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1. Background 

 

A child's temperament research this year, around 60 years began, with Alexander Thomas 

and Stella Chess's long-term follow-up testing in New York Longitudinal Study   (Thomas 

and Chess, 1977). After that pioneering study  the concept got into the focus of interest of 

developmental study (Peters and Martin Wachs, 1984). Researchers interest continues to this 

day, in recent years several studies have been published on this subject, which is due to the 

temperament affects on social relationships, academic performance, health and 

psychopathology (Zentner and Shiner, 2012). 

The child's temperament and the parent's behavior, parenting practices influence each 

other mutually into one another, with the passage of time (Kiff et. al., 2011). A child's 

temperament affects social interactions, and they also affect the temperament characteristics 

(Putnam et. al., 2002). Research shows that a child's temperament leads to different outcomes 

in  different relationship contexts, and the socializing effects influence differently the children 

of different temperaments (Kochanska et al., 2005). The parent sensitivity and willingness to 

adapt to the child's temperament profile of an important predictor of long-term adaptation and 

integration. 

The child's temperament and interaction with the mother together affect the child's 

cognitive abilities, behavioral control and socialization (e.g.: Pluess és Belsky, 2010; Karrass 

és Braungart-Rieker, 2004; Miceli et al., 1998; Peters-Martin és Wachs, 1984; Kochanska et 

al., 2007; Stifter és Wiggins, 2004). 

Parent-child interaction plays a complex role in the development of at-risk children: 

relieve, but also aggravate the developmental risk (Aylward, 2003); in case of perinatal risk 

the environment has a particularly important role in development (Kalmar, 2007). Preterm 

birth developmental risk is well  characterized by the moving-risk model of Gordon and Jens 

(1988). According to the model, children could anytime get into the endangered category in 

the children's development time, and they may also get out of it, and this is the back and forth 

motion may repeat several times. 

The group of preterm babies is extremely heterogeneous, partly due to this the results of 

research in terms of longer-term outcomes of preterm birth is not uniform. Based on Healy 

(2010) summary, a higher proportion of attention, internalizing and externalizing problems 

can be found during childhood, together with lower IQ and socialization difficulties. In 

addition, the preterm children's temperament is different from the ones of full-term. The two 

groups were found to be different in some cases globally by the researchers, but is more 

common that there is a difference between them in some temperament dimensions (Chapieski 

and Evankovich, 1997). 

 

2. Objectives and research questions 

 

Our full longitudinal research is designed to deepen the understanding of the 

development of preterm babies; examination of the factors related to the significant variability 

in their development. Preterm birth is a risk factor concerning the cognitive, linguistic, 
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emotional and social development as well. A child's temperament is a significant factor in 

social, emotional and personality development (Gartstein and Rothbart, 2003, Kochanska, 

2005, Fox and Henderson, 1999), the temperament differences have an effect on the 

interactions to other people, cognitive and linguistic development. Based on the above studies 

we put in the focus of this study examining preterm children's temperament development. 

In our study, we discussed in the preterm and full-term children's temperament 

characteristics, patterns, issues related to the changes over time; moreover the interrelation of  

temperament and the mother-child interactions, and cognitive development are discussed. 

Based on previous research, we assumed more temperament characteristic differences 

between the two groups, which is presumably attributable to the effects of the premature birth 

to the nervous system (e.g.: Klein, 2015). In addition, it was expected that gender differences 

mentioned in  previous research could be detected in this sample, too (Else-Quest et al 2006; 

Olin et al, 2013). 

Our hypothesis is that both groups show a moderate continuity in temperament 

characteristics; normative changes experienced in aging (Rothbart and Bates, 2006;. Clark et 

al, 2008). 

The  temperament researches identified three distinct stable temperament types using   

varied methodology and  samples (e.g.: Chess and Thomas, 1977, Minde et al, 1989; Caspi, 

2000; Asendorpf and van Aken, 1999). The three types are: undercontrolled/difficult 

temperament, resilient/easy temperament and overcontrolled/slow to warm up temperament. 

We assumed that  based on the methodology used by us the three temperament types would 

be identified; these are presumed to be moderately stable in the group born at time, but 

unstable in the preterm group. 

The higher scores on cognitive function tests  includes behavioral competence as well 

(Karp et. al, 2004), so we expected correlation between temperament and cognitive 

development. The preterm studies have heterogeneous results up this time; due to this fact a 

question arises that relation of cognitive development and temperament is about the same or 

different with the full-term group's results. 

Based on the previous research (e.g.: Stifter & Wiggins, 2004; Neiztel & Stright, 2004) 

we assumed that the infant characteristics qualified as unmanageable (e.g. more negative 

emotions) in the full-term group are related to the less harmonic interactions and to the less 

sensitive, less warm and more controlling behavior of the mother. 

Based on the newer preterm infant interaction researches which state that with the 

mothers of the preterm infants  the active, positive and caring behavior is more typical in 

response to the infant’s qualities (Bozette, 2007), the question arising if the pattern expected 

to appear in the control group appears in the preterm infant’s group as well, or the child’s 

temperament relates to other interaction or mother qualities or the relation is the same, but 

realized in different ways. 

Moreover it was assumed, that the mutual interactions with the mother and the more 

sensitive maternal behavior foreshadows the child’s more efficient emotional regulation, less 

negative emotions, better general mood, being approachable and adaptable, having less 

intensive behavior, less intensive activity in the group of full-term group (Fish, 1998); but 
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more efficient emotional regulation in the preterm infant’s group  (Clark et al., 2008; Shah et 

al., 2013). 

Based on previous research, the combined effect of temperament and interaction with the 

mother to the cognitive development is likely, however, the studies examined different 

characteristics in case of mothers and children. So the question is formulated as to 

demonstrate the long-term effect of the temperament and the mother-child interaction to the 

children's development. 

 

3. Method 

 

The fundamental examinations of this dissertation happened in the research focused on 

the simultaneous and longitudinal patterns of early childhood development, within them 

studying the role of being preterm, led by Magda Kalmár (Kalmár, 2003). The study sample 

consisted of a group of preterm and a full-term control group. Subjects in the control group 

were involved in Budapest Family Study, led by Judit Gervai (Gervai, 2005). The 

development of the children in studies presented in this disstertation were followed until the 

age of three. The characteristics of the groups are shown based on the longitudinal sample. 

The preterm group made by 28 mother-child dyad. The children born between the of 

28th-33rd gestational weeks (mean = 30.93, SD = 1.63), birth weight was between 800 and 

1990 grams (mean = 1426.79, SD = 293.96). 64% of sample was born with appropriate 

weight for gestational age (AGA), 36% had low birth weight (SGA). By the average risk 

index (Littman and Parmelee, 1978), 10.79 (SD = 3.01), the group expects a moderate risk 

children. The boys share of 46.4%. A control group consisting of 35 mother-child dyads. 

Children born to time, their weight was between 2650 and 4350 grams (mean = 3440.3, SD = 

370.40). The boys share is 54.3%. The two groups were attempted to fit at the beginning of 

the investigation based on the child's gender and socioeconomic status of the family. The fit is 

not perfect, unfortunately, a group of full-term children with two possible variables affecting 

the fit is not well suited to the preterm group: maternal educational level and age of mothers. 

The two variables are statistically controlled for the potential impact. 

The  development examination of children at the age of 1, 2 and 3 years the Bayley 

Scales of Infant Development II (BSID II, Bayley, 1993) was used. To measure the 

temperament observational methodology was used; the main arguments of the observer 

ratings were the reliability and objectivity. Two measurements were chosen, which evaluate 

the child's behavior in developmental test situation. In this situation the behavioral differences 

manifested reflect the differences in temperament (Roth et al., 1984). One of the measures 

used in the BSID-II Behavior Rating Scale. This scale is often used to measure the 

temperament (e.g.: Baroni, 1992). Two scale factors, Orientation / Engagement and Emotional 

Regulation are used from the Behavior Rating Scale.  In addition to the BSID-II Behavior 

Rating Scale to measure temperament we used a method which gave a more detailed picture. 

The Tester's Ratings of Infant Behaviour (TRIB, Wolke et al., 1990) evaluates using 15 scales 

of the child's behavior. The initial gauge was modified by researchers of the Budapest Family 
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Study (Lakatos, 2002). In our research we have used this 13 scale, amended version of TRIB.  

Children temperament at age 1, 2 and 3rd years were coded. 

In our analyses we used the mother-child interaction data of the recorded free play and 

structured play situation as well; the recordings were made when the children were at the age 

of 1. The interactions  were analyzed by Ribiczey Nóra (2003, 2010, Ribiczey et al., 2010); 

she constructed factors from the variables characterizing the maternal and child interaction 

behavior and the interaction itself. The present investigation used the above factors. 

 

4. Results and discussion 

 

Preterm birth and  gender effect on temperament 

 

At one year of age differences were found between the target and the control group in 

more characteristics, corresponding partly to our expectations. The preterm babies compared 

to full-term babies show more positive emotions, better moods, less intensively express like or 

dislike, they vocalized less and move less during the test. Exciting result is the overall positive 

mood in preterm children, they smile and laugh more than their counterparts born in time. 

This result is contradictory against a good portion of research results (e.g.: Garcia Coll and 

Lagasse, 1996; van Beek et al, 1994; Langkamp et al, 1998; Monti et al, 2013), but the 

majority of  those researches made their research examining the temperament of younger 

infants (under 8 months), or high-risk sample of children. Similar results were obtained in a 

moderate risk (e.g.: Sajaniemi et al, 1998; Perez-Pereira et al., 2016),  and older age sample 

(Perricone and Morales, 2011). In the background of this phenomenon are likely mediating 

factors (such as maternal behavior). 

By the age of two previously identified differences between the two groups disappeared, 

but by the age of three new variations have appeared; preterm infants behaved less robust in 

the test recording, jittered and moved more. Preterm infants with early childhood higher 

activity levels also appeared in more recent research (Klein, 2013;. Perricone et al, 2013).  It 

is possible that the tasks of this age mean greater strain in preterm children - have been 

reported, however, if this difference persists, the disadvantage of preterm babies in the future, 

the less tolerance, robustness mean a risk factor for later school difficulties for which this 

population often experience (Healy, 2010). The vanished differences between the two groups 

at 1, 2 and 3 years of age  in terms of attention, control and adaptation may result from the 

fact that the sample was of moderate risk level. 

Between the boys and girls in one and three years of age, we found differences. Our 

hypothesis that boys have greater motor activity and intensity of, and the advantage of girls in 

the field of attention (distractibility) has been confirmed. The less effective emotion 

regulation experienced with the boys may be related to the weaker attention (e.g.: Basilio & 

Whitebread, 2012). Overall, we can say that our results confirm the temperament differences 

between genders found in  Else-Quest et al. (2006) meta-analysis. 

The gender and birth status interaction proved to be significant in more cases. The 

preterm boys  at the age of one and two are less involved with the test situation compared to 
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the preterm girls and full-term boys, by the age of two they became less approachable and 

robust.  But by three years of age the preterm boys  were not different either to preterm girls 

nor full-term boys.  Preterm boys are more vulnerable in terms of developmental outcomes 

than  preterm girls (e.g.: Nagy et al, 2016; Kumar et al, 2013; Reis et al, 2012). Our results in 

temperament differences between girls and boys born prematurely may contribute to the 

details of the picture and may add to the exploration of vulnerabilities of the preterm boys. 

 

The development of temperament 

 

As the first step in testing the continuity of temperament characteristics we looked at the 

relationship between the characteristics at three age. The pattern of relations is different in the 

two groups; the characteristics are continuous with preterm infants between one and two years 

of age, while they are continuous rather between  2 to 3 years of age in the full-term group. 

The degree of continuity is stronger than expected;  among full-terms is of moderate to 

medium, while among preterm infants it can be considered medium to strong. In the different 

temperament definitions the continuity of characteristics is important, this way our results fit 

well with the theoretical expectations. However, the results of the regression analysis has 

shown that in many cases, the continuity of the characteristics originates in the relations to 

each other in both groups. 

Considering the formulation of temperament characteristics  in time  the expected 

normative changes were seen in more cases (e.g.: decrease in negative emotional expressions, 

attention becomes effective) in both groups. The normative declination in activity was 

detected in the full-term group, among preterm infants it was not. The differences between the 

groups in the development of activity explain that at one years of age preterm infants were 

more passive than the full-terms as expected; but by the age of 3 turned - the preterm children 

were more active during the test. In addition, the children "tolerance" the situation, robustness 

of preterm babies do not rise, while it increased among full-term children between 1 and 2 

years of age. This discrepancy can be attributed to the fact that children at age one equally 

well tolerated the test situation, but by the age of three preterm children tolerated less.  

The lack of decline in activity and the lack of robustness increase in the target group is 

likely originated in the premature birth risk and fits well with the moving risk concept 

described by Gordon and Jens (1988). If this trend is maintained, then it makes a risk factor 

for the later development and may explain the phenomenon that preterm infants of older age 

often have too high activity level (e.g.: Aylward, 2003; Perricone et al, 2013). 

Examining the patterns of temperament  the children of all the three ages were placed in 

three groups based on the TRIB scales. The three age received three clusters roughly 

corresponding to one another. Based on the characterizations in previous research (e.g.: Chess 

and Thomas, 1977; Minde et al, 1989; Caspi, 2000; Asendorpf and van Aken, 1999) we get 

similar threefold typology described; they are roughly adequate with some differences to the 

first cluster of easy/resilient temperament, the second is slow to warm up/overcontrolled 

temperament, while the third is the difficult/undercontrolled temperament. There was no 

difference between the preterm and full-term children, how are they distributed among the 
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clusters. Above the age of two, types are considered to be stable, which is earlier than the 

results for most of the studies. The three types are good predictors of adjustment in adulthood,  

but currently we little know about its development under three years of age. It is (also) due to 

the fact that majority of studies generally started with children of age 3-4 years (Zentner and 

Shiner, 2012), so our results about stability beginning at 2 years of age increase our 

knowledge about temperament types. The absence of difference in stability between the two 

groups is presumably due to the moderate risk level of our premature sample. 

 

The relationship between development and temperament 

 

A number of features related to the development indexes, most of them at least two 

measuring points.  Among the features some connected with the test results, based on that 

how could the children cope with the test situation, adapt to that, cooperate with the examiner, 

how could they concentrate to the solution of tasks (emotional regulation, 

orientation/engagement, adaptation, robustness, cooperativeness, attentiveness, distractibility, 

demandingness); so that in the background of  relations is that the performance shown in the 

capability tests depends on the behavioral competence as well (Karp et al., 2004; Kubicek et 

al., 2001).  The relation between mood, negative emotions, vocalization and development  

presumably is some kind of regulatory mechanisms. The relationship between attentiveness 

and cognitive development in the  preterm group disappeared by third year of age, which may 

be explained by further research. 

The results of the analysis carried out with temperament types  at 1 and 2 years of age, as 

in previous researches, difficult temperament is a risk factor for development. The 

relationship may be explained:  these characteristics make it difficult for the child the 

exploration, the social interactions and thus the learning too (e.g.: Dixon et. al, 2006), which 

appears in the developmental test achievement. The preterm group had no longitudinal 

relationship between temperament and development, which is attributable to the influence of 

environmental factors (see the next chapter). 

In case of the concurrent relationship between language development and temperament 

the relations were as expected, however, we could not detect longitudinal relationship. 

Looking at the full-term group easy/resilient children showed better language development 

level than difficult/undercontrolled children; this also matches the earlier results (e.g.: Salley 

and Dixon, 2007).  In sum the characteristics which help the social interactions are related to 

the language sub-scale of BSID-II; they may support the language development of the 

children. The absence of longitudinal relationship may be explained by further research. 

 

The relationship between temperament and  the mother-child interaction 

 

The  age one's temperament of the child and the characteristics of interaction with his 

mother showed connection in both groups, but these links are differ from each other. In the 

preterm group, there is much more relation than in full-terms. It seems that only a small effect 

of temperament differences can be detected in the maternal behavior in the full term group. 
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The interaction between mother and child influenced by many factors (Guralnick, 2012; 

Bronfenbrenner, 1993; Belsky, 1984);  it is conceivable that in this case, these factors have 

played a more significant role in the mother's behavior than the child's temperament; or the 

temperament  together with these characteristics  influence the mother's behavior. 

In the target group the mother's interaction characteristics had a stronger connection with 

child's temperament, which may be due to the widely accepted viewpoint that the 

development of at-risk children influenced by the environment is especially significant 

(Kalmar, 2007; Stevenson Barratt et al, 1996;. Aylward, 2002), but it also may show that 

mothers of preterm children are trying their behavior (especially in terms of teaching) to adapt 

as much as possible to the characteristics of the child, which may be due to the vulnerability 

of the child or its mother's perception (as well). 

In the full-term group the mother's teaching effort influenced mainly the task-related, 3 

years of age characteristics of the child in a positive way. It is possible that these children are 

"accustomed" to such situations, getting tasks to do familiar to them, this kind of interaction 

with adults is not strange, and it appears in their behavior.  Among preterm infants the 

mother's verbal activity is beneficial for attentiveness, distractibility and robustness of 

children 3 years of age, but the children of active mothers vocalized less. We assume 

underlying regulatory mechanisms related to the connection between mother's verbality and 

children's characteristics. The maternal behavior, adequately due to the developmental risk, 

may realize stronger external regulation, which promotes the formulation of children's self-

regulation. In supporting the child's self-regulation the signs of the environment's special role 

can be detected which may alleviate or  aggravate the developmental risk (Aylward, 2002, 

2003). 

The effect of maternal verbal activity in focusing attention, distractibility and robustness 

especially significant result. At the age of three preterm babies beared less well in the test 

compared to full-term children. There is a background fact that the robustness grows as aging 

in full-terms while in preterms it does not.  This trend, combined with the fact that the activity 

level is not reduced in this group, if maintained in later ages, becomes a  risk factor for future 

behavioral problems, and school difficulties. 

The distractibility and robustness were even at this age in relation with the results 

obtained by the developmental test, in opposition with the other temperament characteristics. 

The language development  showed correlation with all three characteristics.  Among preterm 

infants are often seen behavioral and school difficulties, and  attention problems (e.g.: Healy, 

2010) (which of course may also be in relation with difficulties to the school). Based on our 

results of maternal verbal activity in premature infants it can act as a protective factor for the 

subsequent attention, behavioral and school problems, which underscores its importance in 

prevention and intervention. 
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Temperament, mother-child interaction and development 

 

Many research results support the idea that the child's characteristics and interactions 

with the environment together influence child development (eg .: Poehlmann et al., 2012). We 

got similar results related to cognitive development for the preterm group. It seems that in 

case of difficult/undercontrolled preterm child an emotionally positive, engageable mother, 

while in easy/resilient or slow to warm up/overcontrolled preterm children case a mainly 

teaching mother has positive effects on the later cognitive performance of the child. There are 

results in previous researches, that the mother's teaching behavior (e.g.: Fagot and Gauvain, 

1997), as well as positive engagement (Poehlmann et. al., 2012), in interaction with the child's 

temperament influence the cognitive development; but the researchers studied mainly either 

an optimal-less optimal maternal behavior dichotomy or examined the influence of one 

maternal interaction characteristic.  Our own study examines the effects of different maternal 

interaction styles which are considered similarly adequate; it shows a more complex view 

beyond the previous studies. 

Only the temperament had influence to the results achieved on the developmental test in 

the full-term group. The finding shows significant effects of the environment in case of 

developmental risk; i.e. such differences in the interaction which do not influence (or the 

influence could not be detected in the present examination)  the typically developing 

children's development but they influence the development of preterm babies (Kalmár, 2007; 

Kalmár, 2011).  Our results affirm the view that the environment can alleviate, but it can 

aggravate the perinatal risk (Aylward, 2002, 2003), however, highlight the importance  of 

temperament  in the  different effects of parenting practices (Putnam et. al., 2002). 

From the models of temperamental and environmental common impact on outcomes, our 

results could mainly be interpreted in the goodness of fit model presented by Chess and 

Thomas (1999). In case of  moderate perinatal  risk  the differing maternal behaviors proved 

to be properly fitting; taking the cognitive outcome they proved to be protective factors, that 

decrease the risk due to preterm birth. Our results should be strenghten on a broader sample 

but it is indicated, that in intervention planned for the families with preterm babies the child's 

temperament and its diverse effects on parenting and development has to take into 

consideration and focus on.  

 

5. Summary 

 

Our research aimed to study preterm children's temperament, on the other hand, had a 

part in supporting the practical work with preterm babies and their families. Our results show 

that the preterm birth effect appeared  in the temperament differences between preterm and 

full-term children, in the development of temperament characteristics, and in its relation to the 

cognitive development and mother-child interaction. 

Overall, our findings fit well with Developmental Systems Approach, which is developed 

for design and implementation of early intervention programs for children with developmental 

risk or disabilities (Guralnick, 2012). The interplay between risk and protective factors of 
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development we have seen examples of relationships between parent-child interactions and 

temperament and between temperament, parent-child interaction and cognitive development. 

However, the risk concerning the developmental resources and processes in preterm 

infants has often enough influence to bring down the level of the child's competence 

compared to full-terms (Guralnick, 2012); it could probably be traced at the changes in 

concurrent relationship of  temperament and cognitive development. 

The design and implementation of interventions on three of our results is considered 

particularly significant. Two temperament characteristics, robustness and motor activity 

atypically developing in children with moderate perinatal risk; cancel of normative growth in 

robustness and of normative decline in activity. Both means risk factor for later problems, so 

it is reasonable for the interventions to be taken into account and, if possible, their 

improvement. The latter is related to our result that the mother's verbal activities at the baby's 

one year of age influences the preterm babies robustness, distractibility and attentiveness at 3 

years of age. The more active maternal verbal activity proved to be a protective factor with 

respect to these characteristics, so it is worth to consider as fields of intervention.  By our 

third result, in case of differing temperament types in the preterm group from the perspective 

of cognitive outcome different maternal behaviors proved to be protective factor which 

reduces the risk due to preterm birth.  One of the main objectives of the temperament focused 

interventions is to help the fit between parent and child. Based on our results it is worth to 

build into the intervening programs the assessment of the child's temperament, the elements 

that help to fit the parents and the child,  because the good fit between temperament of the 

child and behavior of the parents supports the child's cognitive development (as well). 

The results, as with any study, are of restricted force so they should carefully be handled. 

In our study we followed preterm babies of moderate risk level; the size of sample was as 

usual concerning this type of researches, but it was a relatively small sample. The strong point 

of our survey is the application of control group – but we could not perfectly fit the two 

groups. The differences were controlled using statistical methods.  At some ages, in some 

cases data elements were missing, which were replaced using statistical methods according to 

the methodological recommendations. The measurement of temperament is based on 

objective, reliable observer's evaluation methods; using these distortion effect of biased 

perception can be eliminated. From the environmental aspects the particularly important 

mother-child interaction has been analyzed, but further analysis of potentially effective factors  

we could  get a more detailed picture about the children's development. 
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