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ABSTRACT 

Respiratory syncytial virus (RSV) is regarded as a habitual periodic disease among infant and young children and can cause many 

illnesses. While certain birth conditions predispose infants to RSV, external conditions such as passive smoking, overcrowding 

weather can also increase the risk of RSV. The present study is interested in understanding these factors present them as potential 

risks using empirical modelling. Method: The study design is a cross-sectional study carried out on a domestic level across Saudi 

Arabia. Participation in the study was only allowed upon filling out an informed consent form. The information so obtained was not 

shared with any third-party individuals. The study was commissioned by the Research Ethics Committee (REC). Both descriptive 

analysis and inferential analysis with the latter being carried out at 5% significance level. Results: The final sample of 414 respondents 
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who were all adult and who were reported to be all parents.  85.7% of the parents reported that their children were born at full term. 

8.2% of the parents reported their children were suffering from RSV. RSV condition was significantly associated with a condition of 

cold. A child born at pre-term had more chance of having RSV than a child born at full term. Conclusion: Using neonatal ICU and 

machine support for respiratory after birth has the highest respective risks for RSV among children. Parental smoking and children’s 

attendance to day-care are the riskiest external environments for RSV, respectively. 

 

Keywords: RSV, Risk, external environment neonatal 

 

 

1. INTRODUCTION 

Respiratory syncytial virus (RSV) is regarded as a habitual periodic disease among infant and young children and can cause many of 

illnesses fluctuating from mild upper respiratory tract symptoms to life-threatening lower respiratory tract involvement, comprising 

of bronchiolitis and pneumonia. RSV is spread via interaction with respiratory droplets, which is either directly from a sick patient or 

by contaminated excretions on surfaces (Smith, 2017). According to WHO, the RSV is attributed to 64 million incidences and 160,000 

deaths every year globally. RSV infects approximately 65% or more of children in the period of the first year of life, and virtually all 

kids experience one or two RSV infections by the end of the subsequent year (Shi et al., 2015). There are periodic variances in the 

prevalence of RSV infection in the United States, though the maximum occurrence transpires from December to March. It is 

projected that more than 57,500 hospitalizations and 2.1 million outpatient appointments are associated with RSV infections in line 

with 12 months within side the United States. There are few long-term risks linked to bronchiolitis, rhinovirus or serious infection. 

RSV bronchiolitis is linked with an elevated risk of asthma that can persevere into adulthood (Smith, 2017). The reported incidence 

and mortality of RSV in Saudi Arabia, many hospital-based investigations have exposed the RSV predominance ranging from 0.2-

54% in children from Saudi Arabia from 1991-2015. Extreme RSV infections transpired in children less than one year of age (51-97%), 

and male children (51-69%) were more frequently affected than females (31-49%) (AAPCID, 2014). Chronological age is the main risk 

factor for RSV hospitalization in term infants; most hospitalized episodes transpire in infants under one year of age, with incidence 

rates of hospitalization decreasing during the first year of life (AAPCID, 2014). There was satisfactory evidence presented to 

determine that male sex, age <6 months, birth in the course of the first half of the RSV season, crowding/siblings, and day care 

exposure are substantial peril aspects for severe RSV LRI. Low maternal pedagogy (as a representation for lower socioeconomic 

status), deficiency of breast-feeding, and malnutrition did not seem to elevate the risk of severe RSV LRI or RSV hospitalization 

(Simoes, 2003). 

Patients with RSV bronchiolitis usually develop symptoms of upper respiratory tract, such as fever, rhinorrhoea, and congestion, 

followed by symptoms of lower respiratory tract, such as accumulation of cough, wheezing, and increased respiratory distress 

(Ahmed, 2018). Both natural and environmental factors impact on the risk of increasing RSV. For instance, due to physiological and 

factors such as reduced immunity in infants born pre-mature gestational periods, they have an increased risk of RSV especially when 

the external environment is unfavourable. Children who occupy overcrowded rooms are likely to get infected by the virus from other 

individuals while also cold or chilly weather could elevate the chance of catching pneumonia. The interest of the present study is to 

understand highlight empirically the impact of the external and natural predispositions that increase the risk of infants developing 

RSV.  

 

General Objective 

To understand the risk factors and prevalence of RSV in Saudi Arabia 

 

Specific Objectives 

To assess prevalence of RSV 

Test association between RSV and demographic variables 

To model the external risk factors that contributes to RSV 

To model the natural risk factors of RSV 

 

2. METHODOLOGY 

The study design is a cross-sectional study carried out on a domestic level across various regions of Saudi Arabia such as Alriyadh, 

Alkharaj, Alqaseem, Madinah Almonawarah, Aldawadmi among other regions and is directed to Saudi recipients of the Saudi health 

care system over the time period of eighteen days starting from 23/01/2020 until 10/02/2020. The study focused on the Saudi 



                             

© 2020 Discovery Scientific Society. All Rights Reserved. www.discoveryjournals.org l OPEN ACCESS 

 
 

P
ag

e4
3

9
0
 

ARTICLE ANALYSIS 

paediatric age group from birth to teenage living in Saudi Arabia with disregard to ethnicity utilizing a non-probabilistic sampling 

method with sample size of 414 respondents. The flow chart shows the distribution process with the response rate (Fig. 1). The 

determining factors for subjects to be included were being within the paediatric age group in addition to being a Saudi and residing 

in Saudi Arabia. Sampling was done from different regions of Saudi Arabia where data were collected through questionnaires. 

The questionnaires were distributed randomly through most popular social media outlets in Saudi Arabia such as WhatsApp with 

the use of Google forms. Information was collected into two parts; demographic information and second information pertaining to 

RSV among children that was formulated based on a previously published study (Aujard, 2002). Upon participating, a form was 

necessary to be completed that stated the objectives of the study, estimated time required to fill out the questionnaire, and 

combined with an informed consent form. Participation in the study was only allowed upon filling out the informed consent form, 

Private and distinguishing information was not allowed into the study. The information so obtained was not shared with any third-

party individuals. The study was approved by The Research Ethics Committee in Health and Science Disciplines (REC-HSD) at the 

Prince Sattam bin Abdulaziz University, Deanship of Scientific Research under research project No.  011/2020. 

 

Statistical analysis   

Sampling was through total enumeration method. The analysis design was quantitative. The analysis was conducted using statistical 

methods that incorporated descriptive statistics through analysis of frequencies and which later tested the variables that significantly 

associate RSV using the chi-square test for association. Additionally, a binary logistic model was used that allowed a better 

comprehension of the impact of each variable on RSV condition. Data cleaning was done to remove unwanted and missing 

information.   

 

 

Figure 1 Flow chart showing the data collection process 

 

3. RESULTS 

The study included a final sample of 414 respondents who were all adults and who were reported to be all parents.  85.7% of the 

parents reported that their children were born at full term. 22.0% of the parents reported that their children experienced colds that 

lasted more than one week, 8.2% of the parents said that their children were suffering from RSV (Table 1).  

 

Table 1 Demographic information (Frequency and percent indicate the frequency of cases of RSV) 

Variable Freq. (%) 

Gender 

Female 

 

230(55.6) 
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Male 184(44.4) 

Region 

Al-Kharaj 

Al Qaeem 

Alriyad 

Madina El Monawara 

Other 

 

30(7.2) 

47(11.4) 

164(39.6) 

35(8.5) 

138(33.3) 

Marital Status 

Divorced 

Married 

Single 

Widowed  

 

10(2.4) 

305(73.7) 

93(22.5) 

6(1.4) 

RSV on children 

No 

Yes 

 

380(91.8) 

34(8.2) 

Age at birth  

Full term 

Pre-term 

 

355(85.7) 

59(14.3) 

Child current age 

28 days 

29days-2 years 

3-6 years  

7-12 years 

13-18 years  

 

67(16.2) 

74(17.9) 

103(24.9) 

36(8.7) 

22(5.3) 

Cook with firewood near your 

child 

No 

Yes  

 

 

 

325(78.5) 

88(21.3) 

Cold that lasted more than 1 

week 

No 

Yes 

 

 

323(78.0) 

91(22.0) 

Need for child to be on 

mechanical ventilation 

No 

Yes 

 

 

 

325(78.5) 

85(20.5) 

 

RSV condition was significantly associated with the condition of cold, p=.000. More respondents who reported colds lasting 

more than oneweek (24.2%) also had RSV compared to respondents who did not report cold lasting more than a week (3.7%). The 

current age of the child was not significantly associated with the condition of RSV (present or absent). Age at birth (full-term or pre-

term), use of mechanical methods for ventilation after sleep, and use of neonatal ICU after birth were all associated with RSV 

condition p<.05 in all cases. There were more cases of RSV for reported preterm birth compared to full-term birth (13.6% versus 

7.3%), use of neonatal ICU after birth versus not used (6.5% versus 13.1%), use of mechanical ventilation after birth versus were 

mechanical ventilation was not used 3.4% versus 15.1% (Table 2).  

The number of siblings a child had did not significantly associate with the condition of RSV, p>.05. However, crowded conditions 

of living (yes or no) were significantly associated with RSV condition p=0.09. There were more children with RSV who live in crowded 

conditions than the proportion of children who did not live in crowded condition and had RSV 6.6% versus 18.0% (Figure 2). Table 3 

presents information about the odds of RSV of the different variables used to predict RSV condition. A binary logistic model was 
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used in this case. A child whose cold did not lastfor more than a week was 69.1% less likely to have RSV compared to a child whose 

cold lasted more than 1 week.  

 

Table 2 Chi-square test of association between RSV and other variables 

Variable Freq. (%) p-value 

Cold that lasted more than 

1 week 

No 

Yes 

 

 

12(3.7) 

22(24.2) 

.000 

Child current age 

28 days 

29days-2 years 

3-6 years  

7-12 years 

13-18 years  

 

6(9.0) 

14(18.9) 

11(10.7) 

2(5.6) 

1(4.5) 

.352 

Age at birth  

Full term 

Pre-term 

 

26(7.3) 

8(13.6) 

.011 

Used neonatal ICU after 

birth 

No 

Yes 

 

 

 

21(6.5) 

13(15.1) 

.029 

Used Mechanical 

ventilation after birth  

No 

Yes  

 

 

11(3.4) 

23(27.1) 

.000 

Number of Symptoms  

1 

2 

3 

More than 3 

 

 

5(3.4) 

1(9.1) 

10(37.0) 

14(20.6) 

.000 

Parental Smoking condition 

No 

Yes 

 

 

17(5.9) 

17(13.7) 

.028 

Number of child’s siblings  

1 

2 

3 

More than 3 

 

 

10(9.1) 

9(9.8) 

10(13.0) 

4(3.6) 

.172 

Child attends day care 

No 

Yes 

 

14(5.0) 

20(14.9) 

.003 

Child lives in crowded 

condition 

No 

Yes 

 

 

23(6.6) 

11(18.0) 

.009 
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Figure 2 Parental Smoking Condition 

 

A child born at pre-term had 85.3% more chance of having RSV than a child born at full term p=.011. A child neonatal stage needed 

mechanical ventilation was more than twice likely to have RSV compared to a child who did not need mechanical ventilation at birth 

p=.000. (Table 3) (Figure 3) 

 

Table 3 Odds ratios based on Binary logistic model 

Variable Exp(B) p-value 

Cold that lasted more than 

1 week (No) 

0.309 

 
.000 

Age at birth (Full term) 1.853 .011 

Used neonatal ICU after 

birth (Yes) 
2.335 .031 

Used Mechanical 

ventilation after birth (Yes) 

2.208 

 
.000 

Number of Symptoms (1) 

2 

3 

3> 

 

 

1.336 

1.347 

1.610 

.003 

Parental Smoking condition 

(No) 

1.467 

 

 

.025 

Child attends day care (Yes) 1.463 .027 

Child lives in crowded 

condition (Yes) 
1.053 .012 

 

 

Figure 3 Number of Symptoms of RSV 
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4. DISCUSSION 

With the aim of understanding the risk factors of RSV in children, the present study employed a total enumeration method to 

sample respondents from different areas of Saudi Arabia. The respondents were all parents who gave an account of the experience if 

any of their children had RSV. Quantitative analysis was used incorporating descriptive statistics through analysis of frequencies and 

which later tested the variables that significantly associate RSV using the chi-square test for association. Additionally, a binary 

logistic model was used that allowed to understand the impact of each variable on RSV condition (yes or no). Since there was no 

probability sampling a large sample was used to help address the validity of the study.  

The study found that colds that last longer than a week could potentially predispose a child to RSV. Due to the lower immunity 

at childhood, while controlling for other potential causes of viral respiratory infections in children, prolonged colds are likely to 

expose a child to RSV, since the immune system at the span of the cold is usually down (Hijazi, 1997).  While studies have shown 

that younger children are at increased risk of RSV, the present study did not find a substantial association between age and RSV. 

This is particularly interesting to the present study given that Ueno et al. showed that age is among the important potential risk 

factors for RSV (Rhedin, 2015; Ueno et al., 2019). However, their study focused on children aged five years or younger while the 

present study focused on a broader spectrum of ages from birth to teenage.  

Preterm children are usually at a disadvantage when considering various diseases as compared to children born at full term 

whose immunity and other factors are fully grown (Winterstein, 2017). This could probably explain the increased risk of RSV at 85% 

in preterm children compared to full-term children. Also, usually, children born before the 37 weeks gestational period are referred 

to ICU in the prenatal age or to the mechanical support systems for respiration. The fact that prenatal children are preserved in their 

artificial systems could be confounding and hence increased risks for children kept in these support systems. Controlling for 

premature or mature births, children placed in ICU or mechanical methods of respiration usually have reduced immunity hence the 

increased risk of RSV.  

External environments were also found to increase the risk of RSV significantly. Parental smoking exposes children to passive 

smoking which increases the risk of RSV as enumerated in the present study and in the study by Fuat et al. (2000). Attendance to day 

care informs the external environment with which increases the chance of getting infections from other children while “crowded” 

areas of living address lack of clean air supply (Simoes, 2003). 

 

Limitations 

The current study suffers from a few limitations, first, which is a non-probabilistic sampling that makes the study less effective in 

terms of generalization to a larger population. Respondents gave self-reported information which opened a window for potential 

dishonesty in answering the questions hence influencing on the results of the study. Validity may, however, be addressed by using a 

relatively larger sample which does not provide sufficient evidence for the negation of probabilistic sampling (Adcock, 2001). 

 

5. CONCLUSION 

In conclusion, using neonatal ICU and machine support for respiratory after birth has the highest respective risks for RSV among 

children. Parental smoking and children’s attendance to day-care are the riskiest external environments for RSV, respectively.  
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