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ABSTRACT 
 

Objective: To determine the clinical utility of modified Respiratory Distress Assessment Instrument 
(RDAI) score in predicting the short-term outcome of acute lower respiratory tract infections (ALRTIs) 
in children two months to two years of age. 
Subjects and methods:  This Cross-sectional study was conducted in the Department of Paediatrics, 
Services Hospital, Lahore from 04-08-2008 to 03-02-2009. A total 140 patients of acute lower 
respiratory tract infection (ALRTIs) in children from 2 months to 2 years of age were selected. ALRTI 
was diagnosed on the basis of fast breathing and lower chest indrawing as per WHO protocol system. 
Modified RDAI scoring was applied at the time of admission or soon after, before instituting treatment. 
Results: Mean age of the patients was observed as 7.94±6.4 months. Total 99.3% patients were 
discharged and among those 77.9% were discharged within 72 hours of admission in hospital while 
22.1% patients were discharged after 72 hours of hospital stay. There was only one expiry amounting 
to 0.7% of all cases. 
Conclusion: It is concluded that modified RDAI score may serve as a guide to clinician in recognizing 
categories of patients who require general or intensive care. 
Key words:  Acute respiratory infection, RSV, Pneumonia, Bronchiolitis. 

 

INTRODUCTION 
 

Acute respiratory tract infections are one of the major 
causes of morbidity and mortality among young 
children in developing countries. Information on the 
viral aetiology of acute respiratory infections in 
developing countries is very limiteda

1
. 

 Because of the risk of developing hyponatremia, 
intravenous hydratation prescription in children with 
lower respiratory tract disease (LRTD) is 
challenging

2
. 

 Severity of acute respiratory infection is higher in 
developing countries, especially among the 
socioeconomically underprivileged. Viral pneumonias 
are more common, especially among children

3
. 

 Children with acute respiratory infections (ARI) 
account for 20% to 40% of the children attending 
outpatient clinics and 12% to 35% of admissions into 
hospitals

4
. 

 It is estimated that 500 to 900 million ARI 
episodes occur per year in developing countries

5
. 

About 5 million under five children die of ARI 
annually, of which 90% deaths occur in developing  
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countries
5
. Out of these acute respiratory 

illness,pneumonia is primarily the main cause of 
mortality in children under five years in most 
developing countries and is responsible for 1.9 million 
deaths each year

6
. Pneumonia may be community-

acquired or nosocomial. Community-acquired 
pneumonia (CAP) remains an important cause of 
morbidity and mortality. Streptococcus pneumonae is 
the most common bacterial pathogen and respiratory 
syncytial virus (RSV) the most important viral 
pathogen in children

7
. Worldwide RSV is by far the 

most common cause of viral lower respiratory tract 
infection in infants and young children

8
. An estimated 

75% of all admissions for bronchiolitis in children 
under five years of age are related to RSV

9
. 

 The World Health Organization (WHO) has 
developed an ARI case management strategy that 
employs simple clinical signs to diagnose pneumonia, 
followed by empirical antimicrobial treatment.

10
 WHO 

considers all acute lower respiratory tract infections 
(ALRTI) including bronchiolitis, as pneumonia. The 
main objective of the ARI programme is to reduce 
pneumonia related mortality in developing 
countries.

11
 This needs administration of antibiotics to 

all children, including those with viral ALRTI. 
 In an attempt to target appropriate cases for 
early intensive intervention one study was done in 
young Malaysian children. Authors used modified 
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Respiratory Distress Assessment Instrument (RDAI) 
score to assess the respiratory distress at admission 
in children suffering from RSV infection. Four 
parameters (respiratory rate, colour of the patient, 
use of accessory muscles of respiration and 
auscultatory findings in chest) were taken and given 
a particular score according to severity, to define 
respiratory distress as mild, moderate and severe.

12
 

Using the modified RDAI score in a total of 185 
children, it was found that 117(63%) patients had 
mild and 53 (29%) patients had moderate respiratory 
distress. All 15 (8%) patients who had severe 
respiratory distress were admitted to the paediatric 
intensive care unit (PICU), of whom 12(80%) required 
assisted ventilation for respiratory failure. It was 
concluded that RDAI may serve as a guide to 
clinicians in recognizing categories of patients who 
require general or intensive care

12
. 

 

SUBJECTS AND METHODS 
 

One hundred and forty cases, of ALRTI’s in children 
from 2 months to 2 years of age, recruited through 
emergency or out-patient department (OPD), 
Services Hospital, Lahore were registered for the 
study. An informed consent was taken from the 
parents or guardian of the child to include him/her in 
the study. Demographic information including name, 
age, sex and address was recorded. A detailed 
history was taken from parents/guardian and a 
thorough physical examination was done with special 
attention given to respiratory system. ALRTI was 
diagnosed on the basis of fast breathing (as 
mentioned in the operational definition) and lower 
chest indrawing. Modified RDAI scoring was applied 
at the time of admission or soon after, before 
instituting treatment. Patient was classified as having 
mild (score 0-4), moderate (score 5-8) and severe 
(score 9-12) respiratory distress on the basis of 
modified RDAI score, attached as annexure-I. 
Progress of the patients was noted during their stay 
in the ward while management was carried out 
according to the hospital, protocol. Outcome was 
assessed on the basis of discharge or death and 
length of stay in the hospital. All of this information 
was recorded on a pre-designed proforma attached 
as annexure-II. Effect modifiers like age, mode of 
admission (emergency/OPD) and categories (mild, 
moderate and severe) on modified RDAI score were 
addressed in data analysis. 
 Age was presented as mean and standard 
deviation. Respiratory distress (mild, moderate and 
severe) and outcome was presented as proportions 
and percentages. Death and discharge was 
presented as frequency and length of stay in hospital 
was presented as mean and standard deviation. Data 

were stratified for age, sex, mode of admission 
(emergency/OPD) and mild, moderate and severe 
categories of respiratory distress on modified RDAI 
score. 
 

RESULTS 
 

Mean age of the patients was 7.94 ± 6.4 months 
(Table 1). Gender distribution showed 85 males 
(60.7%) while females were 55 (39.3%) (Table 2). 
Prediction of Modified RDAI score showed 62 
patients (44.3%) were discharged with mild score, 73 
patients (52.2%) discharged with moderate, 4 
patients (2.8%) discharged with sever modified RDAI 
score  and 1 patient (0.7%) expired (Table-3). 
Stratification of sex according to RDAI score’s 
outcome showed; male patients suffering from mild 
respiratory distress were 43, moderate respiratory 
distress 39 and severe respiratory distress 03 and 
female patients having mild respiratory distress were 
19, moderate respiratory distress 35 and severe 
respiratory distress 3 (Table 4). Stratification of age 
according to RDAI score’s outcome showed; patients 
between 2-11 months of age suffering from mild 
respiratory distress were 41, moderate respiratory 
distress 54 and severe respiratory distress 04 while 
patients between 12-24 month old had mild 
respiratory distress in 21 and moderate respiratory 
distress 20 (Table 5). 
 
Table-1: Distribution of cases by age 

Age (months) Number Percentage 

2-11 99 70.7 

12-24 41 29.3 

Mean ± SD 7.94 ± 6.4 months 

 
Table 2: Distribution of cases by sex 

Sex Number Percentage 

Male 85 60.7 

Female 55 39.3 

 
Table-3: Prediction of Modified RDAI score 

Modified 
RDAI 

Outcome 

Discharged Expired 

No. % No. % 

Mild 62 44.3 - - 

Moderate 73 52.2 01 0.71 

Severe 04 02.8 - - 

P value = 0.638 

 
Table 4: Stratification of sex according to RDAI score 
outcome 

Gender 
Modified RDAI Score 

Total 
Mild Moderate Severe 

Male 43 39 03 85 

Female 19 35 01 55 
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Table-5: Stratification of age according to RDAI score 
outcome 

Age 
(months) 

Modified RDAI Score 
Total 

Mild Moderate Severe 

2-11 41 54 04 99 

12-24 21 20 - 41 

Total 62 74 04 140 

 

DISCUSSION 
 

ALRTIs are the main cause of morbidity and mortality 
in younger children. It accounts for 33-50% mortality 
in children below 5 years of age, most of them in 
underdeveloped countries

13
. Pneumonia is primarily 

the main cause of mortality in children under five 
years in most developing countries and is responsible 
for 1.9 million deaths each year

14
. Viruses occur in 

30-40% of ARI’s in hospitalized children.
3
 Bacterias 

accounted for 60% of community acquired 
pneumonia

15
. 

 In developed countries, viruses are the most 
common cause of LRTI

16
. WHO considers all ALRTIs 

including bronchiolitis as pneumonia and 
recommends administration of antibiotics to all 
children including these with viral ALRTI. There is a 
concern that a large number of children are getting 
antibiotics unnecessarily since they may have viral 
pneumonia

10
 or bronchiolitis. It is observed that 

respiratory distress may serve as a guide to clinician 
in recognizing categories of patients who require 
general or intensive care

12
. 

 It is presumed that modified RDAI score is able 
to predict the outcome of ALRTIs and unnecessary 
admission and hospital management can be avoided 
in cases of pneumonia having mild respiratory 
distress, and most of these patients can be managed 
on the outdoor basis. 
 Studies reveal that the application of 
standardized case management protocols can 
produce up to 50% reduction in mortality due to 
childhood ALRTIs in the developing countries. The 
success of the programme depends upon detection 
of high risk cases and timely referral to hospitals with 
secondary and tertiary level care

17
. 

 The majority of our patients were less than one 
year of age. 70.7% of patients belonged to 2-11 
months age group included 29.3% patients of mild 
respiratory distress, 38.6% patients of moderate 
respiratory distress and 2.8% patients of severe 
respiratory distress. Patients who belonged to age 
group 12-24 months were 29.3% and included 15% 
patients of mild respiratory distress and 14.3% 
patients of moderate respiratory distress with no 
patient of severe respiratory distress in this age 
group. This is comparable with a similar study done 
by Mansbach et al, They concluded that most of their 
patients i.e., 73% were less than 12 months old

18
. 

 There was a preponderance of male patients 
which is comparable to previously published study

19
. 

In current study, males were 60.7% and included 
30.7% patients of mild respiratory distress, 27.9% 
patients of moderate respiratory distress and 2.1% 
patients of severe respiratory distress. Females were 
39.3% patients and included 13.6% patients of mild 
respiratory distress, 25% patients of moderate 
respiratory distress and 0.7% patients of severe 
respiratory distress. This is also comparable to a 
study of Mansbach et al in which it was observed that 
overall males were 58% who predominate in patients 
with ALRTIs under 2 years of age

18
. 

 In current study, when examined for respiratory 
distress with modified RDAI score it was found that 
only 2.9% of patients belonged to severe respiratory 
distress group while most of the patients (97.1%) 
belonged to mild and moderate respiratory distress, 
collectively, including 44.3% patients of mild 
respiratory distress and 52.9% patients of moderate 
respiratory distress. These results are supported by 
studies of Kristjansson et al

19
. Dobson et al

20
 

Reijonen et al.
21

 and Shann et al
22

. 
 

CONCLUSION 
 

The patients belonging to mild and moderate 
respiratory distress according to modified RDAI 
score, responded well to the conservative 
management provided at the hospital and managed 
adequately on the outpatient basis without any 
intensive intervention and antibiotics. This approach 
helps in reducing hospital admissions and is also cost 
effective as this involves use of antibiotics in only 
selective cases and not in every cases of ALRTI. 
 

REFERENCES 
 

1. Kwofie TB, Anane YA, Nkrumah B, Annan A, Nguah SB, 
Owusu M. Respiratory viruses in children hospitalized 
for acute lower respiratory tract infection in Ghana. Virol J 
2012;9:78. 

2. Barón FJ, Balladores C, Carretero P, Lombardo L, 
Mannino L, Martin S. Effects on natremia of the 
intravenous hypotonic fluid administration in hospitalized 
children with acute lower respiratory tract infection. Arch 
Argent Pediatr 2009;107: 335-9. 

3. Jaimes MB, Cáceres DC, de la Hoz F, Gutiérrez C, 
Herrera D, Pinilla J, et al.  Risk factors for severe acute 
lower respiratory tract infection in Bogota, 2001. 
Biomedica 2003;23:283-92. 

4. Savitha MR. Nandeeshwara SB, Pradeep Kumar MJ. Ul-
Hhque Farhan, Raju CK. Modified risk factors for acute 
lower respiratory tract infections. The Indian J Pediatr 
2007; 74: 82. 

5. Sikolia DN, Mwololo K, Cherop H, Hussein, Juma M, 
Kurui, et al. The prevalence of acute respiratory 
infections and associated risk factors:  Study of 
children under five years of age in Kibera Lindi Village, 

http://www.ncbi.nlm.nih.gov/pubmed?term=Kwofie%20TB%5BAuthor%5D&cauthor=true&cauthor_uid=23002544
http://www.ncbi.nlm.nih.gov/pubmed?term=Anane%20YA%5BAuthor%5D&cauthor=true&cauthor_uid=23002544
http://www.ncbi.nlm.nih.gov/pubmed?term=Nkrumah%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23002544
http://www.ncbi.nlm.nih.gov/pubmed?term=Annan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23002544
http://www.ncbi.nlm.nih.gov/pubmed?term=Nguah%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=23002544
http://www.ncbi.nlm.nih.gov/pubmed?term=Owusu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23002544
http://www.ncbi.nlm.nih.gov/pubmed/22490115
http://www.ncbi.nlm.nih.gov/pubmed/22490115
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Bar%C3%B3n%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=23002544
http://www.ncbi.nlm.nih.gov/pubmed?term=Balladores%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23002544
http://www.ncbi.nlm.nih.gov/pubmed?term=Carretero%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23002544
http://www.ncbi.nlm.nih.gov/pubmed?term=Lombardo%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23002544
http://www.ncbi.nlm.nih.gov/pubmed?term=Mannino%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23002544
http://www.ncbi.nlm.nih.gov/pubmed?term=Martin%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23002544
http://www.ncbi.nlm.nih.gov/pubmed/19753441
http://www.ncbi.nlm.nih.gov/pubmed/19753441
http://www.ncbi.nlm.nih.gov/pubmed/19753441
http://www.ncbi.nlm.nih.gov/pubmed/19753441
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Jaimes%20MB%5BAuthor%5D&cauthor=true&cauthor_uid=23002544
http://www.ncbi.nlm.nih.gov/pubmed?term=C%C3%A1ceres%20DC%5BAuthor%5D&cauthor=true&cauthor_uid=23002544
http://www.ncbi.nlm.nih.gov/pubmed?term=de%20la%20Hoz%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23002544
http://www.ncbi.nlm.nih.gov/pubmed?term=Guti%C3%A9rrez%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23002544
http://www.ncbi.nlm.nih.gov/pubmed?term=Herrera%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23002544
http://www.ncbi.nlm.nih.gov/pubmed?term=Pinilla%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23002544
http://www.ncbi.nlm.nih.gov/pubmed/14582331
http://www.ncbi.nlm.nih.gov/pubmed/14582331
http://www.ncbi.nlm.nih.gov/pubmed


Modified Respiratory Distress Assessment Instrument Score 

 

 

532    P J M H S  VOL. 7  NO.2  APR – JUN  2013 

Nairobi, Kenya J Nal. Inst Public Health 2002; 51: 67-
72. 

6. Hazir T, Nisar YB, Qazi SA, Khan SF, Raza M, Zameer 
S. Chest radiography in children aged 2-59 months 
diagnosed with non-evere pneumonia as defined by 
World Health Organization: descriptive multicentre 
study in Pakistan. BMJ 2006; 333: 629. 

7. Andrews J, Nadjm B, Gant V, Shetty N. Community-
acquired pneumonia. Curr Opin Pulm Med 2003; 
9:175-80. 

8. Van Woensel JBM, Aalderen WMC, Van Kimpen JLL. 
Viral lower respiratory tract infections in infants and 
young children. BMJ 2003; 327: 36-40. 

9. Muller-Pebody B, Edmunds WJ, Zambon MC, Gay NJ, 
Crowcroft NS. Contribution of respiratory synchtial 
virus to bronchiolitis and pneumonia-associated 
hospitalizations in English children, April 1995- March 
1998. Epidemiol Infect 2002; 129: 99-106. 

10. Hazir T, Qazi S, Nisar YB, Ansari S, Maqbool S, 
Randhawa S, et al. Assessment and management of 
children aged 1-59 months presenting with wheeze, 
fast breathing and / or lower chest indrawing; results of 
a multicentre descriptive study in Pakistan. Arch Dis 
Child 2004; 89: 1049-54. 

11. Kabra SK, Broor S, Lodha R, Maitreyi RS, Ghosh M. 
Pandey RM, et al. Can we identify acute severe viral 
lower respiratory tract infection clinically? Indian 
Pediatr 2004; 41:245-9. 

12. Chan P, Goh A. Respiratory synchtial virus infection in 
young Malaysian children. Singapore Med J 1999; 40: 
336-40. 

13. Garbino J, Gerbase MW, Wunderli W, Kolarova L, 
Nicod LP, Rochat T, et al. Respiratory viruses and 
severe lower respiratory tract complications in 
hospitalized patients. Chest 2004;125:1033-9. 

14. Madhi SA, Schoub B, Simmank. Increased burden of 
respiratory viral associated severe lower respiratory 

tract infections in children with human 
immunodeficiency virus type-1. J Pediatr 2000;137:78-
84. 

15. Lynch T, Platt R, Gouin S: Can we predict which 
children with clinically suspected pneumonia will have 
the presence of focal infiltrates on chest radiographs? 
Pediatrics 2004; 113: e186-9. 

16. Kim MR, Lee HR, Lee GM. Epidemiology of acute viral 
respiratory tract infections in Korean children. J Infect 
2000; 41:152-8. 

17. Acute Respiratory Infections in Children: Case 
Management in Small Hospitals in Developing 
Countries-A Manual for Doctors and Senior Health 
Workers. Geneva, World Health Organization, 
Document WHO/ARI/ 90.5,1990. 

18. Law BJ, DeCalvarho V. Respiratory synchtial virus 
infection in hospitalized Canadian children: regional 
differences in patient population and management 
practices. Pediatr Infect Dis J 1993; 12: 65-7. 

19. Kristjansson S, Lodrup Carlsen KC, Wennergren G, 
Strannegard IL, Carlsen KH. Nebulised racemic 
adrenaline in the treatment of acute bronchiolitis in 
infants and toddlers. Arch Dis Child 1993; 69:650-4. 

20. Dobson JV, Stephens-Groff SM, McMahon SR, 
Stemmler MM, Brallier SL, Bay C. The use of albuterol 
in hospitalized infants with bronchiolitis. Pediatrics 
1998; 101:361-8. 

21. Reijonen T, Korppi M, Pitkakangas S, Tenhola S, 
Remes K. The clinical efficacy of nebulized racemic 
epinephrine and albuterol in acute bronchiolitis. Arch 
Pediatr Adolesc Med 1995; 149:686-92. 

22. Shann F, Hart K, Thomas D. Acute lower respiratory 
tract infections in children: possible criteria for 
selection of patients for antibiotic therapy and hospital 
admission, 1984. Bull World Health Organ 2003; 
81:301-5.

 

 

http://www.ncbi.nlm.nih.gov/pubmed/12682561?ordinalpos=1358&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/12682561?ordinalpos=1358&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/12764498?ordinalpos=88&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/12764498?ordinalpos=88&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/12764498?ordinalpos=88&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/12764498?ordinalpos=88&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/12764498?ordinalpos=88&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum

