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ABSTRACT 

Prematurity has a negative impact on physical development and health by increasing the demand of health and social 
services in early childhood of preterm children. 

AIM 

This paper aims to study the relationship between prematurity as a risk factor and physical growth retardation, poor health 
status and high demand of health and social services in early childhood of premature children in the town of Pleven, 
Bulgaria. 

MATERIAL AND METHODS  

A cohort follow-up study of children from birth up to 3 years of age was carried out.  
The study was comprehensive for all premature children (N=58) and representative for full-term infants (N=192, or 10.4% 
of all of the 1827 full-term children) born in 2007 at the University Hospital of Pleven and resided in the city of Pleven. 
Prospective data on determinants under study were collected from all children included in this study (N=250). The  
children were observed from January 2007 through July 2011.  
Relative risk (RR) was calculated to determine the effect of prematurity as a risk factor. 

RESULTS 

It was found: statistically significant differences in the height and weight of preterm and term infants; higher risk for 
premature children to suffer more than five times a year from respiratory diseases compared to term infants (RR = 4.10, 
95% CI 1.89-8.85); more than five times more frequent involvement of the visual analyzer among preterm children 
compared with term infants (RR = 5.42, 95% CI 1.48-19.94); "consumers" with high consumption of health and social 
services are mainly pre-term born with low-birth weight children. 

CONCLUSION 

Our results indicate that prematurity increased the risk for preterm children living in urban areas for physical development 
retardation, poor health status and high demand of health and social services up to 3 years of age in region of Pleven. 
Findings from this study suggest the need for active health and educational actions by health professionals in the region in 
order to avoid premature births.   
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INTRODUCTION 

Prematurity is considered as one of the most important single cause of Global Burden of disease in the neonatal period, 
carrying a significant risk of early and delayed health problems (1, 2). It has a negative impact on physical development 
and health in early childhood by increasing the demand of health and social services in the preterm children (3, 4, 5, 6, 7, 
8). The adverse health outcomes for preterm children increased with decreasing of gestational age at birth (9). Studies on 
complications in various organs and systems of premature children reported long-term impact of these diseases and 
negative effects over health, the growth and development of those children (10). 
Premature children have poor physical development compared with term infants up to 3 years of age. Weight of children in 
early childhood depends on the gestational age at birth (11). In a study of Bocca-Tjeertes I et al. (2012) was established 
lower average height and weight in preterm children compared with term infants. Boyle E et al. (2012) found increasing the 
proportion of underweight children at age of 3 with decreasing of gestational age at birth. The proportion of underweight 
children (20%) born before 32 weeks of gestation was 10 times higher than the proportion of underweight term infants 
(2%). 
According Pramana I et al. (2011) premature children suffered more often from respiratory diseases in the first year of life 
compared with term infants. Among preterm children 80% suffered from cough, 44% from breathlessness, 25% were 
hospitalized due to respiratory diseases and 13% needed continuous inhalation therapy due to dyspnea. 
Individual quality care for premature infants in early childhood have a protective effect for developing chronic lung 
diseases – odds ratio (OR = 0.42, 95% CI 0.18-0.95) (14). 
It was found that 1-2‰ of all newborns have congenital or occurred during the perinatal period hearing problems. The risk 
of damage to hearing increased significantly for premature children. Among children who received mechanical ventilation 
the middle ear damaging is more often. It is proved significant hearing impairment requiring the use of hearing aid - 1 to 
5% among children born before 25 weeks of gestation (15, 16). 
The preterm children have significantly higher probability of getting ocular diseases and reduction of vision. The most 
common ocular abnormality in premature children is retinopathy of prematurity. Prevalence decreases with increasing of 
gestational age (17).  
According Rautava L et al. (2013) prevalence among preterm children is directly related to the quality of health care at 
birth. Demand of health and social services in early childhood for premature children is higher compared with term infants. 
Hintz S et al. (2008) analyzed the consumption of services such as social care, home visit by a nurse, visits to specialists, 
rehabilitation of speech and others among extremely premature infants (born before 28 week of gestation). Between 18 
and 22 months of their life more than 50% of children used more than three of those services, 19.1% used 6 - 7 and 37% 
of premature infants are needed at least one health service.  
However, prematurity as a public health issue has not been subject to scientific inquiry in Bulgaria in the past two 
decades. Yet, there are a small number of scientific publications in terms of risk factors for premature birth and effects of 
prematurity over health in early childhood in Bulgaria (11, 20).  
This scientific study meets the need of analysis of some negative effects on prematurity in Bulgaria. 
 

AIM 

Study of the prematurity as a risk factor for physical growth retardation (height and weight), poor health status and high 
demand of health and social services in early childhood in the town of Pleven, Bulgaria. 
We hypothesized a positive association between premature birth and physical development and health status of children. 
Furthermore, we assumed a positive link between premature birth and demand of health and social services in early 
childhood. 
 

MATERIAL AND METHODS  

Study design 

A cohort follow-up study of physical growth, health status and demand of health care services among children from birth 
up to 3 years of age was carried out in town of Pleven, Bulgaria.  
The 58 premature and 192 mature children were prospectively observed from January 2007 through July 2011. The study 
was comprehensive for premature children and representative for term infants born in 2007 in the town of Pleven.  In order 
to avoid possible selection bias and to increase the accuracy and reliability of the results the group of term infants is higher 
and the ratio of the two groups of preterm and term infants was 1: 3.3.  
Premature infants eligible for the study weighed 2500g or less at birth, their gestational age was 37 weeks of gestation or 
less, and they resided in Pleven. Only 5 such infants were excluded on account of lack of consent from the parents.  
Term infants were matched to premature infants by date of birth and they weighed more than 2500g, their gestational age 
was more than 37 weeks and they also resided in Pleven.   
The newborns were divided into four groups due to gestational age and weight at birth:   
- Pre-term born with low-birth weight (PBLBW),   
- Pre-term born with normal birth weight (PBNBW,   
- Term-born with low-birth weight (TBLBW),   
- Term-born with normal birth weight (TBNBW).   
One year after birth, the children were divided into two groups - premature and term born. They were followed up until they 
completed their third year (20).  
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Study area  

Pleven is a typical district town, located in Central North Bulgaria. At the beginning of the study (2007) the size of 
population of the city was 139 573 people. The birth rate in 2007 was 8.96‰. The proportion of preterm infants among all 
live births was 7.7% which is close to the average level of indicator for the country - about 8% (21). 
The city is provided with a full package of health services for outpatient and inpatient care. 
 

Study instruments:  

Document analysis: The information was derived from medical records of newborns in a neonatal clinic at the 

University Hospital, records of these children that were referred for care at an institution and records related to health care 
services used by children up to 3-years of age.  

Interview: Information about the health and health care services was collected by face to face interview of parents 

during home visits.  

Clinical Examination: An objective clinical examination of preterm and term infants was conducted in home visits. It 

included measurement of height, weight, health status and examination for optic and hearing problems.  
Height is measured with centimeter and is classified as below normal, normal and above normal. 
Weight is measured with scales and classified as underweight (below normal), normal and above normal. 
The optic and hearing problems were diagnosed by using of glasses and / or hearing aid. 

Index for assessment of the demand of health and social services 
Assessment of the demand of health and social care services of preterm and term infants was made by adapted index 
which includes 5 main types of health and social services (22).  
- Treatment in intensive care unit after birth – yes or none;  
- Medical treatments given after birth – number of methods;  
- Average length of stay in a neonatal clinic after birth - days;  
- Referral for institutional care after birth – yes or none;  
- Re-admissions from birth up to 3 years of age – yes or none and number of re-admissions.  
Consumption of each service was worth 1 point. The extent of the index is 5 (from 0 to 5). According the law of normal 
distribution studied children with 0, 1 and 2 points had normal consumption of health and social services, and children with 
3, 4 and 5 points were "consumers" with a high level of consumption.  
Special semi-structured questionnaire that contained 35 questions for demographic status, clinical manifestations and 
health and social services used by children from birth up to 3 years of age was designed for the purpose of the study.  
Data were collected by the researchers. 

Statistical analysis: Statistical analyses were performed using Statistical Package for Social Sciences (SPSS) 11.5. 

Comparison was performed using One-Way ANOVA (Bonferroni) test. Analysis of category parameters was performed 
with Chi-Square Test (and/or Fisher’s exact test).  
A value of p<0.05 was considered statistically significant.  
Risk ratio (RR) was calculated to determine the risk of physical growth retardation (height and weight), poor health status 
and high demand of health and social services in early childhood for premature children.  

Ethical Considerations: The right of privacy of the studied children was guaranteed. Only the leading investigator 

had access to the identification information. It was obtained informed consent from the mother / parents of the children 
studied that was certified in person with their name and signature in the questionnaire before the performance of the 
study. 
 

RESULTS AND DISCUSSION 

Physical development of preterm and term infants up to 3 years of age  

The assessment of physical development of children was made on the basis of indicators of growth. The major of them 
are height and weight. 

• Height of children 
It was established statistically significant difference in the height of preterm and term infants: 1 year (p = 0.0002; r = 0.34); 
2 years (p = 0.0001; r = 0.31) and 3 years (p = 0.005; r = 0.32).  
At the age of one 27.6% of the preterm children and 3.2% of term infants had height below normal. A significantly higher 
was proportion of term infants with normal height (87.4%) compared with premature (62.1%). The height above normal 
had 10.3% of preterm and 9.4% of term infants. 
At two years of age was not registered full-term children with height below normal, and every fifth premature child were 
with height below normal. Among children with normal height dominated proportion of term infants (92.6%) compared to 
preterm children (70%). With height above normal were 10.4% of the preterm and 7.4% of term infants.  
At three years of age every seventh prematurely child were shorter than normal (14.8%). The normal height had 99.5% of 
term infants and 77.8% of the preterm children. Among children with height above the normal dominated proportion of 
premature children (7.4%) compared to term infants (4.5%). (Table 1)  
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Table 1 Distribution of the studied groups of children (in %), 
 according to their height and weight at 1-st, 2-nd and 3-rd year 

Age 

 
Below Normal (%) 

 
Normal (%) Above Normal (%) 

 
Height 

 
Weight Height Weight Height Weight 

PM T PM T PM T PM T PM T PM 
 

T 
 

1-st 
year 
 

27.6 3.2 24.1 3.2 62.1 87.4 69.0 93.5 10.3 9.4 6.9 3.2 

2-nd 
year 
 

20.7 0.0 17.2 3.2 70.0 92.6 75.9 94.6 10.4 7.4 6.9 2.2 

3-rd 
year 
 

14.8 0.0 18.5 1.5 77.8 95.5 70.4 95.4 7.4 4.5 11.1 3.1 

 
PM – premature children; T – term born children 

 

 
 
The study established statistically significant differences in the height of preterm and term infants: at first year of age (RR 
= 11.68, 95% CI 4.31-31.64) and at third year (RR = 22.96, 95% CI 2.96 to 88.56).  
 

• Weight of children 
It was established a statistically significant difference in the weight of premature and term infants: 1 year (p = 0.0009; r = 
0.32); 2 years (p = 0.01; r = 0.26) and 3 years (p = 0.002; r = 0.34). 
At age of one 24.1% of the preterm children and 3.2% of term infants were underweight. A proportion of term infants with 
normal weight (93.5%) compared with preterm (69%) was significantly higher. The weight above normal had 6.9% of the 
preterm and 3.2% of term infants.  
At age of two 3.2% of term infants and 17.2% of the preterm children were underweight. The proportion of term infants 
with normal weight (94.6%) was higher than proportion of preterm infants (75.9%). With weight above normal were 6.9% 
of the preterm and 2.2% of term infants.  
At the age of three the share of underweight premature children increased (18.5%), while the share of term underweight 
children decreased to 1.5%. The normal weight had 95.4% of term infants and 70.4% of the preterm children. The 
proportion of children with weight above normal among premature children was 11.1% respectively among term infants - 
3.1% (Table 1). 
The study found a statistically significant difference in the weight of premature and term infants: at first year (RR = 9.55, 
95% CI 3.47-26.25) and at third year (RR = 14.77, 95% CI 3.12-70.04).  
Our findings of retardation in weight of premature babies were similar to the established by Boyle E et al. (2012) and the 
Bocca-Tjeertes I (2012). 
 

Health status of the children 

• Suffering of children from respiratory diseases  
The respiratory diseases were the most common cause of illness among children in early childhood. According Pramana 
IA et al. (2011) premature children suffer more often from respiratory diseases in the first year of life compared with term 
infants.  
 
The shares and term and preterm infants who had up to 3 times a year respiratory diseases was almost equal - 58.6% to 
58.9%. 13.8% of the preterm and 32.6% of term infants got 4-5 times a year such a diseases. The proportion of premature 
children who suffered more than 5 times a year from respiratory diseases (27.6%) was more than three times higher 
compared to the proportion (8.5%) of term infants (p = 0,03; r = 0.26). (Fig. 1) 
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Fig. 1 Distribution of the studied groups of children (in %),  

according to the suffering of respiratory diseases (times/per year) 

 
Our results revealed respiratory diseases as the most common cause of illness among children studied and four times 
higher risk (RR = 4.10, 95% CI 1.89-8.85) premature children to suffer more than five times a year from respiratory 
diseases compared to term infants.  
 

• Vision 
Preterm children suffered five times more often from vision problems compared with term infants: vision problems had 
10.3% of preterm children while the proportion of children with eye problems among term infants was 2.1% (p = 0.047; r = 
0.18).  
We found more than five times more frequent involvement of the visual analyzer among preterm children compared with 
term infants (RR = 5.42, 95% CI 1.48-19.94), which confirmed the results of Repka MX (2002) for significantly higher 
probability of involvement of all parts of the visual analyzer and reduction of vision in preterm children compared with term 
infants. 
 

• Hearing 
In literature 1 – 2‰ of all newborns have congenital or occurred during the perinatal period hearing problems.  
Our results did not establish a statistically significant difference among the observed preterm and term infants in terms of 
hearing problems. 
 

Index of consumption of health and social services of preterm and term infants from 
birth to 3 years old 

It was found a statistically significant difference (p = 0.0001; r = 0.62) between the four studied groups of children in terms 
of number of health and social services used in the period of early childhood. 
Three of fourteen PBNBW children had not used health services and the rest were used 1 to 4 services. Among PBLBW 
children the highest was proportion of those who used four health and social services - 33.3%, while only 2.9% of them 
were not consumed any service. 45.2% of TBNBW children used only one service and there is no child used 4 or 5 
services. Only one TBLBW child not used any service and proportion of children consumed 4 services was 37.5%. 
According to the results of the study with normal consumption of health and social services, respectively 0, 1 and 2 points 
were 52.4% of the children studied. The distribution of the children with normal use was as follows: 64.3% of PBNBW 
children; 18.6% of PBLBW children; 96.2% of TBNBW children and 52.5% by TBLBW children.  
"Consumers” with high consumption of health and social services, respectively 3, 4 and 5 points were 47.6 percent of the 
children studied, distributed in four groups as follows: 35.7% of PBNBW children; 81.4% of PBLBW of children; 3.8% of 
TBNBW children and 47.5% of TBLBW children. 
As shown in Figure 2 with normal consumption was TBNBW and PBNBW children. "Consumers" with high consumption of 
health and social services were mainly PBLBW children. 
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Fig. 2 Distribution of the studied groups of children, 

according the number of health and social services used (in %) 

According to the index for consumption of health and social services to studied children from birth up to 3 years of age 
with a high consumption of 3, 4 and 5 points were identified 47.6 % (119) of the children studied, respectively 81.4% of 
PBLBW and 3.8% of TBNBW and with normal consumption of 0, 1 and 2 points 52.4% (131) of children, respectively 
96.2% of TBNBW and 18.6% by PBLBW. (Table 2)  
 

Table 2 Distribution of the studied groups of children (in number and %),  
according to the index for consumption of health and social services 

Groups studied 
N=250 

Normal consumption (%) 
N=131 

High consumption (%) 
N=119 

PBNBW 64.3 35.7 

PBLBW 18.6 81.4 

TBNBW 96.2 3.8 

TBLBW 52.5 47.5 

All 52.4 47.6 

 
Our results were similar to those found of Hintz S et al. (2008), who analyzed consumption of health and social services of 
premature infants born before 28 weeks of gestation. Between 18 and 22 months of their life more than 50% of children 
consume more than three health services. The autors established that 37% of premature infants used at least one health 
service. 

CONCLUSION 

Our results indicate that prematurity increased the risk for preterm children living in urban areas for physical development 
retardation, poor health status and high demand of health and social services up to 3 years of age. 
Findings from this study suggest the need for active health and educational actions by health professionals in the region in 
order to avoid premature births in Bulgaria.   
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