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INTRODUCTION – APGAR Score (AS) is widely used in assessment of newborn which comprises of 5 components – 
heart rate, respiratory efforts, muscle tone, reflex irritability and colour with a maximum possible score of 10 and a 
minimum score of 0. AS is a standardized, validated tool used for neonatal assessment at 1 minute and 5 minutes of life to 
record the fetal to neonatal transition. The skin colour component of AS is regarded to be indicative of oxygen saturation 
at birth but is graded subjectively. Pulse oximetry is a non-invasive objective method of assessing arterial oxygen 
saturation with the added advantage of provision of continuous monitoring. 
OBJECTIVE – This study aims to study the relationship between APGAR Score and pulse oximetry in term neonates. 
METHODOLOGY – Our retrospective study included 105 term neonates born through cesarean-section at Meenakshi 
Medical College Hospital and Research Institute, Kanchipuram between August 2018 and August 2019. Pre-term; 
neonates born to eclamptic, pre-eclamptic, diabetic, hypothyroid, Rh-incompatible mothers, perinatal fetal distress and 
respiratory distress were excluded from the study. The data collected included birth weight, gestational age, Apgar 
score at 1 minute, Apgar score at 5 minutes, Heart rate, respiratory rate and four limb pulse oximetry recordings. Data 
was tabulated and analysed using SPSS v16. 
Results – The mean gestational age of the study population was 268.05±6.25 days and mean birth weight was 2.997±0.36 
kgs. The mean AS at 1 minute was 7.71±0.65. The mean AS at 5 minutes was 8.85±0.54. A statistically significant positive 
association was noted between 1 minute AS and mean pre-ductal oxygen saturation (r= 0.58, p<0.00001) and 1 minute AS 
and mean post-ductal oxygen saturation (r= 0.59  p<0.00001). Statistically significant positive associations were noted 
between 5 minute AS and mean pre-ductal oxygen saturation (r=0.54 p<0.00001) and 5 minute AS and mean post-ductal 
oxygen saturation (r=0.58 p<0.00001). However, there was no association between AS and Heart rate as well as AS and 
respiratory rate.
CONCLUSION – Our study has shown a significant association between APGAR score and pulse oximetry in term 
neonates. 
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INTRODUCTION –
APGAR Score (AS) is widely used in assessment of newborn 
which comprises of 5 components – heart rate, respiratory 
efforts, muscle tone, reflex irritability and colour with a 
maximum possible score of 10 and a minimum score of 0. AS is 
a standardized, validated tool used for neonatal assessment at 
1 minute and 5 minutes of life to record the fetal to neonatal 

[1] transition .An AS of <6 is suggestive of perinatal asphyxia 
which is often associated with other manifestations such as 
seizures and cerebral palsy. The skin colour component of AS 
is regarded to be indicative of oxygen saturation at birth but is 

[2]graded subjectively . Pulse oximetry is a non-invasive 
objective method of assessing arterial oxygen saturation with 

[3]the added advantage of provision of continuous monitoring . 
There are limited studies assessing the relationship between 
AS and pulse oximetry, while simultaneously there is a debate 
as to whether pulse oximetry can replace or be added to the 
conventional AS. Table 1 describes the scoring of various 
parameters coming under the purview of AS.

OBJECTIVE – 
This study aims to study the relationship between APGAR 
Score (AS) and pulse oximetry in term neonates. 

METHODOLOGY – 
The study was conducted as a retrospective study at 
Meenakshi Medical College Hospital and Research Institute, 
Kanchipuram considering neonates bornbetween August 
2018 and August 2019. Inclusion criteria was neonates 
delivered through cesarean-section between 37-42 weeks 
gestational age (term neonates), with weight appropriate for 
age, irrespective of gender difference and with 1 minute AS 
≥7. Exclusion criteria were pre-term; neonates born to 
eclamptic, pre-eclamptic, diabetic, hypothyroid,Rh-
incompatible mothers, perinatal fetal distress and respiratory 
distress neonates. The data collected included birth weight, 
gestational age, AS at 1 minute, AS at 5 minutes, Heart rate, 
respiratory rate and four limb pulse oximetry recordings. 
Data was coded and tabulated into computer using Microsoft 
Excel 2013. Statistical tests employed were descripti 
vestatistics, Pearson's Correlation by using SPSS v16. p value 
of <0.05 was considered to be statistically significant.

RESULTS – 
The mean gestational age of the study population was 
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[1]Table 1 – APGAR Score

Sign 0 1 2

Heart Rate Absent <100 bpm >100 bpm

Respiratory 
Effort

Absent Slow 
(irregular)

Good crying

Muscle Tone Limp Some flexion 
of 

extremities

Active motion

Reflex 
Irritability

No Response Grimace Cough or sneeze

Colour Blue, Pale Pink body, 
blue 

extremities

All pink
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268.05±6.25 days and mean birth weight was 2.997±0.36 kgs. 
Of the 105 neonates included in the study, 55 neonates were 
male while the other 50 neonates were female. The mean AS at 
1 minutewas 7.71±0.65. The mean AS at 5 minutes was 
8.85±0.54.The mean pre-ductal saturation was 94.4 ±1.7 %. 
The mean post-ductal saturation was 93.3±2.39%. The mean 
heart rate measured was 146.92 ± 9.2 beats per minute and 
mean respiratory rate was 52.3 ± 4.82 cycles per minute. 
Table 2 summarizes the characteristics of the study 
population. A statistically significant positive association was 
noted between 1 minute AS and mean pre-ductal oxygen 
saturation (r= 0.58, p<0.00001) and 1 minute AS and mean 
post-ductal oxygen saturation (r= 0.59,p<0.00001). 
Statistically significant positive associations were noted 
between 5 minute AS and mean pre-ductal oxygen saturation 
(r=0.54 p<0.00001) and 5 minute AS and mean post-ductal 
oxygen saturation (r=0.58 p<0.00001). There was no 
association between 1 minute AS and Heart rate (r= 0.039, p= 
0.692) as well as 5 minute AS and Heart Rate (r= 0.054, p= 
0.58). There was no association between 1 minute AS and 
respiratory rate (r = 0.0004, p = 0.96) as well as between 5 
minute AS and respiratory rate (r= 0.0008 p= 0.99). There was 
no association was noted between 1 minute AS and 
gestational age (r= 0.14, p=0.15)

A statistical description of AS of the study population is 
presented in Table -3.

Graph 1 - Pie Chart depicting distribution of 1 minute AS 
in Study Population

Pie Chart distribution of 1 minute AS in Study Population is 
illustrated in  Graph 1.

Graph 2 - Pie Chart depicting distribution of 5 minute AS 
in Study Population

Table 4 describes heart rates and respiratory rates of study 
population. Tables 5 and 6 present Frequency distribution of  
heart rates  and respiratory rates of study population 
respectively.

DISCUSSION – 
AS is a standardized, validated tool used for neonatal 
assessment at 1 minute and 5 minutes of life to record the fetal 

[4]to neonatal transition .It is critical to evaluate oxygenation 
status at birth due to physiologically persistence of right to 
left shunt at arterial level, bi-directional shunting thru ductus 

[5] [6] [7]arteriosus, physiological ventilation perfusion mismatch . 
AS indirectly measures oxygenation status by considering 
body colour. However, prior studies have shown that skin 

[8]colour is a poor predictor and thus it can be misleading . In 
our study, there was a difference between mean pre-ductal vs 
post-ductal saturation (94.4 ± 1.7%  vs93.3±2.39 %) but is not 
statistically significant. 

[9] A study by Richmond et al showed that babies who had a 
normal AS at birth and did not require any post natal 

ndassistance were taken ill as early as 2  hour of birth due to a 
variety of causes such as transient tachypnoea of newborn, 

[10] congenital heart diseases, spontaneous pneumothoraxetc
[11]. It is probable that the cause of the above conditions was 
subclinical hypoxemia which could have been detected on 
pulse oximetry.

In our study, AS as a composite numerical value was strongly 
associated with both pre-ductal and post-ductal saturation 
values [®= 0.58, p<0.00001) and (r= 0.59, p<0.00001) 
respectively]. This is opposite to the findings of a study 

[12]conducted by Chauhan S et al. wherein the AS score 
correlated with only the respiratory effort and not with the 
overall composite numerical value.

Thus, pulse oximetry may also be considered along with AS to 
record the fetal to neonatal transition.

However, larger mutli-centric, prospective studies are 
required to validate the findings of our study as our study 
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Table -2 Characteristics of Study Population

Sl 
No.

Parameter (units) Mean ± SD

1 Gestational Age (days) 268.06 ± 6.2

2 Birth Weight (kgs) 2.99 ± 0.36

3 1 minute AS 7.71 ± 0.65

4 5 minute AS 8.85 ± 0.52

5 Heart Rate (beats/minute) 146.92 ± 9.42

6 Respiratory Rate 52.38 ± 4.82

7 Pre-Ductal Saturation (%) 94.4 ± 1.7

8 Post-Ductal Saturation (%) 93.3±2.39

Table -3 Description of AS of Study population

Sl No Time 
(minutes)

Mean SD Median IQR

1 1 7.71 0.65 8 7-9
2 5 8.85 0.52 9 8-10

Table -4 Description of Heart Rates and Respiratory 
Rate of Study Population

Sl No Parameter 
(units)

Mean SD Media
n

IQR

1 Heart Rate 
(beats per 

minute)

146.92 9.42 144 126-172

2 Respiratory 
Rate

(cycles per 
minute)

52.3 4.82 52 44-64 

Table -5 Frequency distribution of Heart Rates of Study 
Population

Sl No Heart Rate (beats per 
minute)

Frequency

1 121-130 2

2 131-140 19

3 141-150 36

4 151-160 32

5 161-170 15

6 171-180 1

Table -6 Frequency distribution of Respiratory Rates of 
Study Population

Sl No Respiratory Rate (cycles 
per minute)

Frequency

1 41-50 45

2 51-60 57

3 61-70 3
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considered only term neonates born in Kanchipuram.

CONCLUSION – 
Our study has shown a significant association between 
APGAR score and pulse oximetry in term neonates. 
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