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Abstract                           

Introduction: Apgar score evaluation is a common method to evaluate physiological changes 

of newborns and can help to predict the neonatal life chance. This study was conducted to 

determine the Apgar score of newborns with two methods of vaginal delivery and spinal 

anesthesia and its relationship with the associated factors in Gorgan health care facility. 

Materials and methods: A cross-sectional study was design to conduct the research. Totally 

215 cases were selected, including all records of patients during 2010 and Apgar score was 

checked in the first and fifth minutes. Data were analyzed using chi-square test. 

Results: Results showed that 92.5 and 94 percent of neonatal Apgar scores in the first and fifth 

minutes were more than seven, respectively. There were no significant statistical differences 

between Apgar scores of the first and fifth minutes in two methods of vaginal delivery and 

cesarean section under spinal anesthesia technique (P>0.05). However, premature newborns, 

those with low birth weight and maternal preeclampsia had lower Apgar scores, and their 

statistical differences were significant (P<0.001). 

Conclusion: The findings indicate the effect of factors such as prematurity, low birth weight, 

maternal preeclampsia on low Apgar score at birth of the babys. It is important that problems 

affecting the baby's health care measures must be considered by the planners of the health of 

mother and child. 

Keywords: Apgar, Spinal anesthesia, Vaginal delivery, Cesarean, Newborn 

Introduction 

To enter into a new world outside of the 

uterus can be along with these serious and 

significant changes and physiological 

adaptation (1, 2). The type of anesthesia is 

proportionate with the type of operation, the 

degree of urgency and the patient’s physical 

and path physiological conditions (3). 

Baby’s birth process may affect its 

physiological progress (1, 4, 5). There are 

numerous factors that causes problems in 

infants such as birth weight, gestational age 

(2, 3) abnormalities associated (2, 4) with 

vacuum delivery (3), the abnormal embryos 

(6), premature rupture of membranes, a 

history of infertility, select the type of 

anesthesia (2) age of mother (2, 6) and 

internal disease (6, 7). 
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The method of delivery is very important 

for maternal and neonatal health, and to 

choose the healthiest way for mother that 

also would have had the least adverse effect 

on the newborn, an appropriate method 

should be considered based on the patient's 

condition (8) .Spinal anesthesia has both 

advantages and disadvantages. Some of the 

disadvantages are as follow: 1. sympathetic 

nerve block, 2. maternal hypotension and as 

a result, 3. uterine and placental blood flow, 

hypoxemia and fetal acidosis (9), and this 

benefits are 1. Lower maternal and fetal 

exposure to drugs, 2. Lower risk of 

aspiration and hypoxia for mother (10) and 

3. Fetal narcosis (11, 12). Apgar score is a 

simple and reliable criterion to predict the 

final neurologic morbidity in neonates with 

asphyxia (8, 13) which has been developed 

by Apgar in 1952, and is average score of 

five criteria including heart rate, skin color, 

respiratory condition, muscle rigidity and 

neonatal reflexes. Each of the 

aforementioned criteria has been quantified 

between 0 and 2, these scores are 

aggregated if the sum score ranged 7 to 10 

(8) that means that the baby's general 

condition is good and there is no need to an 

immediate medical intervention. Thereby, 

the newborns that need a quick recovery are 

identified (14-16). Totally, Apgar scores is 

a clinical useful method to systematically 

estimate this intuition of neonatal 

immediately after birth that is beneficial to 

identify infants who require resuscitation 

and to evaluate the effectiveness of 

resuscitation techniques, and it can help to 

predict the live chance of neonatal (17). 

Apgar score is an important index to what 

extent that the babies are born in poor 

circumstance will show the poor 

performance on cognitive tests will in the 

future (18). Understanding the causes of 

low Apgar can provide guidelines to 

prevent contributing factors and reduce the 

costs imposed to the health care system and 

to provide community health (17). There 

are contradictions in various studies 

considering vaginal delivery and spinal 

anesthesia and their effects on neonatal 

Apgar score. The current survey was 

conducted in order to determine the Apgar 

score in neonates born by using of two 

methods of vaginal delivery and spinal 

anesthesia and their relationship with some 

contributing factors at the Department of 

Obstetrics and Gynecology of Gorgan. 

Materials and Methods 

In this cross-sectional study, the sample 

size was selected based on Z formula by 

%95 significance level, 214 mothers 

(111vaginal deliveries and 103 cesarean) 

were studied. The study population 

included infants born by vaginal delivery or 

cesarean section under spinal anesthesia 

that monitored in Dezyani Medical 

Education-Health Center, Gorgan. Data 

were collected randomly from two groups 

including mothers who delivered by 

cesarean section under spinal anesthesia 

and mothers with vaginal delivery, and 

according to the reports were recorded in 

their checklists(including complete patient 

history, obstetrician health reports, 

sonography, consultations conducted by 

other specialists associated with potential 

patient problems, previous investigates, 

patient’s history and cares, obstetrician-

gynecologist orders, possible reports about 

pregnancy period and its importance, 

special cases, cesarean history and its 

causes, history of vaginal delivery and the 

potential maternal and fetal problems, the 

history of anesthesia and spinal anesthesia 

and the Apgar scores recorded at the first 

and fifth minutes) during 12 consecutive 

months in 2010. To check the status of 

neonates, Apgar scores between 7 and 10 

was considered as an appropriate general 

condition and scores less than 7 represented 

a critical condition and immediate need for 

resuscitation. 

Data were analyzed by SPSS-16 statistical 

software and through descriptive methods 

and chi-square test. The significance level 

was also considered % 95. 
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Results

Totally, 215 mothers (111 vaginal 

deliveries and 103cesarean with 1 missing) 

were studied. There was a significant 

correlation between the location and type of 

delivery (P<0.017). The relationship 

between ethnicity and Apgar score (1st and 

5thmin) was not significant (P<0.716) and 

(P<0.764). Other clinical and demographic 

characteristics are shown in Table 1. 

Table 1. Clinical and demographic characteristics 

of    mothers and infants. 

N (%) Category Variable 

198 (92.1%) > 7 Apgar 

(1th min) 17 (7.9%) < 7 

201 (93.5%) > 7 Apgar 

(5th min) 14 (6.5%) < 7 

17 (8.1) < 2 kg 

Birth weight 
18 (8.1) 2 – 2.5 kg 

170 (81.3) 2.5 – 4 kg 

5 (2.4) > 4 kg 

111 (51.9%) Vaginal 
Type of childbirth 

103 (48.1%) Cesarean 

127 (59%) City 
Lodging 

88 (41%) Village 

150 (71.8%) Fars 

Ethnicity 
28 (13.4%) Turkman 

29 (13.9%) Sistani 

2 (0.9%) Ghazagh 

30 (14.1%) Yes 
Preterm delivery 

183 (85.9%) No 

 

There was no statistically significant 

correlation between the two methods of 

vaginal delivery and cesarean section 

using spinal anesthesia and their 

relationship with 1st min (P<0.451) and 

5thmin Apgar (Table 2). 

Among mothers who had a preterm 

delivery, the Apgar score in1st and 5th min 

were %36.7 and %26.7, lower than 7, 

respectively; while, those without preterm 

delivery had an Apgar of % 2.7 and %3.3 

lower than 7, respectively. This difference 

was statistically significant (P<0.001), as 

the age group between 31-35 years was the 

highest with % 33.3, and age group between 

21-25 years with % 8.9 showed the lowest 

preterm delivery. All infants less than 2kg, 

% 52.9 and % 41.2 had an Apgar score less 

than 7 at 1st and 5th minutes, respectively. 

Infants between 2-2.5 kg were % 23.5 and 

% 5.9, and infants between 2.5-4 were % 

1.8 and % 2.9 that had Apgar score less than 

7,  and finally none of infants with more 

than 4 kg had an Apgar score less than 7 

(P<0.001). Apgar score in mothers with 

preeclampsia was significantly lower than 

those without preeclampsia (P<0.05) 

(Table 3). In this study, there was no 

significant relationship between the number 

of parturition, sex, premature rupture of 

membrane, previous cesarean, breech birth, 

failure to comply baby’s head with the 

pelvis, mekunialtik and detachment of 

placenta with Apgar scores at 1st and 5th 

minutes. 

Table 2. Relationship between type of childbirth and Apgar  score at 1st and 5th minutes. 

Apgar  score     

 

Type of 

parturition 

1st minute P value 5th minute P value 

> 7 < 7 
0.451 

> 7 < 7 
0.097 

Yes 93.7% 6.3% 96.4% 3.6% 

No 90.3% 9.7% 90.3% 9.7% 

 

Table 3. Apgar at 1st and 5thminutes in terms of preeclampsia. 

Apgar  score     

 

Preeclampsia 

1st minute P value 5th minute P value 

> 7 < 7 
0.013 

> 7 < 7 
0.023 

Yes 78.6% 21.4% 82.1% 17.9% 

No 94.1% 5.9% 95.2% 4.8% 
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Discussion 

In the present study, % 7.9 of infants at 

minute 1 and % 6.5 at minute 5 had Apgar 

less than 7, that in Eslami et al. In Yazd 

were % 9.9 less than 7 (17 cases) and in 

Uganda were % 8.1 less than 9 (18 cases) 

that both are in accordance with current 

findings. 

The current results indicate a significant 

relationship between preterm births and low 

Apgar score. Several factors such as 

placental, fetal, and maternal factors affect 

preterm birth (19). Perez et al. In a study 

recognized the impact of factors such as 

premature rupture of fetal membranes, 

multiple-birth, maternal illness during 

pregnancy, inadequate care during the 

prenatal period, urinary tract infection 

during pregnancy and low levels of 

economic and social situation on low Apgar 

score (20). In another study, Thorngren 

(2001) reported that preterm and post-term 

after 41 weeks of pregnancy, especially in 

Week 43, have considerable effect, low 

birth weight and low Apgar scores during 

the first 5 minutes (21) and also in the 

present study, the mother with 41weeks of 

pregnancy did not appear, however, the 

Apgar score was good by the end of 40 

weeks of pregnancy. Hussein Zakaria et al. 

reported preterm delivery with a low Apgar 

score that was 4 times higher (22) which 

was in line with Halima et al (23). In this 

study, there was also a significant 

association between age and preterm 

delivery, as the age group between 31-35 

years possessed the highest percentage of 

preterm delivery. This unveils a better 

surveillance system for this age group. 

The difference between the two methods of 

natural childbirth (vaginal delivery) and 

cesarean section using spinal anesthesia 

was not significant. Effect of spinal and 

general anesthesia on the Apgar score have 

been considered by Norouzi (24) and... they 

found that the Apgar was high among 

mothers who were under spinal anesthesia, 

and stress-related hormones, presence of 

epinephrine and nor epinephrine 

concentrations in maternal and infant are 

probable causes as reported by Forghani 

due to being awake and sympathetic 

depression in mothers, and it can be 

reasonably applied for present work.  

In another point of view, infants less than 

2kg delineated the highest Apgar score with 

the values less than 7. Greater weight loss, 

need more advanced resuscitation and 

intubation and more specialized facilities 

and experts, which is compatible with 

Weinberger's findings (25). The mortality 

rate among newborn categories having very 

low weight was three times more than low-

weight newborns and 8 times more than 

normal newborns in low Apgar score group 

of neonates. Infants with poor situation and 

low Apgar score at birth are at risk of poor 

performance on cognitive tests for their 

future life more than others, so that special 

protective actions must be done (18). 

Furthermore, there was a significant 

relationship between preeclampsia and low 

Apgar score that is in agreement with 

Hosseinian study (22). In terms of 

complications and problems pertaining to 

both mother and neonate, existence of 

preeclampsia and eclampsia during 

pregnancy is very important, because it has 

been found to be attributed to placenta 

involvement and factors associated with 

preeclampsia that lead to low-weighed 

infants (26-28). Low birth weight and 

prematurity is higher in mothers with iron 

deficiency and low blood pressure (29, 30), 

and these factors may cause a low Apgar 

score at birth and infant mortality (31). 

Special care is necessary during pregnancy 

for mothers with preeclampsia. Sex had no 

effect on Apgar that was compatible with 

Eslami study findings (32). In this 

investigation, there was no positive and 

significant relationship between fetus 

position, detachment and Apgar score, 

which is not in relevance with Hosseinian 

(22), Krebs (33) and Eslami survey (32). 

Thorngren et al (21) reported that the 

highest morbidity and mortality was 
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observed among breech babies who were 

born using vaginal delivery. In a study 

implemented in the Netherlands, the risk of 

low Apgar score in vaginal delivery was 

reported 15 times higher than breech babies 

who were born through cesarean (34) and 

Sex of neonate had no effect on Apgar score 

which was similar to Eslami exploration 

(32).  

Conclusion 

With regard to the present study, anesthesia 

and natural birth have no negative effects 

on Apgar if controlled; however, medical 

necessary care in maternal and fetal 

complications affecting the baby's health 

must be considered by policy makers and 

planners. It is vital to apply quantitative 

methods and more accurate measurement 

such as arterial blood gas for a more 

detailed assessment of infants because 

Apgar is a qualitative criteria and 

observational.   

Acknowledgements 

Authors wish to thank the students and 

Golestan University of Medical Science for 

their valuable contribution in this research.

 References  

1. Asoatfo O. Anesthesia. Practice 

guidelines for obstetric anesthesia: an 

updated report by the American Society 

of Anesthesiologists Task Force on 

Obstetric Anesthesia. Anesthesiology. 

2007; 106(4):843-9. 

2. Kliegman R, Behrman RE, Jenson HB, 

Stanton BF. Nelson textbook of 

pediatrics: Elsevier/Saunders; 2012. 

3. Zambouri A. Preoperative evaluation 

and preparation for anesthesia and 

surgery. Hippokratia. 2007; 11(1):13-8. 

4. Cyna AM, Dodd J. Clinical update: 

obstetric anaesthesia. Lancet. 2007; 

370(9588):640-2. 

5. Kotaska A. In the literature: combating 

coercion: breech birth, parturient 

choice, and the evolution of evidence 

based maternity care. Birth. 2007; 

34(2):176-80. 

6. McPhee SJ, Papadakis MA, Rabow 

MW, Education M-H. Current medical 

diagnosis & treatment 2010: McGraw-

Hill Medical; 2010. 

7. Branch D, Porter T. Hypertensive 

disorders of pregnancy. SCOTT, JR, PJ 

DiSaia et WN Spellacy (editeurs), 

Danforth’s Obstetrics and Gynecology, 

8e eedition, Philadelphia: Lippincott 

Williams & Wilkins. 1999. 

8. Apgar V. A proposal for a new method 

of evaluation of the newborn infant. 

Survey of Anesthesiology. 1975; 

19(4):401-5. 

9. Goudsouzian NG. Anesthesia for 

cesarean section and acid aspiration 

prophylaxis. Anesth Analg. 1999; 

89(2):533-8. 

10. Spielman F, Corke B. Advantages and 

disadvantages of regional anesthesia for 

cesarean section. A review. J Reprod 

Med. 1985; 30(11):832-40. 

11. Engelhardt T, Webster N. Pulmonary 

aspiration of gastric contents in 

anaesthesia. Br J Anaesth 1999; 

83(3):453-60. 

12. Marx G, Luykx W, Cohen S. Fetal-

neonatal status following caesarean 

section for fetal distress. Br J Anaesth. 

1984; 56(9):1009-13. 

13. Martin RJ, Fanaroff AA, Walsh MC. 

Fanaroff and Martin's neonatal-

perinatal medicine: diseases of the fetus 

and infant: Elsevier Health Sciences; 

2010. 

14. Algert CS, Bowen JR, Giles WB, 

Knoblanche GE, Lain SJ, Roberts CL. 

Regional block versus general 

anaesthesia for caesarean section and 

neonatal outcomes: a population-based 

study. BMC Med. 2009; 7(1):20-7. 

15. Organization WH. Guidelines on basic 

newborn resuscitation. 2012. 



Original article                                                              J Bas Res Med Sci 2016; 3(1):10-15 . 

15 
 

16. Nolan JP. From experimental and 

clinical evidence to guidelines.  

Resuscitation: Springer; 2014. P. 13-25. 

17. Regenbogen SE, Ehrenfeld JM, Lipsitz 

SR, Greenberg CC, Hutter MM, 

Gawande AA. Utility of the surgical 

Apgar score: validation in 4119 

patients. Arch Sur. 2009; 144(1):30-6. 

18. Odd DE, Lewis G, Whitelaw A, 

Gunnell D. Resuscitation at birth and 

cognition at 8 years of age: a cohort 

study. Lancet. 2009; 373(9675):1615-

22. 

19. Kliegman R. Nelson Textbook of 

Pediatrics: Elsevier/Saunders; 2011. 

20. Perez MJ, Cobian LB, Silva MC. 

Maternal risk factors and premature 

birth in a public hospital at west of 

Mexico. Ginecol Obstet Mex. 2004; 

72:142-9. 

21. Thorngren-Jerneck K, Herbst A. Low 5‐
minute apgar score: a population‐based 

register study of 1 million term births. 

Obstet Gynecol. 2001; 98(1):65-70. 

22. Hoseinian ZMH, Rismanchi Sadegi M, 

Shahedifar N, Shahamfar J. [The low 

Apgar describes the conditions of the 

newborn infant immediately after 

birth]. J Tabriz Univ Med Sci. 2010: 

;32(4):21-6.(Persian) 

23. Halima T. Premature rupture of 

membranes at week 19: Favorable 

pregnancy outcome and four years 

follow-up after expectant management. 

Int J Gynaecol Obstet. 2009; 14(2); 1-4. 

24. Norouzi A, Pazoki S, Darabi M. 

[Comparison of general and spinal 

anesthesia effects on neonates' Apgar 

score in elective cesarean]. J Arak Univ 

Med Sci. 2007; 10(2):54-61. (Persian) 

25. Weinberger B, Anwar M, Hegyi T, 

Hiatt M, Koons A, Paneth N. 

Antecedents and neonatal 

consequences of low Apgar scores in 

preterm newborns: a population study. 

Arch Pediatr Adolesc Med. 2000; 

154(3):294-300. 

26. Sherer DM, Salafia CM. Chronic 

intrauterine bleeding and fetal growth at 

less than 32 weeks of gestation. 

Gynecol Obstet Invest. 2000; 50(2):92-

5. 

27. Robinson JS, Moore VM, Owens JA, 

McMillen IC. Origins of fetal growth 

restriction. Eur J Obstet Gynecol 

Reprod Biol. 2000; 92(1):13-9. 

28. odegard RA, Vatten LJ, Nilsen ST, 

Salvesen Ka, Austgulen R. Risk factors 

and clinical manifestations of pre-

eclampsia. BJOG. 2000; 107(11):1410-

6. 

29. Odegard RA, Vatten LJ, Nilsen ST, 

Salvesen Ka, Austgulen R. 

Preeclampsia and fetal growth. Obstetr 

Gynecol. 2000; 96(6):950-5. 

30. Allen LH. Biological mechanisms that 

might underlie iron’s effects on fetal 

growth and preterm birth. J Nutr. 2001; 

131(2):581-9. 

31. Hansen AR, Collins MH, Genest D, 

Heller D, Schwarz S, Banagon P, et al. 

Very low birthweight infant's placenta 

and its relation to pregnancy and fetal 

characteristics. Perspect Pediatr Pathol. 

2000; 3(5):419-30. 

32. Eslami Z, Falah R. [Evaluation of the 

Apgar score and its related factors in 

neonates born in hospitals of Yazd]. J 

Shahid Sadoughi Univ Med Sci 

2009:16(5)40-5. (Persian). 

33. Krebs L, Topp M, Langhoff‐ Roos J. 

The relation of breech presentation at 

term tocerebral palsy. BJOG. 1999; 

106(9):943-7. 

34. Gilbert WM, Nesbitt TS, Danielsen B. 

Childbearing beyond age 40: pregnancy 

outcome in 24,032 cases. Obstetr 

Gynecol. 1999; 93(1):9-14. 

 

 


