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ABSTRACT
Objective: We aimed to determine respiratory morbidity of late preterm infants versus infants with intrauterine growth retardation 
(IUGR) at school-age.
Patients and Methods: Late preterm appropriate for gestational age (AGA) infants (34-36, 6/7 weeks) (Group 1), IUGR infants (Group 
2), extremely preterm AGA (Group 3) and term AGA infants (Group 4) born between 2004 and 2008 were included in this case-
control study and assessed for respiratory morbidity at school-age. We evaluated the impact of late preterm compared with IUGR and 
term gestation on respiratory morbidity by using validated American Thoracic Society – Division of Lung Diseases (ATS-DLD-78-C) 
and the International Study of Asthma and Allergies in Childhood (ISAAC) questionnaires. Questionnaires on wheezing, infectious 
respiratory morbidity, and physician-diagnosed asthma panels were constituted and groups were compared.
Results: A total of 160 patients were enrolled in the study and 97 (60.6%) of them were boys. Respiratory morbidities at school-
age were found to be significantly higher in both late preterm and IUGR groups when compared to term controls. Each weekly 
increase in gestational age reduced the risk for wheezing episodes (OR perGW:0.82,95%CI:0.71-0.97, p:0.02). Regarding 
infectious respiratory morbidities, there was a significant increase when the number of people living at home increased (OR 
perperson:1.79,95%CI:1.12-2.87, p:0.01), and a decrease in female gender (OR:0.41,95%CI:0.17-0.99, p:0.04) and in the week of 
gestation (OR perGW:0.84,95%CI:0.71-1.00, p:0.04). Atopic dermatitis (OR:5.26,95%CI:1.57-17.69, p<0.01) and maternal asthma 
(OR:5.38,95%CI:1.17-24.60, p:0.03) history were found to be risk factors for asthma.
Conclusion: Being IUGR may be an important risk factor for respiratory morbidity at school-age. Further studies are needed on this 
subject.
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1. INTRODUCTION

Preterm births have increased from 9.5% to 12.7% in the last 
3 decades and 60-70% of this change is due to the increased 
prevalence of late preterm births [1]. Until recently, protocols 
prepared for term babies were used for late preterm infants, 
which include the most important part of this increase observed 
in preterm births. However, it was shown that these babies face 
increased morbidity and mortality, especially in respiratory and 
neurodevelopmental aspects both in the neonatal period and in 
school-age period when compared to term infants [2]. Neonatal 
morbidities such as respiratory distress syndrome (RDS), 
transient tachypnea of the newborn and neonatal pneumonia 
were more common in preterm infants than terms; and at school-
age decreased lung capacity, increased bronchial asthma episodes 
and respiratory tract infections were more frequently found. In a 

study by Kotecha et al., respiratory morbidity was found to be 10 
times higher in this group compared to term infants [1].
On the other hand, IUGR causes respiratory problems in 
later life by giving rise to decreased lung function and early 
respiratory morbidity, as well as impaired lung function in 
infancy [3]. However, few studies have been conducted on the 
comparative evaluation of school-age respiratory morbidity of 
late preterm infants and newborns with IUGR [4]. The presence 
of prematurity in IUGR infants causing respiratory morbidity is 
important to determine the risk group for long-term follow-up.
Our hypothesis was that those children with late preterm and 
IUGR birth history have increased respiratory morbidity at 
school age compared to their healthy term birth history peers. We 
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aimed to evaluate respiratory morbidity of children who have late 
preterm and IUGR history and compare them with healthy peers 
at school age and point out the effects of risk factors encountered 
in the neonatal period for respiratory morbidity at school age.

2. PATIENTS and METHODS

Our study is a case-control study in which the school-age respiratory 
morbidity of newborns with late preterm and IUGR birth history 
who were followed and treated in the neonatology department 
between January 2006 and December 2008 were evaluated.
A total number of 160 children were included in the study. Children 
who were admitted to the neonatal intensive care unit and/or those 
who were born in our hospital and followed up with their mothers 
between January 2006 – December 2008 and reevaluated at school age 
(5-7 years old) during the study, were divided into three main groups: 
a) Late preterm appropriate for gestational age (AGA) infants (n:50): 
according to the new BALLARD scoring system [5] with gestational 
age 34-36 6/7 and were at the 10-90th percentile according to the 
Fenton growth curves [6] (Group 1) b) Newborns with IUGR (n:50): 
term or preterm infants below 10th percentile according to the values 
calculated according to Fenton growth curves [6] (Group 2) and, c) 
the healthy term (gestation week 38-42 weeks), AGA newborns (n:50) 
born between January 2006 and December 2008, were included in 
the study as the control group (Group 4). In addition to these main 
groups, group 2 was divided into two subgroups to compare the effect 
of IUGR in different gestational ages: preterm IUGR infants (<34 
weeks of gestation) (n:10) (Group 2a), late preterm (between 34-36 
6/7 gestational age) IUGR infants (n:19) (Group 2b) were divided into 
subgroups. An equal number of preterm AGA infants (<34 weeks of 
gestation) was added as the last group to compare the effect of being 
IUGR in preterms’ (Group 3) (n:10) (Figure 1 Flow Chart of the study). 
Patients with major anomalies, patients who did not come to the 
school-age assessment or /and rejected to sign the informed consent 
form were excluded from the study.

Figure 1. Flow chart of the study

Early (perinatal-neonatal), natal and postnatal period data were 
recorded from the hospital database system and patient files. The 
morbidities observed during the follow-up of the newborns, the 
duration of hospitalization, need for oxygen, surfactant administration, 
positive pressure ventilation requirement, and need for mechanical 
ventilation support and duration were documented from patient 
file records. During the study, the study and control group cases that 
were of school age and had perinatal parameters as defined above 
were contacted by telephone and invited to the outpatient clinic. 
Anthropometric measurements of all patients were taken (TBS 
model, scale with serial number 1212430 and height meter, Tartımsan, 
Istanbul, Turkiye). Demographic information, socioeconomic level, 
mother/father education level, mother’s smoking status and medical 
history were questioned, and physical examinations of the patients 
were performed. The validated Turkish forms of American Thoracic 
Society – Division of Lung Diseases (ATS-DLD-78-C) [7] and 
International Study of Asthma and Allergies in Childhood (ISAAC) 
questionnaires [8] were tested on 10 randomly selected patients by 
2 different investigators to evaluate their intelligibility for screening 
respiratory diseases. The ATS-DLD-78-C questionnaire consisted of 
46 questions with 3 options (yes, no, unknown) in 7 sections (socio-
demographic characteristics, cough, sputum, wheezing, chest diseases, 
other diseases, and family history). The ISAAC questionnaire consisted 
of 31 questions in 2 parts (environmental factors, wheezing) most 
of which had 2 answer options (yes, no). In the wheezing section of 
the questionnaire the presence of wheezing was questioned in the 
first 2 questions, the number of symptom days in the following 3 
multiple-choice questions, and the exercise and symptoms, nighttime 
symptoms, and asthma in the last 3 questions. The questionnaires were 
applied separately to both mother and father. After comparing the 
answers, it was decided that the questions were understandable. After 
the physical examination, the questionnaire forms were filled in face-
to-face by the research doctor who did not know the patient’s medical 
history (M.C.U).
Responses with “yes” to the survey questions include; the 
presence of wheezing/wheezing in the chest independent of 
having a cold, presence of wheezing in the chest day/night, 
presence of two or more wheezing episodes causing shortness 
of breath, the need of using medication during wheezing attacks 
causing shortness of breath, one or more of the presence of 
wheezing episodes after exercise or playing games “Respiratory 
morbidity 1 – wheezing panel”, presence of hospitalization due 
to severe respiratory infection under 2 years of age, having had 
more than 1 previous bronchiolitis/bronchitis/pneumonia or 
two or three of them, more than 3 days in the last 3 years of 
chest disease, cough/sputum attacks lasting at least for a week 
or longer, sputum, breast fullness, cough present for more than 
3 months of the year “Respiratory morbidity 2 – infectious 
respiratory morbidity panel”, presence of physician-diagnosed 
asthma history, current asthma, and the presence of a history 
of being followed up with a diagnosis of asthma “Respiratory 
morbidity 3 – physician-diagnosed asthma panel” [9-13].
Ethics committee approval was obtained for the study from the 
Trakya University Faculty of Medicine Local Ethics Committee 
numbered 18/5 and protocol number TÜTF-GOKAEK 
2013/150, and registered with Clinical Trials (NCT04849494).
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Statistical Analysis

SPSS version 19 license number: 10240642 was used as a statistics 
program in the study. The minimum sample size required to 
obtain statistically significant results using the random sampling 
method was 160 in total, and it was determined a minimum of 
50 for each group in late preterm, IUGR and the control groups 
(Pi1: 0.198, Pi2: 0.028, Alpha: 0.05, n: 50. power 80%). There 
was no missing data. While evaluating the study data, T-test or 
Mann-Whitney U test were used in samples independent of one-
way analysis by evaluating the normal distribution of the data 
in comparing the quantitative data. A Chi-square test was used 
for comparing qualitative data between the two groups. Logistic 
regression analysis (Likelihood Ratio) method was used, taking 
respiratory morbidity as the dependent variable and risk factors 
as the independent variables. A value of p <0.05 was accepted as 
the limit for a significant difference.

3. RESULTS

When the early demographic data of the study and control groups 
were compared, no statistically significant difference was found 
between groups in terms of gender. Cesarean birth and multiple 
pregnancy rates in the study groups (Group 1, Group 2 and Group 
3) were found to be statistically significantly higher when compared 
to Group 4 (respectively p <0.01, p <0.01). In terms of the week of 
gestation there was a statistically significant difference between 
the study Groups and Group 3 was significantly lower (p<0.001). 
As expected, it was found that the mean birth weight, birth length 
and birth head circumference of Group 1 cases were statistically 
significantly higher than Group 2 and Group 3 (p <0.01 for all). The 
1st minute Apgar score was found significantly higher in Group 1 
cases (p: 0.04). No statistically significant difference was found 
between the groups in the 5-minute Apgar median (Table I). There 
was no statistically significant difference between the groups in terms 
of anthropometric measurements at school-age. The socioeconomic 
levels of the groups were found to be similar (Table I).

Table I. Comparison of demographic, socioeconomic and perinatal data of groups
Group 1
(n: 50)

Group 2
(n: 50)

Group 3
(n: 10)

Group 4
(n: 50) p*

n (%) n (%) n (%) n (%)
Gender Male

Female
29 (58)
21 (42)

32 (64)
18 (36)

7 (70)
3 (30)

30 (60)
20 (40)

0.82

Type of Delivery Normal Birth
Caesarean section

9 (18) a

41 (82)
8 (16) a

42 (84)
2 (20) a

8 (80)
38 (76) b

12 (24)
<0.01

Multiple pregnancy 24 (48) a 25 (50) a 6 (60) a 0 (0) b <0.01
Mechanical ventilator requirement 3 (6) a 11 (22) b 4 (40) c 0.02

Mean, SD Median Mean, SD Median Mean, SD Median p**

Gestational age (week±SD) 35.2± 0.9 35 34.8± 2.1 35 30.3±1.9 30 <0.01
Birth weight (gram±SD) 2210.4±533.7 2105 1662.2±341.1 1620 1353.3±245.5 1347 <0.01
Birth height (cm±SD) 44.9±2.8 44 42.6±3.3 43.5 39.6±2.2 38.5 <0.01
Birth head circumference (cm±SD) 31.5±1.8 31.25 29.9±2.3 30.1 27.9±2.2 27.5 <0.01
Apgar score Minute 1

Minute 5
8.3±1.1
9.5±0.8

9
10

7.6±1.7
9.2±1.2

8
9

6.8±1.8
8.6±1.1

6.5
8.5

0.04
0.10

Number of days of mechanical ventilation 2.0±1.4 1 3.6±2.3 5 4.1±3.3 4 0.44
Total number of days with oxygen 2.3±5.8 0 2.8±8.3 1 8.6±17.6 4.5 0.33
Length of hospital stay (day) 10.1±8.9 9 14.9±16.2 9 27.8±23.2 24 0.16

Mean,SD Mean,SD Mean,SD Mean,SD p**
Age (month)a 75.3±8.4 79.6±7.7 74.9±6.3 76.4±8.3 0.20
Weight (kg)a 22.5±5.1 23.0±4.8 22.4±4.2 21.6±3.5 0.29
Height (cm)a 119±7 122±6 120±6.2 116±7 0.10
BMI (kg/m2)a 15.5±2.5 15.1±1.8 15.3±1.0 15.7±1.7 0.33
Number of people living in the house 4.3±0.6 4.3±0.7 4.36±0,7 0.93

n (%) n (%) n (%) n (%) p*

Socioeconomic Level Good 3 (6) 2 (4) 1 (10) 3 (6) 0.95
Avarage 45 (90) 47 (94) 8 (80) 46 (92)
Low 2 (4) 1 (2) 1 (10) 1 (2)

Physician diagnosed GOR 14 (28) a 13 (26) a 2 (20) a 5 (10) b 0.04
History of atopic dermatitis 10 (20) a 11 (22) a 3 (40) a 1 (2) b 0.02
Having a pet in the house 11 (22) 8 (16) 0 (0) 15 (30) 0.24
Maternal smoking 14 (28) 19 (38) 3 (30) 20 (40) 0.40
Maternal asthma history 9 (18) a 15 (30) a 1 (10) b 5 (10) b 0.03

*Chi-square; ** Kruskal-Wallis test; PPV: Positive pressure ventilation, same letters indicates no significant relationship between groups and each different letter 
indicates a statistically significant difference at the p<0.05 level; MAS: Meconium aspiration syndrome, BMI: Body mass index, GOR: gastroesophageal reflux.a 

measurements and sociodemographic data has assessed at school-age
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Compared with term gestation, both late preterm gestation and 
being IUGR were associated with a significant increase in most 
of the respiratory morbidities at school-age such as physician-
diagnosed asthma, allergic rhinitis, wheezing and whistling episodes, 
exercise-induced wheezing, and episodes of shortness of breath, etc. 
Furthermore, the presence of IUGR was significantly associated with 
an increase in >2 episodes of shortness of breath (p=0.02), hospital 
admission for severe respiratory infection before age 2 (p=0.01), and 
severe chest disease before the age of 2 (p=0.02) (Table II).
Respiratory morbidity 1-3 and total respiratory morbidity were 
significantly higher in infants with both late preterm and IUGR 
history compared to the control group. When late preterm AGA 
and IUGRs were compared, no statistically significant difference 
was found between the groups. Respiratory morbidity 1 and 3 were 
found to be statistically significantly higher in extremely preterm 
patients with IUGR compared to AGA controls (Table III).
Logistic regression analysis was performed to show the effects of 
factors on wheezing phenotype, infectious respiratory morbidity, 

and physician-diagnosed asthma. When the effect of variables on 
wheezing (respiratory morbidity 1) was examined, gestational age 
(p: 0.02, OR: 0.83, 95% confidence interval: 0.71-0.97) was found to 
be significant. When the effect of variables on infectious respiratory 
morbidity (respiratory morbidity 2) was examined, gestational age (p: 
0.04, OR: 0.84, 95% confidence interval: 0.71-1.00) and the number 
of people living in the house (p: 0.01, OR: 1.79, 95% confidence 
interval: 1.12-2.87) were found to be significant. Accordingly, 
infectious respiratory morbidity decreased 0.84 times with each 
weekly increase in the week of gestation, while the number of people 
living at home increased 1.79 times. Examining the effect of variables 
on the physician-diagnosed asthma panel (respiratory morbidity 
3), maternal asthma diagnosis (p: 0.03, OR: 5.38, 95% confidence 
interval: 1.17-24.60) and the presence of atopic dermatitis in the 
patient (p: <0.01, OR: 5.26, 95% confidence interval: 1.57-17.69) 
were found to be significant. The probability of physician-diagnosed 
asthma increased by 5.38 times in the mother, while the history of 
atopic dermatitis increased by 5.26 times (Table IV).

Table II. Respiratory morbidity questionnaires of study and control groups
Group 1
(n: 50)

Group 2
(n: 50)

Group 4
(n: 50) p*

n (%) n (%) n (%)
Congested in chest or bring up phlegm apart from colds 9 (18) 4 (8) 1 (2) 0.01a,b

Congested or bring up phlegm, sputum or mucus from his/her chest 3 months a year 6 (12) 4 (8) 0 (0) 0.04 a,b

Attacks of cough, chest congestion or phlegm lasting for ≥1 week /year 22 (44) 23 (46) 9 (18) <0.01 a,b

Wheezy or whistling occasionally apart from cold 6 (12) 11 (22) 0 (0) <0.01 a,b

Attack of wheezing causing short of breath 13 (26) 16 (32) 3 (6) <0.01 a,b

Attacks of wheezing after exercising 9 (18) 8 (16) 2 (4) 0.04 a,b

During past 3 years any chest illness keeping him/her from usual activities for as much as 3 
days

15 (30) 23 (46) 1 (2) <0.01 a,b

More congested than usual with any of these illness 15 (30) 20 (40) 0 (0) 0.02 a,b

Doctor diagnosed asthma 9 (18) 15 (30) 5 (10) 0.03 a,b

Hospitalization for severe chest illness/cold <age 2 10 (20) 16 (32) 4 (8) <0.01 a,b

Severe chest illness/cold <age 2 14 (28) 25 (50) 8 (16) <0.01 a,b

Doctor diagnosed allergic reaction to pollen or dust 8 (16) 8 (16) 1 (2) 0.01 a,b

Hospitalization for severe chest illness /cold <age 2 10 (20) 16 (32) - 0.01
Any other severe chest illness or chest cold < age 2 14 (28) 25 (50) - 0.02
≥2 attack of wheezing causing shortness of breath 13 (26) 16 (32) - 0.02

*Chi-square, a: Significant relationship between Group1 and Group 4, b: Significant relationship between Group 2 and Group 4, a,b: Significant relationship between 
both Group 1 and 4 and Group 2 and 4

Table III. Comparison of the groups in terms of Respiratory morbidity panels

Group 1
(n: 50)

Group 2
(n: 50)

Group 4
(n: 50) p*

Group 1
(n: 50)

Group 2b
(n: 19) p*

Group 2a
(n: 10)

Group 3
(n: 10) p*

n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Respiratory morbidity 1 27 (54)a 24 (48)b 13 (26)a,b 0.01 27 (54) 7 (36.8) 0.20 9 (90) 1 (10) 0.002
Respiratory morbidity 2 16 (32) 13 (26) 9 (18) 0.27 16 (32) 2 (10.5) 0.07 6 (60) 5 (50) 0.46
Respiratory morbidity 3 9 (18)a 15 (30)b 4 (8)a,b 0.01 9 (18) 3 (15.8) 0.82 5 (50) 1 (10) 0.05
Total respiratory morbidity 28 (56)a 24 (48)b 18 (36)a,b 0.05 28 (56) 7 (36.8) 0.15 9 (90) 5 (50) 0.18

*Chi-square, a: Significant relationship between Group1 and Group 4, b: Significant relationship between Group 2 and Group 4, a,b: Significant relationship between 
both Group 1 and 4 and Group 2 and 4; Respiratory morbidity 1 wheezing panel, Respiratory morbidity 2 infectious respiratory morbidity panel, Respiratory morbidity 
3 physician-diagnosed asthma panel.
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Table IV. Logistic regression analysis of respiratory morbidity panels 
Respiratory morbidity 1 Respiratory morbidity 2 Respiratory morbidity 3

Variables Odds 
ratio 95% CI p* Variables Odds 

ratio 95% CI p* Variables Odds 
ratio 95% CI p*

Gender Female 0.69 0.34-1.42 0.32 Gender Female 0.41 0.17-0.99 0.04 Gender Female 0.53 0.19-1.49 0.23
Having a pet in the house 1.47 0.63-3.40 0.36 Having a pet in the house 0.60 0.21-1.73 0.35 Having a pet in the house 0.47 0.12-1.87 0.28
Maternal smoking 1.34 0.65-2.79 0.42 Maternal smoking 0.84 0.34-2.03 0.70 Maternal smoking 1.18 0.42-3.27 0.74
Maternal asthma history 0.98 0.23-4.19 0.98 Maternal asthma history 2.17 0.45-

10.33
0.32 Maternal asthma history 5.38 1.17-

24.60
0.03

IUGR 1.20 0.53-2.69 0.65 IUGR 1.60 0.62-4.11 0.32 IUGR 0.46 0.16-1.33 0.15
Gestation week 0.83 0.71-0.97 0.02 Gestation week 0.84 0.71-1.00 0.04 Gestation week 0.89 0.73-1.10 0.30
Number of people living 
in the house

0.81 0.53-1.22 0.31 Number of people living 
in the house

1.79 1.12-2.87 0.01 Number of people living 
in the house

1.09 0.63-1.91 0.73

History of atopic 
dermatitis

1.81 0.61-5.37 0.28 History of atopic 
dermatitis

1.70 0.52-5.56 0.37 History of atopic 
dermatitis

5.26 1.57-
17.69

<0.01

Physician diagnosed 
GOR

1.62 0.12-20.89 0.71 Physician diagnosed 
GOR

0.80 0.05-12.1 0.87 Physician diagnosed GOR 2.40 0.17-
33.56

0.51

Constant 7.30 0.01 Constant 3.95 0.23 Constant 3.57 0.36
*Stepwise lojistic regression model (enter), GOR: gastroesophageal reflux, CI: confidence interval; Respiratory morbidity 1 wheezing panel, Respiratory morbidity 2 
infectious respiratory morbidity panel, Respiratory morbidity 3 physician-diagnosed asthma panel.

Respiratory morbidity increased 1.8 times with an increase on the 
day of hospitalization (p: 0.003, OR 1.80, 95% confidence interval: 
1.02-1.14), it was seen 0.02 times less in infants requiring mechanical 
ventilation (p: 0.04, OR: 0.01-0.75, 95% confidence interval: 0.01-
0,75). Accordingly, each daily increase on the day of hospitalization 
caused a 1.8 times increase in respiratory morbidity, while it was 
0.002 times less in those who did not require a mechanical ventilator 
other factor, especially IUGR, did not have statistically significant 
effects on respiratory morbidity (Table V).

Table V. Logistic regression analysis of total respiratory morbidity panel
Variables Odds ratio %95 %CI p*
Gender Male 1.42 0.69-2.94 0.33
Total number of days with oxygen 1.05 0.91-1.21 0.44
Length of hospital stay (day) 1.80 1.02-1.14 0.003*
Presence of physician diagnosed GOR 2.32 0.10-51.44 0.59
Presence of history of atopic dermatitis 1.67 0.54-5.14 0.37
Presence of mechanical ventilator 
requirement

0.002 0.01-0.75 0.04*

Constant 0.95 0.004
*Stepwise lojistic regression model (enter), GOR: gastroesophageal reflux, CI: 
confidence interval

4. DISCUSSION

Late preterm birth and IUGR birth, have increased due to many 
etiological factors, like assisted reproductive techniques and the 
increase in risky pregnancies, bring many problems. Few studies 
have been conducted on the comparative evaluation of school-
age respiratory morbidities of late preterm infants and newborns 
with IUGR, as well there is no study comparing the effects of late 
preterm birth and IUGR [4]. The frequency of wheezing due to 
airway obstruction during follow-up was observed in the first 
two years of life in prematurely born infants [14].

Studies have reported that there is a significant increase in 
admissions because of lower respiratory tract infections (LRTI) 
or bronchiolitis during infancy and early childhood in late 
preterms compared with term infants [15-19]. Similarly, studies 
including early and late preterm born adolescents have shown 
that admissions due to both infectious and non-infectious 
respiratory tract diseases are significantly increased compared 
to those who were term infants [20, 21]. Hoo et al., found that 
the frequency of wheezing and/or LRTI in the first year of life in 
late preterm infants was significantly higher than in term babies 
in which male gender and low gestational age were independent 
risk factors [22]. In the study of Coathup et al., it was stated that 
the rates of infection-related (acute bronchitis/bronchiolitis, 
pneumonia, upper and LRTI) hospital admissions from birth to 
10 years of age were significantly higher in late preterm infants 
compared to term peers [23]. Similar to the literature, in our 
study, the frequency of upper respiratory tract infections in late 
preterm infants was found to be significantly higher than in term 
infants. Late preterm infants got sick more frequently and had 
more LRTIs’ in the first 2 years of life, therefore hospitalization 
rates were found to be significantly higher. Also, respiratory 
morbidity due to infection, significantly increased in parallel 
with a decrease in the week of gestation, male gender and with 
an increase in number of people living at home.
The relationship between late preterm birth and asthma has 
not been clarified yet. It has been shown that the frequency of 
admission to the hospital in the first 6 years of life due to asthma 
is significantly higher in late preterms compared to term infants 
[18, 24]. The risk of asthma increased 2 times in late preterm 
infants compared to terms and male gender, low gestational 
age, maternal smoking during pregnancy and maternal asthma 
history were risk factors for asthma [25, 26]. In a recent study, 
it was shown that children with a history of late preterm labour 
had more frequent medication use and a need for hospitalization 
for asthma compared to their term-born controls when followed 
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up until the age of 7 [27]. However, it has been shown that there 
is no significant relationship between the use of treatment for 
asthma in young adults and the presence of a history of late 
preterm labour [28]. In the meta-analysis of Jaakkola et al., it 
was found that the asthma risk in individuals with a birth history 
below the 37th week of gestation was 1.07 times higher [29]. 
Contrastly, Voge et al., also found no relationship between late 
preterm birth and the risk of asthma [30]. In our study, similar to 
the literature, infectious wheezing at school-age was found to be 
significantly higher in late preterm infants. Also, the presence of 
wheezing attacks causing shortness of breath, wheezing attacks 
triggered by exercise and the presence of physician-diagnosed 
asthma were found to be statistically significantly higher in the 
late preterm group. Furthermore, the frequency of physician-
diagnosed dust and pollen allergy, allergic rhinitis, allergic 
conjunctivitis, and atopic dermatitis in late preterm infants was 
significantly higher than in term controls.
IUGR has long-term consequences such as asthma and 
bronchiolitis [31]. Recent studies have shown that there is a 
relationship between IUGR and the development of wheezing, 
bronchial reactivity, asthma, LRTI and develop lower lung 
function at school-age [32], regardless of the gestational age 
[33-36]. In the study by Barker et al., it was shown that each 
unit’s decrease in birth weight and birth height was associated 
with bronchitis, pneumonia, or cough in the first 5 years 
[37]. Contrastly, Sonnenschein-van der Voort et al., stated 
that the main reason for an increased risk factor for asthma 
and its symptoms was preterm delivery, not low birth weight 
[38]. In the study conducted by Lopuhaa et al., on adults, 
the frequency of obstructive airway disease and respiratory 
symptoms increased 1.7 times in those who were exposed to 
famine during the midgestation period [39]. In another study 
by Kotecha et al., the frequency of previous or ongoing asthma 
and wheezing was found to be similar between those who had 
an age-appropriate growth catch-up and those who did not 
and control groups [10]. In the study of Rona et al., it has been 
shown that the risk of wheezing decreases by 10% with each 
increased week of gestation [11]. In our study, the frequency 
of wheezing, physician-diagnosed asthma and other allergic 
conditions increased in IUGRs. Although, we found that 
wheezing, asthma and respiratory morbidity were significantly 
higher in both the late preterm group and the IUGR group 
compared to term controls; there was no significant difference 
between the late preterm AGA and IUGR groups. We concluded 
that IUGR may negatively affect allergic respiratory morbidity 
for advanced preterms, but not for late preterm infants and that 
the main determinant factor for respiratory morbidity for later 
periods of pregnancy is the gestational age. We found that the 
presence of maternal asthma and atopic dermatitis history in 
children increases the frequency of asthma at school age, and 
also each weekly increase in the gestational age reduces the risk 
for wheezing attacks.
In the study, which is based on parental reports, IUGRs were 
more likely to have upper respiratory tract infections [40]. 
With a 2-year follow-up of IUGRs, 50% of children coughed 
and approximately 58% of the children used treatments such 

as a bronchodilator, inhaled corticosteroid, and antibiotics 
due to chest diseases. It has been shown that there is a negative 
correlation between the birth weight Z score and hospital 
admission because of respiratory illness [13]. It was shown that 
being IUGR was significantly related to the increased infection-
related hospital admissions during the first 10 years of age and 
modified the effect of gestational age; specifically, among the 
history of being both preterm and IUGRs [23]. In our study, 
although the respiratory infections and therefore hospitalization 
requirements in patients with a history of IUGR were found 
significantly increased compared to term controls, there was 
no significant difference between both late preterm AGA and 
late preterm IUGR groups, extremely preterm AGA and IUGR 
groups.
Since, spirometric measurements were not performed in our 
study, the negative effect of IUGR shown in the literature on 
lung volume and flows could not be shown. And low patient 
follow-up rates were also limitations of our study. As a result, 
it was thought that the decrease in gestational age was effective 
in respiratory diseases and symptoms. We concluded that IUGR 
negatively affects respiratory morbidity for extreme preterms, 
although, not for late preterm infants, this relationship cannot 
be demonstrated for later periods of pregnancy.
Late preterm births and IUGR, which are on the rise today, 
can bring many problems both in perinatal, neonatal, infancy 
and later life. We think that the follow-up during pregnancy, 
perinatal period, delivery room, and neonatal period should be 
reviewed, and detailed guidelines should be prepared to start 
with birth planning. For these children, long-term follow-up 
protocols should be determined, and follow-up timelines should 
be established instead of risk-free routine healthy term child 
follow-up. The effect of late preterm birth and IUGR history on 
negative respiratory outcomes in school-age and later should be 
investigated with further studies.
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