 

et al., 2002). A recent study showed that economic stress increased parental depression 

and psychosomatic symptoms, and this was associated with decreased sensitivity and 

parental support (Newland, Crnic, Cox, & Mills-Koonce, 2013). In addition, parents 

who are living in low-SES environments experience a higher number of family 

stressors including stress about losing their jobs, illnesses, and household stress, which 

affects child outcomes negatively (Bße, Serlachius, Sivertsen, Petrie, & Hysing, 2018). 

Gershoff, Aber, Raver, and Lennon (2007) also explained the positive association 

between income and positive parenting through parental stress. They showed that 

higher income decreases material hardships and parentsô stress, which in turn increases 

the positive parenting behaviors that lead to positive child outcomes.  
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Overall, although the indicators of SES and its effects vary, SES shapes the mental 

health of children and their development either through parenting or directly through 

resources (Roubinov & Boyce, 2017). In the next section, the cognitive development 

of infants will be explained, and then the ways in which a low SES affects child 

development will be discussed.  

In the next section, first, the importance of brain development for infantsô cognitive 

development will be detailed and then normative cognitive development will be 

explained separately for each outcome of the study (novelty preferences, object 

permanence, and focused attention skills). After detailing the developmental 

processes, the ways in which their development is affected by adverse conditions will 

be explained. 

1.3. Cognitive Development in Infants  

Brain development during the prenatal period and the postnatal period including the 

cerebral cortex and hippocampus is significant for childrenôs cognitive functioning, 

(Belsky & De Haan, 2011). The prefrontal cortex is located in the anterior premotor 

cortex, which comprises the quarter part of the cortex responsible for higher-order 

cognitive processes (Osaka et al., 2003) and working memory measured with A-not-B 

tasks in infants (Bell, 2001).  

Cortical neurons are produced during the 18th week of conception, and then their 

migration to appropriate 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, myelination, and synapse formation. Neural 

differentiation starts in the prenatal period, but differentiation of the brain cells 

continues after birth, too (Belsky & De Haan, 2011). For instance, the development of 

the prefrontal cortex continues until early adulthood (Huttenlocher, 1979). Neural 

migration contributes to the increase in gray and white matter in the brain, which is a 

sign of brain development in childhood. Gray matter increases rapidly in the first years 

of life, then gradually increases through childhood, but it starts to decrease after 8 years 
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(Knickmeyer et al., 2008; Wilke, Krªgeloh-Mann, & Holland, 2007). For the postnatal 

period, the first 1000 days are critical for the development of the brain and nervous 

system (Bornstein, 2014). Childrenôs interactions with their environment, and 

especially with their parents, help to shape their brain development (Belsky & De 

Haan, 2011; Kolb, Mychasiuk, & Gibb, 2013). The focus of the related literature has 

shifted from ñnature or nurtureò discussions to the interdependence of genes and 

environment (Bakermans-Kranenburg & van IJzendoorn, 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 interactions.  

In the current thesis, novelty preference, object permanence, and focused attention 

skills are the main focuses in the study of infant cognitive development. First, 

developmental changes will be given separately for each task, and then how they are 

affected by the environment (e.g., early adversity) will be discussed.   

1.3.1. Novelty Preference  

Over 50 years ago, Fantz (1964) observed that infants show preferences for looking at 

novel stimuli. After repeated exposure to the same stimuli, infantsô looking time 

decreases, and when a new stimulus is introduced looking time increases again (Oakes, 

2010). According to Sokolovôs comparator model (1963), infants remember the first 

stimuli and then compare those with the new stimulus. If their looking time decreases, 

it is taken as evidence of similarity detection, and when looking time increases for a 

novel stimulus, it is interpreted as novelty detection (as cited in Colombo & Mitchell, 

2009, p. 227). Although there are some challenges in the administration of this task, 

researchers have developed standard procedures, especially with computers, to 

measure habituation and novelty preferences of infants starting from very early months 

of life (Oakes, 2010), and the task can pinpoint age differences between very young 

infants (3 months versus 6 months) (Domsch, Lohaus, & Thomas, 2009).                                                    

Infantsô performance within the habitation/novelty paradigm is an important indicator 

of their cognitive functioning, which predicts later cognitive development. For 
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instance, Colombo, Shaddy, Richman, Maikranz, and Blaga (2004) followed 3- to 9-

month-old infants over the course of 2 years. They found that the novelty preferences 

of infants were positively correlated with language development. They also 

differentiated infants into two groups: infants whose attention strongly decreased in 

habituation tasks versus infants whose attention increased. In their second year, infants 

in the first group showed higher index scores in the Bayley test and better 

communicative development. Moreover, it is claimed that the habituation paradigm 

might be a second-order predictor for later cognitive development in higher-order 

functioning, like learning and cognition. Infants who habituate effectively 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 instance, Bornstein et al. 

(2006) tested the habituation paradigm of 4-month-old infants as an indirect predictor 

for intelligence at 4 years old. They found a small but significant effect of habituation 

on childrenôs cognitive development in a large sample. Thus, these studies have shown 

that the habituation/novelty paradigm is a key point of infancy for later cognitive 

outcomes.  

Infantsô novelty preferences might be affected by the early care environment since 

external factors help to direct their attention (Graziano, Calkins, & Keane, 2011). If 

infants are born to a typical home environment, the mother is the first person to interact 

with them from the first days of their lives. However, if the environment is not typical, 

such as in cases of the mother having mental health problems, the childrenôs 

development might be influenced. For example, infants with depressed mothers looked 

less at facial stimuli than others (Diego et al., 2004). Similarly, their habituated phase 

took longer compared to infants with nondepressed mothers (Hernandez-Reif, Field, 

Diego, & Largie, 2002). Since infants have fewer chances to interact with a caregiver 

in institutional settings, it is essential to examine the effects of that on their novelty 

preference skills. Therefore, a novelty preference task is included in the present study 

as one of the measures of cognitive development.  
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1.3.2. Attention  

Attention is the ability to direct oneôs focus to a target stimulus, which involves 

orienting, selecting, and sustaining attention (Posner & Peterson, 1990; Ruff & 

Rothbart, 2001). The literature points to three attentional systems: alerting-staying 

awake, orienting, and executive attention (Posner, 2004; Rueda, Posner, & Rothbart, 

2005). The first two attentional systems emerge during birth, and infants develop the 

ability to orient their attention within the first 6 months (Posner, 2004). The third 

attention system, executive control of attention, develops at the end of the second year, 

and infants start to control their attention, which contributes to self-regulation (Rueda 

et al., 2005). Sustained or focused attention is an essential mechanism in this third 

stage (Graziano et al., 2011). Sustained or focused attention is defined 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 developmentally during early childhood, and children can 

sustain their attention for longer times (Kannass & Oakes, 2008; Ruff & Capozzoli, 

2003).  

Developing an ability to focus on something is an essential cognitive process for 

learning and memory; it plays a role in socialization (Ruff & Rothbart, 2001) and it 

also contributes to infantsô self-regulation skills (Lawson & Ruff, 2004; Ruff & 

Rothbart, 2001). Thus, it is one of the primary developmental skills in infancy, which 

is associated with later developmental outcomes such as executive functioning skills 

(Garon, Bryson, & Smith, 2008). A recent study also showed that preschoolersô 

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 attention skills, the infantôs social 

environment plays a role. For instance, the parentôs scaffolding abilities, including 

attention-directing behaviors and strategies in introducing objects to infants, play a 

role in the childôs skills, supporting later cognitive abilities (Mendive, Bornstein, & 
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Sebasti§n, 2013; Suarez-Rivera, Smith, & Yu, 2019). A recent study examined 1-year-

old infantsô sustained attention to an object using an eye-tracker. The authors found 

that if the parent looked at the same object while the infant was directed toward it, 

those infants looked at the target object longer than the infants whose parents did not 

look at the object (Yu & Smith, 2016). Similarly, the family environment for early 

child care was found to be associated with the attention skills of preschoolers (NICHD 

Early Child Care Research Network, 2005). Inattentiveness in the early 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 such as attention 

deficit hyperactivity disorder (ADHD) (Martin, Razza, & Brooks-Gunn, 2012). 

Sustained attention skills were also found to be associated with social competence in 

the preschool years (Murphy, Laurie-Rose, 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 attention problems was associated with educational and 

occupational problems in adulthood (Barkley, 2002). Thus, it is essential to study the 

early development of attentional processes. A focused attention task was therefore 

included in the present study as one of the measures of cognitive development. 

1.3.3. Object Permanence 

One of the initial milestones in the cognitive development of infants is object 

permanence. Infantsô inability to find hidden objects has been debated in the literature 

and is seen as a striking phenomenon of cognitive development (Kaufman, Csibra, & 

Johnson, 2005). Object permanence can be described as the ability to maintain a 

representation of an object even after it disappears from view (Prasad, Wood, & Wood, 

2019).  

According to Piaget (1954), infantsô understanding of ñobject permanenceò starts 

around 8 to 9 months by the result of maturation. Object permanence improves 

progressively depending on infantsô exploration of their environments (Needham, 
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2000). Infants start to search for objects at around 8 months, and object permanence is 

accordingly mostly tested with the hidden object task (Prasad, Wood, & Wood, 2019). 

However, recent studies have shown that object permanence develops in earlier 

months (Charles & Rivera, 2009). Some researchers claim that object permanence 

could be innate, underlined by the innate knowledge of the physical world (Spelke, & 

Kinzler, 2007), and this idea is mostly tested in infants by violation of expectations 

tasks. In these experiments, infants look longer at objects that violate their expectations 

(Bremner, Slater, & Johnson, 2015). However, it is hard to test this theory since, when 

infants come to the laboratory, they have already interacted with the environment in 

their first couple months of 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 infantsô perceptual abilities allow them to 

improve/understand later concepts in object permanence. The authors claimed that 

when an object is disappeared behind another occluding object, there are many cues 

about its continuity, but younger infants cannot interpret these cues yet. Around 6 

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

Similar to sustained attention skills, infantsô object permanence skills are also affected 

by their social environments. One recent study tested 9-month-old infants with an A-

not-B search task. When the experimenter looked at A, B, and the middle during the 

applications, infants showed better performance in searching behaviors if the 

experimenter looked at B. This study shows that infants can use social cues and the 

social environment to support their object permanence skills (Dunn & Bremner, 

2019). Object permanence skills also predict later development. For instance, object 

search was positively associated with the inhibitory skills of toddlers (Baker, Gjersoe, 

Sibielska-Woch, Leslie, & Hood, 2011). Additionally, attainment in an object 

permanence task positively predicted the attentional regulation of low-birth-weight 

toddlers (Lowe, MacLean, Shaffer, & Watterberg, 2009). Thus, in the current study, 

an object permanence task was also chosen to measure infantsô cognitive development.  
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As discussed above, external factors like parent-child interaction and parenting 

guidance are also crucial for infantsô cognitive development. Since the caregiver-child 

ratio is high and there is limited one-on-one interaction in institutions, infants who are 

residing in these settings are more likely to be in a disadvantaged position. Whether or 

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 first 2 years of 

life had more negative consequences, which seemed to persist in the long run (McCall, 

2012; Zeanah, Gunnar, McCall, Kreppner, & Fox, 2011). Thus, longitudinal studies 

that follow infants from the very beginning of life are necessary to examine whether 

there is a sensitive period, particularly for cognitive development. In the current study, 

cognitive development in infants reared in institutional care will be followed across 

three time points, starting from the early months of their lives (3 months of age).  

The next section will discuss the association between early adversity and cognitive 

development for infants in both institutions and low-SES environments more broadly.  

1.4. Early Adversity and Developmental Outcomes 

Early life stress has both short- and long-term adverse effects on the development of 

children. It has been found that children who experience neglect and many types of 

maltreatment have poorer developmental outcomes (De Bellis, 2005; Lupien, 

McEwen, Gunnar, & Heim, 2009). Research about institutionalized children has 

shown clear 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 et al., 2008; Sonuga-Barke 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 and children 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 Adoptees (ERA) study 

(Sonuga-Barke et al., 2008). Cognitive 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 family-reared children (Loman, 

Wiik, Frenn, Pollak, & Gunnar, 2009).  

Only a few studies were carried out with infant samples, but they yielded similar 

results. For instance, Smyke et al. (2007) reported that infants and toddlers reared in 

institutions had more deficient cognitive abilities based on the Bayley Scales. In terms 

of focused attention skills, the Bucharest Early Intervention Project showed that 30- to 

42-month-old children in a usual care 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 examined yet. Object permanence and novelty preferences 

are the early precursors of childrenôs cognitive development (Bornstein et al., 2006; 

Kaufman et al., 2005). Although brain maturation is necessary (and is also influenced 

by environmental interactions), external factors such as interactions with adults and 

various stimulations help to improve infantsô cognitive development (Bremner et al., 

2015; Dunn & Bremner, 2019). Since institutional care lacks individualized care, 

understanding how much this influences their cognitive development longitudinally 

starting from as early as 3 months old would contribute to the literature.  

While testing the effects of institutional care, the choice of a comparison group is a 

serious concern (McCall, 2011). In the literature children in institutions have been 

compared with adopted children or children in foster care, or children never 

institutionalized (family care). Studies including a family group as a comparison do 

not always control for the familiesô 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 in low-SES families 

might be an option for comparison since they may have similar family backgrounds 

with children in institutional care. Children are placed in institutions for several 

reasons, as explained in previous sections, but economic problems, poverty, and 

parentsô mental health problems are particularly common (McCall, 2011; Mu¶oz-

Hoyos et al., 2001), which are also challenges familiar to low-SES family 
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environments. Although physical conditions in institutions have improved with time, 

they are still not optimal. Children live in a group with one or two caregivers in a room, 

which might be the main difference from the family environment even in the low-SES 

context. Thus, children reared in a low-SES 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 in low-SES family 

homes showed that these children lagged behind their age-mates who had been raised 

in economically better-off families (Blair et al., 2011; Raver, Blair, Willoughby, & 

FLP Investigators, 2013). Infants reared in economically disadvantaged families are 

particularly at risk (Markant, Ackerman, Nussenbaum, & Amso, 2016). For instance, 

one recent study compared the habituation/novelty preferences of 5- to 8-month-old 

infants in England and in The Gambia, a country with economic and health problems 

(Lloyd-Fox et al., 2019), reporting that more test trials were required for the infants in 

The Gambia to be habituated, which is a sign of poorer performance. Moreover, 

Gaultney, Gingras, Martin, and Debrule (2005) examined the habituation/novelty 

preference skills of infants who were exposed to cocaine prenatally. They found that 

those infants had more off-time 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 preference, 

focused attention, 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 conditions 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 their stress regulation systems. One of the explanations for why infants 

in early adversity conditions have poorer cognitive skills is the impact on the stress 

regulation system (Str¿ber, Str¿ber, & Roth, 2014; Suor et al., 2015). How early 



16 

adversity affects the stress regulation system of infants will be discussed in the 

following section, and then its association with cognitive development will be detailed 

in a separate section.  

1.5. Early Adversity and Cortisol 

Early adversity alters the biological response to stress via the hypothalamic-pituitary-

adrenal (HPA) axis and the cortisol levels of children. Glucocorticoids (cortisol in 

humans) are secreted not only as a reaction to stress but also in basal conditions. Basal 

secretion has a circadian rhythm. Levels are low during sleep at night and increase 

near waking. Cortisol peaks in the morning and gradually declines during the day 

(Str¿ber et al., 2014; Walker, Terry, & Lightman, 2010). The HPA axis is also 

activated when a person is faced with a stressful 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 levels) and long-term 

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

axis are found in children exposed to different types of ELS (Str¿ber et al., 2014). 

Cortisol is commonly measured by salivary samples. However, hair cortisol is a new 

method becoming more prevalent in studies for measuring an individualôs cortisol 

level because it is less affected by day-to-day and hour-to-hour fluctuations in the 

hormone, and hair is easy to collect and store (Liu, Fink, Brentani, & Brentani, 2017; 

Russell, Koren, Rieder, & Van Uum, 2012). It gives cumulative cortisol levels for the 

preceding months. It is assumed that human hair grows approximately 1 cm each 

month, and so a 1-cm sample from the scalp gives the cortisol level of last month 

(LeBeau, Montgomery, & Brewer, 2011).                       

Cortisol levels obtained via different sampling methods (cortisol from hair or saliva) 

for different age groups have been compared but results are inconsistent. One of the 

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 cortisol levels 

in hair and cortisol in saliva or blood (Sauv®, Koren, Walsh, Tokmakejian, & Van 
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Uum, 2007). Flom, St. John, Meyer, and Tarullo (2017) collected both hair and saliva 

samples from infants. They found that hair cortisol was positively associated with 

morning 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 in pregnant women (DôAnna-Hernandez, Ross, Natvig, & 

Laudenslager, 2011).  

Although cortisol levels from hair samples and salivary samples are found to be 

correlated, since hair cortisol shows the cumulative cortisol levels of the preceding 

days including daily fluctuations of the 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 elevated cortisol levels in children. For instance, daily cortisol levels 

of children 9 to 18 years old were followed over 2 years, and it was found that children 

from low-SES families had higher cortisol levels than children from middle-SES 

families (Chen et al., 2010). Similarly, higher morning and evening cortisol levels were 

found in low-SES children compared to children in high-SES families (Evans and 

English, 2002; Lupien, King, Meaney, & McEwen, 2001). For infants, higher daily 

cortisol output was also found in low-SES families than high-SES families (Clearfield 

et al., 2014). 

On the other hand, early adversity was also found to be related to low levels of cortisol 

in children (King, Mandansky, King, Fletcher, & Brewer, 2001). Lower cortisol levels 

were mostly found in cases of neglect (Fisher, 2017). For instance, Carlson and Earls 

(1997) examined the cortisol levels of 2-year-old children in an orphanage. They found 

decreased morning cortisol and stable levels over the day compared to home-reared 

children. Cortisol reactivity of post-institutionalized children to a stressful event in the 

laboratory was found to be lower than that of the never-institutionalized group 

(Hostinar, Johnson, & Gunnar, 2015). Similar findings were reported in adults who 
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had a history of neglect and were adopted in childhood (van der Vegt et al., 2009). 

However, there are studies conducted with previously institutionalized children that 

found increased salivary cortisol levels (Fries, Shirtcliff, & Pollak, 2008; Gunnar, 

Morison, Chisholm, & Schuder, 2001; Kertes, Gunnar, Madsen, & Long, 2008). The 

reason for different findings might be the sensitivity of the sampling technique. That 

is, salivary cortisol samples are sensitive to diet, sleep, and the timing of the samples 

(Russell et al., 2012). Hair samples might be good alternatives in measuring cortisol 

levels since they are not affected by daily routines. 

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

levels of children were negatively associated. Although the definition of SES may be 

slightly different in each study, negative associations between SES and HCC were 

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

al., 2013) and in the early years of life including infancy (Bhopal et al., 2019; Kao, 

Tuladhar, Meyer, & Tarullo, 2019; Karl®n et al., 2015). However, some studies did 

not find a direct association between SES and the HCC levels of infants (Flom et al., 

2017).  

The diversity of findings on cortisol levels might be because of the diversity of the 

exposure and severity of stressors (Str¿ber et al., 2014). However, chronic exposure to 

both high and low levels of cortisol is associated with various health and 

developmental problems (Bevans, Cerbone, & Overstreet, 2008) as well as lower 

performance in cognitive skills (Fernandez-Baizan, Nu¶ez, Arias, & Mendez, 2019; 

Neuenschwander et al., 2018). In Chapter Four, the association between HCC, SES, 

and cognitive development will be examined and detailed information will be given 

below in light of the literature.  

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 axis, which in turn affects childrenôs 

development. For instance, hypocortisolism (flatter diurnal cortisol level and low 
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morning cortisol) was found to be a mediator between early adversity and attention 

and externalizing problems in adopted preschool children (post-institutionalization 

and post-foster care) (Koss, Mliner, Donzella, & Gunnar, 2016). Similarly, being 

adopted was associated with flatter cortisol patterns, associated in turn with more 

behavioral 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). The hippocampus is an important area for cognitive 

functioning, like learning and memory (Lupien, Maheu, Tu, Fiocco, & Schramek, 

2007). Neurocognitive development in early adversity has been widely examined, but 

the understanding of the role of the HPA axis in this association, particularly in 

infancy, is relatively new (Finegood et al., 2017). Since the low-SES family 

environment was associated with elevated cortisol levels and lower cognitive skills in 

children (Clearfield et al., 2014; Chen et al., 2010; Raver et al., 2013), the mechanism 

of environmental effect might be through 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 care. With 

the use of biological samples from infants and children in care, the current study will 

examine the function of cortisol in infantsô cognitive development in a low-SES 

context. 

Considering the association between cortisol level and cognitive development in the 

early years of life, the findings in the literature are mixed. Basal 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 development as measured by the Bayley Scales of Infant 

Development at 14 months of age among infants from middle-SES families (Forns et 

al., 2014). Both elevated and low basal cortisol patterns were found to be associated 
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with poorer cognitive functioning at the age of 4 among children exposed to high 

familial risk (Suor et al., 2015).  

Whether higher activation or hypoactivation of the HPA axis is associated with better 

cognitive development might depend on the environmental context. For instance, high 

levels of cortisol in preschool children were associated with better executive 

functioning skills in higher-SES families, while they predicted poorer executive 

functioning skills in lower-SES families (Obradoviĺ, Portilla, & Ballard, 2016). 

Besides, the functions of SES may change according to the age of the child, as higher 

levels of cortisol were associated with low SES 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 contexts and 

different age groups.  

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 levels (Meyer & Novak, 2012). However, salivary cortisol is sensitive 

to daily routines such as sleeping and eating habits, especially in the infancy period, 

when mother-related habits may also influence outcomes through breastfeeding 

(Neelon, Stroo, Mayhew, Maselko, & Hoyo, 2015). Recently, researchers have started 

to measure cortisol through hair samples. Hair cortisol involves both basal secretions 

and stress reactions and gives accumulated stress but is not affected by the immediate 

environment as much as salivary cortisol. Therefore, cortisol will be obtained through 

hair samples in the current study.  

1.6. Theories Emphasizing 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 either their 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 diathesis-stress model emphasizes that some 
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individual characteristics (e.g., difficult temperament) make people more sensitive to 

stressful situations (Monroe & Simons, 1991). According to the diathesis-stress model, 

which is also called the dual-risk model, susceptible children (e.g., children with 

difficult temperament) are already at risk due to how they are. At the same time, 

however, they are also more vulnerable to stressful life conditions, which creates an 

additional risk for their healthy development (Belsky, Bakermans-Kranenburg, & van 

IJzendoorn, 2007). In a recent review, it was summarized that frustrated children have 

a higher risk for developmental problems, and exposure to negative parenting increases 

this risk in terms of child adjustment (Kiff, Lengua, & Zalewski, 2011). Second, the 

vantage sensitivity theory emphasizes being sensitive to a positive environment 

(Manuck, 2011). It is claimed that children with certain genes or characteristics could 

take advantage of a supportive environment and adapt to adverse conditions (Pluess & 

Belsky, 2013). Third, the differential susceptibility theory combines both the diathesis-

stress and vantage sensitivity theories and claims that susceptible children are sensitive 

to both positive and negative environments (Pluess & Belsky, 2010). Children with 

specific genes, reactive temperament characteristics, or physiological stress sensitivity 

take advantage of a favorable environment and show better developmental outcomes, 

while the same children are affected more by adverse environmental conditions (van 

IJzendoorn & Bakermans-Kranenburg, 2012).  

Gene Ĭ environment studies support the differential susceptibility theory for various 

developmental outcomes (Brett et al. 2015; Drury et al. 2012). Gene Ĭ environment 

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 they also had fewer problems in better conditions 

(Baptista, Belsky, Mesquita, & Soares, 2017; Kumsta et al., 2010).  

Besides specific genes, some temperament characteristics of children are studied as 

susceptibility markers from the differential susceptibility perspective. Difficult 

temperament has been widely tested as a susceptibility marker, since it is claimed to 

be a sign of a more sensitive 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 parenting and benefit from positive 

parenting (Pluess & Belsky, 2010; Slagt, Semon Dubas, & van Aken, 2016). 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 

maternal sensitivity) (Roisman et al., 2012). Difficult 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, 1998; Slagt, 

Dubas, Dekoviĺ, & van Aken, 2016). These are sometimes taken as a composite score 

and have also been used separately (Vitaro, Barker, Boivin, Brendgen, & Tremblay, 

2006; Paulussen-Hoogeboom, Stams, Hermanns, & Peetsma, 2008; Tung et al., 2019).  

The literature on differential susceptibility is mainly based on the childôs 

temperamental reactivity to stimulations (Dilworth-Bart, Miller, & Hane, 2012; Klein 

Velderman et al., 2006; van IJzendoorn & Bakermans-Kranenburg, 2012), but 

recovery from peak arousal/excitement or distress might also be a susceptibility 

marker. For the current study, falling reactivity/recovery from distress (Infant 

Behavior Questionnaire: IBQ; Gartstein & Rothbart, 2003) was used to test the infantsô 

temperaments. It is defined as the ability 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 negative emotionality. It is positively correlated with 

soothability and negatively correlated with the distress-to-limitations subscale 

(Gartstein & Rothbart, 2003; Putnam, Gartstein, & Rothbart, 2006). Thus, falling 

reactivity/recovery from distress was taken as a temperament characteristic and a 

possible susceptibility marker in Study I and Study II. In Study III, negative 

emotionality was used as a composite score (including fear, distress to limitations, and 

falling reactivity/recovery from distress). In the next section, the association between 

temperament and environment for 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 

the environment. For instance, children with difficult temperaments had more behavior 

problems during school years if exposed to a poor child care environment in their early 

years. However, they showed fewer behavior problems if raised in a relatively better 

care environment (Pluess & Belsky, 2009). Temperament and environment 

interactions have also been widely examined in light 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 Aken, Junger, Verhoeven, van 

Aken, & Dekoviĺ, 2007; Lengua, 2008). A meta-analytic study also reported that 

negative emotionality measured during infancy is a susceptibility marker for later 

developmental outcomes in showing the effects of parenting (Slagt et al., 2016).  

Temperamental susceptibility in nonparental care has not been examined, but research 

conducted with previously institutionalized children showed that susceptible children 

(children with high levels of negative emotionality) benefitted more from adoption and 

showed a greater decrease 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 are more 

susceptible to institutional care will be investigated in light of the differential 

susceptibility theory. 

Furthermore, temperament characteristics of children not only influence the level of 

environmental effect but also influence their reactions to the stressors through the HPA 

axis (Blair et al., 2008; Dettling, Parker, Lane, Sebanc, & Gunnar, 2000). Thus, the 

temperament of infants will also be considered while examining the association 

between SES, cortisol, and the cognitive development of the infants in the current 

study. In the next section, the association of cortisol 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 studies followed preschool childrenôs morning 

cortisol levels during the first weeks of the school year and several weeks later. The 

researchers found that children with higher negative affectivity showed increased 

cortisol levels from the initial school weeks to later weeks compared to children with 

lower negative affectivity (Gunnar, Tout, de Haan, Pierce, & Stansbury, 1997). 

Negative emotionality was also found to moderate the effects of child care on diurnal 

cortisol levels and was associated with increased cortisol levels (Dettling et al., 2000). 

Moreover, negative affectivity measured at the age of 3 was associated with higher 

levels of evening cortisol at the age of 6. However, children who had mothers with 

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

Regarding the association of hair cortisol and temperament, there is only one study 

with preschool children. There was no direct association found between emotional 

reactivity and HCC; however, the interaction between SES and temperament was 

significant for the HCC level, where children with higher emotional reactivity had 

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

As seen from these findings, the association between temperament and cortisol is not 

clear yet. Most of these findings involved salivary cortisol samples and were obtained 

at different periods of the day. Thus, more research is needed to understand 

temperamental differences and their effects on the HPA axis. Therefore, the aim of 

Study III is to investigate the moderating role of temperament in the relationship 

between cortisol, early adversity, and cognitive developmental outcomes. 
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1.8. The Current Study 

There are three interrelated studies in the current thesis.  

¶ In Study I,  the cognitive development of infants in institutional care will be 

compared with that of infants in a family group longitudinally with the 

moderating role of temperament. Details will be given in Chapter Two.  

¶ In Study II,  the cognitive development of infants in institutional care will be 

compared with infants in low-SES families with the moderating role of 

temperament, which will be explained in Chapter Three.  

¶ In Study III,  the mediating role of cortisol levels between SES and infantsô 

cognitive development will be examined with the moderating role of 

temperament, which will be explained in Chapter Four.  
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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 a care type whereby children stay within large groups with other 

children of the same age. Although physical conditions of institutions have improved 

over the years, institutionalized children still do not have chances for one-on-one 

interaction and individual care, which is crucial for child development. Thus, there are 

developmental delays in terms of various outcomes for institutionalized children, as 

shown by various researchers (Leiden Conference on the Development and Care of 

Children without Permanent Parents, 2012; Smyke et al., 2007). Research about 

children with a history of institutional care has shown that the effects of 

institutionalization persist even in later years (Bos, Fox, Zeanah, & Nelson, 2009; 

McDermott et al., 2013). Looking at cognitive development in the infancy period, the 

literature focusing on the effects of institutional care is limited. In the Bucharest Early 

Intervention Project, 30- and 42-month-old toddlers in institutions at the beginning of 

the study were assigned to either a ñcare as usualò group or a foster care group and 

their development was compared (Ghera et al., 2009). In a cross-sectional comparison, 

the researchers found that toddlers in the usual care group (i.e., still in institutions) had 

lower attention scores than toddlers in the foster care group. However, longitudinal 

rather than cross-sectional designs are essential to examine the actual effects of being 

in institutions. Infants and children are taken into care at different ages in their lives 

and their pre-institution experiences vary, including prenatal conditions, which may 

also affect their outcomes, especially cognitive development. Thus, the present study 
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aimed to follow infants who were still residing in institutions across three time points. 

Their cognitive development was examined comprehensively, including novelty 

preferences, attention skills, and object permanence skills. Object permanence is an 

important milestone in the first year indicating infantsô ability to have mental 

representations (Kaufman et al., 2005). Similarly, novelty preferences and attention 

skills are crucial predictors for the later cognitive skills of children (Bornstein et al., 

2006; Colombo & Mitchell, 2009). Understanding early cognitive development in 

institutional care compared to home settings is critical for taking the necessary actions 

for prevention and intervention studies.  

However, not all children in institutions are affected negatively. Children with some 

characteristics are more susceptible to the environment compared to children without 

those characteristics. One of the theories that explain the interaction between 

individual differences and environmental effects is the differential susceptibility 

theory. According to this theory, some children are more susceptible to their 

environment and affected more (Pluess & Belsky, 2010). For instance, children with 

some genotypes are more susceptible and affected differentially by their environments. 

Gunnar et al. (2012) tested this hypothesis with previously institutionalized children 

while focusing on attention problems and showed that adolescents who had the Met 

allele were more sensitive to the duration in the institution before adoption; they 

showed fewer attention problems if they were adopted earlier and more attention 

problems if the adoption occurred in later years. The second aim of the present study 

was to test whether currently institutionalized infantsô cognitive development, and 

specifically their performance in attention, novelty preference, and object permanence 

tasks, is differentially affected by their temperamental characteristics. To the best of 

our knowledge, there is no study that has tested the differential susceptibility theory in 

an institutional care group except for that of Ertekin and Berument (2019), which was 

a part of the broader Turkish Care Type Study. It was found that the self-development 

of preschool children was differentially affected by the temperament of the children 

(frustration and perceptual sensitivity). Understanding the individual differences and 

what makes these children more susceptible to institutional care is essential for 
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intervention programs. Thus, the present study examined the moderating role of 

temperament (falling reactivity) for the rates of cognitive development in infants. It 

was hypothesized that: 

¶ The cognitive development of infants in institutions would be slower compared 

to their age-mates being raised in family settings.  

¶ Their cognitive development would be moderated by their temperament, where 

infants with low levels of falling reactivity would be affected more by 

institutional care and would have lower gains in cognitive development. 

However, such infants would benefit more from the family environment and 

would have higher rates of cognitive development.  

2.2. Method 

2.2.1. Participants          

In the current study, 3- to 15-month-old infants staying in institutions or with their 

biological families were followed across three time points at 4-month intervals. This 

sample is a subsample of the broader Turkish Care Type Study mentioned above 

(Berument & S¿mer, 2013-2017). The number of participants was slightly different 

for each task (see Table 1). For the institutional care group, the reasons for care 

placement ranged from one reason to six reasons per child (for more details, see Table 

2). Infants who had stayed at least 1 month in an institution were recruited for the study 

(M = 7 months, SD = 3.33, min. = 1, max. = 14.5). The mean age for placement was 

1.98 months, ranging between 0 and 14 months (SD = 2.85). The education levels of 

the 65 mothers of the family group were ranked with scores ranging from 1 to 9 (1 = 

illiterate, 2 = literate but no degree, 3 = elementary school, 4 = middle school, 5 = high 

school, 6 = 2-year university degree, 7 = undergraduate degree, 8 = graduate degree, 9 

= doctoral degree) (M = 6.78, SD = 1.19). The range of the family incomes was scored 

from 0 (=0 to 1000 Turkish lira) to 10 (=10,000 Turkish lira 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 Time1 Time2 Time3 Time1 Time2 Time3 

Novelty preference (3-12 months) 57 40 36 55 39 44 

Attention (6-15 months) 62 44 36 51 40 42 

Object permanence (6-15 months) 63 44 35 51 42 44 

3-15 months in total 76* 54 45 65**  51 55 

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

 

Table 2. 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 

Fatherôs 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 reason for placement (min. = 1, max. = 6) 
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2.3. Measurements  

2.3.1. Cognitive Measurements  

2.3.1.1. Novelty Preference Task  

Infantsô novelty preferences were measured with the novelty preference task adapted from 

Domsch et al. (2009). This task was applied to infants when they were 3 to 12 months old.  

Materials and Procedure: One laptop computer (20 Ĭ 30 cm screen), a one-way 

mirror (60 Ĭ 120 cm), and stopwatches are used. Since recordings are forbidden in the 

institutions, live coding was performed to measure infantsô looking time by two 

experimenters using stopwatches who were sitting behind the portable one-way mirror 

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

of the METU Industrial Design Department), while one experimenter held the baby. 

The three experimenters sat around the table as seen in Figure 1.  

A stimulus was prepared using a PowerPoint slide from the Turkish Care Type Study 

(Berument & S¿mer, 2013-2017). Pictures of shapes and female faces are used as a 

stimulus in this task. The pictures of faces of female volunteers were taken while they 

were smiling. Before stimuli are presented on the laptop computer, a calibration phase 

(30 seconds) is held to get the infantôs 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 infantôs attention. The familiarization 

stimulus (a black circle) appears on the right and the left side of the screen (30 seconds 

for 3- to 6-month-old infants and 15 seconds for 7- to 15-month-old infants). The 

familiarization phase is repeated twice, and the infantôs time spent looking at the screen 

is recorded by the experimenters with stopwatches. One familiar stimulus (the black 

circle) and one new stimulus (a black plus) then appear simultaneously on the screen for 

the novelty phase (see Figure 2 for pictures). The novelty phase is repeated twice, where 

the new stimulus appears on the left side and then the right side of the screen, and the 

infantôs time spent looking at the new stimulus is recorded by the experimenters.  
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The same task is repeated after a 2-minute break. 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 [N/(F + N) Ĭ 100], where N represents the average 

time looking at the novel stimulus and F represents the average time looking at the two 

familiarization slides (Marino & Gervain, 2019). 

 

Figure 1. Seating arrangement of the experimenters. 

 

 

Figure 2. PowerPoint slides used in the novelty preference task. 
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2.3.1.2. Attention Task  

Attention skills of the infants were measured with the attention task adapted from 

Clearfield and Jedd (2013). It was administered to infants who ranged between 6 and 

15 months old.  

Materials and Procedure: The seating arrangement is the same as in the novelty 

preference task (see Figure 1), but a one-way mirror is not placed between the coders 

and the infant. A total of seven toys, including rattles, small animals, and shape figures, 

are used. Two stopwatches are used by the experimenters to record infantsô time spent 

looking at the toys. 

Attention Task: There are two conditions in this task, which are the one-toy and six-

toy conditions. First, one toy (a big rattle) is placed on the table and infants are asked 

to play with it for 2 minutes. Two experimenters sitting facing the child code the 

infantôs time spent looking at the toy during those 2 minutes by using stopwatches. If 

the infant drops the toy, it is returned to the table by the first experimenter. In the 

second condition, six different toys (e.g., rattles, animal figures) are placed on the table 

and the infant is asked to play with them for 2 minutes. Again, the total time spent 

looking at the toys during those 2 minutes is recorded separately by the experimenters. 

If the infant drops one of the toys, it is not returned to the table unless there are no toys 

left on the table. The mean scores of both experimenters are calculated for each 

condition separately. Absolute agreement between the experimenters at three time 

points ranged between 0.98 and 0.99 for the one-toy and the six-toy conditions.  

2.3.1.3. Object Permanence 

Object permanence skills of the infants were measured with the object permanence 

task adapted from Moore and Meltzoff (2008). This task was given to infants within 

the age range of 6 to 15 months.  
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Materials and Procedure: A white towel of 20 Ĭ 20 cm is used to cover objects, and 

two separate toys (one rattle, one attractive animal figure) are covered. Colored rings 

are used to warm the infants up in the preassessment period. Infants are placed across 

a table similarly to Figure 1; there is no one-way mirror.  

Preassessment Period: The experimenter plays with the colored rings while the 

infants are watching from a distance to prevent the child from grasping the rings. After 

playing for 20 seconds, the experimenter leaves the rings to infant, saying, ñItôs your 

turn.ò After letting the infant play with them for 20 seconds, the experimenter says, 

ñwatch,ò and take the rings back to play again. This phase is repeated twice to teach 

infants turn-taking.  

Assessment: There are two conditions in this task, which are partial and total 

coverage. The partial coverage condition is used to understand whether infants have 

the coordination and motor skills to continue to the test trial. In this condition, while 

the infant is watching, half of the toy is covered with a white towel, leaving the other 

half of the toy visible. While an infant is watching, the toy is partially covered with a 

white towel out of the infantôs reach. The partially covered toy is brought closer to the 

infant and he/she is asked to find the toy. The infants are given 20 seconds to find the 

toy after that. The partial coverage condition has two trials with two different toys. If 

an infant successfully discovers the toy, the full coverage condition is then applied.  

In the full coverage condition, while an infant is watching, the toy is totally covered 

with a white towel out of the infantôs reach. The covered toy is then brought closer to 

the infant and he/she is asked to find the toy. Again, 20 seconds are given to the infants 

to find the toy. This condition has two trials carried out with two different toys. If the 

infant discovers the toy in his/her first attempt, it is scored as 1. The total score 

calculated from the two trials ranges between 0 and 2.  
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2.3.2. Temperament         

In the present study, as an indicator of negative affect, the ñfalling reactivity/recovery 

from distressò subscale (13 items) of the Infant Behavior Questionnaire 

(IBQ: Gartstein & Rothbart, 2003) was used. Items were ranked using a 5-point Likert 

scale (1 = never; 5 = always) by caregivers or parents (see Appendix A). Cronbachôs 

alpha was 0.82 with the 3- to 15-month-old infants (N = 140) in Study I.  

2.4. Procedure 

This study was funded by the Scientific and Technological Research Council of 

Turkey (T¦BĶTAK Project No. 113K222). Ethical approval was obtained from the 

Human Subjects Ethics Committee of Middle East Technical University (see 

Appendix B), and official permission was obtained from the Ministry of Family and 

Social Policy of Turkey for the infants in institutions. Informed consent was also 

obtained from the parents in the family group (Appendix C). For the institutional care 

group, the reasons for care placement were obtained from their case files. These details 

can be seen in Table 2. Data were collected either in institutional settings (institutional 

care group) or in family homes (family group). Three experimenters visited each 

institution and house. Before applying the tasks, experimenters spent free time of about 

15 minutes playing with the infants to warm them up. When the infants had adapted to 

the experimenters, the cognitive tasks were administered. The IBQ was completed by 

the caregivers or mothers of the infants. In institutions, the caregiver who knew the 

infant best and had spent time with the infant for at least 2 weeks filled out the parent-

reported questionnaires. One caregiver in an institution might fill out a questionnaire 

for more than one infant (not more than three infants). Each participating infant was 

given an age-appropriate toy as appreciation for their time. A summary report about 

the development of the infant was provided to the parents and the institutions if 

requested. 
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2.5. Results  

2.5.1. Analysis Plan 

Multilevel linear modeling (MLM) analysis was conducted to test the differences in 

the rates of the infantsô cognitive development. A hierarchical linear modeling (HLM) 

program was used for the analysis. First, the linearity assumption was checked by 

adding a squared time variable into the model. The linear slopes of outcome variables 

showed that the rate of change from the first wave to the third wave was increasing 

linearly. The quadratic slope showed that there was an increase from wave 1 to wave 

2 for the outcome variable, but then there was a decrease from wave 2 to wave 3. The 

time variable was centered at the first time point and coded as wave 1= 0, wave 2= 1, 

and wave 3= 2. The group variable was coded as 0 for the institutional care group and 

1 for the family group. Temperament was first mean centered and added into the 

model. Participants were nested in time. Cognitive development of the groups over 

time was tested with the moderating role of temperament. Since there was no age or 

gender difference between the groups, they were not taken as control variables.             

A fully unconditional model was estimated to determine how much of the variance in 

child outcomes could be attributed to between-person variables (e.g., group) in 

comparison to within-person variables (e.g., time). Infants who did not have data from 

at least two time points were not included in the analysis. However, missing variables 

for one data point were estimated by maximum likelihood estimation as run by HLM. 

The Level-1 model shows within-person differences in time, while the Level-2 model 

represents between-person differences. Four equations were run for each dependent 

outcome. Model fit was calculated from the difference between deviances from 

equation 3 and equation 4. The chi-square 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 shows a better 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 ́  and ɓ. ́  is used to represent the coefficients in Level one, while ɓ is used 

to represents the coefficients in Level two. Similar to the cross-sectional design, ɓ 

gives the person-level coefficient at Level two (Anderson, 2012; Han, Capraro, & 

Capraro, 2015). 

Level-1 Model 

  Outcometi = 0́i + eti 

Level-2 Model 

  ́ 0i = ɓ00 + r0i 

Mixed Model 

  Outcometi = ɓ00 + r0i+ eti  (1) 

The first equation is that of the null model, where Outcometi represents infant iôs 

cognitive scores at wave t (wave 1, wave 2, or wave 3), while ́0i represents the 

estimated score for infant i across waves (intercept) and ɓ00 represents the grand mean 

of infant scores from wave 1 to wave 3. eti represents the deviation from the grand 

mean for infant i in wave t, and r0i is random effect.  

Level-1 Model 

  Outcometi = 0́i + 1́i Ĭ (TIMEti) + eti 

Level-2 Model 

  ́ 0i = ɓ00 + r0i 

  ́ 1i = ɓ10 + r1i 

Mixed Model 

  Outcometi = ɓ00 + ɓ10 Ĭ TIMEti + r0i + r1i Ĭ TIMEti + eti  (2) 

In the second equation, ́0i represents the estimated score for infant i in wave 1 

(intercept), while ɓ00 shows the mean of infant scores in wave 1 and 1́i shows the 

estimated rate of (linear) change in scores for infant i from wave 1 to wave 3 (slope). 

ɓ10 represents the average slope across infants and r1i is random effect for the slope, 

while eti represents the within-person error of prediction (residual) for infant i. 
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Level-1 Model 

  Outcometi = 0́i + 1́i*(TIMEti) + eti 

Level-2 Model 

  ́ 0i = ɓ00 + ɓ01*(GROUPi) + r0i 

  ́ 1i = ɓ10 + r1i 

Mixed Model 

  Outcometi = ɓ00 + ɓ01*GROUPi  

  + ɓ10*TIMEti + r0i + r1i*TIMEti + eti  (3) 

In the third equation, the group variable is added to the model. The individual 

intercepts (́ 0i) and slopes (́ 1i) in Level-1 become the outcome variables in the 

equations in Level-2. ɓ00 represents the mean of infant scores in wave 

1. ɓ01 represents the difference in average intercepts between institution and family 

groups at wave 1. r0i represents the random effect for the intercept, while r1i 

represents the random effect for the slope. This equation will only be used to calculate 

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

Level-1 Model 

  Outcometi = 0́i + 1́i Ĭ (TIMEti) + eti 

Level-2 Model 

  ́ 0i = ɓ00 + ɓ01 Ĭ (GROUPi) + ɓ02 Ĭ (Temperament) + ɓ03 Ĭ (GROUP_Temperamenti) + r0i 

  ́ 1i = ɓ10 + ɓ11 Ĭ (GROUPi) + ɓ12 Ĭ (Temperament) + ɓ13 Ĭ (GROUP_Temperamenti) + r1i 

Mixed Model 

  Outcometi = ɓ00 + ɓ01 Ĭ GROUPi + ɓ02 Ĭ Temperamenti + ɓ03 Ĭ 

GROUP_Temperamenti) + ɓ10 Ĭ TIMEti + ɓ11 Ĭ GROUPi Ĭ TIMEti + ɓ12 Ĭ Temperament Ĭ 

TIMEti + ɓ13 Ĭ GROUP_Temperamenti Ĭ TIMEti + r0i + r1i Ĭ TIMEti + eti  (4) 

In the fourth equation, group and temperament variables are added to the model. The 

individual intercepts (́0i) and slopes (́1i) in Level-1 become the outcome variables in 

the equations in Level-2. ɓ00 represents the mean of infant scores in wave 1, ɓ01 

represents the difference in average intercepts between institution and family groups, 

and ɓ11 represents the difference in average slopes between institutions and family 

groups. r0i represents the random effect for the intercept, while r1i represents the 

random effect for the slope. ́0i represents infantsô outcome levels at baseline (wave 

1), while 1́i gives the expected linear change in the outcome variable over time. ɓ10 is 
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the average change in outcome variables over time, and each variable in these 

equations gives the effect of that variable on linear changes in the outcome variables 

of infants. eti shows the degree to which infants vary from the slope.    

These four equations were run for each developmental outcome separately (attention 

with one-toy, attention with six-toy, novelty ï face, novelty ï 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 Time1 Time2 Time3 Time1 Time2 Time3 

Novelty preference 

(shape) 

25.51 

(16.00)* 

31.56 

(15.54) 

29.61 

(14.53) 

29.47 

(11.37) 

30.31 

(12.17) 

34.85 

(9.79) 

Novelty preference 

(face) 

32.82 

(13.38) 

35.60 

(10.95) 

34.20 

(11.16) 

30.45 

(10.44) 

33.04 

(11.34) 

37.90 

(10.44) 

Attention (one-toy 

condition) 

51.85 

(22.20) 

46.82 

(24.21) 

41.32 

(25.58) 

56.70 

(21.76) 

55.43 

(21.40) 

62.88 

(24.93) 

Attention (six-toy 

condition) 

75.14 

(23.99) 

73.01 

(25.67) 

78.14 

(29.27) 

74.36 

(21.27) 

81.12 

(17.18) 

91.80 

(21.38) 

Object permanence 1.13 (0.92) 
1.09 

(0.91) 

1.26 

(0.95) 

1.66 

(0.66) 

2.00 

(0.00) 

1.90 

(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, while SD is given inside. 

2.5.3. Novelty Preference ï HLM Results 

A total of 114 infants (institutional care group = 61, family group = 53) were presented 

with the novelty preference task; however, due to dropouts between the three waves, 

91 infants (institutional care group = 42, family group = 49) were included in the final 

analysis. First of all, the linearity of the data was checked by multiplying the time 

variable (see Equation 1). The squared time variable was not significant in predicting 

novelty scores of infants including novelty ï shape and novelty ï face scores (ɓ = -
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1.46, p = 0.40 and ɓ = -0.39, p = 0.79), respectively. Thus, data were linear and further 

analysis was run based on this.  

For the novelty preference scores of the shape task, variance components were 

calculated from the fully unconditional model by the following formula: variance 

component of intercept (r0)/(variance component of intercept (r0) + variance component 

of error at Level 1(e)). According to this formula, 9% of the variance [16.36/(16.36 + 

169.22) = 0.09] can be explained by differences between individual infants for the novelty 

ï shape task. When the time was added into the model, there was a significant variability 

between infants over time (ɓ10 = 3.03, t(90) = 3.18, p < 0.01; see Equation 2). The 

average novelty ï shape score at Time1 was 26.90, while there was a 3.03 linear increase 

in novelty scores of infants each time. Since the error of the time slope (r1) was not 

significant (ɢ2 (88) = 91.96, p = 0.36), it was fixed for further analyses. 

As seen in Equation 4, all variables were included into both Level-1 and Level-2 

(group, temperament, and the interaction term). It was found that 5% of the variance 

was explained by the group, temperament, and interaction terms [(169.22 ï 

159.87)/169.22 = 0.05] at Level-2. There was significant variability over time in 

predicting novelty scores for the shape task between infants (ɓ = 4.32, t = 2.50, p < 

0.05). However, neither group nor temperament explained this variability over time.1 

Interaction between group and temperament was not significant in wave 1, but falling 

reactivity positively predicted the novelty preference scores of infants for the shape task 

(ɓ = 6.87, p < 0.05). This showed that infants with high levels of falling reactivity looked 

at the novel shape for longer periods of time. There was also a significant group difference 

in wave 1 (ɓ = 5.99, p < 0.05), which showed that infants in the family group looked at 

the novel stimuli longer compared to the infants in institutions (see Table 4). 

Moreover, time was centered in wave 3 to examine the group difference in the last 

wave (Time variable was recoded as wave 1= 2, wave 2 = 1, and wave 3= 0). There 

                                                           
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 1957.4 - 1951.5 = 5.936, with degrees of freedom 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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was no group difference for the novelty scores based on shape task in wave 3 (ɓ = 2.12, 

p = 0.45; see Figure 3). 

Table 4. Final estimation of fixed and random effects for predicting novelty  

preferences score of infants (shape task). 

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

For intrcpt1, 0́ 

  intrcpt2, ɓ00 23.33 2.35 9.93 87 <0.001 

  Group, ɓ01 5.99 2.79 2.14 87 0.035 

  Recovery, ɓ02 6.87 3.14 2.19 87 0.031 

  Group Ĭ temp., ɓ03 -4.46 3.76 -1.18 87 0.239 

For TIME slope, 1́ 

  intrcpt2, ɓ10 4.32 1.73 2.50 150 0.013 

  Group, ɓ11 -1.93 2.05 -0.94 150 0.347 

  Recovery, ɓ12 -4.53 2.65 -1.71 150 0.088 

  Group Ĭ temp., ɓ13 2.98 2.99 0.99 150 0.321 

Random effect SD 
Variance 

 component 
d.f. ɢ2 p 

INTRCPT1, r0 4.14 17.12 87 108.67 0.058 

Level-1, e 12.64 159.87       

 

 

 

Figure 3. Group difference in novelty scores over time (the slope of the growth rates 

was not differentiated between groups). 

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

order. In a fully unconditional model, the unexplained variance component was 
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insignificant (ɢ2 (90) = 84.70, p > 0.500), which means that there was no variability in 

novelty ï face task scores between infants. Thus, further analysis could not be performed.  

2.5.4. Focused Attention Skills ï HLM Results 

There were two conditions in the focused attention tasks, one-toy and six-toy 

conditions, and a separate analysis was run for each. A total of 112 infants (institutional 

care group = 62, family group = 50) were given the one-toy and six-toy conditions 

separately; due to dropouts over time, 91 infants (institutional care group = 44, family 

group = 47) were included in the analysis. First of all, the dataôs linearity was checked 

by multiplying the time variable (see Equation 1). The squared time variable was not 

significant in predicting infantsô attention scores in the one-toy condition (ɓ = 2.90, p 

= 0.26) or the six-toy condition (ɓ = 3.54, p = 0.21). Thus, the data were linear for both 

conditions. Further analysis was run based on this information.  

For the one-toy condition, variance components were calculated from the fully 

unconditional model, and 20% variance [115.93/(115.93 + 466.36) = 0.20] was 

explained by the between-individual difference. When time was added into the model, 

the error of the time slope (r1) was significant (ɢ2 (89) = 141.16, p < 0.001), and it was 

left as random for further analyses.  

The group, temperament, and interaction (temperament Ĭ group) variables were then 

added to both Level-1 and Level-2 to test whether there was a significant variability 

between groups with time and whether temperament moderated the growth rates of 

infants (see Equation 4). It was seen that 24% of the variance in one-toy condition 

scores of infants [(466.36 ï 352.96)/466.36 = 0.24] was explained by group and 

temperament variables. When all the variables were in the equation, the interaction 

between temperament Ĭ group Ĭ time was not significant. There was also no 
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significant group difference in wave 1. However, the group slopes significantly 

differed with time (ɓ11 = 7.81, p < 0.05).2  

Simple slope analysis of the group Ĭ time interaction was performed using the utilities 

of Preacher (2006). The time slope of the groups was not differentiated in wave 1 (ɓ = 

4.24, t = 0.91, p = 0.35), but they were significantly differentiated in wave 2 (ɓ 

=12.05, t = 3.60, p < 0.01) and wave 3 (ɓ = 19.86, t = 3.66, p < 0.01). The slope of the 

family group did not change over time (ɓ = 2.97, t = 1.22, p = 0.22), while the slope 

of the institutional care group showed a decreasing trend with time (ɓ = -4.84, t = -

1.74, p = 0.08; see Figure 4). This showed that the attention skills of the infants in 

institutions had a tendency to decrease with time.  

Moreover, time was centered in wave 3 to see group differences in the final wave 

(Time variable was recoded as wave 1= 2, wave 2 = 1, and wave 3= 0). The groups 

differed significantly in wave 3, where infants in the institutional care group had lower 

attention scores based on the one-toy condition (ɓ = 19.86, p < 0.001). 

For the six-toy condition, variance components were calculated from the fully 

unconditional model and 16% of variance [93.03/(93.03 + 482.22) = 0.16] was 

explained by between-individual difference. When time was added into the model, the 

error of the time slope (r1) was not significant (ɢ2 (90) = 102.75, p = 0.17). Thus, it 

was fixed for further analysis (the error term was closed).  

As seen in the fourth equation, all other variables were added to both Level-1 and 

Level-2 in order to see whether there was a significant variability between groups over 

time and whether temperament moderated the growth rates of infants. As a result, 8% 

of the variance in the six-toy condition scores of infants [(466.36 ï 352.96)/466.36 = 

0.08] was explained by group, temperament, and interaction variables. When all the 

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

fit in equation 4. The deviance difference was 2282.9 - 2275 = 7.93, with degrees of freedom 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 interaction of temperament Ĭ group Ĭ time was not 

significant. There was also no significant group difference in wave 1; however, the 

time Ĭ group interaction was significant (ɓ11 = 7.64, p < 0.05; see Table 5).3 

Simple slope analysis of group Ĭ time interaction was calculated by using the utilities 

of Preacher (2006). The time slopes of the groups were not differentiated in wave 1 (ɓ 

= 0.13, t = 0.03, p = 0.97), but they were significantly differentiated in wave 2 (ɓ = 

7.77, t = 2.25, p < 0.05) and wave 3 (ɓ = 15.41, t = 2.90, p < 0.01). The slope of the 

family group increased with time (ɓ = 8.61, t = 4.08, p < 0.01), while the slope of the 

institutional care group did not change with time (ɓ = 0.97, t = 0.39, p = 0.69) (see 

Figure 5). 

When time was centered around wave 3 (Time variable was recoded as wave 1= 2, 

wave 2 = 1, and wave 3= 0), there was a significant group difference in wave 3, where 

the institutional care group had lower attention scores based on the six-toy condition 

(ɓ = 15.42, p < 0.01). 

 

 

 

 

 

                                                           
3  For the focused attention scores of the six-toy condition, equation 3 was run to calculate the model fit 

in equation 4. The deviance difference was 2302.8 - 2292.3 = 10.50751, with degrees of freedom 5. 

The chi squire difference test was not significant (p = .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 (one-toy and six-toy conditions). 

 One-toy condition Six-toy condition 

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

For INTRCPT1,  0́      

intrcpt2,  ɓ00 51.47 3.17 16.221 87 <0.001 73.91 2.97 24.896 87 <0.001 

Group, ɓ01 4.24 4.50 0.943 87 0.348 0.13 4.09 0.031 87 0.975 

Recovery, ɓ02 4.38 4.87 0.898 87 0.372 1.01 3.69 0.274 87 0.785 

Group Ĭ 

temp., ɓ03 

0.73 6.22 0.117 87 0.907 3.18 5.22 0.608 87 0.544 

For TIME slope, 1́      

  intrcpt2,  ɓ10 -4.84 2.78 -1.739 87 0.086 0.97 2.47 0.393 158 0.695 

  Group, ɓ11 7.81 3.70 2.109 87 0.038 7.64 3.25 2.355 158 0.020 

  Recovery, ɓ12 -0.86 4.04 -0.213 87 0.832 4.43 3.17 1.396 158 0.165 

  Group Ĭ 

temp., ɓ13 

-0.67 5.15 -0.129 87 0.897 -6.77 4.09 -1.653 158 0.100 

Random effect SD Variance 

 component 

d.f. ɢ2 p SD Variance 

 component 

d.f. ɢ2 p 

INTRCPT1, r0 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      

Level-1, e 18.87 356.28    21.03 442.15    
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Figure 4. Interaction between time and group variables (the slope of the institutional 

care group showed a decreasing trend with time).  

 

 

Figure 5. Interaction between time and group variables (the slope of the family group 

increased with time, while the slope of the institutional care group did not change). 
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2.5.5. Object Permanence Task ï HLM Results 

The object permanence task was administered to 114 infants (institutional care group 

= 63, family group = 51); however, infants who did not have data from at least two 

time points were not included in the analysis. Thus, the final sample comprised 92 

infants (institutional care group = 44, family group = 48). First of all, the linearity of 

the data was checked by multiplying the time variable (see Equation 1). The squared 

time variable was not significant in predicting infantsô object permanence score (ɓ = -

0.02, p = 0.83), which indicated that the data were linear.  

Variance components were calculated from the fully unconditional model, and 33% of 

the variance [0.21/(0.21 + 0.44) = 0.33] can be explained by the between-individual 

difference. When the time variable was included in the model, the error of the time 

slope (r1) was significant (ɢ2 (91) = 133.15, p < 0.01). Thus, it was left as random for 

further analyses.  

All variables (group, temperament, and the interaction term) were then included in the 

model, as in the fourth equation. As a result, 21% of variance in the object permanence 

scores of infants [(0.44 ï 0.35)/0.44 = 0.21] was explained by group, temperament, 

and interaction variables. The interaction between falling reactivity and group was not 

significant, neither for wave 1 nor by time (see Table 6). Group was significant (ɓ01 = 

0.65, p < 0.001) in wave 1, which showed that infants in institutions had lower scores 

than infants in the family group. However, the development rates of the groups were 

not differentiated with time (ɓ11 = 0.06, p = 0.57). Overall, there was a significant 

difference between groups in wave 1, and their rates of development were not 

differentiated over time (see Figure 6).4 

When time was centered around wave 3 (Time variable was recoded as wave 1= 2, 

wave 2 = 1, and wave 3= 0) and the model was run as in equation 4, there was a 

                                                           
4  For the object permanence score, equation 3 was run to calculate the model fit in equation 4. The 

deviance difference was 549.59 - 545.03 = 4.567, with degrees of freedom 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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significant group difference. Infants in institutions still had lower object permanence 

scores than infants in the family group (ɓ = 0.77, p < 0.001).  

Table 6. Final estimation of fixed and random effects for predicting object permanence  

scores of infants. 

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

For INTRCPT1, 0́ 

  intrcpt2, ɓ00 1.09 0.13 8.035 88 <0.001 

  Group, ɓ01 0.65 0.15 4.173 88 <0.001 

  Recovery, ɓ02 0.12 0.18 0.647 88 0.519 

  Group Ĭ temp., ɓ03 0.09 0.21 0.439 88 0.662 

For TIME slope, 1́ 

  intrcpt2, ɓ10 0.05 0.10 0.537 88 0.592 

  Group, ɓ11 0.06 0.11 0.567 88 0.572 

  Recovery, ɓ12 0.02 0.12 0.135 88 0.893 

  Group Ĭ temp., ɓ13 -0.10 0.14 -0.740 88 0.461 

Random effect SD 
Variance 

 component 
d.f. ɢ2 p 

INTRCPT1, r0 0.51 0.26 88 162.75 <0.001 

TIME slope, r1 0.29 0.08 88 127.63 0.004 

Level-1, e 0.59 0.35       

 

 

Figure 6. Group difference in object permanence scores in time (the slope of the 

growth rates were not differentiated between groups). 
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2.6. Discussion 

This study explored the cognitive development of infants residing in institutions. Their 

growth rates in terms of cognitive development were compared with those of infants 

reared by their biological families. Novelty preferences, focused attention, and object 

permanence skills were measured as cognitive outcomes. It was expected that infants 

in institutional care would have lower scores and slower gains with time than infants 

in the family group.  

A separate analysis was run for each task. First, there was no group difference for 

novelty preference scores measured with the face task in wave 1 or wave 3. In their 

developmental courses, infants are inclined to look at faces rather than non-face patterns 

and objects (Cashon & Dixon, 2019). They also show preferences for female faces rather 

than male (Quinn et al., 2008), since they interact more with females during the first year 

of their lives. We used female pictures in our novelty tasks, which may attract infantsô 

attention more, since almost all caregivers in the institutions are female. In the overall 

data, all infants looked longer at the faces compared to the shapes. Thus, it can be 

speculated that infants prefer to look at social stimuli even in an institutional care 

context. Although there was no group difference in novelty preference scores for the 

face task, groups were differentiated at the first time point for the novelty preference 

scores measured with the shape task. Infants in institutions looked less at the novel 

shape than infants in the family group in wave 1. There was no significant interaction 

between time slope and group, and group differences disappeared in wave 3, indicating 

that infants in the institutional care group improved with time and approached the results 

of the infants in the family group. Group difference in wave 1 was in line with our 

expectations, whereby we expected that infants in institutional care would have lower 

scores in the novelty preference task compared to the family group. The development 

rates of the groups were not differentiated by time. The reason for this might be the 

infantsô maturation in the family group. The novelty preference task is mostly used with 

infants younger than 9 months (Gross & Schwarzer, 2010), but some studies extended 

the age range up to 15 months (Csibra et al., 2016). Since we expected infants in the 

institutional care group to be delayed in development and to have slower gains with time, 
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we used the same task over time. The age range of the infants in wave 3 was between 

11 and 21 months old. It is possible that infants in the family group had already reached 

their developmental milestones in wave 1, as their increases in novelty scores did not 

change more with time. However, infants in institutional care had lower scores in wave 

1, and their novelty scores increased with time and reached the levels of the infants in 

the family group. Infantsô time spent looking at stimuli increases in the first 2 months; 

then it generally starts to decrease after 6 months, which shows that they have habituated 

(Hood, Murray, King, & Hooper, 1996; Colombo et al., 2004). Infants in institutional 

care may not become habituated and may not look at new stimuli. With the increase of 

age over 1 year, they might reach a certain maturation level where they are habituated 

faster than in wave 1, and they thus approach the levels of the family group.  

There were also some restrictions and limitations in the administration of the novelty 

preference task because of legal issues. In previous research, all responses of infants 

were recorded by a camera or an eye tracker in order to differentiate the time spent 

looking at old and new stimuli (Courage & Howe, 2001; Gross & Schwarzer, 2010). 

However, we were not allowed to record the infantsô responses in the institutions; thus, 

the number of stimuli were fixed and the experimenters rated the participantsô 

reactions and looking times simultaneously. In the literature, novelty preference tasks 

start with a habituation phase, in which an infant initially gets habituated to the first 

stimulus and then a new stimulus is introduced (Dunn & Bremner, 2017). The number 

of trials that are needed for habituation varies from infant 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 and a new stimulus. Thus, we could not ensure that each 

infant got habituated to the first stimulus before introducing the new one. Infants in 

institutional care may need more trials to habituate to the first stimulus. Thus, this 

might have had an effect on their responses to the new stimulus. In addition, we could 

not measure the looking times for the old stimulus in the test trials, since we could not 

record the infantsô responses on video. The experimenters could only record the time 

the infant spent looking at each side of the computer (where each stimulus was 

presented). They calculated the looking times for the new stimulus with a stopwatch. 
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Whether and how long the infants looked at the old stimulus or looked away from the 

computer screen could not be recorded. Therefore, we only compared the groups based 

on their time spent looking at the new stimuli in the test trials, and total looking time 

for a new stimulus was considered as an indication of better novelty preference skills.  

Despite the fact that we had to modify the administration of the task, to the best of our 

knowledge this is the first study that examined the novelty preferences of infants in 

institutional care. Overall, the institutional care group had lower novelty preference 

scores in wave 1, but their performance approached that of the family group in wave 

3. Although there was no significant group difference in wave 3, infants in the 

institutional care group still generally had lower scores than infants in the family 

group. It is essential to understand the earlier mechanism of cognitive development in 

children at risk. Although there is a complex path linking the habituation/novelty 

paradigm and later cognitive functioning, infants who habituate effectively are the 

ones who perform better in memory tasks and learn information efficiently (Bornstein 

et al., 2006; Colombo & Mitchell, 2009). The associated mechanism of lower memory 

performance and poorer learning abilities of children with a history of 

institutionalization might be underlined by their poorer performance in novelty 

preference tasks (Bos et al., 2009; Pollak et al., 2010).  

For the focused attention skills, there was no group difference in wave 1, but the rates 

of development differentiated over time, whereby infants in institutional care did not 

have gains over time but the family group had increased scores from wave 1 to wave 

3. This finding was in line with our expectations. The attention duration of infants is 

expected to increase with age (Ruff & Lawson, 1990). However, the attention duration 

of the infants in institutional care was not lengthened and they lagged behind their age-

mates. In the literature, a cross-sectional study reported similar results, wherein infants 

in institutional care had lower attention scores than infants in foster care (Ghera et al., 

2009). Our results provide further information and show that the gap between infants 

in institutional care and family care increased over time, which might be a sign of 

attention problems. In the literature, children with a history of nonparental care have 

more attention-deficit problems and behavioral problems in middle childhood (Gunnar 
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& van Dulmen, 2007; Wiik et al., 2011). Although the brain 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 might also be a reason for 

later attention-related problems (Lawson & Ruff, 2004). For instance, children who 

have poorer performance in sustained attention skills around the age of 5 have more 

attention-related problems in school years (Martin, Razza, & Brooks-Gunn, 2012). 

Thus, understanding attention skills in earlier stages is essential for prevention and 

interventions in earlier periods of life.  

The early environment is essential for infantsô brain and cognitive development, 

especially in the first 2 years. Infantsô brains and nervous systems develop during this 

critical period. The infantôs brain is shaped by interactions and environmental 

conditions (Bornstein, 2014; Lloyd-Fox et al., 2019). Thus, parental support in 

directing infantsô attention to target objects and scaffolding abilities plays a vital role 

in their cognitive development (Suarez-Rivera et al., 2019; Yu & Smith, 2016). An 

intervention study with toddlers in institutions also showed the importance of one-on-

one interaction for cognitive and language development (Berument, Sºnmez, & 

Ey¿poĵlu, 2012). It was found that 2-hour individual interactions over 10 weeks 

decreased toddlersô developmental gaps compared to the control group. The current 

study examined only the context of institutional care. Future studies should also 

include measures focusing on the process mechanism existing between children and 

caregivers and their interactions. 

For object permanence skills, infants in institutions had lower scores than infants in 

the family group in wave 1, and their rate of development was not differentiated by 

time. There was no slope Ĭ group interaction as was the case for attention scores, but 

infants in institutions also had lower scores than those in the family group in wave 3. 

The results showed that infants in institutions failed more often to find covered objects 

than infants in the family group, which was in line with our expectations. Infants 

develop object permanence skills around 8-9 months (Piaget, 1954; Prasad et al., 

2019). We administered the task to 6- to 15-month-old infants in wave 1, while the age 

range was between 14 and 24 months in wave 3. However, overall, infants in 
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institutions still failed more than infants in the family group (only one child failed in 

this task in the family group in wave 1). The traditional version of the object 

permanence task was used in the current study, whereby infants needed to take the toys 

from under a cover. In order to do that, it is necessary to have some motor skills to 

reach and hold the toys. One of the reasons why infants in institutions failed more often 

could be their poor motor skills, as shown 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 motor skills (Berument & S¿mer, 2013-2017). Parental support in fine 

motor skills is important (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 to discover the covered toy in the object permanence task. Recent studies 

have measured object permanence skills by looking at the gaze of younger infants 

where they do not need to reach or discover a toy with their motor skills (Charles & 

Rivera, 2009; Woods, Wilcox, Armstrong, & Alexander, 2010), which might be a good 

option for future studies to eliminate the necessity for motor skills.  

Overall, these findings were in line with our expectations that infants in institutions 

would have lower cognitive development than infants in the family group. Previous 

studies also showed that children in institutions had poorer cognitive development than 

children in family groups (Fox, Almas, Degnan, Nelson, & Zeanah, 2011; McDermott 

et al., 2012; Vorria et al., 2006). This study contributes to the literature by showing 

that the effects of institutional care on cognitive development start in 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 milestone in cognitive 

development (Kaufman et al., 2005). The ability to focus on something is also essential 

for later cognitive processes such as learning, memory, and self-regulation skills 

(Lawson & Ruff, 2004; Ruff & Rothbart, 2001), while the habituation paradigm might 

be a predictor for higher-order cognitive functioning like learning and cognition 

(Bornstein et al., 2006; Colombo & Mitchell, 2009).  
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Besides the group difference, this study also explored the role of individual differences 

and more precisely infantsô temperament in cognitive development. The moderating 

role of temperament was tested in light of the differential susceptibility theory and 

falling reactivity was measured as a temperament dimension and susceptibility 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), while recovery from peak distress and falling reactivity might also 

be a susceptibility marker. Infants who have difficulty recovering from distress may 

need more external help (e.g., parental support) for regulation. When it is not provided, 

they might be affected more negatively. Since individual care in institutions is not as 

available as in family environments, it was expected that susceptible infants (infants 

with low levels of falling reactivity) would be affected more negatively by institutional 

care type and would have lower cognitive development. However, infants with high 

levels of falling reactivity (infants who do not have difficulties in recovery from 

distress) would take advantage of the family environment better and would have higher 

scores in cognitive tasks than the less susceptible infants. Contrary to our expectations, 

the moderating role of temperament was not significant.  

When we look at the previous studies, results are mixed. For instance, difficult 

temperament was found as a susceptibility marker in a way that supports differential 

susceptibility for behavioral problems and social adjustment as well as cognitive 

outcomes (Hentges, Davies, & Cicchetti, 2015; Van Zeijl et al., 2007; Leve, Kim, & 

Pears, 2005; Raver et al., 2013). However, some studies looking at the interaction 

between parenting and child temperament for cognitive outcomes did not support the 

differential susceptibility theory, similar to the current findings. For instance, 

Dilworth-Bart et al. (2012) tested difficult temperament-parenting interactions in 

preterm/very-low-birth-weight infants, and they found that infants with high levels of 

negative emotionality had lower levels of visual-spatial processing when mothers were 

more flexible in play-interaction, which is the opposite of the differential susceptibility 

theory. A recent study also tested the impact of the interaction of parenting quality and 

negative emotionality on childrenôs executive functioning skills (Suor et al., 2019). 
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Those results supported the vantage sensitivity theory, whereby children with lower 

levels of negative emotionality had better executive 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 Ĭ temperament interaction in institutional settings and the findings 

did not support the differential susceptibility theory.  

One explanation for why the moderating role temperament was not significant here 

might be the specific temperament dimension that we included in the study. In the 

literature, the ways in which researchers define and measure difficult temperament is 

highly varied. Some studies take one subscale of temperament, as in the current study, 

and some studies calculate a composite score (Kiff, Lengua, & Bush, 2011; Poehlmann 

et al., 2011), while other studies measure the reaction of children to fear or a stress-

inducing task (Gilissen, Bakermans-Kranenburg, van IJzendoorn, & van der Veer, 

2008). There are also studies that measured difficult temperament with single-item 

questions (Vitaro et al., 2006). Thus, it is possible that not every temperament 

dimension functions as a susceptibility marker for developmental outcomes (Slagt et 

al., 2016). For instance, Conway and Stifter (2012) found that inhibited toddlers had 

better executive functioning skills in the preschool 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, observer-measured 

negative reactivity supported the differential susceptibility theory in predicting the 

executive functioning of children (Raver et al., 2013). Children with high reactivity 

had lower executive functioning in impoverished environments, but they had higher 

executive functioning skills in economically better family environments. Those 

authors measured temperament differently than in the current study. Thus, further 

studies are needed to compare different temperament characteristics within a single 

study to understand which aspect of difficult temperament might serve as a 

susceptibility marker.  

Environmental variables vary for each study, as well. For instance, some studies 

measured parenting Ĭ temperament interaction, while others measured family 
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environment Ĭ temperament interactions. Susceptibility characteristics may function 

differentially for each environment.  

Although a moderating role of temperament was not found, the main effect of 

temperament was significant for the novelty preference task, showing that infants with 

high levels of falling reactivity looked longer at the novel shape in wave 1. This finding 

was not surprising, since attention shifting, including duration of orienting, was 

positively correlated with the soothability subscale of the IBQ (Gartstein & Rothbart, 

2003). In the literature, infants with high adaptability levels, soothability, and positive 

moods had better attention allocation and attention spans (Kochanska, Murray, & 

Harlan, 2000; Dixon, Salley, & Clements, 2006; Dixon & Smith, 2000). Looking at a 

novel shape requires shifting attention from the habituated phase. Thus, infants who 

are able to soothe themselves may also shift their attention to new stimuli easily. 

Furthermore, temperamental reactivity includes distress to novelty, 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 stimuli in order to soothe 

themselves (Crockenberg & Leerkes, 2004). 

Overall, the current findings showed a significant group difference whereby infants in 

institutions had poorer cognitive development than 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 were compared with infants reared by their 

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

among the reasons for care placement are poverty, parental physical and mental health 

problems, divorce, parental imprisonment, abuse, and neglect (Mu¶oz-Hoyos et al., 

2001). Thus, family characteristics of children in institutions are more like the family 

characteristics of children who live in low-SES households, specifically in poverty 

contexts. Low-SES families usually have economic difficulties, a lack of resources, 

more household chaos, and lower parental education levels than middle-SES families 

(Okur, 2015). 

In addition, parents in low-SES environments are more likely to be depressed and have 

higher levels of perceived stress and health problems, including substance abuse. They 

also show poor parental practices compared to parents in middle-SES environments 

(Hackman, Gallop, Evans, & Farah, 2015; Hughes & Ensor, 2009; Okur, 2015). Few 

studies have examined group differences between children in institutional care 

concerning family SES levels. Preschool children living in institutions had lower 

outcomes for the Peabody Picture-Vocabulary Test and theory of mind development 

than children in middle-SES families. However, there was no group difference when 

the comparison group was low-SES families (Yagmurlu, Berument, & Celimli, 2005). 

On the other hand, preschool children in institutional care had lower self-scores than 

children from both low-SES and middle-SES family groups (Ertekin & Berument, 
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2019). These findings showed that the characteristics of the comparison group are also 

important. Comparing the development of infants in institutions to infants in high-risk 

low-SES contexts might enable us to reveal the role of the home environment in 

childrenôs development. Furthermore, despite the risks involved in low-SES home 

contexts, if infants perform better there than infants in institutional care this is likely 

to indicate the importance of one-on-one interaction, which is lacking in institutions. 

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

with infants reared in low-SES biological family environments.  

Although environment has an important role in shaping a childôs development, 

individual differences like temperament seem to determine the extent of these effects 

(Pluess & Belsky, 2010). Therefore, from a differential susceptibility perspective, the 

moderating role of temperament was examined in the current study. Difficult 

temperament and reactivity to overstimulation are commonly studied as susceptibility 

markers in testing the effects of care or environment (Slagt et al., 2016). As an aspect of 

negative affect, falling reactivity/recovery from peak distress, which shows how long it 

takes an infant to return to a regulated state, might also be a susceptibility marker, 

especially in the context of nonparental care. Children who have difficulty in recovery 

from distress may need more parental support to soothe themselves, and when it is 

provided, they show better developmental outcomes (Calkins et al., 2008). When 

parental 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 moderating role of temperament (falling reactivity) in 

infantsô cognitive development in institutions. It was hypothesized that: 

¶ Infants in the institutional care group would have lower scores for cognitive 

development (including attention skills and object permanence skills) 

compared to the low-SES family group. 

¶ The group difference would be moderated by the infantsô temperaments, where 

infants with low levels of falling reactivity would be negatively affected by the 

institutional care setting and would have lower scores compared to infants in low-

SES family homes, and they would be positively affected by their environments.  
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3.2. Method 

3.2.1. Participants                                                 

Sixty-three infants from institutions and 60 infants from low-SES family backgrounds 

were recruited for this study. The low-SES families were reached in disadvantaged 

neighborhoods of two large cities of Turkey, Ankara and Konya. The mothersô education 

level in the low-SES 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. Descriptive information can be found in Table 7.  

3.2.2. Measurements        

The cognitive development of the infants was measured with a focused attention task 

(Clearfield & Jedd, 2013) and object permanence task (Moore & Meltzoff, 2008) as 

described in the method section for Study I. The absolute agreement between 

experimenters for the attention task was 0.98 to 0.99. The infantsô temperamental 

characteristics were measured by the IBQ (Gartstein & Rothbart, 2003) with the falling 

reactivity/recovery from distress subscale (13 items), as stated in Study I (see Appendix 

A). Cronbachôs alpha for the scale was found as 0.84 in this sample. The SES of the 

families was measured by asking the education levels of mothers and household incomes 

with a demographic information questionnaire (see Appendix D). The 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 scope of the Turkish Care Type 

Project. Nineteen questions address the availability of toys and facilities like singing 

to the baby or going to a park, the frequency of stimulation at home (e.g., ñHow 

frequently do you read a book to your child?ò), and parenting practices (e.g., ñHave 

you ever shouted at your child when he/she made you angry?ò). The scaling of each 

question varies. For the frequency of the behavior, a 5-point Likert scale was used (1 

= once a month, 2 = once a week, 3 = a couple of times a week, 4 = every day, 5 = a 

couple of times a day). Some questions were dummy-coded (e.g., 0 = yes, 1 = no). 
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Therefore, they were all converted to z-scores and combined, then divided by the 

number of items. The total score ranged between -1 and +1 (see Appendix E).  

3.2.3. Procedure  

Data from institutions were already gathered as a part of the Turkish Care Type Study. 

Ethical approval was obtained from the Human Subjects Ethics Committee of Middle 

East Technical University (see Appendix F). The experimenters visited each house for 

the low-SES group. After obtaining informed consent (see Appendix G) from the 

mothers, tasks were applied with the same procedure as in Chapter Two. The data 

collection procedure was explained for the infants in institutional care in Chapter Two, 

which was a part of the larger Turkish Care Type Study. For the low-SES family group, 

before applying the tasks, a warm-up session of 10 to 15 minutes was carried by using 

free play with the infants. Mothers filled out the parent-reported questionnaires, but 

experimenters read the questions when needed (when the mother could not read well). 

Incentives were given to both infants and mothers after assessment. A summary report 

about the infantôs development was also provided to the parents. The manuscript from 

Study II was accepted for publication in the journal of Infancy (see Appendix H).  

Table 7. Characteristics of the participants. 

 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 19-40 

Education level of 

mothers* a 
   3.93 1.12 1-7 

Home quality scale    0.002 0.33 -0.94-0.64 

Home income**     2.62 1.12 0.50-7 

Mother working     3 (5%) 

*Education level ranged between 1 (illiterate) and 9 (doctoral degree) (1 = illiterate, 2 = literate but 

no degree, 3 = elementary school, 4 = middle school, 5 = high school, 6 = 2-year university degree, 

7 = undergraduate degree, 8 = graduate degree, 9 = doctoral degree). **Family income ranged 

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              

One-way ANOVA was run to test the group differences in the infantsô cognitive 

development. Cognitive development was measured with two different tasks, a focused 

attention task (one-toy condition and six-toy condition) and an object permanence task.  

The main effect of group was significant for the focused attention skills for both the 

one-toy condition (F (1, 119) = 32.36, p < 0.001) and six-toy condition (F (1, 119) = 

20.97, p < 0.001). Infants in the institutional care group had lower attention scores than 

the infants in the low-SES group for both one-toy and six-toy conditions. The groupôs 

main effect was also significant for the object permanence score (F (1, 120) = 14.28, 

p < 0.001), where infants in institutions had lower scores than infants in the low-SES 

family group (for the means of the tasks, see Table 8).5  

Table 8. Descriptive statistics for moderating and outcome variables. 

 
Institutional care group 

M (SE) 

Low-SES family group 

M (SE) 

Attention task (one-toy condition) 51.12 (2.92) 73.95 (2.74) 

Attention task (six-toy condition) 75.08 (3.08) 92.79 (2.28) 

Object permanence 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 I and the low-SES family 

group in Study II were also conducted by one-way ANOVA.  

Main effect of group was significant for the focused attention one-toy condition F(1, 107) = 

17.63, p < .001 and six-toy condition F(1, 107) = 26.94, p < .001. Infants in family group in Study 

I had lower scores in both conditions (M = 56.83; 73.63) than infants in low-SES family group in 

Study II (M = 73.96; 92.79). There was no group difference for the object permanence scores of the 

infants F (1, 108) = 0.04, p = 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 infants in low-SES homes. Thus, they were interested 

in toys more than the family group in Study I, where the family group's socio-economic status was 

around the middle to high SES.  
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3.3.2. Moderation Analysis           

The moderating role of temperament (falling reactivity/recovery from distress) was 

also examined between groups for the cognitive development of the infants. 

Moderation analysis was performed using the PROCESS macro of Hayes (2013).  

For the focused attention task with one-toy condition, the model was significant (F 

(3, 117) = 10.40, p < 0.001, R2 = 0.27). There was a significant interaction between 

group and temperament (recovery from distress) (B = -15.57, SE = 5.20, t(117) = -

2.99, p < 0.05, 95% CI [-25.87, -5.26]). Slope analysis for recovery from distress was 

performed based on one SD above and below the mean as three levels (low, moderate, 

and high). For the low levels of the moderator (M = -0.77), attention skills of the 

institutional care group were significantly lower than those of the low-SES family 

group (b = 34.70, SE = 5.57, p < 0.001). For moderate levels of temperament (M = 

0.000), the institutional care group had significantly lower scores than the low-SES 

family group (b = 22.89, SE = 3.91, p < 0.001); however, there was no group difference 

for high levels of the moderator (M = 0.77) (see Figure 7).  

For the six-toy condition, although the model was significant (F (3, 117) = 7.39, p < 

0.01, R2 = 0.16), there was no interaction between groups and temperament.  

For the object permanence score, the same model was run and was found to be 

significant (F (3, 118) = 6.44, p < 0.01, R2 = 0.14). The interaction between group and 

temperament (recovery from distress) indicated a trend (B = -0.34, SE = 0.19, t(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 mean as three levels (low, moderate, and high), the results 

showed the same trend as the focused attention score with one-toy condition. For low 

levels of the moderator (M = -0.76), the object permanence scores of the institutional 

care group were significantly lower than those of the family group (b = 0.79, SE = 

0.21, p < 0.01). For moderate levels of temperament (M = 0.000), the institutional care 

group had significantly lower scores than the low-SES family group (b = 0.53, SE = 
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0.44, p < 0.01); however, there was no group difference for high levels of the 

moderator (M = 0.76) (see Figure 8). 

  

Figure 7. The interaction between groups and temperament in predicting focused  

attention scores (one-toy condition).  

 

  

Figure 8. The interaction between groups and temperament in predicting object  

permanence score.  
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3.4. Discussion 

The current study aimed to compare institutionalized infantsô cognitive development 

with that of infants reared by their families in low-SES environments. The low-SES 

family group was chosen as a comparison group since the biological family 

backgrounds of infants in institutions are close to low-SES environments in terms of 

socioeconomic status (McCall, 2011). The income level of the family group was equal 

to the minimum wage of Turkey in the year that the data were collected. The majority 

of mothers had an elementary or middle school education. Thus, this was a relatively 

low-SES sample, as was aimed.  

As expected, it was found that infants in institutions obtained lower scores in the 

focused attention task and object permanence task than infants in low-SES families. 

Studies run with previously institutionalized children or adopted children showed 

similar findings, where children with a history of institutions had lower cognitive skills 

than children in family groups (Merz et al., 2013; van IJzendoorn et al., 2011). 

According to the Bucharest Early Intervention Project, infants staying in institutions 

(the ñcare as usualò group) 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 were never institutionalized (Smyke et al., 2007).  

The SES level of the comparison groups in these studies might be important. However, 

most of the studies did not report the SES levels of the family groups or chose a sample 

from middle-SES environments. One of the earlier studies concerning SES levels of 

family groups found that children in institutions had lower theory of mind scores than 

the middle-SES family group, but not the low-SES family group (close to reaching 

significance level) (Yagmurlu, Berument, & Celimli, 2005). Thus, the current study 

has contributed to the literature in choosing a relatively comparable group for infants 

in institutional care.   

Secondly, the moderating role of infantsô temperament (falling reactivity) between 

group and cognitive outcomes was examined. It was hypothesized that infantsô 
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temperament would function as a susceptibility marker in showing the effects of the 

environment on cognitive development based on the differential susceptibility theory. 

As expected, we saw that infants with low levels of falling reactivity had lower scores 

in focused attention tasks for the one-toy condition if they were residing in institutions, 

while they had higher scores if they were residing in low-SES family environments. 

Although the slope analysis did not reach the significance level, a similar pattern was 

found in the infantsô object permanence skills and the focused attention task with the 

six-toy condition. These findings were in line with the differential susceptibility theory 

and showed a pattern in a ñfor better and for worseò manner (Pluess & Belsky, 2009). 

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

worse outcomes in the family environment and institutions, respectively.  

Negative emotionality has been a widely studied temperament dimension under the 

umbrella term of ñdifficult temperamentò (Slagt et al., 2016). In the current study, 

falling reactivity was measured as negative emotionality (Putnam et al., 2006). 

Difficult temperament was found to be a susceptibility marker for maternal sensitivity 

in line with differential susceptibility theory for behavioral problems (van Aken et al., 

2007; Bradley & Corwyn, 2008). Similarly, Roisman et al. (2012) found difficult 

temperament as a marker of susceptibility to maternal sensitivity for teacher-reported 

social competence and academic skills. Looking at cognitive outcomes, Pluess and 

Belsky (2010) followed family-reared children from infancy to childhood and found 

that difficult temperament in infancy served as a susceptibility marker for later 

outcomes, including cognitive-academic domains. This study has contributed to the 

literature in showing temperamental susceptibility in institutionalized children.  

In the current study, it was seen that infants with low levels of falling reactivity (infants 

who are harder to soothe) are more susceptible to their environments in terms of 

focused attention skills. It can be speculated that these infants need more individual 

care while soothing. However, that is not possible in institutions, unlike family 

environments. External factors, and especially parenting, help children to regulate 

themselves, and sensitive parents could support reactive infants more (Choe, Olson, & 

Sameroff, 2013; Jennings et al., 2008). Parenting support is especially important in the 
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early years since infants cannot regulate their behaviors and emotions (Kochanska et 

al., 2000). Since highly distressed infants have lower attention skills (Lawson & Ruff, 

2004), they need more parental support, but it is not very possible in institutional care 

settings. Thus, these infants had better cognitive development in a family environment, 

but they had lower attention skills in institutions.   

Overall, we found that infants in institutions still had lower cognitive development 

than infants in the low-SES group. It was also seen that the level of environmental 

effects was different for every child. Some infants (infants with lower levels of falling 

reactivity) are more susceptible to their environments in a ñfor better and worseò 

manner. 
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CHAPTER 4 

 

 

STUDY III: THE ROLE OF SES, TEMPERAMENT, AND CORTISOL 

LEVELS IN INFANTSô COGNITIVE DEVELOPMENT 

 

 

4.1. Brief Introduction                                            

As discussed in Chapter One, children in low-SES family environments show poorer 

development than children in high-SES families (Bradley & Corwyn, 2002; Raver et al., 

2013), which might be because of either the direct effects of poverty on children (lack of 

facilities and food) or poorer parenting skills (Mistry, Vandewater, Huston, & McLoyd, 

2002) or low-quality caregiving (Conger et al., 2002). High-risk low-SES environments 

are stressful for children and affect not only their social and cognitive development but 

also their stress regulation systems (Blair et al., 2008). Although there are some 

contradictory findings, most studies reported that children living in low-SES environments 

had higher basal cortisol levels (Vaghri et al., 2013; Vliegenthart et al., 2016).  

Several studies also reported an association between cortisol levels and cognitive 

outcomes of infants and children. For instance, basal cortisol levels of 15-month-olds 

were negatively associated with their cognitive development as measured by the 

mental developmental index of Bayley (Finegood et al., 2017). One of the reasons why 

children in low-SES families have poorer cognitive skills might be the overactivation 

of their stress regulation systems, specifically cortisol levels. One recent study showed 

that the salivary cortisol level of preschool children mediated the association between 

mothersô depressed moods and child executive functioning (Neuenschwander et al., 

2018). A study conducted with infants also showed the mediating role of salivary 

cortisol between household risk, parenting, and infantsô cognitive skills (Blair et al., 

2011). However, these studies took salivary cortisol samples; the first study took a 

salivary sample after a stress-induced task, while the second study measured basal 
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cortisol levels. Salivary cortisol gives the current cortisol level, which is more sensitive 

to sampling time and daily routines, while hair samples give more cumulative results, 

including basal secretion and reaction to stressors (LeBeau et al., 2011; Liu et al., 

2017). Thus, in the current study, the mediating role of hair cortisol was examined in 

the association between SES and cognitive outcomes in infants.  

Moreover, there are also individual differences in childrenôs hormone activities and 

temperaments that moderate the environmental influences. For instance, negative 

emotionality was positively associated with salivary cortisol levels in children 

(Dettling et al., 2000; Dougherty et al., 2013; Gunnar et al., 1997). For the association 

between hair cortisol and temperament, the findings are limited, except for a recent 

study that showed the moderating role of emotional reactivity between SES and HCC 

(Kao et al., 2019). Thus, in the current study, the moderating role of temperament was 

also investigated. It was hypothesized that: 

¶  Hair cortisol levels would mediate the association between infantsô SES and 

cognitive development.  

¶ Temperament would moderate the association of HCC and family SES. That 

is, children with negative emotionality would have higher HCC levels in a 

lower-SES environment.  

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

relation between SES and cognitive development (see Figure 9). 

Moreover, data about infantsô daily routines associated with hair cortisol levels, such 

as the frequency of hair washing and sleeping or breastfeeding routines (Flom et al., 

2017; Hamel et al., 2011), were also included in the study as possible covariates. 

Similarly, the mothersô perceived stress and depression levels were included as 

possible covariates since they were strongly associated with SES levels, which might 

influence the cortisol levels of the infants (Lupien, King, Meaney, & McEwen, 2000; 

Palmer et al., 2013).  
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Figure 9. Moderated mediation model, where stress level is the mediator and 

temperament is the moderator.  

4.2. Method          

4.2.1. Participants  

A total of 60 infants between 6 and 15 months of age were recruited for the study from 

low-SES families in economically disadvantaged neighborhoods 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 

sample can be seen in Table 9.    

Table 9: Descriptive statistics 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 

Home quality (z-scored) -0.94 0.64 0.00 0.33 

Total SES  -0.72 1.90 0.00 0.59 

*Education level ranged between 1 (illiterate) and 7 (university degree). **Family income ranged 

between 0 (0 to 2000 Turkish lira) and 10 (10,000 Turkish lira and above).  
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4.2.2. Measures           

4.2.2.1. Socioeconomic Status (SES)                                

Socioeconomic situations of the families were measured with the Home Environment 

Questionnaire (HEQ), a food insecurity scale, mothersô education level, and home 

income (see Table 9). Since there was no variability in the food security scale, the total 

SES score was the combination of home environment quality, mothersô education 

level, and home income. 

4.2.2.1.1. Home Environment Questionnaire      

The HEQ (Miser & Hupp, 2012) was used to measure stimulation in the home 

environment. Details related to this scale were given in the method section for the 

second study in Chapter Three (see Appendix E).  

4.2.2.1.2. Food Insecurity                                        

The Community Childhood Hunger Identification Project Hunger Index (Wehler et al., 

1995) is used to test the extent of impoverishment (see Appendix I). The Turkish 

adaptation was done by Okur (2015). There are eight questions with a yes/no format. 

The scaleôs scores range between 0 and 8, and scores of 5 points or more represent 

food insecurity. Scores of 1-4 indicate the risk of food insecurity. The original scaleôs 

reliability was between 0.80 and 0.89 (Wehler, 1994), while it was 0.78 for 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.  

4.2.2.1.3. Education and Income                                         

The education level of the mothers was ranked on a 7-point Likert scale (1 = Illiterate, 

2 = Literate but no degree, 3 = Elementary school, 4 = Middle school, 5 = High school, 

6 = Two-year university degree, 7 = University degree), while family income was 
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measured with a 11-point Likert scale from 0 (0 to 1000 Turkish lira) to 10 (10,000 

Turkish lira and above). Descriptive statistics of these variables can be seen in Table 

9. Other demographic information was also collected, such as the number of people 

living in the house, the number of siblings, ages of the parents, and the parentsô job 

information, using the demographic information questionnaire (see Appendix D).    

4.2.2.2. Temperament                                                

The infantsô temperament was measured with three subscales of the IBQ (Gartstein & 

Rothbart, 2003): falling reactivity/rate of recovery from distress (13 items, reverse-

scored), distress to limitations (13 items), and fear (16 items). Mothers or caregivers 

scored the items on a 5-point Likert scale (1 = never; 5 = always). The negative 

emotionality (NE) score was obtained by calculating the values of these three subscales 

(Cronbachôs alpha was 0.87) (see Appendix A).   

4.2.2.3. Stress Measures ï Cortisol  

Hair samples of 3 cm were collected from infants near the scalp (15-30 mg) based on 

the method of Flom et al. (2017). Hair samples were kept in aluminum foil and stored 

in a room with temperature of about 18-20 ÁC before being sent to a laboratory. It is 

assumed that human hair grows 1 cm per month (LeBeau, Montgomery, & Brewer, 

2011); thus, 3 cm of hair would correspond to the preceding 3 monthsô cortisol levels. 

The samples were sent to Dresden Lab Service, Germany, to assay hair cortisol 

concentration (HCC). The assay procedure in the lab followed the protocol of 

Davenport et al. (2006). 

4.2.2.4. Information about Daily Routines   

Information about the daily routines of infants was collected for possible control 

variables that may influence cortisol levels. Sleeping hours, breastfeeding routines 

(total breastfeeding time and whether the child breastfed in the last 3 months), 

medication history of the infant, medication information of the mothers who were still 
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breastfeeding, frequency of bathing, any hair treatment, and birth weight were asked 

of parents. Descriptive statistics are provided in Table 10.  

Mother-related factors like depression and perceived stress were also measured as 

possible control variables (see descriptive statistics in Table 10). 

4.2.2.5. Brief Symptom Inventory        

The Brief Symptom Inventory (Derogatis, 1992; Turkish adaptation: ķahin & Durak, 

1994) was used to measure depression levels (see Appendix J). The original scale 

consists of 52 items with nine dimensions, including depression. The Turkish 

adaptation (ķahin & Durak, 1994) revealed five dimensions (hostility, somatization, 

interpersonal sensitivity, depression, and anxiety). Only the depression subscale was 

included in this study. Twelve items were scored on a 5-point Likert scale (0 = not at 

all; 4 = extremely). The internal consistency was found to be 0.88 for the Turkish 

translation (ķahin & Durak, 1994).                                

4.2.2.6. Global Measure of Perceived Stress Scale                

The mothersô perceived stress was measured with the Global Measure of Perceived 

Stress Scale (Cohen, Kamarck, & Mermelstein, 1983; Turkish adaptation: Eskin, 

Harlak, Demirkēran, & Dereboy, 2013) to evaluate the perceived stress of the mothers 

about daily life (see Appendix K). There were 14 questions with a 5-point Likert scale 

(0 = never; 4 = very often). The internal consistency was found to be 0.84 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 Technical University (see Appendix F). The Scientific Research Projects Unit 

(BAP: Project code: GAP-104-2018-2788) and the Society for Research in Child 

Development Patrice L. Engle Dissertation Grant in 2018 supported this study. Three 
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experimenters visited each home. After obtaining parental consent (see Appendix G), 

questionnaires were filled out by the mothers. Experimenters read the questions out loud 

when the mothers could not read well. Free play was carried out with the infants for 10-

15 minutes to warm them up to the experimental design. After applying the tasks for the 

infants, hair samples were collected. All hair samples were stored in a dark room at room 

temperature before being sent to the laboratory. They were sent for assaying to Dresden 

Lab Service, Germany. Incentives were given to both mothers and infants. A summary 

report was also provided about the infantôs development to the parents. The manuscript 

from Study III was published online in Developmental Psychobiology (see Appendix 

H).  

4.3. Results 

4.3.1. Analysis Plan       

The distribution of HCC was skewed; therefore, HCC was log10-transformed. Due to 

insufficient hair length and mass, 11 infants were excluded from the analyses. Thus, the 

final analysis was run with 49 hair samples. There was no difference between the infants 

who were included in the study and those excluded in terms of age, gender, household 

income, or education levels of the mothers. To test the association between adversity, 

temperament, stress levels (HCC), and cognitive outcomes, moderated mediation 

analysis was proposed (see Figure 9), but because of the small sample size, the mediating 

role of cortisol and the moderating role of temperament were run separately.  

First, bivariate correlation and stepwise regression were run for the selection of the 

covariates. The mediating role of HCC between SES and infantsô cognitive outcomes 

(attention skills and object permanence score) was then tested with the PROCESS 

macro of Hayes (2013). The moderating role of negative emotionality between SES 

and HCC was also run with Hayesôs PROCESS macro (2013). Results will be given 

below separately.   
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4.3.2. Descriptive Statistics and Correlations       

Descriptive statistics of all measures can be seen in Table 10. For the mother-related 

factors, the mean depression level score was 1.18 and minimum and maximum scores 

were 0 and 4. The mean scores of depression values were 0.66 and 0.77 in different 

studies with adults in Turkey (Kurt & Akbaba, 2018). The mean score for perceived 

stress level was 1.85, while the mean score for perceived stress was 1.92 in a study with 

adults (Tekin, ¢ilesiz, & Gede, 2019). Thus, it can be said that mothers reported high 

levels of depression and perceived stress as expected in low-SES environments. 

According to bivariate correlation, family SES level was negatively correlated with the 

perceived stress of mothers (r = -0.37, p < 0.01) and their depression levels (r = -0.33, p < 

0.01). HCC was negatively correlated with infant age (r = -0.33, p < 0.05) and positively 

correlated with breastfeeding in the last 3 months (r = 0.32, p < 0.05) (see Table 11). 

According to stepwise regression analysis, all covariates were entered into the model; 

however, only three variables remained in the model for HCC (F (1, 44) = 6.43, p < 0.05). 

Breastfeeding in the last 3 months (ɓ = 0.34, p < 0.05), frequency of bathing (ɓ = -0.46, p < 

0.01), and birth weight (ɓ = 0.30, p < 0.05) accounted for 31% of the variance in infantsô 

HCC. Thus, four variables retained as covariates in further analyses (age, breastfeeding in 

the last 3 months, frequency of bathing, and birth weight).  

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

 Min. Max. Mean SD 

Measures 

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 sleep (hours) 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 

Breastfed in last 3 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 the PROCESS macro of Hayes (2013) with 5000 

bootstrapping iterations to test whether the hair cortisol levels of infants mediated the 

association between SES and infantsô cognitive development. 

For the one-toy condition for attention scores, there was no direct effect of SES on 

attention scores (B = -6.65, SE = 6.61, 95% CI [-20.01, 6.69]). The indirect effect of 

SES on the attention scores through the mediation of HCC was not significant (B = 

0.03, boosted SE = 1.88, 95% CI [-2.71, 5.40]) after controlling for age, frequency of 

bathing, breastfeeding in the last 3 months, and birth weight. Looking at the control 

variables, infant birth weight positively predicted and frequency 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 df1 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 outcome is attention score (one-toy condition) 

R R-sq MSE F df1 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 scores (B = 

2.81, SE = 5.77, 95% CI [-8.83, 14.46]). The indirect effect of SES on the attention 

scores through the mediation of HCC was significant (B = -0.02, boosted SE = 0.08, 

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

the last 3 months, and birth weight (see Table 13). Results were 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 outcome is attention score (six-toy 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 scores, there were also no direct or indirect effects of SES 

(B = 0.07, SE = 0.17, 95% CI [-0.27, 0.42] and B = 0.01, boosted SE = 0.05, 95% CI 

[-0.07, 0.14], respectively) after controlling for age, frequency of bathing, 
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breastfeeding in the last 3 months, and birth weight (see Table 14). Mediation analysis 

was rerun without the control variables and the results did not change.  

Table 14. Mediating role of hair cortisol between SES and object permanence 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 -1.57 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 object permanence score 

R R-sq MSE F df1 df2 p 

0.55 0.30 0.3103 3.0036 6 41 0.0159 

 Coeff. 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 moderating role of temperament (negative emotionality) was run with Hayesôs 

PROCESS macro (2013). The model was significant (F (7, 41) = 5.14, R2 = 0.47, p < 

0.001). The interaction between negative emotionality (NE) and SES was significant 

after controlling for age, breastfeeding in the last 3 months, bathing, and birth weight 

(B = 0.41, SE = 0.14, p < 0.01, 95% CI [0.12, 0.69]). A simple slope test was run by 

using the Ñ1 SD above and below the mean temperament. The results were not 
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significant at low and moderate levels of the moderator (NE). However, the slope was 

significant (b = 0.37, SE = 0.13, p < 0.01, 95% CI [0.10, 0.64]) at high levels of 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 households, but they had high 

cortisol levels in higher-income households (see Figure 10). 

When we look at the control variables, age negatively predicted hair cortisol levels of 

the infants (marginal; B = -0.03, SE = 0.02, p = 0.06, 95% CI [-0.06, 0.001]). However, 

breastfeeding in the last 3 months did not predict HCC. Moreover, frequency of 

bathing negatively, while birth weight positively predicted HCC; (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 [0.00, 

0.001]), respectively. These results showed that an increase in age was associated with 

lower levels of HCC. Higher frequency 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.

 

Figure 10. Interaction between negative emotionality and SES in predicting hair  

cortisol concentrations of the infants.  

4.4. Discussion 

The present study aimed to examine the mediating role of cortisol between SES and 

cognitive development of infants with the moderating role of temperament. A 
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moderated mediation model was hypothesized first, but due to the small sample size, 

mediation and moderation analysis were run separately. Thus, the findings will be 

discussed separately.  

4.4.1. Mediating Role of Cortisol 

Measuring cortisol from the hair is a new technique that is becoming more prevalent. 

Compared to salivary cortisol, hair cortisol is less sensitive to sampling time and gives 

cumulative cortisol levels including basal secretion (LeBeau et al., 2011; Russell et al., 

2012). In the current study, infantsô stress levels were measured by hair cortisol levels. 

Stress hormone levels are associated with childrenôs cognitive functions, such as 

executive functions (Blair, Granger, & Razza, 2005) and memory performance 

(Diamond et al., 2007; Fernandez-Baizan et al., 2019). Since the infants and children 

in low-SES environments had lower cognitive skills (Bradley & Corwyn, 2002; 

Ursache & Noble, 2016) and low-SES environments are associated with increased 

cortisol reactivity (Chen et al., 2010; Lupien et al., 2001), cortisol might play a role in 

the association between SES and cognitive development. Early adversity conditions 

influence the functioning of the HPA axis, which results in over- or under secretion of 

cortisol. The effects of early adversity on the neurocognitive development of children 

and specifically the possible connection between the HPA axis and cognition are still 

being investigated, but mostly in older children. Thus, in the current study, the 

association between cortisol and cognitive development was examined in infants in 

the context of SES. It was hypothesized that the infantsô HCC would mediate the 

association between SES and cognitive development, including the outcomes of the 

focused attention task and object permanence task. However, there was no significant 

association between SES, HCC, and cognitive development of the infants and a 

mediating role of cortisol was not found in the current study.  

Studies showing the role of cortisol in the association between environment and 

cognitive development are limited. Contrary to the current study, partial mediation 

effects of salivary cortisol measured in infancy were found between household risk, 

parenting, and executive functioning of 3-year-old children (Blair et al., 2011). A 
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recent study also showed that cortisol reactivity to a challenging task mediated the 

association between maternal mood and child executive functioning in preschoolers, 

but only for boys (Neuenschwander et al., 2018). Although the participantsô ages were 

controlled in the current study, compared to previous studies, our participants were 

younger. Cortisol levels are sensitive to age, especially at younger ages (Gunnar et al., 

1996). A recent study showed the interaction of age and family SES; whereas low SES 

was associated with higher cortisol in younger children, it was associated with lower 

cortisol levels in older children (Ursache et al., 2015). Furthermore, executive 

functioning skills of young children were examined in previous studies, which are 

among higher-order cognitive functions (Garon et al., 2008). The associations between 

cortisol and focused attention skills and object permanence were examined in the 

current study, as cortisol may serve different functions for different aspects of 

cognition.  

The measurement methods in the two aforementioned studies are different from the 

approach applied in the current study. Contrary to salivary cortisol, hair cortisol gives 

a cumulative amount of HPA activation covering both diurnal cortisol (salivary 

cortisol levels) and stress reactivity to stressful events (Meyer & Novak, 2012). 

However, to the best of our knowledge, no study has examined hair cortisol levels as 

a mediator between environment and developmental outcomes. Thus, more research 

is needed on the HCC levels of infants.  

The reason why there was no association between HCC and SES might be the hair 

cortisol levels of these infants. The levels of HCC in the current sample were low 

relative to other studies. The mean level of HCC was 15.11 in this case, while it was 

86.26 in other infants (Flom, St. John, Meyer, & Tarullo, 2017) and 35.27 in 3-year-

old children in recent studies conducted in the United States (Kao et al., 2019). 

However, the mean level was 9.55 for 4-year-old children from Pakistan (Armstrong-

Carter et al., 2020), which is also in the low range, like in the current study. Thus, it 

can be speculated that there might be a cultural difference in cortisol levels since the 

HCC levels in the current study are lower 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 cognitive development is still being 

sought, and there have been contradictory findings. 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 the childrenôs executive 

functioning skills in lower-income environments (Obradoviĺ et al., 2016). Thus, the 

optimal cortisol level necessary for healthy cognitive development may change across 

different nationalities, environmental contexts, and living conditions and this requires 

further investigation.  

Another reason might be the range of SES backgrounds. We aimed to reach families 

of relatively low SES. Although there is still variability in the participantsô SES levels, 

the majority of these mothers had an elementary or middle school education. Including 

a wider range of SES might provide better variability; thus, future studies should also 

include middle- and high-SES samples.  

4.4.2. SES, HCC, and Temperament  

It was hypothesized that infants in low-SES environments would have higher HCC 

levels and that this association would be more prominent for infants with high negative 

emotionality. We expected infants with high levels of negative emotionality to have 

higher cortisol levels in a lower-SES environment.  

The findings showed that there was no direct association between SES and HCC, while 

the results in the literature are mixed. Similar to the current study, there was no direct 

association between the SES and HCC of 12-month-old infants, but the combination 

of diurnal slope and HCC was negatively associated with SES (Flom et al., 2017). A 

negative association was found between the SES and HCC of 12- to 60-month-old 

children in a recent review (Bates, Salsberry, & Ford, 2017). Similarly, the 

neighborhood-level SES was negatively associated with HCC levels of 4- to 18-year-

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 SES were found to be 

associated with lower morning cortisol levels in preschoolers (Zalewski, Lengua, 

Thompson, & Kiff, 2016). There was no association between family SES and basal 

cortisol in adolescents, 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 quality, as in previous studies (Kao et al., 2019; 

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 debt (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 influential upon cortisol hormone.  

Moreover, negative emotionality 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 

environments. Contrary to our findings, a recent study found that higher emotional 

reactivity was associated with higher HCC in preschoolers in relatively lower-SES 

family environments (Kao et al., 2019). This difference might be due to the 

participantsô ages in the study of Kao et al. (2019), but more importantly, the SES level 

of the sample was relatively 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 African American groups. It could be 

speculated that African American participants are more likely to live in poverty than 

white ethnic groups (Blair et al., 2008).  

We expected hyperactivation of the HPA axis in lower-SES settings, but our results 

showed hypocortisolism (i.e., lower cortisol findings). Although activation of the HPA 

axis is expected in the face of challenging events (de Kloet & Sarabdjitsingh, 2008), 

prolonged exposure to stress may result in the downregulation of the HPA axis (Fries, 

Hesse, Hellhammer, & 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 levels, this might be 

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

Moreover, poorer parenting skills are more common in lower-SES environments 

(Bornstein & Bradley, 2003; Ispa et al., 2004), which may also influence childrenôs 

stress regulation systems. However, infants with higher negative emotionality may 

need more external support to regulate their stress (Crockenberg & Leerkes, 2004). 

Hypocortisolism was mostly found in the case of neglect and non-sensitive care 

(Fisher, 2017; Bruce, Fisher, Pears, & Levine, 2009; Gunnar & Fisher, 2006). Thus, 

not economic difficulties but rather parenting quality and sensitivity may define 

cortisol levels. We did not measure the parenting dimension in the current study, and 

more research is needed covering both parenting and economic indicators. 

4.4.3. Cortisol and Other Infant Measures  

Variables related to infantsô daily routines that might affect HCC were taken as 

possible control variables, including sleeping hours, breastfeeding routines (total 

breastfeeding time and whether the child was breastfed in the last 3 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. First, we ran a bivariate 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 breastfeeding in the last 3 months.  

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

due to developmental change. The stress response is not stabilized before 6 months, 

and cortisol decreases as an infant gets older (Gunnar et al., 1996). A similar 

association was found between childrenôs cortisol levels and ages in a recent review 

(Jansen et al., 2010). Breastfeeding in the last 3 months did not predict infantsô HCC 

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

lower HCC (Flom et al., 2017). Forns et al. (2014) found a positive association 
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between boysô salivary cortisol outputs and breastfeeding duration. Similar to the 

present findings, breastfeeding did not predict cortisol reactivity in 5-month-old 

infants (Tollenaar et al., 2012). Although cortisol might be transmitted through 

breastfeeding to the infant (Hamosh, 2001), one-on-one interaction and touching the 

motherôs skin might buffer the stress outcomes. More research is needed to understand 

breastfeeding and cortisol outcomes.  

Furthermore, according to the current findings, the frequency of bathing negatively 

predicted the infantsô HCC, which showed that washing the hair decreased the hair 

cortisol concentration. Similarly, more washing leached more cortisol from animalsô 

hair shafts (Hamel et al., 2011). Dettenborn, Tietze, Kirschbaum, and Stalder (2012) 

also found decreased hair cortisol in distal segments from the scalp for adults who 

washed their hair more frequently. However, there were also studies showing no 

association between hair washing and HCC in infants (Flom et al., 2017), in children 

(Groeneveld et al., 2013), in women (Kirschbaum, Tietze, Skoluda, & Dettenborn, 

2009), and in adults (Manenschijn, Koper, Lamberts, and van Rossum, 2011).  

There was also a positive association between infantsô birth weights 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), while low HCC was found in very-

low-birth-weight infants (Watterberg et al., 2007). Thus, new studies are needed to 

show the association between HCC and infant-related factors, including daily routines. 

4.4.4. Cortisol and Maternal Measures  

Besides the infantsô daily routines, maternal factors such as mothersô perceived 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 infantsô HCC. Thus, they 

were not retained 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 infantsô cortisol outputs (Flom et al., 2017). However, a positive 
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association was found between maternal HCC and the salivary cortisol of infants 

(Tarullo, St. John, & Meyer, 2017). Higher maternal stress and lower depression levels 

were associated with increased HCC in 1-year-old infants (Palmer et al., 2013), but 

mothers who had comorbidity (depression with stress) had infants with increased 

salivary cortisol (Azak et al., 2013).  

Other variables might influence the association between parental factors and infantsô 

stress hormones, like parenting quality. For example, Ouellette et al. (2015) examined 

mother-daughter dyadsô HCC levels and found that the association was moderated by 

parenting styles, where it was stronger with lower-quality parenting. Similarly, 

mothers with higher HCC showed more intrusive behavior and less positive interaction 

with their infants in a free-play interaction task (Tarullo et al., 2017). Thus, the relation 

between parental factors and infantsô HCC needs further investigation. 
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CHAPTER 5 

 

 

GENERAL DISCUSSION 

 

 

The current thesis has aimed to examine the effects of early adversity and cumulative 

stress on infantsô cognitive development with the moderating role of temperament. 

This undertaking comprised three related studies. In the first and second studies, the 

cognitive development of infants in institutional care was compared with that of infants 

in biological family environments, including low-SES family homes. Temperamental 

differences were also examined. In the third study, the associations between early 

adversity, temperament, stress levels, and infantsô cognitive developmental outcomes 

in low-SES families were examined.  

The first study showed that infants in institutions had lower cognitive development 

than infants in family environments. Specifically, infants in institutional care had 

lower novelty preference scores and object permanence skills in wave 1, while they 

later caught up with their age-mates in terms of novelty preferences but not object 

permanence performance. Although there was no group difference in wave 1 for 

focused attention skills, the gap between institutionalized infants and family-reared 

infants increased over time. This is a very crucial finding in showing developmental 

delays over time and it indicates that the infants did not make the expected gains with 

time. Furthermore, it can be speculated that this might represent the cascading 

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, 

when they are already behind their age-mates. Although poorer cognitive skills in 

institutionalized children have been shown in previous studies, to the best of our 

knowledge, this is the first study in which infants currently residing in institutional 

care were followed over the course of a full year. 
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It is also crucial to note that similar results were found in Study II, where the 

comparison group comprised infants in low-SES families. The low-SES family group 

was specifically chosen for comparison since these families seem to share similar 

backgrounds with institutionalized children in terms of economic difficulties and poor 

parenting practices. Thus, the results of Study II enabled us to examine the effects of 

family context beyond the facilities of higher income levels. Although infantsô 

cognitive development in low-SES families is worse than that of infants in middle-

SES environments (Markant et al., 2016), it appears that, compared to the institutions, 

children in low-SES backgrounds have parents present and this increases infantsô 

chances 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 influence. In the 

second study, it was found that infants with high levels of falling reactivity in 

institutional care showed performances similar to those of infants in low-SES families. 

However, we found that infants with low levels of falling reactivity, who had difficult 

recovery from peak distress, were more susceptible to institutional care and showed 

poorer performance in cognitive tasks. The same infants benefitted from the family 

environment and showed better results in cognitive tasks (in this case, the focused 

attention task and, relatively, the object permanence task). This finding was in line 

with the differential susceptibility theory: children with low levels of falling reactivity 

are affected by their environment in a ñfor better and worseò manner (Pluess & Belsky, 

2009). It can be argued that infants who have difficulty recovering from distress may 

need more external help to soothe themselves. Since one-on-one interaction is not 

always possible in institutional care, these infants are more negatively affected by their 

environments. Where one-on-one interaction is relatively more likely, like in a low-

SES family context, these infants have better developmental outcomes. In the 

literature, temperamental reactivity to overstimulation has commonly been studied as 

a susceptibility marker (van IJzendoorn & Bakermans-Kranenburg, 2012). However, 
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our results strongly suggest that infantsô ability to recover from distress is also a 

susceptibility marker in the institutional care context. 

The current study also aimed to examine the mechanisms of early environmental care 

effects on infantsô cognitive development beyond group comparisons. Early life stress 

not only influences observable developmental outcomes but also influences oneôs 

stress regulation system. Prolonged exposure to stress may damage the HPA axisôs 

functioning, which may influence childrenôs developmental outcomes. Therefore, the 

third study focused on the mediating role of cortisol between SES and cognitive 

development. 

In laboratory experiments, increased glucocorticoids were associated with decreased 

selective attention and decreased inhibition of nonrelevant information (Skosnik, 

Chatterton, Swisher, & Park, 2000; Wolkowitz, 1994). It was expected that low-SES 

environments would result in heightened cortisol levels, which in turn influence the 

cognitive development of infants. However, a mediating role of cortisol between SES 

and cognitive development was not found in the current study. Studies showing the 

mediating role of cortisol between environment and cognitive skills were conducted 

with older children (Blair et al., 2011; Neuenschwander et al., 2018), and they focused 

on executive functioning skill as a cognitive outcome, which is a higher-order 

cognitive skill. Thus, it can be argued that cortisol levels may function differently for 

specific aspects of cognitive functions as measured by unique tasks. The way in which 

the environment is measured changes in each study, but findings generally show that 

the same cortisol level might function differentially for different SES levels 

(Obradoviĺ et al., 2016).  

There was also no association between cortisol and SES, in contrast to our 

expectations. Findings in the literature are mixed, but the 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 association between 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 with family income 

(Vliegenthart et al., 2016). In the current study, the SES index was created by 

combining mothersô education levels, household income, and home environment 

quality. Future studies may add other SES indicators to see the whole picture of the 

association between SES and HCC, such as neighborhood SES or parentsô perception 

of their SES levels. 

Besides, there may be additional mechanisms that influence their association. For 

instance, we found an individual difference whereby childrenôs cortisol levels 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 lower-SES family 

environments. However, if they were growing up in a relatively better environment, 

they had higher HCC.  

We expected hyperactivation of the HPA axis, which would result in higher HCC in 

infants in a lower-SES environment. However, our results support the hypofunctioning 

of the HPA axis (lower levels of HCC). This is a very prominent finding that shows 

that HPA axis functions may differ in each child in different care contexts. It can be 

suggested that there is an optimal level of cortisol for healthy functioning, but it might 

be different for different age groups, different ethnicities, and different types of 

adversity.  

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 sample, children with higher negative emotionality may 

need more individual support, and when it is not provided, they might feel the results 

of neglect more. New findings also revealed that exposure to stressors first results in 

elevated cortisol levels, but in prolonged exposure, the cortisol level is more blunted 

(Koss & Gunnar, 2018). Since hair samples give cumulative cortisol levels, it is not 

surprising to find blunted cortisol levels in reactive children in lower-SES 

environments. 
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Overall, these results have shown the importance of individual differences. The 

environmentôs 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 Implications 

5.1.1. Limitations  

The work presented here has some limitations. First, the temperament characteristics 

of the infants were rated by the mothers or caregivers. Although the caregiver who 

knew an institutionalized child best filled out our questionnaire, they do not spend as 

much time with the infants as mothers do at home. Thus, multiple measurements, such 

as experimenter-rated temperament, should be included in future studies. 

Second, the sample size was relatively small and it changed the analysis plan. We 

could not run the moderated mediation model in Study III as initially proposed. It was 

not easy to convince parents in low-SES backgrounds to give biological (hair) samples 

because of religious and cultural beliefs. Furthermore, 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 Turkey. That 

would have helped in better understanding the stress regulation systems of infants who 

are neglected for an overall clearer picture.  

Third, the socioeconomic background of the biological family comparison group in 

Study I was relatively high. Study I was a part of a larger project called the Turkish 

Care Type Study. We aimed to reach families from all SES backgrounds equally, but 

there was limited time to complete the study.  

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

participants in their natural environments. However, each house and institution had 
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different conditions, which we could not control. This 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, which are more difficult to reach. Most of the evidence about the 

effects of institutional care are based on data from children who had a history of 

institutional care. However, in this study, infants currently living in institutions were 

recruited. Second, the infantsô cognitive development was measured as early as 3 months 

old and followed across three time points, which is essential for understanding the early 

developmental processes and environmental effects from the very early years.  

Third, infantsô cognitive development was measured with multiple tasks to highlight 

various cognitive milestones, which were novelty preferences, attention skills, and 

object permanence. Fourth, this was the first study to collect hair cortisol samples from 

infants in Turkey, which provides unique data for the literature. Fifth, the data were 

collected in institutions and home visits, which allowed us to observe infants in their 

natural environments. Finally, this study has contributed to the literature by showing 

individual differences (temperament) beyond group differences.  

5.1.3. Implications 

This study shows that institutions are not optimal places for infants, and individual 

care is necessary for a healthy development. Although the number of institutions has 

decreased in Turkey, there are still some in big cities. Alternative care types such as 

foster care should be replaced with institutions. Individual differences should also be 

considered since every child is unique and some are more susceptible to their 

environments. These findings provide valuable information for social policies. 

Policymakers often overlook such situations while taking action or designing rules. 

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

important that caregivers and parents be trained about developmental processes and 
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the importance of small actions. For instance, spending individual time with infants 

can make a major difference in their lives. Additionally, awareness should be increased 

about each childôs uniqueness, as each childôs needs might be different.   

5.2. Conclusion 

The current thesis has aimed to examine the role of early adversity in the context of 

institutional care and low-SES family environments in infantsô cognitive development. 

The association between early care environment and infantsô HCC levels was also 

examined. Infant temperament was included as a moderating varaible between the 

early care environment and outcomes, including cognitive development and hair 

cortisol level. Three related studies were carried out to explore these research 

questions.  

In sum, these three studies showed that, as expected, institutional care negatively 

influences the cognitive development of infants, and its influence persists and 

increases with time. However, the full impact of the early care environment depends 

on the temperament characteristics 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 susceptible 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, and they had lower HCC in lower SES environments. Thus, the level of 

environmental influence differs for ech child and the importance of individual 

differences stands out as a result of these studies. 
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APPENDICES 

 

 

A. INFANT BEHAVIOR QUESTIONNARE  

 

 

Bebek Davranēĸ Anketi 

 

Katēlēmcē No. _____________     Bebeĵin Doĵum Tarihi: 

Tarih ____________           ______ ______ ______ 

         G¿n     Ay    Yēl 

Cinsiyeti ____________     

        Bebeĵin Yaĸē ______ 

______ 

                  Yēl    ay 

 

Aēklamalar: L¿tfen baĸlamadan ºnce dikkatlice okuyunuz; 

Aĸaĵēda bebeklerin gºsterdiĵi davranēĸlarēn bir listesi verilmiĸtir. L¿tfen bu ifadeler 

iin bebeĵinizinñSON 2 HAFTASINIòd¿ĸ¿nerek o davranēĸē ne sēklēkta 

gerekleĸtirdiĵini iĸaretleyiniz.  

Her ifade iin verilen numaralardan birini iĸaretleyin,  

 l Hibir zaman   

 2 Nadiren 

 3 Bazen 

 4 ¢oĵu zaman 

 5 Her zaman 
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L¿tfen her madde iin bu seeneklerden birini iĸaretlediĵinizden emin olun. 

1 2 3 4 5 

     

IƛœōƛǊ ȊŀƳŀƴ  Nadiren Bazen 4ƻƐǳ ȊŀƳŀƴ  Her zaman  

 

 DŜŎŜ ȅŀǘŀƐŀ ȅŀǘƤǊƤƭŘƤƪǘŀƴ ǎƻƴǊŀΣ ōŜōŜƐƛƴƛȊ ƴŜ ǎƤƪƭƤƪƭŀ;      

19 мл Řŀƪƛƪŀ ƛœƛƴŘŜ ǳȅƪǳȅŀ ŘŀƭŀǊΚ 1 2 3 4 5 

20R ¦ȅƪǳȅŀ ƎŜœƳŜŘŜ ȊƻǊƭǳƪ ȅŀǒŀǊΚ 1 2 3 4 5 

21 ¦ȅƪǳ ƛœƛƴ ƪƻƭŀȅƭƤƪƭŀ ƘŀȊƤǊ ƘŀƭŜ ƎŜƭƛǊ? 1 2 3 4 5 

 DŜŎŜ ǳȅŀƴŘƤƐƤƴŘŀ ōŜōŜƐƛƴƛȊ ƴŜ ǎƤƪƭƤƪƭŀ;      

22R ¸ŜƴƛŘŜƴ ǳȅƪǳȅŀ ŘŀƭƳŀŘŀ ǎƤƪƤƴǘƤ ȅŀǒŀǊΚ 1 2 3 4 5 

23 YƻƭŀȅƭƤƪƭŀ yeniden uykuya dalar? 1 2 3 4 5 

 DǸƴŘǸȊ ǳȅƪǳǎǳ ƛœƛƴ ȅŀǘƤǊƤƭŘƤƐƤƴŘŀ ōŜōŜƐƛƴƛȊ ƴŜ ǎƤƪƭƤƪƭŀ;      

24R ¦Ȋǳƴ ǎǸǊŜ ǳȅŀƴƤƪ ƪŀƭƤǊΚ 1 2 3 4 5 

25 Hemen uykuya dalar? 1 2 3 4 5 

26 4ŀōǳŎŀƪ ŘǳǊǳƭǳǊκ uȅƪǳȅŀ ƘŀȊƤǊ ƘŀƭŜ ƎŜƭƛǊ? 1 2 3 4 5 

27R 5ǳǊǳƭƳŀƪǘŀκ ǳȅƪǳȅŀ ƘŀȊƤǊ ƘŀƭŜ ƎŜƭƳŜƪǘŜ ȊƻǊƭǳƪ œŜƪŜǊ? 1 2 3 4 5 

 .ƛǊ ǒŜȅ ƛœƛƴ ƘƤǊœƤƴƭŀǒǘƤƐƤƴŘŀκƘǳȅǎǳȊƭŀǒǘƤƐƤƴŘŀκƎŜǊƛƭŘƛƐƛƴŘŜ ōŜōŜƐƛƴƛȊ 

ƴŜ ǎƤƪƭƤƪƭŀΤ 
     

28 р Řŀƪƛƪŀ ƛœƛƴŘŜ ǎŀƪƛƴƭŜǒƛǊ? 1 2 3 4 5 

 .ƛǊ ǒŜȅ ƛœƛƴ ǎƛƴƛǊƭŜƴŘƛƐƛƴŘŜκƘŀȅŀƭ ƪƤǊƤƪƭƤƐƤƴŀ ǳƐǊŀŘƤƐƤƴŘŀΣ ōŜōŜƐƛƴƛȊ 

ƴŜ ǎƤƪƭƤƪƭŀ; 
     

29R мл Řŀƪƛƪŀȅŀ ƪŀŘŀǊ ǾŜȅŀ ŘŀƘŀ ǳȊǳƴ ǎǸǊŜ ǸȊƎǸƴ ƪŀƭƤǊΚ 1 2 3 4 5 

30R 20 dakikaya kadaǊ ǾŜȅŀ ŘŀƘŀ ǳȊǳƴ ǎǳǊŜ ǸȊƎǸƴ ƪŀƭƤr? 1 2 3 4 5 

31 YŜƴŘƛƴƛ ōŀǒƪŀ ǒŜȅƭŜǊƭŜ ȅŀǘƤǒǘƤǊƤǊ όǇŜƭǸǒ ƘŀȅǾŀƴ ǾŜȅŀ ōŀǘǘŀƴƛȅŜ Ǝƛōƛύ 1 2 3 4 5 
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 .ŜǎƭŜƳŜ ŜǎƴŀǎƤƴŘŀ ōŜōŜƐiniz ne sƤƪƭƤƪla;      

32 ¸ƛȅŜŎŜƪǘŜƪƛ ǇǸǘǸǊƭǸ Řƻƪǳȅǳ ŦŀǊƪŜŘŜǊΚ όmǊƴŜƐƛƴΥ ǘŀƳ ŜȊƛƭƳŜƳƛǒ κ 

ǎǸȊƎŜœǘŜƴ ƎŜœƛǊƛƭƳŜƳƛǒ ǎŜōȊŜ œƻǊōŀǎƤƴƤκ œƻǊōŀƴƤƴ ƛœƛƴŘŜƪƛ ƪƤȅƳŀȅƤύ 
1 2 3 4 5 

 .ŜōŜƐƛƴƛȊ ƻȅǳƴŘŀƴ ōŀǒƤƴƤ ƴŜ ǎƤƪƭƤƪƭŀ ƪŀƭŘƤǊƤǊ;      

33 ¢ŜƭŜŦƻƴ œŀƭŘƤƐƤƴŘŀΚ 1 2 3 4 5 

34 Yan odadan gelen sesleri ŘǳȅŘǳƐǳƴŘŀΚ 1 2 3 4 5 

 DŜœŜƴ ƘŀŦǘŀ ōƻȅǳƴŎŀ ōŜōŜƐƛƴƛȊ ƴŜ ǎƤƪƭƤƪƭŀΤ      

35 4ƻƪ ŘǸǒǸƪ ǎŜǾƛȅŜŘŜƪƛ ǎŜǎƭŜǊƛ ōƛƭŜ ŘƛƴƭŜǊ ƎǀǊǸƴŘǸΚ 1 2 3 4 5 

36 5ƤǒŀǊƤŘŀƪƛ ƎǀǊǸƴǘǸƭŜǊŜ ǾŜȅŀ ǎŜǎƭŜǊŜ Řƛƪƪŀǘ ŜǘǘƛΚ ό mǊƴŜƐƛƴΥ ƪǳǒǳƴ ƪŀƴŀǘ 

œƤǊǇŀǊŀƪ ƘŀǾŀƭŀƴƳŀǎƤƴƤΣ œƛœŜƪƭŜǊƛΣ ƘŀȅǾŀƴƭŀǊƤΣ ǎǳ ŦƤǎƪƛȅŜǎƛƴƛύ 
1 2 3 4 5 

 .ŜōŜƐƛƴƛȊ ōǳƴƭŀǊƤ ƴŜ ǎƤƪƭƤƪƭŀ ŦŀǊƪŜǘǘƛ?      

37 5ǸǒǸƪ ŦǊŜƪŀƴǎƭƤ ƎǸǊǸƭǘǸƭŜǊƛ όǀǊƴŜƐƛƴΤ ƪƭƛƳŀΣ ƤǎƤǘƤŎƤΣ  ōǳȊŘƻƭŀōƤƴƤƴ 

œŀƭƤǒƳŀ ǾŜȅŀ ōŀǒƭŀƳŀ sesi)? 
1 2 3 4 5 

38 ¦Ȋŀƪǘŀƪƛ ƛǘŦŀƛȅŜ ǾŜȅŀ ŀƳōǳƭŀƴǎ ŀǊŀŎƤƴƤƴ sirenini? 1 2 3 4 5 

39 hŘŀ ǎƤŎŀƪƭƤƐƤƴŘŀƪƛ ŘŜƐƛǒƛƳƛ? 1 2 3 4 5 

40 DǸƴŜǒƛn ǸȊŜǊƛƴŘŜƴ ōƛǊ ōǳƭǳǘ ƎŜœǘƛƐƛƴŘŜ ƻƭǳǒŀƴ ƤǒƤƪ ŘŜƐƛǒƛƳƛƴƛ? 1 2 3 4 5 

41 ¸ǳƪŀǊƤŘŀƴ ƎŜœŜƴ ōƛǊ ǳœŀƐƤƴ ǎŜǎƛƴƛ? 1 2 3 4 5 

42 !Ɛŀœǘŀƪƛ ōƛǊ ƪǳǒǳ ǾŜȅŀ ǎƛƴŎŀōƤ? 1 2 3 4 5 

43 YŀǒƤƴŘƤǊŀƴ/ batan ŘƻƪǳŘŀƪƛ ƪǳƳŀǒƭŀǊƤ όǀǊƴŜƐƛƴΤ ȅǸn)? 1 2 3 4 5 

 DŜœŜƴ ƘŀŦǘŀ ōƻȅǳƴŎŀ ōŜōŜƐƛƴƛȊ ƴŜ ǎƤƪƭƤƪƭŀΤ      

44 9ōŜǾŜȅƴƭŜǊƛƴ ƎǀǊǸƴǸƳǸƴŘŜƪƛ ōƛǊ ŘŜƐƛǒƛƳŜ ƪŀǊǒƤƭƤƪ ŀƐƭŀŘƤ ǾŜȅŀ 

ƘǳȊǳǊǎǳȊƭŀƴŘƤ όƎǀȊƭǸƪƭŜǊƛƴ œƤƪŀǊƤƭƳŀǎƤΣ Řǳǒ ōƻƴŜǎƛ ǘŀƪƤƭƳŀǎƤΣ ǾōΦύΚ 
1 2 3 4 5 

45 ±ǸŎǳǘ ǇƻȊƛǎȅƻƴǳ ŀƴƛŘŜƴ ŘŜƐƛǒǘƛǊƛƭŘƛƐƛƴŘŜ όǀǊƴΥ ǎƤǊǘǸǎǘǸ ȅŀǘŀǊƪŜƴ ŀƭƤƴƤǇ 

ȅǸȊǸǎǘǸ ƪƻƴǳƭŘǳƐǳƴŘŀύ ƛǊƪƛƭŘƛΚ   
1 2 3 4 5 

46 !ƴƛ ǾŜȅŀ ȅǸƪǎŜƪ ōƛǊ ǎŜǎ ƪŀǊǒƤǎƤƴŘŀ ƛǊƪƛƭŘƛΚ 1 2 3 4 5 

 ¢ŀƴƤŘƤƪ ƻƭƳŀȅŀƴ ōƛǊ ȅŜǘƛǒƪƛƴƭŜ ǘŀƴƤǒǘƤǊƤƭŘƤƐƤƴŘŀ ōŜōŜƪ ƴŜ ǎƤƪƭƤƪƭŀΥ      

47 ŜōŜǾŜȅƴŜ ǎŀǊƤƭŘƤκȅŀǇƤǒǘƤΚ 1 2 3 4 5 
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48 ǘŀƴƤŘƤƪ ƻƭƳŀȅŀƴ ƪƛǒƛȅŜ ƎƛǘƳŜȅƛ ǊŜŘŘŜǘǘƛΚ 1 2 3 4 5 

49 ǘŀƴƤŘƤƪ ƻƭƳŀȅŀƴ ȅŜǘƛǒƪƛƴŘŜƴ ƪŀœƤƴŘƤκǳȊŀƪƭŀǒǘƤΚ 1 2 3 4 5 

50 ǘŀƴƤŘƤƪ ƻƭƳŀȅŀƴ ȅŜǘƛǒƪƛƴŜ Ƙƛœ ƤǎƤƴƳŀŘƤΚ 1 2 3 4 5 

 ¢ŀƴƤŘƤƪ ƻƭƳŀȅŀƴ ōƛǊƪŀœ ȅŜǘƛǒƪƛƴƛƴ ōǳƭǳƴŘǳƐǳ ŘǳǊǳƳƭŀǊŘŀ ōŜōŜƐƛƴƛȊ 

ƴŜ ǎƤƪƭƤƪƭŀΥ 

     

51 ŜōŜǾŜȅƴŜ ǎŀǊƤƭŘƤκȅŀǇƤǒǘƤΚ 1 2 3 4 5 

52 ŀƐƭŀŘƤΚ 1 2 3 4 5 

53 мл Řŀƪƛƪŀ ǾŜȅŀ ŘŀƘŀ ǳȊǳƴ ōƛǊ ǎǸǊŜ ǸȊƎǸƴ ƻƭƳŀȅŀ ŘŜǾŀƳ ŜǘǘƛΚ 1 2 3 4 5 

 ¸Ŝƴƛ ōƛǊ ȅŜǊƛ ȊƛȅŀǊŜǘ ŜŘŜǊƪŜƴ ōŜōŜƪ ƴŜ ǎƤƪƭƤƪƭŀΥ      

54 ƛƭƪ ōƛǊƪŀœ Řŀƪƛƪŀ ƘǳȊǳǊǎǳȊƭŀƴŘƤΚ 1 2 3 4 5 

55 мл Řŀƪƛƪŀ ǾŜȅŀ ŘŀƘŀ ǳȊǳƴ ōƛǊ ǎǸǊŜ ǸȊƎǸƴolmaya devam etti? 1 2 3 4 5 

 .ŜōŜƐƛƴƛȊ ǾŜ ǎƛȊ ŘƤǒŀǊƤŘŀȅƪŜƴ όǀǊƴŜƐƛƴ ŀƭƤǒǾŜǊƛǒ ȅŀǇƤȅƻǊƪŜƴύ ȅŀōŀƴŎƤ 

ōƛǊ ƪƛǒƛ ƻƴŀ ȅŀƪƭŀǒǘƤƐƤƴŘŀ ōŜōŜƐƛƴƛȊ ƴŜ ǎƤƪƭƤƪƭŀΥ 

     

56 ƘǳȊǳǊǎǳȊƭŀƴŘƤΚ 1 2 3 4 5 

57 ŀƐƭŀŘƤΚ 1 2 3 4 5 

 9ǾƛƴƛȊŜ ȅŀōŀƴŎƤ ōƛǊ ƳƛǎŀŦƛǊ ƎŜƭŘƛƐƛƴŘŜ ōŜōŜƐƛƴƛȊ ƴŜ ǎƤƪƭƤƪƭŀΥ      

58R misafirin ƪŜƴŘƛǎƛƴƛ ƪǳŎŀƪƭŀƳŀǎƤƴŀ ǘŜǇƪƛ  ƎǀǎǘŜǊƳŜŘŜƴ ƛȊƛƴ ǾŜǊŘƛΚ 1 2 3 4 5 

59 misafir kendisini kǳŎŀƪƭŀƳŀȅŀ œŀƭƤǒǘƤƐƤƴŘŀ ŀƐƭŀŘƤΚ 1 2 3 4 5 

 DŜœŜƴ ƘŀŦǘŀ ōƻȅǳƴŎŀ ōŜōŜƐƛƴƛȊ ƴŜ ǎƤƪƭƤƪƭŀΤ      

60R ƎŜŎŜ ǳȅƪǳȅŀ ŘŀƭƳŀŘŀƴ ǀƴŎŜ ōŜōŜƐƛƴƛȊ ƘǳȊǳǊǎǳȊƭŀƴƳŀŘƤ ǾŜȅŀ 

ŀƐƭŀƳŀŘƤΚ 

1 2 3 4 5 

61 ¦ȅŀƴŘƤƪǘŀƴ ǎƻƴǊŀ ōŜōŜƐƛƴƛȊ ƘŜƳŜƴ ƘǳȊǳǊǎǳȊƭŀƴŘƤ ǾŜȅŀ ŀƐƭŀŘƤΚ 1 2 3 4 5 

62R ōŜǒƛƐƛƴŘŜκȅŀǘŀƐƤƴŘŀ ǎŜǎǎƛȊŎŜ ƻȅƴŀŘƤΚ 1 2 3 4 5 

63 ōƛǊ ƪŀœ Řŀƪƛƪŀ ƛœƛƴŘŜ ȅŀƴƤƴŀ ōƛǊƛǎƛ ƎŜƭƳŜȊǎŜ ŀƐƭŀŘƤΚ 1 2 3 4 5 

 .ŜōŜƐƛƴƛȊ ƴŜ ǎƤƪƭƤƪƭŀΥ      
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64 ōŜǒƛƐƛƴŘŜκȅŀǘŀƐƤƴŘŀ ȅŀƭƴƤȊ ōƤǊŀƪƤƭŘƤƐƤƴŘŀ ǎƛƴƛǊƭŜƴƳƛǒ όŀƐƭŀƳak veya 

huzursuzlanmak) gibiydi? 

1 2 3 4 5 

65R ōŜǒƛƐƛƴŘŜκȅŀǘŀƐƤƴŘŀ ōƤǊŀƪƤƭŘƤƐƤƴŘŀ ƳǳǘƭǳκƳŜƳƴǳƴ ƎƛōƛȅŘƛΚ 1 2 3 4 5 

66 ŀǊŀ ǳȅƪǳ  όǎŀōŀƘ ǾŜ ǀƎƭŜŘŜƴ ǎƻƴǊŀύ ƛœƛƴ ȅŀǘŀƐŀ ƎƛǘƳŜŘŜƴ ǀƴŎŜ ŀƐƭŀŘƤ 

ǾŜȅŀ ƘǳȊǳǊǎǳȊƭŀƴŘƤΚ 

1 2 3 4 5 

 .ŀƴȅƻ ȅŀǇƳŀ ǾŜ ƎƛȅŘƛǊƳŜ όƎƛȅƛƴƳŜύΥ .ŜōŜƐƛƴƛȊ ƴŜ ǎƤƪƭƤƪƭŀΥ       

67 ¸ǸȊǸ ȅƤƪŀƴŘƤƐƤƴŘŀ ōŜōŜƐƛƴƛȊ  ƘǳȊǳǊǎǳȊƭŀƴŘƤ ǾŜȅŀ ŀƐƭŀŘƤΚ 1 2 3 4 5 

68 {ŀœƤ ȅƤƪŀƴŘƤƐƤƴŘŀ ōŜōŜƐƛƴƛȊ ƘǳȊǳǊǎǳȊƭŀƴŘƤ ǾŜȅŀ ŀƐƭŀŘƤΚ 1 2 3 4 5 

 .ŜōŜƐƛƴ ƻȅƴŀŘƤƐƤ ƻȅǳƴŎŀƐƤƴ ƻǊǘŀŘŀƴ  ƪŀƭŘƤǊƤƭƳŀǎƤ ƎŜǊŜƪǘƛƐƛƴŘŜ 

ōŜōŜƐƛƴƛȊ ƴŜ ǎƤƪƭƤƪƭŀΥ 

     

69 ŀƐƭŀŘƤ ǾŜȅŀ  ōƛǊ ǎǸǊŜ ƘƤǊœƤƴƭŀǒǘƤκƎŜǊƛƭŘƛΚ 1 2 3 4 5 

70 ǳƳǳǊǎŀƳŀƳƤǒ ƎǀǊǸƴŘǸΚ 1 2 3 4 5 

 DŜœŜƴ ƘŀŦǘŀ ōƻȅǳƴŎŀ ōŜōŜƐƛƴƛȊ ƴŜ ǎƤƪƭƤƪƭŀΤ      

71 YƤǎƤǘƭŀȅƤŎƤ ōƛǊ ȅŜǊŜ ƪƻƴǳƭŘǳƐǳƴŘŀ ƪŀǊǒƤ œƤƪǘƤ όŀƴŀ ƪǳŎŀƐƤΣ ƻȅǳƴ ōŀƘœŜǎƛΣ 

ŀǊŀōŀ ƪƻƭǘǳƐǳΣ ǾōΦύΚ 

1 2 3 4 5 

 {ƤǊǘǸǎǘǸ ƪƻƴǳƭŘǳƐǳƴŘŀ ōŜōŜƐƛƴƛȊ ƴŜ ǎƤƪƭƤƪƭŀΥ 

 

     

72 Huzursuzlandē veya karĸē ēktē? 1 2 3 4 5 

 Bir ǒŜȅ ƛǎǘŜȅƛǇ ŀƭŀƳŀŘƤƐƤƴŘŀ ōŜōŜƐƛƴƛȊ ƴŜ ǎƤƪƭƤƪƭŀΥ      

73 ǸȊǸƭŘǸΚ 1 2 3 4 5 

74 ǀŦƪŜ ƴǀōŜǘƛ ƎŜœƛǊŘƛ όŀƐƭŀƳŀΣ œƤƐƭƤƪ ŀǘƳŀΣ ƪƤȊŀǊƳƤǒ ȅǸȊΣ ǾōΦύ 1 2 3 4 5 

 .ŜōŜƪ ƪƻƭǘǳƐǳƴŀ ǾŜȅŀ ŀǊŀōŀ ƪƻƭǘǳƐǳƴŀ ȅŜǊƭŜǒǘƛǊƛƭŘƛƐƛƴŘŜ ōŜōŜƐƛƴƛȊ 

ƴŜ ǎƤƪƭƤƪƭŀΥ 

     

75 ƛƭƪ ǀƴŎŜ ƘǳȊǳǊǎǳȊƭŀƴŘƤΤ ǎƻƴǊŀ ǎŀƪƛƴƭŜǒǘƛΦ 1 2 3 4 5 
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B. APPROVAL OF THE METU HUMAN SUBJECTS ETHICS 

COMMITTEE  
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C. INFORMED CONSENT  

 

 

 
                                ORTA DOĴU TEKNĶK ¦NĶVERSĶTESĶ 

       MIDDLE EAST TECHNICAL UNIVERSITY 

  1956         06531 ANKARA -TURKEY 

 
         Sevgili Anne-Babalar, 

 Orta Doĵu Teknik ¦niversitesi Psikoloji Bºl¿m¿ olarak 3 ay -24 ay arasēndaki 

ocuklarēn zihinsel, dil ve sosyal- duygusal geliĸimleri ¿zerinde, bireysel ºzelliklerin ve 

yaĸadēklarē evrenin etkilerini inceleyen bir araĸtērma projesi y¿r¿tmekteyiz. Bu proje 

erevesinde devlet tarafēndan korunma altēna alēnmēĸ yuva, sevgi evleri ve ocuk evlerinde 

b¿y¿yen ocuklarla ailelerin yanēnda b¿y¿yen ocuklarēn geliĸimlerini karĸēlaĸtērmayē 

planlēyoruz.  

 Bu alēĸma kapsamēnda ocuĵunuzla bazē oyunlar oynayarak (yeni olana bakma, 

saklanan oyuncaĵē bulma, problem ºzme ve bilgisayarda ĸekilleri takip etmek veya resimli 

kartlara bakarak onun dil, biliĸsel ve duygusal geliĸimini deĵerlendirmek istemekteyiz. Bu 

oyunlarēn onlarēn geliĸimini ¿zerinde hibir olumsuz etkisi bulunmamakta ve ocuklar bu 

oyunlardan keyif almaktadēr.  

 Sizin de bazē anketleri doldurarak ocuĵunuzun mizacē, geliĸimi ve davranēĸlarē 

hakkēnda bilgi vermenize ihtiya duymaktayēz. Katēlēmēnēz bizim iin son derece deĵerli ve 

ºnemlidir. Bu alēĸmaya destek vermeye karar verdiĵiniz takdirde, size uygun olan bir 

zamanda ev ziyareti gerekleĸtirecektir. Bu ziyaretler ocuklarla alēĸma konusunda eĵitimli 

ve deneyimli, ODT¦ Geliĸim Psikolojisi lisans ¿st¿ veya Psikoloji Bºl¿m¿ son sēnēf lisans 

ºĵrencileri tarafēndan yapēlacaktēr. Ayrēca sizlere ocuĵunuzun geliĸimi hakkēnda da kēsa 

rapor ĸeklinde geri bildirim verilecektir.  

¢ocuĵunuzun deĵerlendirmeleri ile sizin dolduracaĵēnēz anketlerdeki cevaplarēnēz 

kesinlikle gizli tutulacak ve bu cevaplar sadece bilimsel araĸtērma amacēyla kullanēlacaktēr. Bu 

formu imzaladēktan sonra hem siz hem de ocuĵunuz katēlēmcēlēktan ayrēlma hakkēna 

sahipsiniz.  

Psikoloji Bºl¿m¿ 
Department of Psychology 

Tel: 90 (312) 210 31 82 
Faks:90 (312) 210 79 75 
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Bu alēĸmaya katēlarak saĵlayacaĵēnēz bilgiler, ¿lkemizdeki korunma altēnda bulunan 

ocuklarēn geliĸimlerini anlamamēza ok ºnemli katkēlarda bulunacaktēr.  

Proje Y¿r¿t¿c¿s¿: Prof. Dr. Sibel Kazak Berument   

Tel: (312) 210 3184; E-posta: sibel@metu.edu.tr  

Proje Asistanē: Zeynep Ertekin                

Proje Ofisi Tel: (312) 210 7379;  Cep Tel: 555 682 66 59    

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

Orta Doĵu Teknik ¦niversitesi Psikoloji Bºl¿m¿ ºĵretim ¦yelerinden Prof. Dr. Sibel Kazak 

Berument'in y¿r¿t¿c¿l¿ĵ¿n¿ yaptēĵē 3 ay -5 yaĸ arasēndaki ocuklarēn zihinsel, dil ve sosyal- 

duygusal geliĸimleri ¿zerinde, bireysel ºzelliklerin ve yaĸadēklarē evrenin etkilerini inceleyen 

araĸtērma projesine tamamen gºn¿ll¿ olarak katēlēyorum ve ocuĵum 

.......................................................... katēlēmcē olmasēna izin veriyorum. ¢alēĸmayē istediĵim 

zaman yarēda kesip bērakabileceĵimi biliyorum ve verdiĵim bilgilerim bilimsel amalē 

kullanēlmasēnē kabul ediyorum. 

 

 

Adē Soyadē ..................................................................... 

 

Ķmza      ...................................................................... 

 

 

 

 

 

 

 

  

http://www.cdlab.psy.metu.edu.tr/
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D. DEMOGRAPHIC INFORMATION QUESTIONNAIRE  

DEMOGRAFĶK BĶLGĶ FORMU  

 

 
ANNE iin BABA iin 

Yaĸ  
 

Eĵitim durumu: 

 Okuma-yazma 

bilmiyor 

 Okuma yazma 

biliyor 

 Ķlkokul 

 Ortaokul 

 Lise 

 ¦niversite 

 Lisan¿st¿ (belirt): 

 Okuma-yazma 

bilmiyor 

 Okuma yazma 

biliyor 

 Ķlkokul 

 Ortaokul 

 Lise 

 ¦niversite 

 Lisans¿st¿(belirt): 

ķu an iin ne iĸ 

yapēyor? 
  

Aylēk kazancē: 

 

 0-1000 TL 

 1000-1500 TL 

 1500-2500 TL 

 2500-3500 TL 

 3500-5000 TL 

 5000 ¿zeri 

 0-1000 TL 

 1000-1500 TL 

 1500-2500 TL 

 2500-3500 TL 

 3500-5000 TL 

 5000 ¿zeri 

Medeni hali: 

 Evli ve birlikte 

yaĸēyor 

 Evli ama eĸinden 
ayrē yaĸēyor  

 Eĸinden ayrēlmēĸ 

 Eĸini kaybetmiĸ 

 

 Evli ve birlikte 

yaĸēyor 

 Evli ama eĸinden 
ayrē yaĸēyor  

 Eĸinden ayrēlmēĸ 

 Eĸini kaybetmiĸ 

 

 

 

Toplam ka ocuĵunuz var? ééééééééé 

Yaĸlarē nelerdir? (b¿y¿kten k¿¿ĵe yazēnēz): 

Evde toplamda ka kiĸi yaĸēyor? 

Kimlerin aylēk kazancē var? 
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E. THE HOME ENVIRONMENT QUESTIONNAIR  

Ev Ortamē Anketi 

 

1. ¢ocuĵunuzun aynē evde yaĸadēĵē ka tane kardeĸi 

(¿vey kardeĸleri de dahil) var? (Toplam kardeĸ sayēsēnē 

yazēn) 

 

Kardeĸ sayēsē ............................... 

2. Siz ya da bir baĸkasē ocuĵunuza hikaye okur mu? 

 

Ne sēklēkla okur?  

 

 Evet 

 Hayēr 

 Yēlda birka kez 

 Ayda birka kez 

 Haftada bir kez 

  Haftada en az 3 kez 

 Her g¿n 

 G¿nde birok kez 

3. ¢ocuĵunuzun kendisine ait ocuk kitabē var mē?  

 

Yaklaĸēk ka tane var? 

 Evet 

 Hayēr 

 10 ya da daha fazla  

 3 ï 9 arasē  

 1 ya da 2  

4. ¢ocuĵunuzun beĸiĵinin ¿zerine asēlē ēĸēklē, hareket 

eden ve sesler ēkaran dºnencesi var mē? 

 Evet 

 Hayēr 

 

5. ¢ocuĵunuzun ēngēraĵē, dokununca ses ve ēĸēk 

ēkaran oyuncaklarē var mē? 

 

Yaklaĸēk ka tane var? 

 

 

 Evet 

 Hayēr 

 Bir 

 Ķki  

 ¦ 

 Dºrt ya da daha 

fazla 

6. ¢ocuk dēĸēnda aile ¿yelerinin okuyabileceĵi 

kitaplarēnēz var mē? 

  

Yaklaĸēk ka tane var? 

 Evet 

 Hayēr 

 

éééééétane 

 

Kitap 

t¿r¿:éééééééééééééé. 

7. Ailenizin d¿zenli olarak aldēĵē dergi var mē? 

 

 

 Evet 

 Hayēr 

 Bir 

 Ķki  

 ¦ 
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Yaklaĸēk ka tane var?   Dºrt ya da daha 

fazla 

8. Evde ocuĵunuza ocuk ĸarkēlarē, hikayeler, masallar, 

ninniler dinletmek iin kullandēĵēnēz bir CD alar, 

kasetalar, ses kayēt cihazē, ya da MP3 var mē? 

(Kardeĸleriyle paylaĸtēklarē da dahil)  

 

 Evet   

 Hayēr 

9. ¢ocuĵunuzun, ocuk ĸarkēlarē alan, hikayeler, 

masallar anlatan, kendisine ait CDôsi ya da kaseti var 

mē?  

Yaklaĸēk ka tane var? 

 Evet 

 Hayēr  

 10 ya da daha fazla  

 3 ï 9 arasē  

 1 ya da 2  

10. ¢ocuĵunuz, DVD ya da bilgisayardan ocuklara 

yºnelik izgi filmler, videolar izler mi? 

 Evet   

 Hayēr 

11. ¢ocuĵunuza ĸarkē, ĸiir, tekerleme veya ninni sºyler 

misiniz? 

 Evet, her fērsatta 

 Evet, arada sērada 

 Hayēr, pek deĵil 

12. Bebeĵinizle, onu giydirirken, emzirirken ya da onun 

altēnē aarken konuĸur musunuz? 

 Evet, her fērsatta 

 Evet, arada sērada 

 Hayēr, pek deĵil 

13. Bebeĵiniz sesler ēkardēĵēnda siz de ona sesler 

ēkararak ya da konuĸarak karĸēlēk verir misiniz? 

 Evet 

 Hayēr 

14. ¢ocuĵunuza etrafta gºrd¿ĵ¿n¿z ĸeyleri gºsterip/ 

iĸaret edip isimlerini sºyleyerek, yeni ĸeyler ºĵretmeye 

alēĸēr mēsēnēz?  

¥rneĵin, ñaaa bak bu kuĸ, balon, tren, ayēcēk, topò gibi. 

 

 Evet 

 Hayēr 

15. Siz ya da baĸka bir aile ¿yesi ocuĵunuzu dēĸarēya 

ēkarma fērsatē bulur mu? ¥rneĵin, alēĸ-veriĸe, parka, 

pikniĵe, araba gezintisine vb. 

 

Yaklaĸēk ne sēklēkla ocuĵunuzu dēĸarēya ēkarērsēnēz? 

 

 

 Evet 

 Hayēr 

 Yēlda birka kez ya 

da daha az 

 Ayda yaklaĸēk bir 

kez 

 Ayda yaklaĸēk iki 

ya da ¿ kez  

 Haftada birka kez 

 Yaklaĸēk g¿nde bir 

kez 
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16. Sēradan bir g¿nde, ocuĵunuzu, evde ya da evinizin 

dēĸēnda bir yerde (ºrneĵin bakēcēsēnda) televizyonun 

karĸēsēna oturtup oyalar mēsēnēz?  

 

¢ocuĵunuz, televizyonu izler mi? 

 

 

 Evet 

 Hayēr 

 

 

 Evet 

 Hayēr 

 

17. Getiĵimiz hafta ierisinde, ocuĵunuz sizi 

kēzdērdēĵēnda, ona hi baĵērdēĵēnēz oldu mu?  

 

 

Getiĵimiz hafta ierisinde, ocuĵunuz sizi 

kēzdērdēĵēnda, ona hi vurduĵunuz oldu mu?  

 

 Evet 

 Hayēr 

 

 Evet 

 Hayēr 
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F. APPROVAL OF THE METU HUMAN SUBJECTS ETHICS 

COMMITTEE  
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G. INFORMED CONSENT  

 

 

ORTA DOĴU TEKNĶK ¦NĶVERSĶTESĶ 

                  MIDDLE EAST TECHNICAL UNIVERSITY 

  1956                          06531 ANKARA-TURKEY 

 

Psikoloji Bºl¿m¿ 

Department of Psychology 

Tel: 90 (312) 210 31 82 

Faks:90 (312) 210 79 75 

 

Sevgili Anne-Babalar, 

 Orta Doĵu Teknik ¦niversitesi Psikoloji Bºl¿m¿ olarak erken dºnem yaĸam 

stresinin ocuklarēn biliĸsel geliĸimleri ¿zerindeki etkisini araĸtērmak iin bir proje 

y¿r¿tmekteyiz. Bu alēĸma kapsamēnda bebeĵinizle bazē oyunlar oynayarak 

(oyuncaklarla dikkat oyunu, oyuncak saklama oyunu, gecikmeli taklit oyunu) onun 

biliĸsel geliĸimini deĵerlendirmek istemekteyiz. Bu oyunlarēn onlarēn geliĸimi 

¿zerinde hibir olumsuz etkisi bulunmamakta, ve bebekler bu oyunlardan keyif 

almaktadēr.  

 ¢alēĸma kapsamēnda sizin de bazē anketleri doldurarak ocuĵunuzun geliĸimi 

ve mizacē hakkēnda bilgi vermenize ihtiya duymaktayēz. Ayrēca bebeĵinizin geliĸimi 

iin ok ºnemli olan stres seviyesini ºlmek iin minik bir tutam sa ºrneklemi almak 

istemekteyiz. Bunun nedeni yaĸadēĵēmēz stresin v¿cudumuzda kortizol hormonu 

olarak ortaya ēkmaktadēr. Bu hormonun en kolay ºl¿m yºntemlerinden bir tanesi de 

satan saĵlanmaktadēr.  

Katēlēmēnēz bizim iin son derece deĵerli ve ºnemlidir. Bu alēĸmaya destek 

vermeye karar verdiĵiniz takdirde, size uygun olan bir zamanda evziyareti 

yapēlacaktēr. Bu ziyaretler ocuklarla alēĸma konusunda eĵitimli ve deneyimli, ODT¦ 

Geliĸim Psikolojisi doktora ºĵrencisi ve lisans ºĵrencileri tarafēndan 

gerekleĸtirilecektir.  
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¢ocuĵunuzun deĵerlendirmeleri ile sizin dolduracaĵēnēz anketlerdeki 

cevaplarēnēz kesinlikle gizli tutulacak ve bu cevaplar sadece bilimsel araĸtērma 

amacēyla kullanēlacaktēr. Bu formu imzaladēktan sonra hem siz hem de ocuĵunuz 

katēlēmcēlēktan ayrēlma hakkēna sahipsiniz.  

Bu alēĸmaya katēlarak saĵlayacaĵēnēz bilgiler, erken dºnem yaĸam stresinin 

bebeklerin geliĸimleri ¿zerindeki etkisini anlamamēza ok ºnemli katkēlarda 

bulunacaktēr.  

 

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

zeynepertekinn@gmail.com 

Tez Danēĸmanē: Prof. Dr. Sibel Kazak Berument Tel: (312) 210 3184  E-mail: 

sibel@metu.edu.tr 

 

Orta Doĵu Teknik ¦niversitesi Psikoloji Bºl¿m¿ ºĵretim ¦yelerinden Prof. Dr. Sibel 

Kazak Berument'in tez danēĸmanlēĵēnē yaptēĵē, doktora ºĵrencisi Zeynep Ertekin 

tarafēndan y¿r¿t¿len alēĸmaya tamamen gºn¿ll¿ olarak katēlēyorum ve ocuĵum 

.......................................................... katēlēmcē olmasēna izin veriyorum. ¢alēĸmayē 

istediĵim zaman yarēda kesip bērakabileceĵimi biliyorum, ve verdiĵim bilgilerim 

bilimsel amalē kullanēlmasēnē kabul ediyorum. 

 

 

Adē Soyadē ..................................................................... 

 

Ķmza      ...................................................................... 
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H. LIST OF PUBLICATIONS FROM THE CURRENT DISSERTATION  

 

 

From Study II  

Ertekin, Z., Gunnar, M. R., & Berument, S.K. (accepted for publication). 

Temperament Moderates the Effects of Early Deprivation on Infant Attention. 

Infancy (Manuscript ID: HIFC-2019-0093.R1). 

 

From Study III  

Ertekin, Z., Berument, S. K., & Gunnar, M. R. (2020). Examining the Role of 

Socioeconomic Status and Temperament in the Hair Cortisol Levels of Infants. 

Developmental Psychobiology. doi:10.1002/dev.22014 
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I. HUNGER INDEX  

Gēda G¿vencesi Ķndexi 

Aĸaĵēdaki sorularē son 1 yēlē d¿ĸ¿nerek cevaplayēn. 

 

1. Yemek yapacak malzeme (mesela sebze, et gibi) almak iin 

hi ailenizin parasēnēn bittiĵi oldu mu? 

 Evet 

 Hayēr 

2. Yeterli yiyecek alacak paranēz olmadēĵē iin, siz ya da 

evinizdeki bir baĸka yetiĸkinin, hi doyacak kadar yemek 

yiyemediĵi oldu mu? 

 Evet 

 Hayēr 

3. Yeterli yiyecek alacak paranēz olmadēĵē iin, ocuĵunuz ya da 

ocuklarēnēzēn, hi doyacak kadar yemek yiyemediĵi oldu mu? 

 Evet 

 Hayēr 

4. Evde yiyecek bir ĸey olmadēĵē iin, ocuĵunuz ya da 

ocuklarēnēz hi a olduklarēnē sºyledi mi? 

 Evet 

 Hayēr 

5. Yiyecek alacak yeterli paranēz olmadēĵē iin, ocuĵunuz ya da 

ocuklarēnēz hi a olarak yataĵa gitti mi? 

 Evet 

 Hayēr 

6. Yeterli yiyecek alacak paranēz olmadēĵē iin, hi ocuĵunuzun 

ya da ocuklarēnēzēn yemeklerinin boyutunu k¿¿ltt¿n¿z m¿ ya 

da ocuklarēnēz ºĵ¿n atladē mē? 

 Evet 

 Hayēr 

7. Yeterli yiyecek alacak paranēz olmadēĵē iin, siz ya da 

evinizdeki bir baĸka yetiĸkin, hi yemeĵinin boyutunu k¿¿ltt¿ 

m¿ ya da ºĵ¿n atladē mē? 

 Evet 

 Hayēr 

8. Yemek yapacak malzeme almak iin ok az paranēz 

kaldēĵēndan, ailenizi doyurmak iin, hi sēnērlē sayēda malzemeyi 

uzun s¿re kullandēnēz mē (mesela patates, makarna gibi)? 

 Evet 

 Hayēr 
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J. THE BRIEF SYMPTOM INVENTORY  

 

KISA SEMPTOM ENVANTERĶ 

 

Size ĸimdi insanlarēn bazen yaĸadēklarē belirtilerin ve yakēnmalarēn bir listesini 

okuyacaĵēm. Her belirti sizde hi olmayabilir, biraz olabilir, orta derecede olabilir, 

epey olabilir veya ok fazla olabilir. Daha sonra o belirtilerin sizde bug¿n dahil, SON 

BĶR HAFTADIR ne kadar var olduĵunu yandaki bºlmede uygun olan yere iĸaretleyin. 

 

 

 

 

 

 H
i
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z 
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a 
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1. Yaĸamēnēza son verme d¿ĸ¿nceleri      

2. Baĸka insanlarla beraberken bile yalnēzlēk hissetmek      

3. Yalnēz hissetmek      

4. H¿z¿nl¿, kederli hissetmek      

5. Hibir ĸeye ilgi duymamak      

6. Aĵlamaklē hissetmek      

7. Kolayca incinebilme, kērēlmak      

8. Uykuya dalmada g¿l¿kler      

9. Karar vermede g¿l¿kler      

10. Gelecekle ilgili umutsuzluk duygularē      

11. Bedenin bazē bºlgelerinde zayēflēk, g¿s¿zl¿k hissi      

12. ¥lme ve ºl¿m ¿zerine d¿ĸ¿nceler      
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K.  GLOBAL MEASURE OF PERCEIVED STRESS SCALE 

Algēlanan Stress ¥leĵi 

Yºnerge: Aĸaĵēda getiĵimiz ay ierisindeki kiĸisel deneyimleriniz hakkēnda bir dizi 

soru yºneltilmektedir. Okuyacaĵēm maddeleri ne sēklēkta hissettiĵinizi belirtiniz. 

Sorularēn doĵru veya yanlēĸ cevabē yoktur. ¥nemli olan sizin duygu ve d¿ĸ¿ncelerinizi 

yansētan yanētlarē vermenizdir. 
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1.Beklenmedik bir ĸeylerin olmasē nedeniyle rahatsēzlēk duydunuz mu?      

2.Yaĸamēnēzdaki ºnemli ĸeyleri kontrol edemediĵinizi hissettiniz mi?      

3.Kendinizi sinirli ve stresli hissettiniz mi? 
     

4. R G¿ndelik zorluklarēn ¿stesinden baĸarēyla geldiniz mi?      

5. R Yaĸamēnēzda ortaya ēkan ºnemli deĵiĸikliklerle etkili bir ĸekilde baĸa 

ēktēĵēnēzē hissettiniz mi? 
     

6. R Kiĸisel sorunlarēnēzē ele alma yeteneĵinize g¿ven duydunuz mu?      

7. R Geen ay, her ĸeyin yolunda gittiĵini hissettiniz mi?      

8.Yapmanēz gereken ĸeylerle baĸa ēkamadēĵēnēzē fark ettiniz mi?      

9. R Yaĸamēnēzdaki zorluklarē kontrol edebildiniz mi?      

10. R Her ĸeyin ¿stesinden geldiĵinizi hissettiniz mi?      

11.Kontrol¿n¿z dēĸēnda geliĸen olaylar y¿z¿nden ºfkelendiniz mi?      

12.Kendinizi baĸarmak zorunda olduĵunuz ĸeyleri d¿ĸ¿n¿rken buldunuz 

mu? 
     

13. R Zamanēnēzē nasēl kullanacaĵēnēzē kontrol edebildiniz mi?      

14.Problemlerin ¿stesinden gelemeyeceĵiniz kadarbiriktiĵini hissettiniz 

mi? 
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Research in Child Development (SRCD) in March 21 - 23, 2019, Baltimore, 

Maryland, USA. 
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M. TURKISH SUMMARY / T¦RK¢E ¥ZET 

 

BĶRĶNCĶ B¥L¦M 

Giriĸ  

Erken dºnem yaĸam stresi, yoksulluk, ihmal ve doĵum ºncesi olumsuz deneyimleri 

iermekte ve ocuklarēn geliĸimsel s¿relerini olumsuz etkilemektedir (Pechtel & 

Pizzagalli, 2011). Bu etkilenme derecesi, olumsuz koĸullara maruz kalma seviyesine, 

stresin t¿r¿ne ve maruz kalēnan s¿reye gºre deĵiĸebilmektedir (Teicher, Samson, 

Polcari ve McGreenery, 2006). Devlet korumasē altēndaki ocuklara verilen bakēm, 

aile ortamēndaki bakēm ile kēyaslandēĵēnda optimal seviyede deĵildir. Devlet korumasē 

altēnda yetiĸen ocuklarēn, aile ortamēndaki ocuklara gºre biliĸsel beceriler de dahil 

olmak ¿zere geliĸimsel olarak geride kalmalarē daha olasēdēr (Loman ve ark. 2009). 

Bu nedenle, bu alēĸmanēn ilk amacē, bebeklerin biliĸsel geliĸimlerini incelemek ve 

kurum bakēmēnda (ocuk yuvalarēnda) b¿y¿yen bebekleri aile ortamēnda b¿y¿yen 

bebeklerle karĸēlaĸtērmaktēr. Bu amala, ¢alēĸma Iôde, ocuk yuvalarēnda b¿y¿yen 

bebeklerin biliĸsel geliĸimleri kapsamlē ve boylamsal olarak ailede ortamēnda b¿y¿yen 

bebeklerin biliĸsel geliĸimleri ile karĸēlaĸtērēlmēĸtēr. Biliĸsel geliĸimin alt boyutlarē 

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

devamlēlēĵē (object permanance) becerileri alēnmēĸtēr. Ķkinci alēĸmada ise, yuvalarda 

b¿y¿yen bebeklerin biliĸsel geliĸimleri d¿ĸ¿k sosyo-ekonomik d¿zey (SED) aile 

ortmaēnda b¿y¿yen bebeklerle tek zamanlē olarak karĸēlaĸtērēlmēĸtēr. 

Farklē bakēm t¿rlerini karĸēlaĸtērmanēn yanē sēra, bu tezin amalarēndan biri de 

bebeklerin mizacēnēn evre ile etkileĸimini ve mizacēn d¿zenleyicirol¿n¿ incelemektir. 

Bu y¿zden hem ¢alēĸma Iôde hem de ¢alēĸma IIôde miza ºzelliĵi olarak sēkēntēlē 

durumlardan toparlanabilme becerisi (falling reactivity/ recovery from distress), 

farklēlaĸan hassasiyet teorisi (differential susceptibility theory) erevesinde 

incelenmiĸtir (Pluess ve Belsky, 2009). 

Yukarēdaki verilen bilgilere ek olarak, erken dºnem yaĸam stresi sadece ocuklarē 

geliĸimsel olarak olumsuz etkilemiyor. Bir dizi alēĸma, erken dºnemdeki sēkēntēlarēn 
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bebeklerin ve ocuklarēn stres d¿zenleme sistemlerini de etkileyebileceĵini ºne 

s¿r¿yor. ¥rneĵin, yoksulluk ve sosyo-ekonomik sorunlara maruz kalan ocuklarda 

kortizol d¿zeylerinin (stres hormonu) y¿ksek olduĵu bulunmuĸtur (Chen ve ark., 2010; 

Clearfield ve ark., 2014; Urizar ve ark., 2010). Kortizol¿n ocuklarēn biliĸsel 

geliĸimiyle iliĸkili olabileceĵini ºne s¿ren alēĸmalar da vardēr. Forns ve arkadaĸlarē 

(2014), orta SED aile yanēnda b¿y¿yen bebeklerde y¿ksek bazal kortizol d¿zeylerinin 

daha iyi biliĸsel becerilerle pozitif yºnde iliĸkili olduĵunu bildirmiĸtir. Bununla 

birlikte, d¿ĸ¿k bazal kortizol seviyesi, d¿ĸ¿k SED aile ortamēnda b¿y¿yen bebeklerde 

daha iyi y¿r¿tme iĸlevi (executive functioning) becerileriyle iliĸkilendirilmiĸtir (Blair 

ve ark., 2017). Bu nedenle, bu tezin ¿¿nc¿ amacē, kortizol d¿zeyinin ailelerin sosyo-

ekonomik d¿zeyi ile bebeklerin biliĸsel geliĸimleri arasēndaki aracē rol¿n¿ 

incelemektir. Bu amala ¢alēĸma IIIôte, d¿ĸ¿k SED aile yanēnda b¿y¿yen bebeklerin 

kortizol d¿zeyleri sa ºrneklerinden alēnmēĸtēr. SED, kortizol seviyesi ve biliĸsel 

geliĸim arasēndaki iliĸki incelenmiĸtir. Bu iliĸkide mizacēn rol¿ de ayrēca incelenmiĸ 

ve miza ºzelliĵi olarak olumsuz duygulanēm (negative emotionality) ºl¿lm¿ĸt¿r.  

¥zet olarak, mevcut tezde ¿ alēĸma vardēr ve her biri ayrē bir bºl¿mde arka arkaya 

verilecektir. Her alēĸma ile ilgili kēsa bir giriĸ, yºntem, sonular ve tartēĸma 

verilecektir.   

ĶKĶNCĶ B¥L¦M 

Birinci ¢alēĸma: Kurum Bakēmēnda ve Aile Yanēnda B¿y¿yen Bebeklerin 

Biliĸsel Geliĸmlerinin Boylamsal Olarak Karĸēlaĸtērmasē: Mizacēn D¿zenleyici 

Rol¿ 

2.1 Kēsa Giriĸ 

Devlet korumasē altēnaki ocuklara verilen bakēm t¿rlerinden biri olan ocuk 

yuvalarēnēn (institutions), fiziki koĸullarē yēllar iinde iyileĸmiĸ olsa da, hala 

kurumlarda ocuklarēn geliĸimi iin ok ºnemli olan bire bir etkileĸim ve bireysel 

bakēm imkanē yoktur. Bu nedenle, eĸitli araĸtērmacēlarēn gºsterdiĵi gibi, ocuklarēn 

geliĸimlerinde biliĸsel geliĸimleri de dahil olmak ¿zere gecikmeler gºr¿lmektedir 

(Smyke ve ark., 2007). Korunma altēnda bakēm gemiĸi olan ocuklar hakkēnda 
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yapēlan araĸtērmalar, bu bakēm t¿r¿n¿n etkilerinin sonraki yēllarda da devam ettiĵini 

gºstermiĸtir (Bos ve ark., 2009; McDermott ve ark., 2013). Kesitsel olarak yapēlan bir 

karĸēlaĸtērmada araĸtērmacēlar, kurum bakēmēnda yeni y¿r¿meye baĸlayan ocuklarēn, 

koruyucu aile grubundaki k¿¿k ocuklardan daha d¿ĸ¿k dikkat puanlarēna sahip 

olduklarēnē bulmuĸlardēr (Ghera ve ark., 2009). Fakat, kurumlarda bulunmanēn gerek 

etkilerini incelemek iin kesitselden ziyade boylamsal araĸtērma tasarēmē gereklidir. 

Bebekler ve ocuklarēnkurum ºncesi deneyimleri, doĵum ºncesi koĸullar da dahil 

olmak ¿zere deĵiĸiklik gºsterir, bu da onlarēn geliĸimlerini, ºzellikle biliĸsel geliĸimini 

etkileyebilir. Bu nedenle bu alēĸma, halen kurum bakēmēnda (ocuk yuvalarēnda) olan 

bebeklerin geliĸimlerini boylamsal olarak takip etmeyi amalamaktadēr. Yeniyi tercih 

etme, dikkat ve nesne devamlēlēĵē becerileri dahil olmak ¿zere biliĸsel geliĸimleri 

kapsamlē bir ĸekilde incelenmiĸtir. Nesne devamlēlēĵē bebeklerin zihinsel temsillere 

sahip olma yeteneĵini gºsteren ºnemli kilometre taĸlarēndan bir tanesidir (Kaufman, 

Csibra ve Johnson, 2005). Benzer ĸekilde, onlarēn yeniyi farketmeleri ve dikkat 

becerileri, ocuklarēn sonraki biliĸsel becerilerinin ºnemli yordayēcēlarēdēr (Bornstein 

ve ark., 2006; Colombo ve Mitchell, 2009). Ev ortamlarēna kēyasla kurum bakēmēnda 

erken biliĸsel geliĸimi anlamak, ºnleme ve m¿dahale alēĸmalarē geliĸtirmek aēsēndan 

kritiktir.  

Ancak kurumlardaki t¿m ocuklarēn olumsuz etkilenmediĵi gºr¿lmektedir. Bazē 

ºzelliklere sahip ocuklar, bu ºzelliklere sahip olmayan ocuklara gºre evreye daha 

duyarlēdēr. Bireysel farklēlēklar ve evresel etkiler arasēndaki etkileĸimi aēklayan 

teorilerden biri, farklēlaĸan hassasiyet teorisidir. Bu teoriye gºre bazē ocuklar 

(ºrneĵin, bazē genotipe sahip ocuklar) evrelerine daha duyarlēdēr ve evresel 

faktºrlerden daha ok etkilenirler (Pluess & Belsky, 2010). Bu alēĸmanēn ikinci 

amacē, kurum bakēmēnda b¿y¿yen bebeklerin biliĸsel geliĸimlerinin, ºzellikle dikkat, 

yeniyi tercih etme ve nesne devamlēlēĵē gºrevlerindeki performanslarēnēn miza 

ºzelliklerine gºre farklē ĸekilde etkilenip etkilenmediĵini test etmektir. Bireysel 

farklēlēklarē ve bu ocuklarē kurum bakēmēna neyin daha duyarlē kēldēĵēnē anlamak, 

m¿dahale programlarē iin ok ºnemlidir. Bu nedenle, bu alēĸma bebeklerde biliĸsel 

geliĸimin b¿y¿me oranlarēnda mizacēn (sēkēntēlē durumlardan toparlanma becerisi) 

d¿zenleyici rol¿n¿ incelemiĸtir. ¢alēĸmanēn hipotezleri:  
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Å Kurum bakēmēnda b¿y¿yen bebeklerin biliĸsel geliĸimlerinin b¿y¿me hēzē, aile 

grubundaki yaĸētlarēna gºre daha yavaĸ olmasē beklenmektedir.  

Å Miza olarak sēkēntēlē durumlardan toparlanmakta g¿l¿k eken bebeklerin biliĸsel 

gelĸimlerinin kurum bakēmēndan daha olumsuz etkileneceĵi ºngºr¿lmektedir. 

Bununla birlikte, bu bebekler aile ortamēndan daha fazla yararlanarak daha y¿ksek bir 

b¿y¿me oranēna sahip olacaklarē ºngºr¿lmektedir. 

2.2. Yºntem  

2.2.1. ¥rneklem 

Bu alēĸmada kurumlarda veya biyolojik ailesiyle birlikte kalan 3-15 aylēk bebekler 

dºrt aylēk aralēklarla ¿ farklē zamanda takip edilmiĸtir. ¥rneklemimiz "Korunma 

Altēnda B¿y¿mek" Projesinin bir parasēdēr (Berument ve S¿mer, 2013-2017). 

Katēlēmcē sayēsē her ºl¿m aracē iin farklēlaĸmaktadēr (bkz. Tablo 1). Aile grubundaki 

65 annenin eĵitim d¿zeyleri 1 ile 9 arasēnda deĵiĸmektedir (1 = okuma yazma 

bilmeyen, 2 = okuma yazma bilen, fakat diplomasē olmayan, 3 = ilkokul, 4 = ortaokul 

5 = lise, 6 = ºnlisans, 7 = ¿niversite derecesi, 8 = y¿ksek lisans derecesi 9 = Doktora 

derecesi) (Ortalama eĵitim seviyesi= 6.78, SD = 1.19). Ailelerin gelir aralēĵē 0 (0 - 

1000 T¿rk Lirasē) ile 10 (10.000 T¿rk Lirasē ve ¿zeri) arasēnda deĵiĸmektedir 

(Ortalama gelir d¿zeyi = 5.65, SD = 2.20). 

2.2.2. Veri Toplama Aralarē 

Yeniyi Tercih Etme Gºrevi: Bebeklerin yeniyi tercih etme becerileri, Domsch, 

Lohaus ve Thomas (2009) 'dan uyarlanan bir task ile ºl¿lm¿ĸt¿r. Bu gºrev 3 ila 12 

aylēk bebeklere uygulanmēĸtēr. Bu gºrevde kēsaca, power-pointte ilk iki slaytta ekranēn 

saĵ ve sol kºĸesinde belli bir ĸekil veya kadēn y¿zleri gºsterilmiĸtir. Daha sonra ¿¿nc¿ 

ve dºrd¿nc¿ slaytta ise ekranēn bir kºĸesinde eski ĸekil veya y¿z, diĵer kºĸesinde ise 

yeni ĸekil ve yeni y¿z gºsterilmiĸtir. Bebeklerin yeni olan ĸekle ve y¿ze bakma s¿releri 

ºl¿lm¿ĸt¿r. Yeniye bakma s¿resi su ĸekilde hesaplanmēĸtēr: [N/(F+N) Ĭ 100]; N 

burada yeni olan ĸekle/y¿ze ortalama bakma s¿resini gºstermektedir, F ise ilk iki 

slayta ortalama bakma s¿resini gºstermektedir (Marino & Gervain, 2019). 














































