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Background and objectives

▪ By two years of age, >90% of children will have had at least one RSV infection.

▪ Among infants, RSV is a leading cause of hospitalization for acute lower respiratory tract

diseases such as bronchiolitis and pneumonia.

▪ RSV bronchiolitis may be associated with an increased risk of subsequent wheezing.

▪ With the upcoming arrival of new immunization solutions, it is important to document the full

burden of RSV including its short/medium term complications.

Document potential link between RSV infection and subsequent wheezing based on parents’ insights1

Document impact of RSV infection and subsequent wheezing on healthcare and family cost2

Understand parents’ perception of unmet needs and expectations for preventative solutions3

References: Shi et al (Lancet, 2017), Xing & Proesman (Eur J Pediatr, 2019), Binns et al (J Paediatr Child Health 2022)

Impact of RSV Infection and Subsequent Wheezing on Infants Survey
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Methods

Study design

▪ Cross-sectional self-reported online survey (February 10th to April 28th 2023):
• (1) Parents of children who had a past diagnosed case of RSV;

• (2) Parents of children who had not been infected with RSV.

Data sources

▪ Recruitment through Carenity platform: 

▪ Over 500,000 members in 5 European countries and the United States. 

▪ Targeted Carenity members aged 25 to 40 years registered in the US, UK, Span and Italy.

▪ Invited to participate in the survey via emails and private messages (~7% of the total sample).

▪ Recruitment through online campaigns and local partners:

▪ Targeted online advertisements about the survey were displayed on Google and Facebook (~3%) 

▪ Local partners specialised in patient studies (90% of the total sample). 

Methods
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Methods

Inclusion criteria:
• Parents of children under age 6 years; living in the US, UK, Spain, or Italy

• Age 18 years or older

• RSV group:

• Parents of children diagnosed with bronchiolitis by a Heath Care Professional (HCP) or tested positive for RSV

during their first and second year of life in the past 5 years.

• Reference group:

• Have never been diagnosed or hospitalised with bronchiolitis or RSV infection.

Questionnaire: 45 questions, including 4 open-ended text fields

Ethical Approval: IRB approval from WIRB-Copernicus.

Statistical analyses
• Chi2 or Fisher’s exact tests for categorical outcomes; Student or Wilcoxon’s rank sum tests for continuous.

• Multivariable logistic regression models to assess the association between the presence of wheezing in children

and risk factors

Methods
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Results

Average age: 2.9 years; similar distribution across 1-year age categories from 0 to 6 years; 

similar proportions born in the Spring-Summer or in the Autumn-Winter seasons. 

xx%
18% 18%

< 1 y/o 1-2 y/o 3-4 y/o

19%

2-3 y/o

18%

4-5 y/o

13%

5-6 y/o

216 223 215 219

151

Children’s age Children’s sex*

Male Female

51%

N = 613

49%

N = 584

* n = 3 answered “prefer not to say”

Children’s month of birth

613

49%

October-MarchApril-September

51%

587

Results: Study population; n=1200

15%

Number 300 300 300 300

RSV group 150 150 150 150

Reference 

group
150 150 150 150

176

15%
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Characteristics of the study population 

Results

• Participants in RSV group younger (median age 2.7 vs. 3.1 years, p=0.03), significantly more likely to 

have maternal history of asthma and allergies, more likely to be born pre-term (25% vs 18%, p<0.001) 

and have personal history of chronic disorders. 

• Month of birth did not differ between the RSV and Reference groups. 

• The distribution of children’s age at diagnosis was consistent across 6-month increment categories 

and was similar in all countries. 

Sample size: 600 children in the RSV group

Children’s month of birth

48% 50%

April-September

52% 50%

October-March

285
302 315

298

RSV group

n=600

Reference group

n=600

Age at RSV diagnosis

28%

< 6 months

25%

6 to 11

months

23%

12 to 17

months

24%

18 to 24

months

168

148
139 145
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RSV episodes and hospital admissions

Results

Sample size: 600 children in the RSV group

• 45% of children in the RSV group were hospitalised; median hospital stay  5 days. 

• Among those, 42% admitted to a PICU, and 60% placed under respiratory support.

Hospitalisation as a result of bronchiolitis or RSV 

infection

Average length of hospital stay (in days)

Hospitalised
45%

Not 
hospitalised

55%

Estimator Value

Mean

95% CI
8.3

[7.0 ; 9.7 ]

Standard Deviation 

(SD)
11.3 

1st quartile (25%) 3.0 

Median 5.0 

3rd quartile (75%) 11.3 

Severe RSV group 

(hospitalised children)

N = 269
58%No admission in PICU/ICU

42%Admission in PICU/ICU

157

112

Admission in paediatric intensive care 

unit (PICU)

60%Yes

40%No

162

107

Placement under respiratory support

PICU RSV group

N = 112
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Association between RSV infection and wheezing

Results

Sample size: 1200 children

• The proportion of children with wheezing markedly higher in the RSV group (61% vs. 23%)

o Reported prevalence of wheezing in the RSV group varied from 43% in Italy to 80% in the UK.

• The frequency of wheezing increased with RSV severity 

o 61% overall in the RSV group, 75% in the severe-hospitalized and 79% in the PICU RSV group

61%

23%

Yes

39%

76%

No

365

141

235

459

RSV group

n=600

Reference group

n=600

RSV  

(n=150)

Reference 

(n=150)

RSV  

(n=150)

Reference 

(n=150)

RSV 

(n=150)

Reference 

(n=150)

RSV  

(n=150)

Reference 

(n=150)

History of 

wheezing
63% 27% 80% 33% 57% 21% 43% 14%

p-value <0.001 <0.001 <0.001 <0.001

p-value<0.001

History of wheezing or whistling in the chest
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Results

Adjusted multivariable logistic regression: Compared to the Reference group, the odds of wheezing:

• 4.5 times higher in the RSV group, 7.7 times higher in the severe RSV group, and 9.0 times 

higher in the PICU RSV group. 

Sample size: 1200 children including 600 in the Reference group, 600 in the RSV group, 269 in the Severe RSV group, and 112 in the PICU RSV group.

0 5 10 15 20

OR 95%CI

Unadjusted model 

Full model 

Associations between RSV infection and wheezing compared to Reference group 

Reduced model 

P-value < 0.001

P-value < 0.001

P-value < 0.001

P-value < 0.001

P-value < 0.001

P-value < 0.001

P-value < 0.001

P-value < 0.001

P-value < 0.001
RSV group

Severe RSV group

PICU RSV group

Association between RSV infection and wheezing



11 Confidential - © Else Care 2024

Results

Sample size: 506 children who have experienced wheezing

Among children who wheezed, wheezing-related visits to HCPs were more frequent in in the 

RSV group than in the Reference group. 

Use of healthcare resources and costs
RSV vs. Reference group, children with a history of wheezing

* Supportive care includes: acupuncturist, chiropractor, homeopath, physiotherapist, or psychologist.

48%

45%

24%

23%

29%

46%

43%

73%

77%

92%

65%

89%

1%
6%General practitioner

1%
10%Paediatrician

3%Nurse practitioner

1%Respiratory system specialist

1%
7%Another medical specialist

1%
6%

Hospital emergency

department

3%
8%Supportive care*

120

141

120

141

141

141

141

RSV group

n=365
Reference group

n=141

p-value=0.008∫

Statistical comparison between groups

Chi-squared test §

Fisher’s exact test ∫

p-value<0.001§

p-value=0.002∫

p-value<0.001∫

p-value<0.001∫ 

p-value=0.003∫

p-value=0.004∫

48%

50%

30%

35%

22%

41%

16%

15%

20%

14%

9%

34%

25%

57%

47%

70%

47%

76%

3%

5%

2%
10%

4%

2%
7%

3%

2%
5%

300

365

300

365

365

365

365

1 to 3 4 to 12 > 12 None
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Internal

Impact of wheezing on daily life
Results

Sample size: 506 children who have experienced wheezing

• 57% of parents reported their child’s wheezing to have moderate to severe impact on their emotional well-being. 

• 3% reported a moderate to severe impact on their daily life activities and/or their social life.

• All aspects of parents’ lives were more impacted by wheezing in the RSV group than in the Reference group.

RSV vs. Reference group, children with a history of wheezing

25%

30%

35%

42%

46%

35%

19%

23%

26%

23%

25%

34%

28%

22%

20%

14%

14%

13%

9%

9%

Family relationships

3%

1%Activities of daily life

Emotional well-being

Social life 2%

2%

2%Professional life

141

141

141

141

141

Insignificant impact Minor impact Major impactModerate impact Severe impact

15%

16%

21%

27%

31%

28%

24%

21%

23%

17%

36%

28%

27%

28%

26%

16%

22%

24%

16%

19%

6%

9%

6%

6%

7%

365

365

365

365

365

RSV group

n=365

Reference group

n=141

p-value=0.005

p-value<0.001

p-value=0.002

p-value=0.002

p-value<0.001

Statistical comparison between groups

Chi-squared test 
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Awareness about RSV and perceived unmet needs 

Results

Sample size: 600 parents in the RSV group

74% What RSV is

73%
RSV/bronchiolitis

management

72%
RSV/bronchiolitis

complications

66% Subsequent wheezing

68%
Management of

long-term complications

66% RSV prevention

444

439

431

394

405

395

64%

64%

64%

66%

62%

64%

381

383

384

398

370

382

At the time of infection, parents in the RSV group felt they lacked 

knowledge about…

Today, parents in the Reference group feel they lack knowledge 

about…

Sample size: 600 parents in the Reference group

Compared to parents in the Reference group, more parents in the RSV group reported lacking 

knowledge about what RSV is, how to manage RSV and RSV complications.
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Impact of RSV Infection and Subsequent Wheezing on Infants Survey

Limitations

Discussion - limitations

• Selection bias: Online access, IT and literacy bias, overrepresentation of those 

looking for healthcare information, and members of Carenity communities 

• Selection bias in favour of more severe RSV cases: 45% of children were reported to have been 

hospitalized for their RSV infection - possibly explained by the self-enrolment design of the 

survey.

• Recall bias: 67% of parents responded to the survey at least 1 year after their 

child’s RSV episode.

• Relied on parentally-reported symptoms and self-reported perceptions

• Wheezing appeared before diagnosis in 28% of cases. 

• This could be explained by early symptoms before diagnosis, by wheezing due to causes other 

than RSV (e.g. smoking, pollution), or by a pre-disposition to wheezing that could have been 

exacerbated by RSV infection.
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Impact of RSV Infection and Subsequent Wheezing on Infants Survey

Conclusions

RSV infection before age 2 years is associated with wheezing in pre-school age

Wheezing increases use of healthcare resources and is a financial burden for the family

Conclusions

• Over 60% of parents feel they lack knowledge about RSV. 

• Overall, 30% of parents do not feel sufficiently supported in the management of wheezing.

RSV is surrounded by a lack of knowledge and insufficient support for parents  

• The odds of wheezing ~5 times higher in the RSV group. 

• This association increased in strength with increasing RSV severity

• Involves repeated healthcare visits, increased long-term healthcare utilization, and contributes to a significant 

psychological, clinical, and economic burden

• Burden higher amongst wheezers in RSV compared to non-RSV group

Child’s wheezing represents an emotional and social burden for the family

• More than half of parents reported their child’s wheezing to have moderate to severe impact on their emotional well-

being, daily and/or social life activities. 

• 64% of parents reported moderate to severe impact of wheezing on child’s quality of sleep.
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Thank you for your attention
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