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ABSTRACT - The shock of birth is a transient depression of muscle tone and deep tendon reflexes seen in 
newborn babies shortly after birth. We evaluated the shock of birth in a sample of 313 consecutive term newborns 
at 4, 24 and 48 hours of life. We correlated neurologic findings on examination with maternal, obstetric and 
perinatal data. Special attention was given to the relationship between the mode of delivery and shock of birth. 
Of the maternal data, factors associated with the shock of birth were obstetric gestational age, previous gestations, 
abortions or previous vaginal deliveries. Presence of stained amniotic fluid at birth was associated with the 
shock of birth. There was also a correlation between shock of birth and newborn sex, birth weight, thoracic 
circumference and the Battaglia and Lubchenco classification. The shock of birth lasted less than 24 hours in 
70% of the newborns and less than 48 hours in 84.3%. We conclude that the mode of delivery, vaginal or 
cesarean section, did not influence the shock of birth. We also established the duration and factors associated 
with this phenomenon. 
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Choque do nascimento: avaliação do vigor neurológico do recém-nascido a termo nas primeiras 
48 horas de vida 

RESUMO - O choque do nascimento é uma depressão temporária do tono muscular e reflexos em recém-
nascidos. Nós o avaliamos em uma amostra de 313 recém-nascidos a termo, de partos consecutivos, examinados 
com 4 , 2 4 e 48 horas de vida. Correlacionamos os achados do exame neurológico com dados maternos, do parto 
e do recém-nascido, com ênfase na relação entre o tipo de parto e o choque do nascimento. Dentre os dados 
maternos, estiveram associados com o choque do nascimento: idade gestacional obstétrica, gestações, 
abortamentos e partos vaginais prévios. O único dado do parto que esteve associado foi a presença de líquido 
amniótico não claro. Sexo, peso ao nascimento, perímetro torácico e classificação de Battaglia & Lubchenco 
foram os dados do recém-nascido que estiveram associados com o evento. O choque do nascimento durou 
menos de 24 horas em 70% dos recém-nascidos e até 48 horas em 84,3% deles. Concluímos que o tipo de parto, 
se vaginal ou cesáreo, não exerce influência no choque do nascimento. Também estabelecemos sua duração e os 
fatores que estão associados com este fenômeno. 

PALAVRAS-CHAVE: choque do nascimento, exame neurológico, recém-nascido a termo. 

The change from liquid to gas environment that occurs immediately after birth is responsible 
for profound physiologic changes in virtually every organ system 8 , 2 7 . The nervous system undergoes 
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a phase of transient depression shortly after birth, with noticeable changes in reflexes and muscle 
tone. This phenomenon is called "shock of birth". The term shock of birth was proposed by Escardó 
and Coriat 36 years ago 1 5 and since gained acceptance by several a u t h o r s 3 1 0 ' 1 3 1 9 , 2 5 ' 3 0 , 3 1 . However, this 
phase of the neurobehavioral adaptation of term newborns has been subject of very few investigations, 
most of them with study methodology or design problems. The landmark paper on shock of birth 1 5 

only studied babies born by vaginal delivery. Very little is known about the physiologic effects of 
cesarean section deliveries on the neurologic performance of the newborn 1 7 , 2 3 . 

We undertook an observational study to evaluate a sample of 313 consecutive term newborns 
delivered at Hospital de Clínicas de Porto Alegre. Our goals were to evaluate the shock of birth by 
monitoring the neurologic vigor of newborns in the first 48 hours of life, utilizing the Neurologic 
and Adaptative Capacity Score (NACS) 4 . We also studied the correlation between the mode of 
delivery (cesarean or vaginal) on the shock of birth as well as the duration of this phenomenon. 

PATIENTS AND METHODS 

We conducted a prognostic prospective cohort study. Data were evaluated considering maternal factors, 
obstetric factors and newborns factors. The clinical outcome was the shock of birth, established by the NACS 4 . 
Sample size was calculated after a pilot study involving 30 newborns (not included in this sample). The calculated 
sample size was 303 newborns in order to confer a 90% statistical power with a p value of 5%. We estimated 
that 16 weeks would have been necessary to achieve the minimum sample size, using randomly selected weekly 
12 hours shifts. Data collection was terminated on the 15th week due to a satisfactory sample size. 

We enrolled newborns born by vaginal delivery or elective cesarean section with obstetric or pediatric 
gestational ages equal or greater to 37 weeks. The pediatric gestational age was used in cases where there was a 
difference of more than 2 weeks between the obstetric and pediatric gestational ages. 

Babies born by vaginal route with pelvic or rotated cephalic presentations were excluded from the study. 
We also excluded newborns that had evidence of fetal distress indicated by obstetric evaluation, as well as those 
that required observation or treatment in the neonatal intensive care unit. 

Data were collected in standard spreadsheets and stored using DBASE III Plus sofware. Statistical analysis 
was performed with EPI-INFO and SPSS. The chi-square test, Fischer exact test, Mann-Whitney test and multiple 
logistic regression analysis were used when appropriate. A p value equal or smaller than 0.05 was considered 
statistically significant. 

We studied the association between the shock of birth and maternal data (age, marital status, race, 
residence, obstetric gestational age, parity and prenatal care), obstetric data (total duration of labor, duration of 
second stage of labor, membrane rupture, mode of delivery, placental weight, amniotic fluid characteristics, 
presence of episiotomy, use of induction agents or forceps and type of anesthesia or analgesia) and newborn 
data (sex, race, presentation, birth weight, lenght, head and thoracic circumferences, Apgar scores at 1 and 5 
minutes, pediatric gestational age 9 and classification6). 

The shock of birth was evaluated using the NACS 4 . This score is derivated from 20 items, each one with 
a sub-score of zero to 2. The highest possible score is 40. Subjects with a score of 35 or higher were considered 
vigorous newborns (VN). Subjects with a score below 35 where considered low vigor newborns (LVN). During 
the first contact with the newborn (prior to applying the NACS) the examiner determined the pediatric gestational 
age 9 and classified the newborns as small for gestational age (SGA), adequate for gestational age (AG A) or large 
for gestational age (LGA) 6. All newborns were examinated by the same investigator, who was unaware of the 
maternal and obstetric data. The NACS was applied to the newborns at 4 ,24 and 48 hours of life and, whenever 
possible, one hour before or after feeds. 

The temperature in the exam room was kept between 22°C and 25°C. 

RESULTS 

Maternal data: 311 mothers with ages ranging between 14 and 42 years (mean age = 25.5 
years) were studied. Most mothers were married (58.8%), resided in Porto Alegre, RS (68.2%), 



were Caucasian (76.8%) and had had prenatal care (92.3%).The average family income was equal 
5.8 minimum wages (Brazil). The number of previous gestations ranged between 1 and 13 (mean = 
2.4), the number of previous abortions ranged between 0 and 6 (mean = 0.25), the number of previous 
vaginal deliveries ranged between zero and 12 (mean = 1.8) and the number of previous cesarean 
sections ranged between 1 and 8 (mean = 1.5). The obstetric gestational age ranged between 32 and 
44 weeks (mean = 39.4). 

Obstetric data.Wz evaluated 311 deliveries, 245 (78.8%) by vaginal route. The duration of 
labor ranged between zero and 32 hours (mean = 6.7 hours), with the second phase of labor between 
zero and 75 minutes (mean = 9.1 minutes). The period of membrane rupture prior to delivery was 
between zero and 76 hours (mean = 3.6 hours). The indications for the 66 deliveries by cesarean 
section were: 31 cephalo-pelvic disproportions (46.3%), 20 mothers with previous cesarean sections 
(31.3%), 14 pelvic presentations (20.9%) and 1 twin gestation. Clear amniotic fluid was found in 
75.6% of deliveries. Episiotomy was performed in 82% of vaginal deliveries. Labor was induced in 
10.9% of the cases and instrumentation (forceps) was used in 9%. Local anesthesia was applied in 
8 3 % of the vaginal deliveries. Some form of regional anesthesia was used in 69 deliveries (22.2%): 
28 deliveries had peridural block with bupivacaine, 2 with lidocaine and 5 with marcaine, 28 had 
subarachnoid block with bupivacaine, 4 with lidocaine and 2 with marcaine. A vasoconstricting 
agent was used in association with the anesthesic in 49.3% of the deliveries. Fentanyl was used on 
45.5% of cesarean sections. 

Newborn data: We studied 313 newborns. Most newborns were Caucasian (82.7%), born by 
cephalic presentation (88.5%) and male (52.7%). A total of 234 newborns were classified as AGA, 
66 were LGA and 13 were SGA. Birth weight ranged between 2060g to 4780g (mean = 3284.9g). 
Newborn lenght ranged between 40.5 cm and 54 cm (mean = 49.1 cm). Head and chest circumferences 
ranged between 30.0 and 38.5 cm (mean = 34.2 cm) and 28.0 cm and 39.0 cm (mean = 33.5 cm), 
respectively. The Apgar score at 1 minute was between 1 and 10 (mean = 8.32) and, at 5 minutes, 
between 7 and 10 (mean = 9.3). The pediatric gestational age ranged between 37 and 44 weeks 
(mean = 39.5). 

Shock of birth: We divided newborns into two groups according to their vigor on examination. 
The vigorous group (VG) was formed by 74 newborns (23.6%) that kept a NACS score equal or 
greater than 35 at all times. The low vigor group (LVG) included 23 newborns (7.3%) that scored 
less than 35 points an all three examination time points. These two groups were then studied separately. 
Changes in newborn neurologic vigor were noted on different examinations, always with a trend 
towards improvement as the time progressed (Fig 1). There was a significant difference in the NACS 



scores of the overall group when comparing baseline scores and the scores obtained at 4 , 2 4 and 48 
hours (Fig 2). 

Maternal data and the shock of birth: We used univariate and multivariate analysis to test the 
association of the shock of birth in the VG, LVG and overall group, in relation to 11 maternal 
variables. There was a statistically significant association between shock of birth and the following 
variables: obstetric gestational age, number of previous gestations, abortions and vaginal 
deliveries (Table 1). 





Obstetric data and the shock of birth: The aspect of the amniotic fluid was the only obstetric 
variable associated with the shock of birth, as indicated by multivariate analysis. The presence of 
stained amniotic fluid at birth increased by 8.13 times the chance of a newborn being considered a 
low vigor newborn, when VG and LVG were compared (Table 2). 

Newborn data and the shock of birth: We used univariate and multivariate analysis to test 11 
associations between newborn data and the presence of shock of birth. Sex, birth weight, thoracic 
circumference and the Battaglia and Lubchenco 6 classification were the newborn variables associated 
with the shock of birth (Table 3). 

Overall multivariate analysis and the shock of birth: When all variables - maternal, obstetric 
and newborn - were considered in the equation of multivariate analysis, there was a significant 
association between shock of birth and obstetric gestational age, number of previous vaginal deliveries, 
number of previous abortions, aspect of the amniotic fluid, neonatal thoracic circumference and the 
Battaglia and Lubchenco 6 classification (Table 4). 

DISCUSSION 

Scoring systems to evaluate newborn neurologic vigor have been available since the seventies 
Even though several systems have been proposed, three gained more popularity: the Neonatal 
Behavioral Assessment Scale (NBAS - Brazelton, 1973) 8, the Early Neonatal Neurobehavioral Scale 
(ENNS - Scanlon et al., 1974) 3 2 and the Neurologic and Adaptative Capacity Score (NACS - Aiaiel-
Tison et al., 1982) 4, the later being considered a more comprehensive and practical neurobehavioral 
assessment system. 

In our study, the NACS was applied to a 313 consecutive term newborns. This represents the 
largest sample which this system has been used in a clinical study. 

Simion and colleages 3 3 attempted to evaluate the relationship between mode of delivery and 
the neonatal neurological vigor, using the NBAS. The study indicated that the mode of delivery 
played no role in the neurobehavioral organization of the newborn. However, one must consider the 
fact the study sample had only 20 patients (10 born by vaginal delivery and 10 born by cesarean 
section). No attempts were made to establish the duration of the shock of birth in that study. 

Previous publications seem to indicate that the neonatal neurological vigor is more dependent 
on lenght of labor than the mode of delivery. Neonatal neurologic vigor is thought to be lower in face 
of prolonged labor, where physical and emotional stresses could lead to elevation of endogenous 
catecholamines, changes in ventilatory physiology, acid-base balance and fetal well being 1 " 5 , 1 4 , 1 7 , 1 8 ' 2 3 ' 2 4 , 3 5 . 
The impression that the neonatal neurologic vigor would be lower after vaginal deliveries was 



described in the work of Fenton and Steer 1 6 and Kuhnert et al. 2 2 . In our sample, the mode of delivery 
did not influence newborn vigor in a significant manner. 

We demonstrated that the shock of birth lasted around 24 hours for most newborns. That is 
considerably less than the 72 hours originally proposed by Escardó and Coriat 1 3 and the 48 hours 
suggested by Maekawa and Ochiai 2 5 . 

Very few studies attempted to define the association between parity and neonatal neurologic 
vigor. According to Mingeot and Herbaut 2 6, the neonatal neurologic vigor is not influenced by parity 
up to the fourth child. In our sample, parity influenced neonatal neurologic vigor at all. For example, 
previous abortions increased the chance of a newborn having low neurologic vigor by 2.45 times. 

The role of the sex of the neonate in the neurobehavioral performance has been subject of 
investigation by several authors 7- 2 0- 2 1 ' 3 4. It appears that male newborns have greater muscle vigor 
when compared to female newborns. Female newborns, on the other hand, are more receptive to 
certain stimuli, specially oral and cutaneous.Part of the differences seem to be related to hormones 
responsible for the in-utero differentiation2 0-2 1. In our study, the neurobehavioral differences between 
newborns of male and female sexes became significant only after few hours of observation. This 
may be related to the fact that the differences in behavior not be only intrinsically related to the sex 
of the newborn, but also may reflect the way that parents interact with newborns of different sexes 2 1 . 

The neonatal neurologic evaluation scores are lower for the two extremes in birth weight, 
both for newborns weighing more than 4000g and less than 2500g. There is evidence that SGA and 
LGA newborns exihibits worse neonatal neurologic performance 2- 2 9. In our sample, LGA newborns 
had a three fold chance of presenting with lower newborn vigor when compared to AGA newborns. 
SGA newborns also had lower vigor when compared to AGA newborns. 

There was a significant correlation between thoracic circumference and the presence of the 
shock of birth, in our sample. The smaller the thoracic circumference, the greater were the chances 
of a newborn presenting with low vigor. Although we did not find any studies indicating such 
relationship, a small thoracic circumference might expose the cephalic pole to the effects of greater 
contractile forces during labor and delivery 1 7. 

We conclude that the mode of delivery, vaginal or cesarean section, does not influence the 
shock of birth in term newborns. We also establish that the duration of the shock of birth is shorter 
than previously described in the literature. Maternal, obstetrical and neonatal variables such as: 
gestational age, aspect of the amniotic fluid, parity, previous abortions, birth weight, sex and thoracic 
circumference of the newborn are associated with the development of the shock of birth. 
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