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ABSTRACT 

This study has two focuses, firstly focusing on the relationship between body image and 

psychosomatic symptoms among Turkish adolescents. The ANOVA analysis is conducted to 

compare the psychosomatic symptoms of adolescents depending on their body image. 

Secondly, the predictive value of vigorous physical activity (VPA) and social support (from 

family and peers) on body mass index (BMI) and somatic symptoms examined. After 

distracting the variable failing to provide statistically meaningful relationship with other 

variables, such as body weight perception, Structural Equation Modelling (SEM) is used for 

the second research interest. Turkish sample consist of 5848 adolescents (11-13-15 year old’s), 

participated the 2018 HBSC survey. 

Results proved that adolescent who deviated from normal weight perception has higher 

somatic symptoms compared to those who normal weight perception. Secondly, higher VPA 

and social support estimated lower BMI and lower somatic symptoms.  
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1. INTRODUCTION 

Adolescence is a transition phase, from childhood to adulthood. The adolescent has gone 

through number of changes on their body, social network and psychologically. Due to these 

rapid changes, adolescents are more vulnerable in terms of body dissatisfaction (Clay et al., 

2005). Overweight perception among adolescents has a strong effect on dieting and weight 

control; it can lead to life-threatening conditions like eating disorder (Mann et al., 1983) and 

depression (Ganesan et al., 2018). The body of individuals serves as a primary locus for the 

unfolding human life, manifesting experiences, senses, and perceptions. The way individuals 

perceive their body is crucial. There are several influences on how individuals feel and think 

about their bodies such as physical attributes, social environments, societal messages. This 

study is going to dive into the complex interplay between subjective somatic complaints, body 

image, BMI and various psychosocial factors, including family support, peer support, and 

engaging in vigorous physical activity among adolescents. 

This study is based on the data set of The Health Behavior of School Aged Children 

(HBSC) which is a cross-national study of World Health Organization (WHO) that entails 

school-based surveys on health behaviors of 11-13-15 year old age groups. It is conducted every 

four years since 1983/1984 across 45 countries. Just like WHO, HBSC study also advocates 

that health encompasses physical, social, and emotional well-being (World Health 

Organization, 1986). The HBSC study’s objective is to produce new information and increase 

the understanding of adolescent health and well-being. Researchers from different disciplines 

are engaging HBSC studies therefore variety of conceptual and theoretical models are being 

used to describe, analyze, and illustrate the health behavior and health state of young people. 

Further objectives of the HBSC project are to provide insight and impact health promotion and 

education policies, programs, and practice for youth at national and international aspects. 

Adolescents constitute the largest generation of youth for the first time in the history, 

comprising a quarter of the world’s total population (Sawyer et al., 2012).  As William 

Wordsworth (1807) said in his poem, “The child is father of the man.”. Children and 

adolescents of today, are going to be our future. This aspect draws a big importance on the 

HBSC study. Understanding the health-related behaviors, lifestyles, wellbeing of adolescents 

is a powerful tool for supporting the development of healthy generations. HBSC studies both 

risk and protective factors for health and well-being of adolescents, and this provides wide 

range of behavioral indicators for health. 
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1.1 Body Image 

“I dive into the well of my body  

And end up in another world  

Everything I need 

Already exists in me  

There’s no need 

To look anywhere else”  

  Home Body - Rupi Kaur (2020) 

Body image is a multidimensional phenomenon that has a growing body of studies. 

Body image term emerged as mental representations (self-perception and self-attitudes) of one 

about their body including thoughts, beliefs, behaviors, and feelings (Ramos et al., 2019) and 

its functions (Aslan, 2004). There are two elements of body image: perceptual and attitudinal. 

The perceptual aspect relates to accuracy of one’s perception of their body size and shape; while 

the attitudinal aspect refers to the feelings and emotions connected with these perceptions. 

Ultimately, perceptual, and attitudinal elements evolve over time and form the cohesive body 

image (Gardner, 2002). 

Body is a crucial part of human experience for all human beings. Throughout body 

image studies, body experience has been seen as a main component for human functioning 

(Cash, 2011). Throughout lifespan, body has a big role in one’s psychological growth. There 

are variety of behaviors linked with body-experience, this shows the widespread effect of body 

image (Fisher, 1990). Cash (2011), claims body image affects our thoughts, emotions, and 

behaviors daily. Most dramatically, it has an influence on our intimate and public relationships. 

Knafo (2016) proposed that body image has a comprehensive effect on one’s self esteem, 

identity, mental health, and social life. These points and outcomes of body image is point out 

the importance of the issue.  

Body image perception classified as positive, negative, or somewhere in between. It is 

a continuum. Recent report showed that body dissatisfaction is highly prevalent and increasing 

among adolescents (Currie et al., 2012). Satisfaction level of body size is measured by self-

report questionnaires which allows subjects to determine the intensity of agreement or 

disagreement with statements related to body. Weight perception on the other hand, is the 

interpretation of one’s own weight status (Quick et al., 2014). In the HBSC study, there is a 

data regarding weight perception. It allows researchers study in body weight perception which 

has a significant importance on body image. It is important to study this subject because body 

Esra Salman
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weight satisfaction may change quickly during adolescence because of the somatic changes in 

their body, as a result it may negatively affect adolescent’s mental well-being and behavior.  

Any disturbance or negativity towards domains of body image including thoughts, 

beliefs, behaviors, and feelings called body image concerns or negative body image (Ramos et 

al., 2019). Children with higher BMI (Body Mass Index) has a risk of experiencing 

discrimination against their appearance, that risks of developing internalizing symptoms in 

long-term (Puhl & Latner, 2007). Children are experiencing judgment on their body weight 

(Rees et al., 2011). Consequently, this discrimination might increase children’s awareness and 

internalization of social attitudes about their weight which might lead adolescents have even 

more negative body image (Puhl & Latner, 2007).  

Body image has been under effect on so many variables as body weight perception is 

one of them particularly among adolescent girls (Voelker et al., 2015). Adolescents have been 

through variety of physiological changes, including weight gain, emotional and cognitive 

changes. Changes that come with the puberty requires adolescents to reconstruct their body 

perception, because extreme preoccupation about body might lead to decrease in self-esteem 

(Mills et al., 2011). Additionally, social changes lead adolescents to have greater concern for 

their physical appearance. In. other words they tend to compare themselves with their peers and 

media figures (Jones, 2001). Contemporary media, promote thin body for females (Speck et al., 

2004) and slim but muscular body for males (Jung, 2011).  

A cross-cultural study (Whitehead et al., 2017) propose that there is an increase of the 

prevalence of perceived overweight among boys. Despite the increase among boys, girls 

remain to have higher possibility than boys to perceive themselves as overweight. 

 Çam and Top (2019) proved that obesity has a negative effect on children’s life. Their 

study proves engaging more physical activity, decreasing the screen time, and having a fruitful 

parental relationship could contribute to reducing the prevalence of obesity for obese students. 

 Obesity on children is on rate for several decades, as one of the results children are 

experiencing judgment on their body weight (Health and Social Care Information Centre, 

2009). WHO (2024) stated that there is a significant raise in the number of obesity and 

overweight around the world; over 390 million overweight and 160 million obese children and 

adolescent (5-19 age group) found in 2022. Overweight ratio increased from 11.2% to 17.9% 

and obese rates increased up to 13.5% from 2.9%, between 2000-2004 and 2015-2019 in 
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Türkiye. Additionally, it is stated that being overweight and obesity cause some health problems 

and this trend is more common among boys than girls (Yavuz, 2023). 

1.2 Somatic Symptoms 

Variety of self-reported somatic symptoms such as backache, irritability, stomachache, 

difficulty in sleeping, feeling low called as somatic symptoms, subjective health symptoms or 

psychosomatic complaints (Huang et al., 2023).  Natvig et al., (1999) defined psychosomatic 

symptoms as a combination of physical complaints (headache, stomachache, backache, and 

dizziness) and psychological complaints (feeling low, irritability, nervousness, and difficulty in  

getting to sleep). This study focuses on subjective somatic state of the adolescents. The 

perspective of study suspected that these symptoms to be of psychological origin, the term 

“somatic symptoms” has been chosen as the data does not provide a certain answer regarding 

their origin; avoiding any possible confusion is aimed by this choice.
 

Psychosomatic term is the combination of two Greek words: “psyche” refers “mind” 

and “soma” means “body”. From psychology perspective, psychosomatic term refers to 

development, exacerbation or maintenance physical conditions or symptoms caused by 

psychological factors (Greene & Walker, 1997); in other words, physical symptoms that has no 

biological and medical reasons. To elaborate, feeling sadness and irritability as well as physical 

complaints such as headaches and stomach aches (Hagquist et al., 2019). Lipowski (1988) 

defined somatization as having bodily medical complaints roots from unknown causes. 

Looking at the diseases from body and mind perspective roots from the oriental 

medicine and antiquity, back in those days mind and body are considered as a single entity. 

(Dumitrascu et al., 2019). In the contrary, Rene Descartes proposed the dualistic approach, an 

alternative interpretation of this concept refers to the separation of body and mind suggesting 

that they are completely two different compounds. After a while, he is criticized by some 

physician experts (Damasio, 2005). Nowadays, common conclusion is that medical conditions 

should be dealt by giving importance to both body and mind additionally connection between 

body and mind should not be ignored. When there are no organic or medical reasons behind 
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somatic symptoms this mindset allows researchers to focus on other possible psychological 

causes (Dumitrascu et al., 2019). 

Kaçmaz et al., (2023) found in their study, if individual is prone to have somatization, 

their body image is negatively affected. Additionally, these participants have more signs of 

anxiety and depression. Adolescent experience decreases in their subjective well-being, 

particularly girls (Bor et al., 2014). Ottova et al., (2012) indicated self-reported psychosomatic 

complaints contains somatic and psychological symptoms. As a result, both are found related 

with stress, it is proved that when individuals have higher stress their complaints are increasing 

too. This research is aiming to look deeply concepts such as the body image, somatic 

complaints, social support and being involved in vigorous physical activities. 

1.3. Social Support 

HBSC is taking a comprehensive view on health. Such as health behaviors integrated within 

the broader lifestyle of adolescents also health considered within its social context (Aarø et. Al, 

1986). Extended society and social world have significant influence on adolescents’ behavior; 

health related behaviors and outcomes are the result of the social life. Perceived social support 

defined as the individual’s perception of received support from their social network (Tardy, 

1985). Mellin et al. (2002) introduce social support as a protective factor due to its significant 

influence on increased health behaviors (e.g. more fruit and vegetables intake, physical 

activity). Second research aim of this research thesis is investigating the effect of social support 

on body image and psychosomatization. Considering the major and crucial roles on the 

adolescents’ life; parent support and peer support are employed to operationalize the social 

support concept. While social support is crucial part of human life, absence or presence of social 

support can play an important role on one’s life. 

1.3.1. Family Support 

Body image is a constructed during the early years of life, Knafo (2016) refers that 

amount and quality of care, attention, touch, gaze and holding received from parents affects 

thoughts and feelings of infant about their body. Additionally, caregiver’s attitude in terms of 

infant’s body (interaction quality, willingness to give attention) has key role on the development 
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of body self/body image (Lemma, 2010). These specific interactions with parents influence 

individual’s sense of body worth, attractiveness, and desirability in the future (Knafo, 2016). 

Recent study proves that increased parental communication could potentially decrease 

the body dissatisfaction among girls while having quality interactions with family might help 

them to avoid body dissatisfaction among boys (Al Sabbah et al., 2009). Another study, ease of 

communication with parents is associated with decreased weight concerns among male 

adolescents (Kelly et al., 2016). 

The development of body image in adolescents is influenced by variety of factors, 

relationship with primary attachment figure is notably significant. Acknowledging the 

significant role of primary attachment objects is an advantage when exploring body image of 

adolescents. 

Family relations that consist clear communication, support and safety has a positive 

effect on mental health of adolescents, also decreased the risk of anti-health behaviors (Fridh 

et al., 2015). Another study proposed receiving family support is a protective factor in terms of 

increasing intensity of somatic symptoms (Tabak & Mazur, 2016). 

1.3.2 Peer Support 

Peer support consists of the level of acceptance and received help by peers to 

adolescents. Peer support has linked with mental health (Freeman et al., 2012). Students who 

received lover level of peer and teacher support showed higher rate of weekly somatic 

symptoms. In another study, researchers controlled the stress level at the end students with 

higher level of peer support showed less somatic symptoms compared to their peers who 

receives lower level of peer support (Torsheim & Wold, 2001b). 

According to Caccavale et al. (2012), social interactions with peers has a significance 

effect on the relationship between weight status and body image among girls. Overweight/obese 

girls with higher social network tended to exhibit lower levels of body dissatisfaction compared 

to those with smaller social network. Also, Kenny (2018) indicates that having stronger 

friendship dynamics results in decreased level of body dissatisfaction. 

Student with lower level of peer support is indicated high level of depression also more 

rapid increase (Way et al., 2007). However, there are different studies that found stronger 
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predictor of psychosomatic symptoms than peer support such as school distress and school 

alienation (Natvig et al., 1999). 

1.4 Vigorous Physical Activity 

Currently, majority of adolescents are not as active as suggested even though there is an 

active effort on promoting physical activity level among adolescents (Karchynskaya et al., 

2022). Empirical evidence proves physical activity has positive effect on children’s and 

adolescents’ mental and physical health (Rodriguez-Ayllon et al., 2019). Furthermore, higher 

physical activity levels are associated with higher life satisfaction for children and adolescents 

(Shi et al., 2022). Current trend in terms of physical activity is decreasing specifically moderate 

and vigorous physical activities, among 11-14-year-old Turkish adolescents (Mirzayi et al., 

2021). 

Low levels of Vigorous Physical Activity (VPA) found to be associated with depression 

symptoms (Bélair et al., 2018) and higher life satisfaction (Feng, 2022). These results are 

interpreted as higher level of VPA should contribute lower levels of depression symptoms and 

higher level of life satisfaction consequently lower level of psychosomatic symptoms. A 

comprehensive study explains physical activity prevents mental health problems such as 

depression, anxiety, low levels of self-esteem (Eime et al., 2013). Therefore, it is indicated 

higher levels of VPA should contribute lower level of psychosomatic symptoms. This 

interpretation aligns with the study of Giannotta et al (2022); psychosomatic symptoms such as 

headache, stomachache during adolescence increased the risk of developing depression and 

anxiety. 

Body image is another factor linked to physical activity. It is found that body image may 

have a strong effect on physical activity level of adolescents (Karchynskaya et al., 2022).  

Adolescent’s view on their body weight influences their physical activity level.  Karchynskaya 

et al (2022) found that adolescents who perceives their body having an unhealthy weight tend 

have less physical activity level and vice versa. Possible reasons behind that relationship; 

potential weight stigmatization (Puhl & King, 2013), body shaming and negative body 

perception (Sabiston et al., 2014). In the contrary, another study suggested adolescents who 

dissatisfied with their body showed higher level of physical activity (Zaker & Radzi, 2015), it 

has a possibility of being associated with the tendency of some adolescents engages physical 

activity with the intention of weight loss or control (Humbert et al., 2008). 
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1.5 Rationale 

WHO (2001) proposed the fact of mental health disorders can have individual and 

collective prices. Furthermore, adolescents’ current symptoms or problems have the risk of 

being precursors to disabling disorders during later life such as depression, behavioral and 

interpersonal problems. Studying the relationship between somatic symptoms and body image; 

also, complex interaction between vigorous physical activity, social support, BMI, and somatic 

symptoms is important for adolescent health. This research aims to highlight these factors 

influence health outcomes among Turkish adolescents. 

Therefore, the present study has two aims. First aim is to examine the nature of 

relationship between body image and somatic symptoms. After analyzing the relationship 

between body image and somatic symptoms; second intention is to look at these terms in from 

deeper perspective; the effects of social support and physical activity on body image and 

somatic symptoms. Consequently, following research questions are built: 

1. Is there a significant difference in levels of psychosomatic symptoms among 

adolescents with varying degrees of body image? 

2. To what extent do social support predict the BMI and psychosomatic symptoms? 

3. Does engaging vigorous sport activities play a role on positive body image and less 

psychosomatic symptoms? 

This study will test the following hypotheses:  

1. Adolescents with negative body image will have higher scores on somatic symptoms. 

2. Higher level of social support is associated with lower BMI score and lower levels of 

psychosomatic symptoms among adolescents. 

3. Engaging in vigorous sport activities is associated with lower BMI score and lower 

levels of psychosomatic symptoms. 
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2. METHODS 

2.1 Accessing the 2017/2018 HBSC Data 

 HBSC stands with open science mindset which is a movement aims to make science 

accessible to everyone for the good of society (UNESCO, 2022). HBSC study provides its 

data for researchers through its data management center, it is aligned with the principles of the 

open science. Accessing the international data archive of HBSC required few steps such as 

visiting the website of HBSC, submitting a data access request, providing the ethical 

approval. After this step, recipient approved the request. Subsequently, agreement between 

parties signed that involves terms and conditions for data security. 

2.2 Study Design and Participants 

 HBSC study takes place in school setting where self-report questionnaire is 

administered to a representative sample of 11-13-15 years old age group. First HBSC survey 

conducted between 5 countries as an informal collaboration at 1983/1984. Since then, surveys 

have been conducted in every four years with growing number of member countries. Nowadays, 

there are 48 countries are member of this wide and international network. 

 International survey of the HBSC study encompasses three types of questions: 

mandatory, country specific questions, optional packages. Mandatory questions include 

demographic information, social context, health outcomes, health behaviors, and risk 

behaviors, well-being, and electronic media communication (EMC). HBSC international 

Mandatory Questionnaire provides common data from participating countries. Analyzing this 

data from HBSC countries provides the measurement of important health related behaviors, 

health indicators, and external surrounding factors. Additionally, it allows researchers to make 

cross-national comparisons. 

In 2017/2018, over 240000 participants recruited from 46 countries. This study is going 

to be on Turkish data which recruited 5848 samples. Cluster sampling is used when recruiting 

participants, and primary sampling unit is school class, however the analysis is made at the 

individual level not class level. The reason of choosing schools as a sampling unit was to make 

the data more manageable. The structure of the sample was made to mirror the distribution of 

students across the determined grade levels. Total Turkish sample consisted of 5848 students 

of which 2397 were 11-year-olds, 1950 were 13-year-olds, 1501 were 15-year-olds. 

The rights of the subjects are protected by the 12th article in the United Nations 

Convention on the Rights of the Child which addresses children’s right to express their stance 

on all subjects that affect them. Researchers are aware their protecting anonymity, dignity, 

safety, and rights of the participants are researcher’s responsibility. 
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2.3 Variables 

2.3.1 Body Image  

The body image item measured body image from body weight perception perspective. 

The question follows; “Do you think your body is...?”. Response categories as follows: much 

too thin, a bit too thin, about the right size, a bit too fat or much too fat. In the present study, 

responses are categorized to obtain three categories of body image: Low weight status (much 

too thin, a bit too thin) medium weight status (about the right size) and High weight status (bit 

too fat and much too fat). The inclusion of body image item in HBSC happened since the 

1993/94 survey. 

2.3.2 BMI 

 Weight and height is self-reported data and questions presented as it follows; “How 

much do you weigh without clothes?” , “How tall are you without shoes?”. BMI is calculated 

with this formula; (kg/m2) by weight in kg divided by height in m2. 

2.3.3 Somatic symptoms 

 Somatic symptoms variables have been measured since 1986. It is also called 

psychosomatic complaints or subjective health complaints. This is an eight-item scale on 

subjective health complaints (headache, stomachache, backache, feeling low, irritability or bad 

temper, feeling nervous, difficulties in getting to sleep, feeling dizzy). The question follows; 

“In the last 6 months, how often have you had the following?” Symptoms are rated on a 5-point 

frequency scale: about every day (1), more than once a week (2), about every week (3), about 

every month (4), and rarely or never (5). Due to order of the answers, this is a reverse coded 

variable. Scoring high values in this variable means having less psychosomatic symptoms. In 

the present study, aim is to investigating overall somatic complaints of adolescents therefore 

the mean of somatic complaints included in the analysis. 

2.3.4 Vigorous Physical activity (Independent Variable) 

Vigorous Physical Activity (VPA) is measured by an item asking; “Outside school 

hours: how often do you usually exercise in your free time so much that you get out of breath 

or sweat?”. The answers follow; “Everyday (1), 4 to 6 times a week (2), 2 to 3 times a week (3), 

Once a week (4), Once a month (5), Less than once a month (6), Never (7)”. The VPA variable 

is reverse coded, higher values mean lower level of VPA. 

2.3.5 Social Support: Family support and Peer support (Independent Variable) 

Social support is measured as a latent variable based on parent support and peer support. 

Family support and peer support are the subscales of the Multidimensional Scale of Perceived 
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Social Support (MSPSS) (Zimet et al., 1988). Family support items assist to measure perceived 

support, emotional help, confidence, and encouragement (Borraccino et al., 2022). Family 

Support items as follows; “My family really try to help me”, I get the emotional help and 

support I need from my family”, I can talk about my problems to my family”, “My family is 

willing to help me make decisions”. Peer support items are about receiving help, affinity, 

confidence and help (Borraccino et al., 2022). Peer support items as follows; “My friends really 

try to help me”, “I can count on my friends when things go wrong”, “I have friends with whom 

I can share my joys and sorrows”, “I can talk about my problems with my friends”.  Responses 

in both scales were given on a 7-point Likert scale (from 0 “very strongly disagree” to 7 “very 

strongly agree”).  

2.4 Statistical Analysis 

With the aim of evaluate first research question (Is there a significant difference in levels 

of psychosomatic symptoms among adolescents with varying degrees of body image?) 

ANOVA has conducted. Firstly, assumption of normality is tested by using skewness and 

kurtosis values. They revealed that both variables are within the acceptable range for normality 

(-+2). Specifically, body image variable showed skewness of -0.096 and kurtosis of -0.698, 

while somatic symptoms variable displayed a skewness of -0.910 and kurtosis of 0.418. These 

findings suggest that the normality assumption for both variables is met. Secondly, the 

assumption of homogeneity of variances was tested using Levene’s test. The results confirmed 

that variances were homogeneous for somatic symptoms (all p>.05) meeting the assumption 

for ANOVA. 

In order to evaluate 2nd and 3rd research questions (2. To what extent do social support 

predict the BMI and psychosomatic symptoms? - 3. Does engaging vigorous sport activities 

play a role on positive body image and less psychosomatic symptoms?) one structural model 

equation is formulated. In the measurement model, Social Support variable has two sub-

dimensions (family support and peer support) since it is the only latent variable in the analysis 

it could not examined on its own. Measurement models need to be examined separately from 

the main SEM model. However, since it is not possible to define measurement models with 2 

indicators on their own due to the underestimation problem. Researchers suggest that it is 

possible to examine them with the structural model (Kline, 2011; Hoyle, 2012). 
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3. RESULTS 

3.1 ANOVA 

Descriptive statistics table displays low weight perception(n=1042), medium weight 

perception(n=3594), high weight perception(n=1076).  

Table 1: Descriptive Statistical Values of Groups 

 n M SD 

Low 1042 3.44 .89 

Medium 3594 3.62 .89 

High 1076 3.44 .88 

There was a significant effect of body image on somatic symptoms for the three groups, 

F(2, 5709) = 28.54, p  <.001. The effect size was 0.01, indicating a small effect. Post hoc 

comparisons using the Tukey HSD test indicated that the mean score for the medium weight 

perception (M = 3.62, SD = .89) was significantly different than the low weight perception 

condition (M = 3.44, SD = .89) and the high weight perception (M = 3.44, SD = .88). However, 

the low weight perception condition (M = 3.44, SD = .89) and the high weight perception (M = 

3.44, SD = .88) did not significantly differ from each other. Taken together, these results suggest 

that body image influences somatic symptoms level. Specifically, our results suggest that when 

adolescents have low or high weight perception, they show more higher levels of somatic 

symptoms compared to medium weight perception. 

3.2 Structural Equation Modelling 

3.2.1 Correlational Table  

Before conducting structural equation modeling (SEM), a correlational analysis was 

performed to evaluate the strength and direction of relationship between the variables. Results 

are presented in Table 2.   
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The results indicated a positive moderate correlation between Family Support and Body 

Mass Index (BMI), r= .305, p < .001, suggesting that higher levels of family support are 

associated with higher BMI scores. Interestingly, the VPA variable, which is reverse coded, 

demonstrated a small but significant negative correlation with both Peer Support, r= -.091, p < 

.001, and Body Mass Index (BMI), r = -.061, p < .001. This indicates that higher scores on the 

VPA variable, which reflect lower levels of physical activity in practice, are associated with a 

decrease in both the support received from friends and BMI levels. A positive correlation was 

found between Somatic Symptoms, which is reverse coded, and BMI, r = .147, p < .001. These 

results suggest that having less somatic symptoms is associated with higher BMI scores.  

On the other hand, Body Weight Perception did not exhibit significant correlations with 

many of the study variables (only significantly correlated with BMI), presenting r values 

between .005 and .525. The corresponding p-values were above the conventional threshold for 

statistical significance (p > .05), with the sole exception of its relationship with BMI. The 

absence of linear relationships implies that “Body Weight Perception” may not have a central 

influence in the network of variables in this study. Since the Body Weight Perception does not 

have significant relationship with other variables in the research, except BMI, it is found 

suitable to exclude it from subsequent SEM analysis to streamline the model and focus on 

predictors with demonstrated significant relationships.  

Table 2: 

Variables M SD 1 2 3 4 5 6 

1.Peer Support 19.863 7.079 -      

2.Family Support 22.544 6.948 0.305* -     

3.VPA 3.581 1.858 -0.091* −0.095* -    

4.BMI 19.720 3.640 −0.061* −0.070* 0.079* -   

5.Somatic 

Symptoms 

3.557 0.901 0.147* 0.282* −0.063 −0.081* -  

6.Body weight 

perception 

2.989 0.738 0.005 −0.006 0.011 0.525* 0.013 - 

*p value is significant. 
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It is suggested to identify variables with statistically significant relationship during 

preliminary stages and exclude the non-significant analysis (Jackson, 2003; Tabachnick & 

Fidell, 2013). The main reason of excluding non-significant relationships is absence of linear 

association which may lead to insufficient contribute substantial explanatory power to the SEM 

model (Kline, 2011) and potential multicollinearity and overfitting, thus reducing the model's 

parsimony (Hair et al., 2010). Furthermore, utilizing the degrees of freedom without providing 

additional explanatory value is another risk of non-significant variables; it might lead to 

detracting from the model’s fit (Hoyle, 2012). 

Therefore, “Body Weight Perception” is excluded further SEM analysis due it doesn’t 

provide significant correlation with majority of the variables. In the case of including “Body 

Weight Perception”; the model might get complicated without adding value to it predictive 

utility (Kline, 2011). With the principle of parsimony, aiming for the most basic model 

adequately explains the data and consistent with SEM analysis (Hoyle, 2012; Hair et al., 2010). 

3.2.2. Measurement Model 

  The significance of factor loadings for the measurement model has been addressed 

within the structural equational model. In this context, factor loadings for both family (L=1.00, 

λ= .748) and friends (L=0.533, λ=.395) were found to be significant, p<.001. 

Before moving on to structural regressions, model fit indices were examined and found 

to be at acceptable levels, it follows; χ2 =57.166, df=3, , χ2/df = 19,05 RSMEA = 0.065 [90% 

Confidence Interval = (0.051/0.079)], SRMR= 0.035, CFI = 0.941, TLI = 0.804. 

 

 

Table 3: 

Predictors of Social Support Variables in the Original Model Regression Coefficients 

 L 𝜆 SE Z p 

Family Support 1.00 0.748 0.00   

Peer Support 0.538 0.395 0.050 10.797 <0.01 
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3.2.3 Structural Regressions 

Finally, structural regressions were examined in the structural equation model, all the 

relationships were found to be significant.  

Vigorous Physical Activity (VPA) was found to be a positive predictor of Body Mass 

Index (BMI), with an estimated effect of B = 0.140, SE = 0.028, z = 4.946, p < .001, and a 95% 

confidence interval ranging from 0.084 to 0.195. This predictor also showed a small, 

standardized effect (β = 0.140). VPA is reverse coded, providing higher scores for the VPA 

variable means engaging less vigorous physical activity. As a result, this indicates engaging 

less vigorous physical activity predicts higher score of BMI. 

Somatic Symptoms negatively predicted BMI, with an estimated effect of B = -0.202, 

SE = 0.067, z = -3.008, p = .003, and a 95% CI between -0.334 and -0.070, indicating a 

standardized effect (β = -0.202). Considering the fact that somatic symptoms are reverse coded, 

this result indicates the individual with less somatic symptom predicts lower BMI score. 

Social support was negatively associated with BMI (B = -0.049, SE = 0.015, z = -3.194, 

p = .001, 95% CI [-0.079, -0.019], with a standardized effect (β = -0.252). This indicates that 

receiving more social support predicts lower scores of BMI. 

Additionally, Vigorous Physical Activity was found to be a negative predictor of the 

Somatic Symptoms, with an estimated effect of B = -0.023, SE = 0.007, z = -3.451, p < .001, 

and a 95% CI from -0.036 to -0.010. This effect size was (β = -0.023). As it is mentioned before 

VPA is reversely coded, it demonstrates that higher level of VPA estimates smaller level of 

somatic symptoms. 

Table 4: 

Regression Coefficients for Predicting Body Mass Index (BMI) and Somatic Symptoms 

Variables B SE t p 95% CI 

Predictor Outcome      

VPA BMI 0.140 0.028 4.946 <.001 [0.084, 0.195] 

Somatic BMI -0.202 0.067 -3.008 0.003 [-0.334, -0.070] 

Support BMI -0.049 0.015 -3.194 0.001 [-0.079, -0.019] 

VPA Somatic -0.023 0.007 -3.451 <.001 [-0.036, -0.010] 

Support Somatic 0.067 0.006 10.757 <.001 [0.054, 0.079] 
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Social support had a positive effect on the Somatic Symptoms (B = 0.067, SE = 0.006, 

z = 10.757, p < .001), with a standardized effect size (β = 0.344), and the 95% CI ranged from 

0.054 to 0.079. It means that receiving higher levels of social support estimates lower level of 

somatic symptoms, as it is mentioned before somatic symptoms variable is reverse coded. 

 

3.2.3 Path Analysis Diagram 
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4. DISCUSSION 

This study aimed to explore the relationship between body image (body weight 

perception), somatic symptoms, vigorous physical activity, social support, and body mass index 

among Turkish adolescents. Findings on current study contribute to understanding of Turkish 

adolescents’ body weight perception and their daily practices impact their subjective physical 

health. 

4.1 Body Weight Perception and Somatic Symptoms 

The first goal of the study is to investigate somatic symptom levels of adolescents 

depending on their body image. It is found that adolescents with low and high body weight 

perception reported higher somatic symptom scores compared to adolescents with medium 

body weight perception. The results proved that when adolescents deviated from norm in terms 

of body image (low or high body weight perception), they score higher somatic symptoms. First 

hypothesis of the study is confirmed based on this finding. 

Results found statistically significant as determined by ANOVA testing; however, the 

difference of mean found relatively small. This indicates that while there is a relationship 

between body weight perception and somatic symptoms, the effect size is modest in clinical 

sense. This result aligns with previous research findings which has proved that positive body 

image is associated with reduced somatic symptoms (Kaçmaz et al., 2023). The small effect 

size between variables indicates the presence of meaningful relationship between body image 

and somatic symptoms, however there are possible other factors plays role on somatic 

symptoms such as having a medical condition. It is important to consider this when formulating 

interventions that aims improve adolescent’s health. 

4.2 Vigorous Physical Activity, Social Support, and Health Outcomes (Somatic 

Symptoms and BMI) 

The second aim of the study is to investigate two predictors (physical activity and social 

support) of BMI and psychosomatic symptoms. Since physical and psychological health are in 

a cycle, they mutually influence each other, reaching to a holistic approach has intended by 

adding these factors into equation. 

Current study revealed that higher levels of vigorous physical activity and social support 

predicted lower levels of BMI and somatic symptoms, as analyzed through structural equation 

modeling. Second and third hypothesis about higher levels of social support and vigorous 

physical activities are being associated with lower BMI score and lower levels of somatic 

symptoms among adolescents confirmed based on these findings. These results align with body 

of literature which demonstrates higher perceived social support is linked with lower levels of 
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somatic symptoms (Grigaitytė & Söderberg, 2021). Also, peer support is found influential on 

reduced BMI among obese individuals (Chen et al., 2021). Similarly, inactive lifestyle found 

to be linked to functional somatic symptoms among Dutch adolescents (Janssens et al., 2014). 

As expected, literature shows correlation between physical fitness and low body fat (Rowland, 

1991) also being physically active decrease the risk of overweight and high body fat percent 

however physical activity is not the only indicator (Kesavachandran et al., 2009) having a fitter 

body consequently leads adolescent to having a lower BMI. 

Notably, initial aim of the study was to include body image variable in the SEM analysis 

to examine it as a dependent variable. However, in the preliminary model, body image did not 

perform significant relationship with other variables (except BMI), consequently it is removed 

from the final analysis. There are two possible explanations for this outcome. First possibility 

is that body image may not be influenced by other variables in the HBSC 2017/2018 Turkish 

sample. Second possibility is the measurement of the body image in this study failed to reflect 

multifactorial nature of body image. Body image represented with body weight perception of 

adolescents; this simplistic approach might lead to insignificant findings between variables.  

These findings prove the importance of close relationships in physical health. The study 

overall underlines the unity of physical and psychological health in other words the holistic 

approaches in adolescent health. All in all, enhancing physical activity and social support may 

play an effective role in reducing BMI and somatic symptoms among adolescents. 

4.3 Limitations and Strengths 

The present study consists of several limitations. Firstly, cross-sectional design restricts 

our chance to infer causality. Longitudinal studies had a significant value to confirm the 

directionality of the relationships found. Also, the assessment method is self-reported; this may 

cause response bias because of possible inaccuracy, misreporting, misunderstanding. 

Measuring body image with a single question creates the risk of not being able to reflect 

multifaceted nature of body image and underestimate its impact. Future research can benefit 

from a more comprehensive assessment of body image. Significance levels of correlations 

among key variables found low, there is possibility of being influenced by the large sample size 

(n=5848), which can detect small effects. As these findings aligns with other studies as 

mentioned earlier, the significance level of weak correlations is limited. Other absent factors 

might play a role in these relationships. Future research could take an advantage of employing 

other variables and methodologies to access stronger associations. 

The strength of the study is exploring the impact of both physical (vigorous physical 

activity and psychological (social support) factors on body image and somatic symptoms. This 
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dual perspective allows us to interpret both physical and psychological elements have influence. 

Moreover, study addresses importance of being physically active for health. Given that Turkish 

adolescents’ physical activity decrease around 11-14 years due to academic load, study stress 

the importance of having physical activities into adolescent’s daily life (Mirzayi et al., 2021). 

 

4.4 Future Research 

Future research should explore the association between body image and somatic 

symptoms by employing more comprehensive measures that have a higher possibility of 

assessing body image to advance the understanding. Additionally, distinguishing 

psychosomatic symptoms from those who had biological causes. This differentiation is crucial 

to improve interventions regarding the psychosomatic symptoms and body image. 

4.5 Conclusion 

All in all, current study illuminates complex associations between body image, physical 

activity, social support, BMI, and somatic symptoms. These insights underscore the necessity 

of holistic approaches that consider both social and physical dimensions of adolescent health 

and well-being. Considering these factors in terms of policymaking and interventions can 

advance the chance of well-being of the adolescent population in Turkey. 
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ABSTRACT 

The purpose of the current study is to investigate the developmental follow-up system 

for preterm children in Hungary by observing a child from within the follow up system. Preterm 

birth is highly common nowadays, 1 in every 10 births, and involves survival and future risks 

for children. Adequate and well-organized care and follow-up system increase the survival rate 

and life quality of children and their families. The development of the child in this current study 

is measured by Bayley III and Brunet-Lèzine Psychomotor Developmental Scales. 

Additionally, several interviews took place with parents. The findings indicate that 

development of the child found to be aligned with his developmental stage except the language 

skills are found moderate and slight below average level. The study underscores the importance 

of a follow-up system for such vulnerable group, premature children, to optimize 

developmental outcomes. 
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1. INTRODUCTION 

The time between conception and birth is called gestation. Gestational age is used to 

refer the length of the pregnancy. In other words, gestational age is the first day of the woman’s 

last menstrual cycle to the current date, it is calculated in weeks. Typical pregnancy lasts 

between 38-42 weeks (MedlinePlus, 2021a). Preterm birth is defined as earlier than 37 weeks 

of gestation, consist adverse infant outcomes for survival and quality of life (McCormick, 

1985). Based on the gestational age 3 subcategories are defined for preterm birth; extremely 

preterm (less than 28 weeks), very preterm (28 to less than 32 weeks), moderate to late preterm 

(32 to 37 weeks) (World Health Organization, 2023). Preterm birth is found to be the most 

dominant cause of perinatal and neonatal (the first 4 weeks of a child’s life) mortality and 

morbidity (Kinney et al., 2012; MedlinePlus, 2021b). Annually 1 in every 10 babies born 

premature (Kinney et al., 2012). Ohume et al., (2010) found that around 900.000 preterm infants 

died in 2019. However, with the use of cost-effective interventions (e.g. kangaroo method) 75% 

of these deaths would have been prevented (World Health Organization, 2023) 

Preterm babies are under risk of variety of complications such as respiration, feeding, 

body temperature regulation issues and high risk of infection (Escobar et al., 2006). Neonatal 

deaths have a dominant influence on overall child mortality, it is important to evaluate the 

negative factors of preterm births to be able to decrease child mortality (Liu et al., 2012). In 

fact, complication due to preterm birth is causing over a million neonatal death every year 

(Lawn et al., 2013a). 

 Experts in the field are addressing a two solution to ease the burden of preterm birth; 

prevention and after birth care (Lawn et al., 2013a). There are some measures taken to reduce 

the risk of preterm birth; before, during and between pregnancies with the help of preconception 

and antenatal care packages (Dean et al., 2013; Requejo et al., 2013). Growing body of studies 

in high income countries attempted prevent preterm birth but unfortunately high effective 

interventions had not been found (Lawn et al., 2013a). Chang et al. (2013), studied on preterm 

birth prevention in 39 high-income countries. Their study proved that five interventions would 

only 5% reduces the preterm birth rate (from 9·59% to 9·07%). Five interventions are 

following; quitting smoking, cervical cerclage, when using assisted reproductive technologies 

minimizing the number of embryos transfers, decreasing the planned labor inductions or 

caesarean sections that are not medically necessary, use of progesterone agents. The lack of 

effective interventions addresses the knowledge gap and requires further studies. 

 The difference in survival rates between high income countries and low- or middle-

income countries has been found to increase the likelihood of survival and reduce the rate of 
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disability by improving the implementing the effective interventions (Lawn et al., 2013b). 

Variety of underlying reasons exist behind the lack of proper care system among low- or 

middle-income countries such as human resource capacity, health facility infrastructure, supply 

and demand systems, financial resources, government stewardship, district-level management, 

and use of data (Kinney et al., 2010). Lawn et al. (2013a) points out that care of premature baby 

consists of such interventions; feeding support and thermal care, neonatal resuscitation, when 

necessary, extra care of premature babies (Kangaroo Mother Care), paying attention to 

complications of premature babies especially respiratory distress syndrome and infections. 

Kangaroo Mother Care (KMC) includes skin-to-skin contact between caregiver and newborn, 

frequent skin contacts and breast feeding, and leads to early discharge from hospital (Conde-

Agudelo et al., 2011). Furthermore, KMC allows caregivers to improve their skills and 

responsibility as infant’s primary caregiver and provide the all the needs of the infant (Nyqvist, 

2010). 

 Studies had shown that mortality rate for preterm infants are dramatically improved, 

however morbidity for those infants remains due to their vulnerability (Behrman & Butler, 

2007; Çiçek et al., 2005).  Variety of factors helped this improvement such as increased number 

of perinatal care centers specialized in high-risk obstetric care and neonatal intensive care, 

expanded use of corticosteroids prenatally and surfactant postnatally for the treatment, 

advancement in the equipment such as incubators, overhead warmers, and respirators (Ward & 

Beachy, 2003).  

In terms of morbidity, possible complications for preterm babies consist of respiratory 

distress syndrome, chronic lung disease, injury to the intestines, a compromised immune 

system, cardiovascular disorders, hearing and vision problems, and neurological insult 

(Behrman & Butler, 2007), developmental delay, growth reduction, catheter complications, 

intraventricular hemorrhage, neonatal abstinence, nosocomial infections (Ward & Beachy, 

2003), disability, learning difficulties (World Health Organization, 2023). Furthermore, 

premature babies with low birth weight shows typical outcomes however they are still under 

high risk for neuropsychological, cognitive, and physiological difficulties (Hack et al., 1995) 

also, learning disabilities and academic hardship (Xu & Filler, 2005). Therefore Çiçek et al. 

(2005) suggest that the development of preterm infants should be followed up and measures for 

possible complications should be taken. 

 Majority of premature babies born before 32nd week gestation is going to retain in the 

newborn intensive care units (NICUs) to get a care for independent of intensive care until the 

organ maturation reaches to a sufficient level. In the case of immaturity of multiple organ 
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systems put preterm baby to a high-risk situation for many complications during their hospital 

stay (Ward & Beachy, 2003).  

Since this study takes part in Hungary, Hungarian Child Healthcare in terms of preterm 

infants follow up is going to be explained in the next paragraphs. Hungary is central European 

country with 10 million of population, 1.8 million are consist of children and adolescents under 

18 years old (Laszlo et al., 2020).  As cited in Laszlo et al., (2020); Kósa et al., (2002) indicated 

Hungary listed as 20th for child well-being among the Rich Countries. In Hungary, most 

important risk factor for infant death is low birth weight (LBW). In 2014, the rate of LBW 

found 8.9%, preserved its rate for 20 years (Laszlo et al., 2020). 

Hungarian Central Statistical Office (KSH) indicates that in terms of morbidity, with 

20% the respiratory system complications are the main reason for hospitalization among 0-14 

age group, second injuries with 13% and infectious diseases with 9% (as cited in Laszlo et al., 

2020). Infants with LBW is less than 2.5 kg regardless their gestational age (Cutland et al., 

2017). As mentioned earlier in the text, low birth weight and respiratory system complications 

are conditions that preterm babies are affected frequently; this proves the vulnerability of the 

group. 

In Hungary, there is a special pediatric and a special preterm new-born transport system. 

This network is built in 1975 with the participation of 10 Neonatal Intensive Care Units (NICU) 

inside the country. The determination and hard work of the NICU specialists not only helped 

perinatal mortality drastically decrease (by more than 70%) but also positively influenced the 

survival rate and quality of life of those preterm infants (Laszlo et al., 2020).  

Following-up the child development is a useful tool for promoting healthy development 

and clarify possible complication, it is a process of monitoring child’s development overtime 

(Dosman et al., 2012).  

The field work as a part of this applied thesis took place in Semmelweis University’s 

Faculty of Medicine (Department of Obstetrics and Gynecology, Developmental Neurology 

Clinic). This institution provides intensive care for preterm babies and their parents. 

Furthermore, they implemented a follow-up system where the experts follow the preterm 

children’s developmental and health status to be able to make sure if there is any developmental 

delay or complications. For the first 30 months of infant’s life, they have two appointments 

each year. After this period, hospital staff invites them once a year until child reach 6 years of 

age. Clinical and developmental psychologists are conducting several tests and inventories to 

track preterm infants’ development. Surveillance of children’s development conducted by 

official institutions such as hospitals, developmental centers, universities are essential for early 
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detection and treatment in terms of developmental disorders (Dosman et al., 2012). This paper 

is going to be focusing on the developmental and psychological aspects of a case from the 

follow-up system of Semmelweis University.   

The policy of Semmelweis University Hospital is to take care of the baby until they gain 

weight and then they transfer the patient to another available hospital. During the time of baby 

in the NICU, they work very carefully to not interrupt babies sleep since undisturbed sleep is 

the key for development. Small infants are fed every 2 hours, bigger infants are fed every 3 

hours by feeding tube if it is necessary. The nursing services includes diaper changes, 

measuring physiological indicators, checking, and changing infusions. Medical examinations 

are synchronized with this pattern of care where takes place twice a day, in the morning and 

early evening. The infants’ breathing, heartbeat and oxygen level are continuously monitored 

with medical monitors where they place not only on the monitor above the baby also on the 

central monitor at the nursing desk. Therefore, in the need of intervention doctors and nurses 

can act quickly. Furthermore, the department motivate and encourage parents to visit their child 

any time during the day. To secure the healthy bonding between infant and parent, Kangaroo 

Care Method, skin to skin contact, and breastfeeding suggested (Semmelweis University 

Department of Obstetrics and Gynecology, n.d.).  

Canadian Pediatric Society (2022) underlines the importance of the collaboration among 

experts from different specializations by including the team experts from following: 

neonatologist, pediatrician or developmental pediatrician, nurse or nurse practitioner, 

occupational therapist, physiotherapist, and speech-language therapist, educational or clinical 

psychologist and psychometrist, dietitian and social worker, orthoptist, ophthalmologist, and 

audiologist. As an outsider observer of the follow-up system in Semmelweis University, I could 

witness collaboration among different specialists. Semmelweis University staff provides 

longitudinal assessment, early diagnosis and treatment, referral to local resources when needed 

by working together as specialists from different disciplines. Murthy et al. (2021) indicate that 

it is crucial for experts to work collaboratively and with high quality coordination to provide 

the lack of gaps in care and services, and early referral for specialty and rehabilitation services, 

and access to funding and community resources. 

The subject in the thesis was accessed through the premature child development follow-

up system of Semmelweis University. The case of this subject is going to be named as “Pearl” 

for the sake of the anonymity of the child and the family. Pearl’s birth took place in the 32nd 

week of the gestation. His corrected age is 33 months 27 days (the calculation displayed on 29th 

April 2024). Corrected age is extracting the number of weeks born before 40 weeks of gestation 
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from the chronological age and it is recommended to measure until the child reach 3 years of 

age (Engle & American Academy of Pediatrics Committee on Fetus and Newborn, 2004). 

Using the chronological age might result in underestimated scores for the infant because of the 

preterm infants’ delayed maturation therefore The American Academy of Pediatrics 

recommends using the corrected age for preterm infants until the 3 years of age (Wilson-Ching 

et al., 2014). However, the practice varies greatly, as a matter of fact, in Hungary corrected age 

is used until 2 years of age. 

He is a boy; he has a dizygotic twin. He born as 39 cm and 1.410 gram. According to 

World Health Organization (2023) he falls under the very preterm (28 to less than 32 weeks) 

group. Considering his birth weight, he has low birth weight because he is lighter than 2500 

gram (Cutland et al., 2017).  Low birth weight has two sub-categories: very low birth weight 

(<1500g) and extremely low birth (<1000g) (World Health Organization, 2004). Pearl is 

considered as very low birth weight.  

This family is a multicultural family with 4 members: mother (Turkish), father 

(Hungarian) and twin boys. Both parents are university graduates and have career in finance, 

however mother is not working due to the maternity leave. Twin boys go to the daycare. Both 

parents are taking responsibilities to take care of the needs of their children. 

Considering the corrected age of Pearl; 33 months 27 days, typical developmental 

consists of transition from infancy to childhood. Around the 30 months of age, children start 

symbolic pretend play by using specific objects and toys with another aim and intention 

depending on their own actions (Dosman et al., 2012). Also, tantrums, aggression, and refusal 

to cooperate with rules increase (Dixon & Stein, 2006). 

2. METHODS 

This study was conducted in Semmelweis University’s Faculty of Medicine, Department of 

Obstetrics and Gynecology, Developmental Neurology Clinic. An agreement was reached 

between Eötvös Lorand University (ELTE) and Semmelweis University regarding the 80-hour 

fieldwork that students must complete to graduate from ELTE, and the writing of an applied 

thesis related to the fieldwork. The fieldwork process was carried out within this framework 

between March-April 2024. 

Data was collected at various time periods and locations. There are different information 

sources, there is data from the initial hospital records based on measurements taken 

immediately after birth including head circumference, body length, neonatal reflex 

assessments. 
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Furthermore, as part of the preterm follow-up examination at the Obstetrics and Gynecology 

Clinic of Semmelweis University child was assessed in various times (by the corrected age of 

13, 19 and 24 months old) by the clinical psychologist. Bayley III assessments was done at 13 

and 24 months of corrected age and Brunet-Lèzine Psychomotor Developmental Scale applied 

at 19 months of corrected age. 

Finally, several interviews are conducted with parents when the child’s corrected age is 32 

months. The meeting took place in the family’s house and 2 online meeting conducted 

afterwards. In the beginning family has been informed about the nature of the study. They sign 

the consent form where consists of the aim of the study, their rights such as anonymity, 

3. FINDINGS 

3.1 Initial Hospital Records 

3.1.1 Birth Weight – 1410 gram 

The subject is weighed 1410 gram based on the measurement by the hospital staff right 

after the birth. Prematurity and low birth weight not only contains many risks for the infancy 

such as mortality, developmental disabilities, retinopathy of prematurity, but also in the 

adulthood increased risk of adult-onset chronic conditions such as obesity and diabetes (United 

Nations Children's Fund & World Health Organization, 2019). According to Villar et al., 

(2016), 1410 gram with 32nd of gestational age is falls just below the 50th percentile which 

indicates that the infant's weight is about average, tending slightly towards the lower normal 

limit for his gestational age. 

3.1.2 Occipitofrontal Circumference – 29 cm 

Head Circumference is measured 29 cm after birth of the infant. Neuroimaging 

techniques provide important outcomes regarding head size of the infant. MRI studies link 

small head size with decreased amount of gray matter, furthermore ultrasonography studies link 

small head size with white matter injury (Lee &Hayes, 2015). Also, Occipitofrontal 

circumference (OFC) is associated with reflect intracranial volume and correlate with actual 

brain size (Bray et al., 1969). These findings show the importance of the head circumference 

measurement on infants whether they are preterm or not. However, the important emerges 

specifically for the preterm due to their vulnerability. For the current case, his OFC is measured 

29 cm. This value falls within the normal range (50th percentile), it typically indicates normal 

grow (Villar et al., 2016). 

3.1.3 Length - 39 cm 

When the length of the infant’s body measure it is found 39 cm significantly above 90th 

percentile for boys which is considered taller than his gestational age average (Villar et al., 
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2016). Birth and length of the infant found to be associated with the growth rates of weight and 

length of pre-term and full-term infants (Kang et al., 2019). Specifically, birth length is the 

main indicator for fetal linear growth that is linked to infant growth retardation (Krebs et al., 

2022). 

3.1.4 APGAR - 9/10 

APGAR scoring is found by Dr. Virginia Apgar, an anesthesiologist at Columbia 

University, in 1952. APGAR is also a mnemonic device that describes the components of the 

score: Appearance, Pulse, Grimace, Activity and Respiration (Simon et al., 2023). In other 

words, the APGAR scoring system is a standardized assessment for infants after delivery which 

scores of 0,1 or 2 on five components: color, heart rate, muscle tone, reflexes, respiration. The 

score is measured at 1 minute and 5 minutes after the delivery. (American College of 

Obstetricians and Gynecologists, 2015). Higher scores indicate a more positive result.  

The subject’s APGAR score is reported at 9, this score is reassuring according to 

American College of Obstetricians and Gynecology, & Task Force on Neonatal 

Encephalopathy, & American Academy of Pediatrics (2014). 

3.2 Developmental Scales 

3.2.1 Bayley III  

 The Bayley Scales of Infant and Toddler Development, Third Edition (Bayley-III) is 

conducted in two different times for the current case. First time it is conducted when child’s 

corrected age was 13 months. And the second time took place when child’s corrected age was 

24 months. Both times Bayley-III conducted during the hospital visit as a part of the 

developmental follow-up program, by the same clinical psychologist.  

 They Bayley-III assess developmental functioning of children between 1 month and 42 

months of age. It is an individually administered instrument. The aim of conducting Bayley-III 

is to check whether a developmental delay in children. With the result of Bayley-III specialists 

can plan an intervention and refer child to another institution (Piñon, 2010). Bayley-III 

examines five major development areas: cognitive, communication (receptive, expressive), 

physical (fine motor, gross motor), social emotional and adaptive (Maccow, 2008). It is one of 

the most frequently used developmental scales (Johnson et al., 2014). 

The results from the Bayley-III screening test that indicated that the child presented a 

low risk of developmental delay in cognitive, receptive communication, fine motor, and gross 

motor skills, scoring 18, 13, 14, and 17 points, respectively. Notably, expressive 

communication was the only domain where the child exhibited a moderate risk of delay with a 

score of 12 points. 
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A follow-up developmental assessment was conducted when child’s corrected age is 24 

months using the Bayley-III test. The results indicate average cognitive development with a 

composite score of 100, reflecting typical abilities in sensorimotor functions, exploration, and 

manipulation. However, the language skills were slightly below average with a composite score 

of 94, suggesting mild delays in both receptive and expressive communication. Conversely, the 

child demonstrated average motor skills with a composite score of 103, showing strong fine 

and gross motor abilities. According to Dr. Nagy Anett’s report, the child's overall development 

aligns appropriately with their age when corrected for prematurity. 

3.2.2 Brunet-Lèzine Psychomotor Development Scale 

Brunet-Lézine is a French test that measures the psychological and motor development 

of children between 1 month and 30 months age old. The test is developed in 1950s by Odette 

Brunet and Irène Lézine. The test also called as The Scale of Psychomotor Development of 

Children. The test assesses the following developmental areas; posture, hand-eye coordination, 

language, and socialization (Cardoso et al., 2017). 

Brunet-Lézine scale was conducted for Pearl when he is 19-month-old corrected age. 

The results indicate that the child's development is on track with age-appropriate levels in 

various domains: gross motor skills scored at a 22.5-month level with a Developmental 

Quotient Postur (DQP) of 115, coordination and manipulation at a 24-month level with a DQC 

of 122, language development at a 22-month level with a DQL of 112, and socialization and 

autonomy at a 27-month level with a SRQ of 137. The overall Developmental Quotient for the 

child is 121, suggesting overall development consistent with their corrected age. 

3.3 Interview with Parents 

 Several interviews are conducted with parents in their home and online. The interview 

process is an opportunity in terms of observing Pearl in his natural environment, his 

relationships with parents and twin brother, emotional bond, parents’ impressions and 

representations of Pearl and parenting. 

The interview with parents from a multicultural family (Turkish mother and Hungarian 

father) provided profound insights into the upbringing and developmental trajectory of the case, 

born prematurely at 32 weeks. The mother, currently on maternity leave while the father works, 

shared their experience starting from a planned pregnancy that involved a healthy lifestyle at 

their lake house in the countryside, though not without the challenges of twin pregnancy, 

including severe nausea due to increased progesterone level and heightened concerns for Pearl 

leading to steroid injections in the third trimester. During the interview, mother stated that using 

the steroid use was a hard decision to take because of the consequences of the Prednisolone 
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such as increased chance of preterm delivery and low birth weight (Organization of Teratology 

Information Specialists, 2022). However, there are some cases that used steroid pulse therapy, 

and completed her pregnancy at 37 weeks of gestation, delivered a healthy male baby (Sato et 

al., 2017). Conversely, other studies have shown that use of prednisone or prednisolone might 

prevent some negative outcome of pregnancy (Organization of Teratology Information 

Specialists, 2022). It was a hard decision for the family since it was already considered as a 

risky pregnancy due to the twins. Furthermore, she developed insulin resistance due to the 

Prednisolone use. Mother claimed herself so stressed and anxious, spending her days reading 

possible side effects of the medicine.  

 Doctors mentioned about the risk of preterm birth in the 26th week, mother advised to 

have bed rest in 29th week of gestation. Bed rest was highly uncomfortable for the mother given 

her active lifestyle and energic nature. Hearing about the preterm birth risk was not surprising 

for the parents because they were prepared to have some setbacks due to twin pregnancy. 

However, goal of the parents is to adapt the current situation and do best for twins. 

Post-birth, twins required immediate medical attention, undergoing incubation, and 

spending 33 days in two different hospitals, which included a stressful transfer to a different 

hospital where they experienced mistreatment before receiving adequate care. This period 

fostered the parents' reliance on kangaroo care and an intense focus on maintaining equality in 

breastfeeding and bonding with both infants. 

Regarding their developmental environment, the family's approach is structured around 

enriching activities, including board games, flashcards, and a variety of toys as suggested by 

Kottman (2011), which range from nurturing items like dolls and stuffed animals to more 

imaginative ones like play dough and doctor kits. The mother, who speaks Turkish, and the 

father, who communicates in Hungarian, are dedicated to bilingual upbringing, enhancing their 

children's linguistic and cognitive skills through books and songs in three languages (English, 

Hungarian, and Turkish). The infant is always so interested with books and any sorts of teaching 

materials, even his nickname in the family is “Professor”. 

The interview highlighted the parents' meticulous attention to fostering a warm, 

nurturing environment, as reflected in the Mother’s Object Relations Scales Short-form 

(MORS-SF), where both children scored high on 'warmth' and relatively low on 'invasion' 

items, indicating a balanced and positive family dynamic. MORS is a time saving, easy to use 

and efficient measure that assess difficulty areas in the early mother-infant relationship from 

two dimensions warmth-coldness and invasion-withdrawal. The test is inspired by attachment 

theory, the mother’s perception of her infant effects the dual relationship between them overall 
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it effects child’s health and well-being (Oates & Gervai, 2019). This holistic view, enriched by 

a strong team effort and collaboration between the parents, underpins their children's promising 

intellectual and social development despite the initial medical hurdles. 

4. DISCUSSION 

Current study aims to display the Hungarian Developmental Follow-up Program for 

Preterm Infants and the methods that they employed by observing a patient from the follow-up 

program. He born in the 32 weeks of gestation with 1410-gram weight. He falls into very 

preterm birth and very low birthweight (Szanati et al., 2022).  

The subject’s corrected age is 33 months 27 days; his latest developmental tests are Bayley 

III and Brunet-Lézine Scale. 

Bayley-III Test  – Corrected Age 13 months Old 

The Bayley-III assessment showed a low risk of developmental delay in cognitive, receptive 

communication, fine motor, and gross motor skills. A moderate risk of delay was observed in 

expressive communication with a score of 12. 

Brunet-Lézine Scale - Corrected Age 19 months Old 

The child's development was on track with age-appropriate levels across various domains: 

gross motor skills scored at a 22.5-month level (DQP of 115), coordination and manipulation 

at a 24-month level (DQC of 122), language development at a 22-month level (DQ of 112), and 

socialization and autonomy at a 27-month level (QSR of 137). The overall Developmental 

Quotient was 121, indicating development consistent with the child's corrected age. 

Follow-up Bayley-III Test - Corrected Age 24 months Old 

Conducted at the same clinic, the follow-up assessment showed average cognitive 

development with a composite score of 100, suggesting typical abilities in sensorimotor 

functions, exploration, and manipulation. Language skills were slightly below average with a 

composite score of 94, indicating mild delays in both receptive and expressive communication. 

However, motor skills were above average with a composite score of 103, highlighting strong 

fine and gross motor abilities. The child's overall development aligns appropriately with their 

corrected age for prematurity. 

Moderate and slight below average level language skills had been found based on the results 

of Bayley-III Test. The last Bayley-III results suggest mild delays in both receptive and 

expressive communication. Receptive communication consists of receiving messages and 

understanding another individual. On the other hand, expressive communication is sending 

message to other individuals (National Technical Assistance Consortium for Children and 

Young Adults Who Are Deaf-Blind, 2002). A study found a significant difference in the 
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receptive and all the expressive language characteristics between extremely low birth weight 

and full-term children with normal birth weight (Van Lierde et al., 2009).  

Delays in language development are the result of complex interplay between risk and 

protective factors. Risk factors are found to be the male gender, low birth weight, preterm birth, 

low parental schooling, low socioeconomic status, having four or more children living in the 

same household, family history of language delay, father working outside the house all day, 

difficult temperament, intracranial hemorrhage, brain injury and persistent otitis media, poor 

quality of communication with the mother, family dynamics, the family does not read to the 

child at home and problems with the mother’s mental health. On the other hand, protective 

factors are higher parental schooling, caregiver frequently talk to child, be single child, higher 

family income, maternal responsiveness, sociable temperament, good maternal mental health, 

cognitive nonverbal abilities in early childhood, read to the child daily, caregiver offer daily 

opportunities for informal play, having as primary care centers for children (Bettio et al., 2019).  

It is important to know which factors influence the language development to formulate the 

case. For Pearl, risk factors are male gender, low birth weight, and preterm birth. Protective 

factors are higher parental schooling, caregiver frequently talk to child, higher family income, 

maternal responsiveness, sociable temperament, good maternal mental health, cognitive 

nonverbal abilities in early childhood, read to the child daily, caregiver offer daily opportunities 

for informal play, having as primary care centers for children. This situation proves the 

functionality of developmental follow-up service for long term benefits. Pearl is being observed 

and followed by a specialist and when it is needed, he can be referred to another service. Van 

Lierde et al. (2009) suggested the logopedic approach for 3-year-old children born with extreme 

low birth weight focusing on helping them understand and use the language better. This 

involves improving child’s ability to understand questions, complex sentences, directions and 

improving skill such as definition of words and explaining the relationship among objects. 

Szanati et al., (2022) indicated since the survival rates of the preterm infants increased 

nowadays researchers concern about the developmental deficiencies in this group. Furthermore, 

prematurity can have a negative influence on the central nervous system development, differs 

among different brain parts such as axon and astrocyte death (Back, 2015), or thinness in 

entorhinal cortex and the corpus callosum (Feldman et al., 2012), smaller hippocampus and 

cerebellum size (de Kieviet et al., 2012). Most importantly, there are several methods to 

compensate the effect of prematurity such as plasticity, reorganization processes, and 

environment factors (e.g., cognitive stimulation) (Szanati et al.,2022). 
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For the current case, his result from developmental scales shows that child’s general 

development aligns with his corrected age. Considering the protective factors; invested parents, 

rich stimulants in terms of books, toys, games, cards. There are many studies proves that child 

brain development has genetic and environmental indicators (Huang et al., 2013). Having an 

enriched environment for a child favors the brain development of infant in terms of 

development of language, motor skills, behavior and emotional management (Hochberg et al., 

2010). It influences further periods of life too such as neuronal resilience which can prevents 

neurodegenerative disease as a part of natural aging (Schoentgen et al., 2020). 

The pregnancy was one of the important themes of the interview with parents of Pearl. 

Hearing the preterm birth risk in the 26th week, spending last weeks of the pregnancy on bed 

due to bed rest suggestion by doctor, and using a medicine (Prednisolone) that might trigger the 

preterm birth stressful for the parents. Generally, childbirth is carrying the risk of being a 

traumatic event due to extreme fear, helplessness, pain, and loss of control during the delivery 

(Aagard et al., 2015). As expected, these factors are present in preterm birth. From maternal 

perspective, experiencing preterm and NICU leads to psychological distress (Misund et al., 

2014). NICU is reported as a stressful place for parents and infants specifically because of the 

babies’ need for respiratory support (Ionio et al., 2019). During interview, mother reported that 

it was hard to see their babies connected to respiratory support. This is a typical disappointment 

from parents. However, they were still happy and thankful because at the end their twins were 

healthy and getting the support they need.  

Maternal mental health is linked with the physical and mental development of the infants 

as aligns with the attachment theory (Goodman et al., 2011). Parental mental health has role the 

cognitive, emotional, social and physical development (Bhutta et al., 2002). Specifically 

preterm delivery cause significantly higher levels of stress and depression compared to full term 

deliveries (Vigod et al., 2011). The preterm delivery is also called as loss of ideal pregnancy 

(Aagaard et al., 2015) however for the mother of Pearl, she was prepared with the idea of there 

might be setbacks due to twin pregnancy. Being prepared possible setback was an adaptive 

method for this case. 

Overall, even though preterm delivery was disappointing and hard experience, collaboration 

between parents, focusing on the positives in the current situation were functional for them. As 

Hall et al. (2017) indicated anxiety during adverse occasions may be an adaptive response. 

Additionally, mother had an intention to take active role to take care of Pearl even though nurses 

were responsible of basic childcare activities (changing diapers, feeding etc.). This was another 
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protective factor for safe mother-child bond. Hall et al. (2017) indicated the importance of the 

parent’s active role for their preterm babies in the NICU for a healthy bonding. 

5. CONCLUSION 

In a nutshell, current article is aiming to observe the development of a preterm infant and 

understand the developmental follow-up system in Hungary for preterm infants. Hungary has a 

well-established follow-up system for preterm infants until they reach 6 years of age to detect 

and follow their development. Observed child and family is a well-functioning family and the 

according to interviews and developmental test’s results child aligns with his developmental 

stage.  
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