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Abstract 

 
Background: Intrauterine growth restriction (IUGR) is one of the major problems in developing countries such as Iran. 

Objective: The aim of this study was to determine the pregnancy outcomes in pregnant women with intrauterine 

growth restriction. Materials and methods: This study was a retrospective and cross-sectional epidemiological study that was 

performed from the beginning of December 2019 to the end of September 2021 on all pregnant women referred to Ahvaz 

Hospital with the diagnosis of IUGR in stages two and three. Patient information such as gestational age, number of 

pregnancies,underlying diseases and additional information such as age of delivery, cause of termination and method of Apgar 

and neonatal hospitalization were retrospectively extracted from their files and finally the data using soft SPSS software was 

analyzed. Results: In this study, 54 women with a mean age of 27.7 years were studied. In this study, 18.5% of infants 

died,which was more likely to die in 3th grade of IUGR. The age of termination of pregnancy in the majority of women was 

more than 32 weeks (50%). Regarding IUGR grade, 49 patients (90.7%) had grade 2 intrauterine growth restriction and 5 

patients (9.3%) had grade 3 intrauterine growth restriction. Conclusion: The results showed that neonatal weight, 1 and 5 

minute Apgar scores, length of hospital stay in NICU and neonatal mortality had a significant relationship with their 

gestational age so that at older gestational ages there were fewer complications and consequences. 
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Introduction: 

Intrauterine Growth Restriction (IUGR) is one of the 

most common complications of pregnancy, which can 

be defined as the inability of the fetus to reach the 

genetically programmed size, in which the newborn is 

smaller than normal and fails to grow normally in the 

mother's womb (1). IUGR is associated with increased 

mortality of infants, children, and adults, increased risk 

of cardiovascular diseases, obesity, and type 2 diabetes 

(2). 

IUGR occurs between 3 and 7% of the total population 

of infants (1). In IUGR, a full-term (term) infant's 

weight at birth is less than the 10th percentile, although 

the 3rd and 5th percentiles are a limit of IUGR that is 

used in deliveries (3). Babies whose birth weight is 

below the 5th percentile, especially if it is below the 

9th percentile, are much more likely to have severe 

problems. The risk of short-term and long-term 

complications for premature infants is higher as well 

(4). 

Many factors cause IUGR, such as maternal factors 

including extending fertility life (i.e., a woman not getting 

pregnant for a long time), fertility treatment, 
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nutrition, obesity and overweight, drug use, 

smoking, caffeine, alcohol, lifestyle, maternal 

age or diseases such as chronic hypertension, 

preeclampsia (especially when preeclampsia is 

severe and diagnosed in the second trimester, 

or to have both chronic hypertension and 

preeclampsia) (5). 

Fetal and placental factors include 

chromosomal abnormalities similar to Down 

syndrome or structural birth defects similar to 

anencephaly, placenta previa, premature 

rupture of the membranes (amniotic sac), 

blood clotting disorders, kidney or abdominal 

wall defects, low amniotic fluid levels, twins 

or multiple births, placental mosaicism, fetal 

arterial thrombosis, placental tumors, and 

small placental size, which a problem with the 

placenta is the most important cause (6). 

At least 60% of the 4 million infant deaths 

associated with low birth weight that occur 

worldwide every year are caused by IUGR, 

premature birth, and genetic and chromosomal 

disorders (7). Low birth weight can indicate a 

combination of IUGR and prematurity. There 

are few human studies on the low birth weight 

that have separately examined IUGR and 

prematurity 
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(8). Further, the long-term consequences of IUGR 

include the early onset of diabetes, cardiovascular 

diseases, obesity, and metabolic syndromes. 

The prevention of IUGR includes primary and 

secondary prevention. Primary prevention, as the main 

prevention, is to prevent disease in people at risk and 

against risk factors. Secondary prevention is the 

prevention of complications after the initial symptoms 

of the disease development, to prevent irreparable harm 

from this disease (9). The key to this prevention is to 

identify people at risk (10). 

IUGR is a multifaceted problem associated with a 

significant increase in morbidity and perinatal 

mortality and it not only increases the mortality of the 

fetus but also affects the stages of infancy and 

adulthood. On the other hand, several studies have 

been conducted on the impact of this disorder on 

newborns, while no comprehensive study has been 

done on pregnancy outcomes. Therefore, the present 

study aims to determine pregnancy outcomes in 

pregnant women with IUGR referred to Imam 

Khomeini Hospital in Ahvaz from 2019-2021. 

Materials and methods: 

This epidemiologic cross-sectional study was 

conducted on all pregnant women referred to Ahvaz 

Hospital from the beginning of December 2019 to the 

end of September 2021 after obtaining the necessary 

permits from the Research Council and Research 

Ethics Committee of Ahvaz University of Medical 

Sciences. In this research, due to the very low rate of 3 

to 7% of IUGR in stages 2 and 3, using G Power 

software, the sample size of 53 patients was estimated 

for a confidence level of 95%, the test power of 90%, 

and the effect size of 0.2. 

All the patients who were referred by the attending or 

visiting the gynecology clinic and diagnosed for 

hospitalization (based on ultrasound by the respected 

prenatal and radiology attending) and fetal growth 

restriction in stages two and three were included in the 

retrospectively study. Given the retrospective nature of 

the study, the exclusion criterion was only the 

incompleteness of the patients' files and their lack of 

response. 

Patient information including pregnancy age, number 

of pregnancies, systematic diseases, and additional 

information including age of delivery, cause of 

termination and its method, Apgar 1 and 5 minutes, 

length of infant stay in NICU, the color of amniotic 

fluid, and mortality rate Newborns were recorded 

retrospectively using patient records in a researcher- 

made questionnaire. 

Ethical Considerations: 

This study was approved by the Ethics Committee of 

Jundishapur University of Medical Sciences Ahvaz, 

Iran and registered with the protocol number 

“IR.AJUMS.HGOLESTAN.REC.1401.011”. In this 

study, except for maintaining the secrets of the patient 

in accordance with the Helsinki Treaty, it is assured to 

patients that their information will be confidential and 

will be used only for the purposes of the research. In 

addition, no additional costs were imposed on patients. 

 
Statistical Analysis: 

The collected data were analyzed using SPSS version 

22. The frequency and percentage of qualitative data, 

and mean and standard deviation of the quantitative 

data were presented. The Chi-square test was used to 

compare nominal variables, the Kolmogorov-Smirnov 

test was used to determine the normality of distribution 

of quantitative data, and the independent t-test and 

ANOVA test was used to compare quantitative 

variables. P values of less than 0.05 were considered 

significant for all analyses. 

Results: 

During this study, the files of 62 patients with IUGR 

were extracted. The information of 8 patients was 

incomplete and they did not respond to the phone call. 

These cases were excluded from the study and finally, 

54 patients were examined. In this study, the majority 

of mothers were illiterate or had cycle school education 

(70.4%), or were housewives (87%). 

The average age of the patients was 27.7 with a 

standard deviation of 6.04 years, a range of 15 to 39 

years, and a body mass index (BMI) of 28.8 ± 4.94. 

Forty-four percent (44%) of the mothers had a history 

of hypertension, 22.2% suffered from diabetes, and 

22.2% got hypothyroidism. Seventy-nine point six 

percent (79.6%) of mothers had no history of abortion, 

while 3.7% had 1 abortion, 3.7% had 2 abortions, and 

13% had 3 abortions. 

The average pregnancy age of patients with IUGR was 

31.9 ± 2.33 weeks with a range of 24 to 35 weeks. The 

average weight of newborns was 1215.9 ± 347.6 

grams. Furthermore, the Apgar scores 1 and 5 in 

infants were 5.57 and 7, respectively (Table 1). 

http://www.pkheartjournal.com/


Pak Heart J 2023:56(02) 

ISSN:0048-2706 E-ISSN:2227-9199 

364 http://www.pkheartjournal.com 

 

 

The results showed that the baby's weight, Apgar 

scores 1 and 5, as well as the duration of 

hospitalization in the NICU, have a significant 

relationship with the age of pregnancy termination 

(Table 2). 

In IUGR 2, 12.2% of infants died, while in IUGR 3, 

80% of infants died (Table 3). In grade 3 IUGR, 4 

infants died, and the minimum weight of infants who 

survived in IUGR was 1600 grams and in grade 2 

IUGR, it was 750 grams. In IUGR 3, the average 

weight of infants was 1239.9 grams, and in 3rd-degree 

IUGR, it was 980 grams. 

Discussion and Conclusion 

Intrauterine growth restriction (IUGR) is one of the 

major problems in developing countries like Iran. 

IUGR is one of the main causes of perinatal mortality 

and complications, which is caused by abnormal 

placental formation and placental blood flow and 

includes 21 to 28% of cases in Asia (11). IUGR is a 

common complication involving 8% of pregnancies in 

developed countries and about 30% in developing 

countries (12,13). 

Severe fetal growth restriction can lead to a range of 

devastating outcomes including an infant or fetal death, 

neurological disability, and lifelong health risks for the 

suffered child (14). Approximately 30% of IUGR 

fetuses are at risk of increased perinatal morbidity and 

mortality, while 70% of IUGR fetuses are normal (such 

as short stature) (15). Perinatal mortality is higher 

when the birth weight is below 3%, in addition, these 

children due to reduced intrauterine growth are at 

increased risk of middle-aged diseases, including 

diabetes, stroke, and death from coronary artery 

diseases, (16). 

The results of this study showed that in terms of 

pregnancy outcomes in pregnant women with IUGR, 

the average age of pregnancy termination was 31.9 

weeks, and there was a significant relationship between 

the weight of the babies, their Apgar score 1 and 5 

minutes, the length of stay in the NICU and the 

mortality of the infants with their age of termination of 

pregnancy, with fewer complications and consequences 

at higher pregnancy stages. 

Further, in this study, 18.5% of infants died, with more 

percentage in IUGR grade 3. The age of termination of 

pregnancy in the majority of women was more than 32 

weeks (50%), and the death rate of infants at the 

pregnancy stage over 32 weeks was zero, and in cases 

between 30 to 32 weeks and less than 30 weeks, it was 

23.5% and 60%, respectively. In IUGR grade 3, 80% 

of babies died and the minimum weight of babies who 

survived in IUGR was 1600 grams and in grade 2 

intrauterine growth restriction, it was 750 grams. 

Furthermore, the mode of delivery was cesarean in 

96.3% of cases, and among the causes that led to 

cesarean delivery were pre-eclampsia, IUFD, and 

premature rupture of membranes. Concerning IUGR 

grade, 49 people (90.7%) had grade 2 and 5 people 

(9.3%) had grade 3 intrauterine growth restriction. 

According to studies, some factors are effective on 

infant mortality in early and late-onset fetal growth 

restriction. In the latter case, the increase in the 

resistance of uterine artery vessels is significantly 

higher than that of the umbilical cord vessels, as 

observed in Doppler (17). The umbilical artery can be 

considered a predictive factor of side effects in fetal 

growth restriction. Premature onset of fetal growth 

restriction is usually detected by abnormal Doppler of 

the umbilical cord and uterine vessels and often with 

preeclampsia, as in the present study, 18.5% of women 

had preeclampsia. However, the late onset of fetal 

growth restriction has a strong correlation with prenatal 

death. 

Desh et al. found that pregnancy outcomes such as 

infant death, amniotic fluid color, and frequency of 

cesarean in isolated oligohydramnios were not 

significantly different compared to oligohydramnios 

with IUGR. Only the probability of NICU admission in 

infants with IUGR was more than twice that of isolated 

oligohydramnios, although this was not statistically 

significant. In that study, the pregnancy outcomes in 

women with IUGR included 90% clear amniotic fluid, 

10% mortality, and 83.3% cesarean, which was 

consistent with the present study. Dehesh et al. showed 

that in patients with IUGR, in 20% of the cases, Apgar 

scores of newborns at 1 and 5 minutes after birth were 

abnormal (18). 

William et al. reported that IUGR increases with the 

rate of preterm delivery. In addition, the time of 

pregnancy termination had a significant relationship 

with the mortality rate of newborns, their weight, and 

the duration of hospitalization in the NICU (19). The 

results of the present study regarding the low Apgar 

score of the newborns were consistent with those of 

Pallotto et al. who evaluated the fetal complications of 

IUGR. In both studies, the Apgar score of the 

newborns was lower in the cases where the pregnancy 

was terminated in the early weeks (20). 
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Antonio et al. indicated that due to the length of stay in 

the NICU, infant mortality has a significant 

relationship with the type of delivery and the time of 

termination of pregnancy. In mothers who underwent 

induction of labor (IOL) by mechanical method, 

neonatal complications were less than induction of 

labor with dinoprostone (21). Shinar et al. examined 

the outcomes of IUGR grade 3 pregnancies and 

showed that the rate of infant mortality is directly 

related to the time of termination of pregnancy so that 

at 16 weeks, the risk of mortality was 8.1%, and at 32.6 

weeks, it was less than 1. % (22). Ziai et al., in a 

longitudinal study conducted on 574 pregnant women 

in Baqiyatullah and Maryam hospitals, reported a 

significant relationship between the amount of 

maternal weight gain during pregnancy and IUGR, so 

that in women with weight gain less than normal, more 

IUGR was observed and mothers with a high BMI 

were less likely to suffer from IUGR (23). 

Past studies have found that perinatal morbidity 

increases in IUGR fetuses, which is caused by 

increased respiratory distress, grade 3 and 4 

intraventricular hemorrhage, sepsis, seizures, 

necrotizing enterocolitis, and retinopathy of 

prematurity. Infants born are at risk of growth 

restriction, cerebral palsy, small size, and cognitive 

disorders (24). Prospective studies have shown that 

these fetuses are at increased risk of hypertension, 

coronary artery disease, stroke, type 2 diabetes, and 

obesity in the future, as well. Other non-medical 

problems associated with IUGR include increased low 

social status, suicide, and economic stress in life (25). 

This study evaluated all patients with IUGR and 

outcomes resulting from pregnancy, which is 

considered a positive aspect of it. However, it was 

impossible to follow up with the patients for 6 months 

and evaluate newborns for a long time so future 

research needs to include this. Moreover, due to the 

limited number of studies in this field, it is 

recommended to conduct more extensive studies. 

Therefore, considering the importance of IUGR in 

different stages of pregnancy, it is recommended that, 

in addition to the existing training, the issues related to 

the creation of IUGR during pregnancy should be 

included in these training programs. Because IUGR 

can be prevented in the early stages, that is, before 

irreversible changes occur. Thus, early and appropriate 

diagnostic methods are necessary for successful 

treatment. 

Acknowledgements: 

This study was the result of a specialized doctorate in 

medicine in the field of obstetrics and gynecology in 

Jundishapur University of Medical Sciences Ahvaz, 

Iran. The authors would like to thank all of the 

patients participating in the study for their 

cooperation and contribution 

Conflict of Interest: 

The authors declare that there is no conflict of interest 

in the publication of this paper. 

References: 

1. Priante E, Verlato G, Giordano G, Stocchero M, 

Visentin S, Mardegan V, et al. Intrauterine 

growth restriction: new insight from the 

metabolomic approach. Metabolites. 

2019;9(11):267. 

2. Tesfa D, Tadege M, Digssie A, Abebaw S. 

Intrauterine growth restriction and its associated 

factors in South Gondar zone hospitals, 

Northwest Ethiopia, 2019. Archives of Public 

Health. 2020;78(1):1-9. 

3. Albu A, Anca A, Horhoianu V, Horhoianu I. 

Predictive factors for intrauterine growth 

restriction. Journal of medicine and life. 

2014;7(2):165. 

4. Bamfo JE, Odibo AO. Diagnosis and 

management of fetal growth restriction. Journal 

of pregnancy. 2011;2011. 

5. Valsamakis G, KANAKA‐GANTENBEIN C, 

MALAMITSI‐PUCHNER A, Mastorakos G. 

Causes of intrauterine growth restriction and the 

postnatal development of the metabolic 

syndrome. Annals of the New York Academy of 

Sciences. 2006;1092(1):138-47. 

6. Woods L, Perez-Garcia V, Hemberger M. 

Regulation of placental development and its 

impact on fetal growth—new insights from 

mouse models. Frontiers in endocrinology. 

2018;9:570. 

7. Magalhães Moreira A, Moreira de Sousa P, Sarno 

F. Low birth weight and its associated factors. 

Einstein São Paulo [Internet]. 2018; 16 (4): 

eAO4251. 

8. Cutland CL, Lackritz EM, Mallett-Moore T, 

Bardají A, Chandrasekaran R, Lahariya C, et al. 

Low birth weight: Case definition & guidelines 

for data collection, analysis, and presentation of 

maternal immunization safety data. Vaccine. 

2017;35(48Part A):6492. 

9. Ashorn P, Vanhala H, Pakarinen O, Ashorn U, 

De Costa A. Prevention of intrauterine growth 

http://www.pkheartjournal.com/


Pak Heart J 2023:56(02) 

ISSN:0048-2706 E-ISSN:2227-9199 

366 http://www.pkheartjournal.com 

 

 

restriction and preterm birth with presumptive 

antibiotic treatment of pregnant women: a 

literature review. Low-birthweight baby: born too 

soon or too small. 2015;81:37-50. 

10. Bettiol A, Lombardi N, Crescioli G, Avagliano L, 

Mugelli A, Ravaldi C, et al. Pharmacological 

interventions for the prevention of fetal growth 

restriction: protocol for a systematic review and 

network meta-analysis. BMJ open. 

2019;9(7):e029467. 

11. Rafiee S, Tamandani DMK, Rigi MS, Ghanbari 

MA, Pouresmaeili F. Expression of hTERT in 

placenta of IUGR pregnancy in an Iranian 

population. Meta Gene. 2019;19:199-202. 

12. Maryam K, Ali S. Pregnancy outcome in 

teenagers in East Sauterne of Iran. JPMA The 

Journal of the Pakistan Medical Association. 

2008;58(10):541. 

13. Eftekhar H, Aghamolaei T, Abedini S. Risk 

factors associated with intrauterine growth 

retardation (IUGR) in Bandar Abbas, Iran. 

Payesh (Health Monitor). 2007;6(3):0-. 

14. Cosmi E, Fanelli T, Visentin S, Trevisanuto D, 

Zanardo V. Consequences in infants that were 

intrauterine growth restricted. Journal of 

pregnancy. 2011;2011. 

15. Colella M, Frérot A, Novais AR, Baud O. 

Neonatal and long-term consequences of fetal 

growth restriction. Current pediatric reviews. 

2018;14(4):212-8. 

16. Easter SR, Eckert LO, Boghossian N, Spencer R, 

Oteng-Ntim E, Ioannou C, et al. Fetal growth 

restriction: Case definition & guidelines for data 

collection, analysis, and presentation of 

immunization safety data. Vaccine. 

2017;35(48Part A):6546. 

17. KC A, Basel PL, Singh S. Low birth weight and 

its associated risk factors: Health facility-based 

case-control study. PloS one. 

2020;15(6):e0234907. 

18. Mirzaei F, Yousefzade F, Yousefzade A, Dehesh 

MM. Comparison of pregnancy outcome between 

isolated oligohydramnios and oligohydramnios 

due to intra uterine growth retardation. medical 

journal of mashhad university of medical 

sciences. 2016;59(4):269-75. 

19. Gilbert WM, Danielsen B. Pregnancy outcomes 

associated with intrauterine growth restriction. 

American journal of obstetrics and gynecology. 

2003;188(6):1596-601. 

20. Pallotto EK, Kilbride HW. Perinatal outcome and 

later implications of intrauterine growth 

restriction. Clinical obstetrics and gynecology. 

2006;49(2):257-69. 

21. Di Mascio D, Villalain C, Rizzo G, Morales‐ 

Rosello J, Sileo FG, Maruotti GM, et al. Maternal 

and neonatal outcomes of pregnancies 

complicated by late fetal growth restriction 

undergoing induction of labor with dinoprostone 

compared with cervical balloon: a retrospective, 

international study. Acta Obstetricia et 

Gynecologica Scandinavica. 2021;100(7):1313- 

21. 

22. Shinar S, Xing W, Pruthi V, Jianping C, 

Slaghekke F, Groene S, et al. Outcome of 

monochorionic twin pregnancy complicated by 

Type‐III selective intrauterine growth restriction. 

Ultrasound in obstetrics & gynecology. 

2021;57(1):126-33. 

23. JAHANIAN SS, ZIAEI S, Kazemnejad A. Effect 

of some risk factors associated with intrauterine 

growth retardation (IUGR). 2011. 

24. Familiari A, Khalil A, Rizzo G, Odibo A, 

Vergani P, Buca D, et al. Adverse intrapartum 

outcome in pregnancies complicated by small for 

gestational age and late fetal growth restriction 

undergoing induction of labor with Dinoprostone, 

Misoprostol or mechanical methods: A 

systematic review and meta-analysis. European 

Journal of Obstetrics & Gynecology and 

Reproductive Biology. 2020;252:455-67. 

25. Kesavan K, Devaskar SU. Intrauterine growth 

restriction: postnatal monitoring and outcomes. 

Pediatric Clinics. 2019;66(2):403-23. 

http://www.pkheartjournal.com/


Pak Heart J 2023:56(02) 

ISSN:0048-2706 E-ISSN:2227-9199 

367 http://www.pkheartjournal.com 

 

 

Table 1. Variables Studied in Pregnant Women With IUGR 

Variables Mean±SD/Frequency(Percent) 

Age (Years) 7202 ± 4006 

Body Mass Index(Kg/m2) 7202 ± 604 

Newborn weight(gr) 575104 ± 66204 

Duration of hospitalization(day) 7701 ± 6507 

The age of termination of pregnancy(week) 6504 ± 7066 

The age of termination of pregnancy Less than 30 weeks 50 )%5201( 

30 to 32 weeks 52 )%6501( 

More than 32 weeks 72 )%10( 

Apgar Score first minute 1012 ± 7064 

The fifth minute 2 ± 706 

Type of delivery Cesarean 2(4%) 

Natural childbirth 52(96%) 

Amniotic Fluid Clear 4(7.5%) 

Contains meconium 50(92.5%) 

Infant Mortality Live 44(81.5%) 

Dead 10(18.5%) 

 

Table 2. Determining the factors related to the age of termination of pregnancy in mothers with IUGR 
 

Gestational age 

Variables 

Less than 30 

weeks 

30 to 32 weeks More than 32 

weeks 

P-value 

Duration of NICU stay(Mean±SD) 5206 ± 7604 66046 ± 41071 50052 ± 5502 0007* 

first minute of Apgar Score(Mean±SD) 607 ± 704 106 ± 706 401 ± 501 00005* 

fiifth minute of Apgar Score(Mean±SD) 6 ± 601 205 ± 502 2 ± 004 00005* 

Newborn weight(Mean±SD) 261 ± 54404 5042046 ± 71502 561006 ± 74602 00005* 

infant mortality (Frequency) Live 4 13 72 0.001** 

Dead 6 4 0 

*ANOVA test 

** Chi-square test 

Table 3. Birth weight and infant mortality rate according to the Grade of IUGR 
 

Garde of IUGR 

Variables 

Grade 2 Grade 3 P-value 

Newborn weight(Mean±SD) 576404 ± 66506 420 ± 61604 0055* 

Infant Mortality (Frequency) Live 5 66 
00005** 

Dead 6 4 

*T-test 

**** Chi-square test 
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