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Abstract: 
Objective: To study the predictors of hypoxaemia In a sample children with bronchiolitis admitted to maternity and children 

hospital in Al-Ramadi, Al-Anbar governorate. 
Materials & Methods: A total of 154 infants with bronchiolitis were admitted during the period 1st Dec. 2002 to 1st March 

2003, inclusive. Information about infant's feeding and sleeping was taken from mothers. All infants were 
examined for cynosis, level of consciousness, hypotonia, use of accessory muscles of respiration and respiratory 
rate. The heart rate and the arterial oxygen saturation (SaO2) were measured by pulse oximetry. SaO2 less than 95% 

was regarded as hypoxaemia. 
Results: SaO2 was significantly associated with level of consciousness, use of accessory muscles of respiration, ability to 

feed, ability to sleep, hypotonia, and cynosis. A significant negative association was found between SaO2 and 
respiratory rate. Similar association was demonstrated between SaO2 and heart rate. 

Conclusion: Studied signs and symptoms reflect the SaO2 level. Health care worker could assess them for proper selection of 
patients for oxygen therapy. 
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Introduction: 

ronchiolitis is an acute inflammatory 

disease of lower respiratory tract [1]. It is the 

most common respiratory tract infection in infancy 
[2]. Up to 2.5% of infants with bronchiolitis require 

hospital admission during winter epidemic[3]. 

Hpoxaemia is the most common abnormality 

detected in bronchiolitis which requires oxygen 

therapy [4]. In 1990s, it was accepted to detect 

hypoxaemia by pulse oximetry [5,6]. Predictors of 

severity of the disease or indicators for 

hospitalization (rapid respiratory and heart rates, 

cynosis, use of accessory muscles of respiration, 

hypotonia, irritability and sleep disturbance) were 

established. 
This study was carried out to study the predictors 

of hypoxaemia in a sample of children with 

bronchiolitis admitted to the Maternity and 

Children hospital in Al-Ramadi, Al-Anbar 

governerate. 

 

Materials & Methods: 

A total of 154 infants with bronchiolitis admitted 

to the Maternity and Children hospital in Al-Anbar 

governerate, during the period 1st December 2002 

to 1st March 2003, inclusive, were included in the 
study. Their age was 4.8 ± 3.2 months, with male to 

female ratio of 1.4:1. The diagnosis of bronchiolitis 

was made according to the classical clinical 

picture[7]. All infants were examined for cynosis, 

level of consciousness, hypotonia, use of accessory 

muscles of respiration [8]. Respiratory rate was 

counted in a complete one minute while the infant 
was quiet. The heart rate and arterial oxygen 

saturation (SaO2) were measured by appropriate 

size sensor applied to the little finger of the right 

hand using pulse oximetry (Kontrom Medical 

BP78185 Type: 7840 SN 2000-0255 France). It was 

standarized before each use. SaO2 less than 95% 

were regarded as hypoxaemia [10]. Information 

about ability of infant to feed and sleep was taken 

from the mother.  

Analysis of variance was done to find out which 

variables are significantly and independently 
associated with SaO2. Regression analysis was used 

to evaluate the association between variables 11. P 

value less than 0.05 was regarded as statistically 

significant. 

 

Results:  

SaO2 less than 95% was demonstrated in 143 

(93%) of the infants. SaO2 was significantly 

associated with level of consciousness, use of 

accessory muscles, ability to feed, ability to sleep, 

muscular tone and cynosis (p < 0.05) (Table 1). A 
significant negative association was detected 

between SaO2 and respiratory rate (Fig.1) and 

between SaO2 and heart rate (Fig.2). 
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Table 1. Distribution of levels of SaO2 in relation to significant signs and symptoms of the studied infants. 

 

Sign and symptoms Category SaO2 P value 

 Mean ± SD  

Level of consciousness Normal 87 ± 8.1 < 0.05 

Irritable 82 ± 11.5  

Drowsy 79 ± 11.1  

Use of accessory muscles Mild 88 ± 4.7 < 0.05 

Moderate 82.6 ± 7.2  

Sever 72 ± 8.6  

Ability to feed Normal 83.5 ± 4.8 < 0.05 

Reduced 83 ± 7.9  

Unable 74 ± 11.6  

Ability to sleep Normal 84 ± 32.3 < 0.05 

Reduced 83 ± 7.5  

Unable 62 ± 17.3  

Muscular tone Normal 85 ± 10.3 < 0.05 

Hypotonia 77.5 ± 9  

Cynosis Absent 84.5 ± 10.3 < 0.05 

Present 75 ± 4.2  

 
 

 

 
 

Fig.1 The relationship between SaO2 and respiratory rate of children with bronchiolitis 
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Fig. 2 The relationship between SaO2 and heart rate among children with bronchiolitis 

 

 
 

 

Discussion: 
Acute respiratory infections (ARI) are among the 

most common diseases of children in the East 

Mediterranean Region (EMR), accounting for about 

30% of all deaths in children under five years [12].  

The finding that level of consciousness, use of 

accessory muscles of respiration, ability to feed, 

ability to sleep, cynosis and muscular tone were 

associated with SaO2 is in agreement with that of 

several workers [4,8,13]. They stated that the 

mentioned signs and symptoms were changed 

during the respiratory illness. Our findings indicate 
that the mentioned signs and symptoms reflect the 

state of SaO2 level. 

 This study revealed that SaO2 level was 

negatively associated with respiratory rate. This 

result is consistent with that of David [15], who 

found that the higher respiratory rate is the lower 

arterial oxygen tension. However, Martin et al [4] 

and Mulholand et al [5] found that respiratory rate is 

a poor predictor of hypoxaemia. This difference is 

due to the fact that the mentioned workers studied 

bronchiolitis with several respiratory diseases like 

pneumonia, which is associated with fever and in 
turn affect the respiratory rate while the current 

study was on bronchiolitis only which is usually 

afebrile illness.  

In agreement with other studies this study 

revealed that heart rate was negatively associated 

with SaO2 level [17,18]. Increased heart rate is a 

physiological response to hypoxaemia [17].   

Identification of clinical conditions, supportive 
treatment at home or in primary health center, and 

appropriate referral for second line of intervention 

are elements of case management of Acute 

Respiratory Infection Program [12]. Simplification of 

medical knowledge and the use of appropriate 

technology are the major tasks of primary health 

care [19]. Our findings indicate that the studied signs 

and symptoms reflect the SaO2 level, and could be 

assessed by the health care worker for proper 

selection of patients for oxygen therapy. 
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