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ABSTRACT 
 

Background: The aim of this study is to determine 
the relationship between oxygen saturation (SpO2) 
by pulse oximetry levels and umbilical cord arterial 
pH values in healthy newborns during the first 15 
minutes oflife. 

Methods: There were 148 healthy term, appropriate­ 
for-gestational-age neonates were enrolled in the 
study which were divided in two groups: umbilical 
cord arterial blood pH value <7.2 (group 1) and>7.2 
(group 2). SpO2 levels during the first 15minutes of 
life were compared between groups. 

Results: The study was completed with 148 infants. A 
significant correlation was found between measured 
preductal SpO2 levels by pulse oximetry and 
umbilical cord arterial pH values. In group 1, infants 
had lower SpO2 levels measurements during the first 
15 minutes oflife in comparison to group 2 and time 
to reach >90% SpO2 level was between 10-15 
minutes in both the groups. 

Conclusion: Determination of umbilical arterial 
blood pH values, in addition to clinical findings and 
oxygen saturation measurements, might be helpful in 
deciding the concentration of oxygen and whether or 
not to continue oxygen supplementation in the 

 
delivery room. 
Key Words delivery room; Newborn; oxygen 
saturation; umbilical cord blood pH 

INTRODUCTION 
 

Resuscitation of the newborn in the delivery room is 
the fundamental approach to ensure the maintenance 
and quality of life. Published neonatal resuscitation 
algorithm have suggested that a pulse oxymeter 
should be used during resuscitation of newborn to 
avoid potentially harmful effects of oxygen 1 2 

• 

Worldwide, more than 1 million newborns per year 
need resuscitation 3

• 100% Oxygen supplementation 
during resuscitation may be harmful due to oxygen 
free radicals that influence the pathogenesis of many 
diseases of newborn and children (including 
leukemia and childhood cancert 6 

• The most 
important finding is that 21% Oxygen is associated 
with  lower  neonatal  mortality7   Oxygen  saturation 
(SpO2) levels obtained by pulse oxymeter from 
resuscitated asphyxiated newborns, healthy term and 
preterm newborn were found to be effective on 
saturation levels and in identifying fetal acidosiss-  l3. 

Oxygen supplementation is guided according to 
clinical findings like respiratory efforts, heart rate and 
oxygen saturation levels14  16

 

analysis is considered to be an objective indicator of 
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fetal acid base balance and fetal response to birth 
stress1 7

• Thus umbilical cord blood gas analysis 
should be taken into account when evaluating fetal 
hypoxemia18 19 

• We planned this study to evaluate 
both oxygen saturation levels and umbilical arterial 
(UA) blood pH values together, which are accepted as 
objective indicators for accurate newborn oxygenat­ 
ion status determination. 

The aim of our study was to find out the association 
between umbilical cord arterial blood pH and SpO2 
levels of newborn during first fifteen minutes oflife, 

PATIENTS AND METHOD 
 

Study Population 
 

This was hospital based, cross sectional, observat­ 
ional case study, The study was conducted over a 
period of 1 year from August 2016 to July 2017 in 
hospital attached to SMS Medical College, Jaipur, 
after obtaining approval from the institutional ethics 
committee of SMS Medical College, Jaipur. A written 
consent was obtained from the parent(s). The 
inclusion criteria: were apparently healthy full term 
AGA newborns without fetal distress, born by vaginal 
or caesarean delivery. The exclusion criteria: were 
gestational age <37 or >42 weeks, small-for­ 
gestational-age or large-for-gestational-age, Apgar 
scores <7 at birth, patient with respiratory distress 
requiring ventilator support or positive pressure 
ventilation, congenital anomalies, multiple 
pregnancies, complicated pregnancy (maternal 
infections, fever, bleeding, oligohydramnios, rupture 
of membranes up to 12 hours, meconium stained 
amniotic fluid, and other maternal and placental 
diseases etc.), poor peripheral circulation or delayed 
capillary refilling time (by CRT>3sec.) and refusal to 
give consent. 

All newborns were assessed at birth. Two 
paediatricians and one nurse attended each delivery. 

Resuscitation protocols were performed according to 
the NRP guidelines, if necessary. As soon as the baby 
was delivered and kept under radiant heat warmer. All 
newborns were given routine care as per standard 
NRP protocol; kept in thermo neutral environment 
with temperature of 36.5°C (±1°C). Babies were 
wiped with a pre-warmed cloth, and watched for cry 
and vitals e.g. HR, RR, TEMP, CRT, and SpO2. Color 
of amniotic fluid was noted and recorded. 

Pulse Oxymeter measurement procedure 
 

Pulse oxymeter measurements were performed by 
using BPL pulse oxymeter. The sensor probe was 
placed at the right hand finger for the SpO2 
measurement immediately after cord clamping. The 
stopwatch was started at the time of cord clamping. 
SpO2 levels were monitored and readings were noted 
at 1min, 5min, 10min and 15min of life. During and 
after 15 minutes of life if baby requires oxygen then 
we had given oxygen supplementation as per NRP 
guidelines and subject was excluded from our study 
group. 

Blood Sample 
 

Immediately after birth, umbilical cord arteries were 
felt and cord blood was withdrawn in pre-heparinized 
1ml disposable plastic syringe for ABG. Apgar score 
was also noted subsequently. The ABG analysis was 
performed within 5 minutes in automatic blood gas 
analyzer(Cobas b 221). 

Determination of Patient Groups 
 

After applying inclusion and exclusion criteria, 
subjects were enrolled in study. First we arranged pH 
from highest to lowest. Afterwards we divided the 
study group into two groups based on pH value. 
Group 1 comprising of the subjects having pH 
value<7.2 while group 2 comprising of subjects 
having pH >7.2. SpO2 levels during first fifteen 
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minutes oflife were compared between these groups. 
 

Statistical Methods 
 

All the data was entered m excel sheet and 
quantitative data were summarized as mean and 
standard deviation while qualitative data as 
percentages, quantitative data were analyzed with 
paired T test where as qualitative data with chi square 
test. 

RESULTS 
 

Total 148 newborns included in the study. There were 
no significant differences between the groups with 
respect to demographic data (Table 1). Out of 148 
newborns, 76 (51.3%) were males and 72 (48.6%) 
were females. 64 study subjects were in group 1 while 
84 study subjects were in group 2. 120 (81.1%) were 
Hindus and 28 (18.9%) were Muslims, 44 (29.7%) 
were vaginally delivered and 104 (70.3%) were LSCS 

delivered. 79 (53.4%) were babies of primipara 
mothers and 69 (46.6%) were babies of multipara 
mothers. 97 (65.5%) babies were born to mother with 
clear amniotic fluid and 51(35.5%) babies were born 
to mother with meconium stained amniotic fluid. The 
mean temperature was 35.90C in group 1 and 
36.ll0C in group 2. The mean HR was 146.75/min in 
group 1 and 141.40/min in group 2. The mean RR was 
55.15/min in group 1 and 54.94/min in group 2. No 
significant difference was observed in base line 
Temp., HR and RR among the study subjects of both 
groups. The mean arterial PaO2 at birth was 57.56 
mm of Hg in group 1 and 65.96 mm of Hg in group 2. 
The mean arterial PaCO2 at birth was 69.91 mm of 
Hg in group 1 and 52.1 mm of Hg in group 2. No 
significant difference was observed in ABG 
parameters at birth among both groups. 

The mean SpO2 at lmin oflife was 62.54% in group 1 
and 63.57% in group 2. The The mean SpO2 level at 5 

 

Table 1: Subject Characteristics 
 

Characteristics Group 1 Group 2 Total 

Male 32 44 76 

Female 32 40 72 

Hindu 49 71 120 

Muslims 15 13 28 

Vaginal delivered newborn 17 27 44 

Cesarian delivered newborn 47 57 104 

Primipara 33 46 79 

Multipara 31 38 69 

Clear amniotic fluid 34 63 97 
Meconium stained fluid 30 21 51 
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Table 2: Vital parameters and ABG parameters in Group 1 and Group 2 
 

Parameters Group 1 Group 2 p value 

Mean Temperature 35.9°±0.72 36.1°±0.75 >0.05 

Mean HR(rate/min) 146.75 ±13.41 141.40 ±12.71 <0.05 

Mean RR(rate/min) 55.15 ±6.34 54.94 ±5.58 >0.05 

paO2(mmHg) 57.56 ±32.7 65.96 ±30.42 >0.05 

paCO2(mmHg) 69.91 ±31.85 52.1 ±19.21 >0.05 
 

Table 3: Percent sp02 at 1 min , 5 min, 10 min and 15 min of life in Group 1 and Group 2 

I Parameters I Group 1 I Group 2 I p value 
 

% spO2 at 1 min of 

life 

62.54±2.38 63.57±3.12 <0.05 

% spO2 at 5 min of 

life 

77.89±3.99 80.36±4.96 <0.05 

% spO2 at 10 min of 

life 

87.26 ±3.49 89.17 ±4.47 <0.05 

% spO2 at 15 min of 

life 

93.53 ±1.708 95.03 ±2.55 >0.05 

minutes oflife was 77.89% in group 1 and 80.36% in 
group 2. The mean SpO2 at 10 min oflife was 87.26% 
in group 1 and 89.17% in group 2. The P value was 
<0.05 for sPO2 at lmin, 5min, l0min which was 
statistically significant. The mean SpO2 level at 15 
min of life was 93.53% in group 1 and 95.03% in 
group 2. The P value was >0.05 which was not 
significant. 

DISCUSSION 
 

There were no significant difference in the study 
subjects belonging to group 1 and group 2. No 
significant difference was observed in base line 
temperature, heart rate and respiratory rate among the 
study subjects ofboth the groups. 

Kheir  and  Hamza,  et  al.20   observed  similar  results. 

They studied to establish longitudinal normative 
limits of oxygen saturation, heart rate and respiratory 
rate for healthy term neonates. They studied 500 
neonates with respiratory rate ranging from 40-60 per 
minute and heart rate froml00-160 per minute. The 
02 saturation records were within the 96-99%. No 
significant difference was observed in ABG 
parameters at birth among both groups. A higher 
mean SpO2 levels at lmin, 5min and 10 min oflife 
were observed in group 2 subjects in comparison to 
group 1 subjects. The difference in percent SpO2 was 
statically significant (P<0.05) . A significant 
association was observed between umbilical cord 
arterial blood pH at birth and percent SpO2 levels at 
10 minutes of life. Our observations showed that term 
infants with pH<7.2 had lower SpO2 levels in the first 
10 minutes oflife in comparison to the newborn group 
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with pH>7.2. Arikan, et al.21s tated that low preductal 
fetal oxygen saturation measured at birth is associated 
with low fetal pH. Linhartova, et al.22  found that in the 
group of fetuses with fetal oxygen saturation levels 
>30%, the umbilical pH were >7.2 in 82.2% and in 
other group of fetuses with fetal oxygen saturation 
values <30%, the umbilical pH values in 67.7%. Our 
study result confirms the good correlation between 
pH values and fetal SpO2 levels similarly as other 
workers have reported. This was most likely caused 
by the fact that at the time of measurement some of the 
fetuses were experiencing the early symptoms of 
impaired blood supply. 

The mean SpO2 level at 15 minutes oflife in babies of 
group 1 was 93.53% and 95.03% in group 2 subjects. 
No significant difference was observed in percent 
SpO2levels at 15 minutes oflife between study group 
subjects (P=0.0). In agreement to our results 
following workers namely Hulsoore, et al.23   in 2011, 
Tiwari S, et al.24  in 2013 and Ying CL, et al.25  in 2014 
have reported in their studies on continuous data 
recording basis the attainment of SpO2>90% after 
15min, 10min and 10min respectively. 

Following workers in their studies have reported an 
early achievement of SpO2 levels of>90% these were 
UmutZ, et al.26 in2011 and SuwattnaphimMD, et al.27 

in 2015 in 8 minutes and in 6.5 minutes time 
respectively. Ambey  R, et al.28   in 2016 also studied 

The other reasons of variations in observations by 
different workers can be due to various types of pulse 
oxymeters which have been used in different studies 
with variable sensitivity. We knew that conventional 
pulse oxymeters used in past had lower sensitivity in 
comparison of new generation pulse oxymeters. 
However not many studies are available in India to 
compare these observations of present study. 

CONCLUSION 
 

The time to reach SpO2 >90% in full term newborn 
without respiratory distress was between 10-15 
minutes in our study in both the groups without any 
intervention in delivery room irrespective of 
umbilical pH values. 

What this study Adds? 
 

1. Overenthusiastic use of higher concentration of 
oxygen right from birth may not be required in most of 
the babies. Only masterly activity and sPO2 
monitoring is all that is required. 
2. In resource limited peripheral setting, resuscitation 
should be started using room air. 
Funding: None 
Conflict oflnterest: None declared 
Ethical Approval: This study was approved by the 
institutional ethics committee. 
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