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ABSTRACT
Background: During the COVID-19 pandemic, atypical respiratory syncytial virus (RSV) circulation patterns emerged, with 
the occurrence of RSV activity outside the typical winter season. This study investigates the impact of COVID-19 and associated 
non-pharmaceutical interventions (NPIs) on RSV seasonality.
Methods: The onset, offset and peak of RSV epidemics from 2018 to 2022 across 12 European countries were determined using 
the 3% positivity threshold method. A multilevel longitudinal logit regression model for proportions assessed the associations 
between five NPIs (school closures, mask use, workplace measures, public gathering restrictions and closure of public spaces) 
and RSV, utilising RSV surveillance data, two NPI databases (ECDC-JRC and Oxford) and COVID-19 surveillance data.
Results: Before 2020, consistent RSV seasonality patterns were observed, but the seasonal increase of RSV-positive cases in 
winter remained absent during the COVID-19 pandemic (2020–2022). Analysis revealed inconsistent associations between indi-
vidual NPIs and RSV. The associations differed depending on the data source used (ECDC-JRC or Oxford), not only in magnitude 
but also in the direction of the coefficients. Public gathering restrictions and closure of public spaces exhibited significant nega-
tive associations with RSV incidence. However, this was only observed when using surveillance data for the entire epidemiolog-
ical year and not when only examining weeks with increased RSV activity.
Conclusions: This study highlights the need for standardised international data collection and procedures for infectious disease 
modelling, as varying NPI implementations, NPI registration and RSV surveillance across countries complicate the understand-
ing of RSV dynamics during the pandemic. Caution is recommended when interpreting the effects of NPIs on RSV circulation.

1   |   Introduction

Respiratory syncytial virus (RSV) is a leading cause of respira-
tory infections in infants and young children and is increasingly 

recognised as a significant contributor to morbidity in older 
adults [1–3]. This viral respiratory infection has been extensively 
studied for its distinct seasonality, typically peaking during the 
winter months across Europe [3, 4]. However, the emergence of 
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the COVID-19 pandemic and implementation of various asso-
ciated non-pharmaceutical preventive measures disrupted this 
typical pattern, resulting in atypical RSV circulation patterns 
occurring outside the usual winter season timeframe in various 
countries [3, 5–10]. Nevertheless, research on the relationship 
between the COVID-19 pandemic and the observed alterations 
in RSV seasonality is still scarce.

The global response to the COVID-19 pandemic involved var-
ious non-pharmaceutical interventions (NPIs) that were im-
plemented to control the spread of severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) [11]. In Europe, these 
measures were documented mainly in two publicly available 
databases: (1) the European Centre for Disease Prevention 
and Control (ECDC) in collaboration with the Joint Research 
Centre (JRC) Response Measures Database and (2) the Oxford 
COVID-19 Government Response Tracker. NPIs ranged from 
national school closures and lockdowns to individual mask man-
dates [12, 13]. A recent comparative analysis of the NPI data in 
these two databases revealed notable differences in the recorded 
timing of the measures, even with seemingly similar defini-
tions [14]. This emphasised the need for further exploration of 
the timing and implementation of various NPIs. Furthermore, 
given the remarkable change observed in RSV seasonality, it 
was hypothesised that the pandemic-related NPIs had an impact 
on the seasonality of respiratory virus circulation, particularly 
on RSV.

Understanding changes in RSV seasonality is crucial for opti-
mising public health responses, forecasting future epidemiologi-
cal trends, and guiding timely interventions, such as vaccination 
or passive immunisation. This study aims to assess the impact of 
the COVID-19 pandemic and the associated NPIs on RSV sea-
sonality, as evidenced through surveillance data. RSV epidem-
ics will be assessed annually for various countries. Additionally, 
exploratory analysis will determine the impact of NPIs on RSV 
during the epidemiological year and also focus on weeks with 
increased RSV activity (i.e., from onset to peak of an RSV epi-
demic). This timeframe is crucial as it is anticipated to show the 
most pronounced effects of NPIs on RSV transmission dynamics.

2   |   Methods

2.1   |   RSV Surveillance Data

RSV surveillance data were obtained from the ECDC 
Surveillance Atlas of Infectious Diseases, which collects data 
through The European Surveillance System (TESSy) [15]. 
TESSy includes sentinel surveillance in primary care and non-
sentinel surveillance in primary care and/or hospital facilities.

The dataset contains sentinel and non-sentinel RSV data from 
26 EU/EEA countries, including the number of RSV detections, 
total specimens tested and the percentage of sentinel and non-
sentinel surveillance specimens testing RSV-positive. RSV data 
from countries were included if the following criteria were met: 
(1) ≥ 3 years of sufficient RSV detections available since 2018, 
(2) ≥ 50 RSV detections per epidemiological year for surveil-
lance, which was defined as Week 27 through Week 26 of the 
next calendar year, (3) percentage of RSV-positive tests or total 

number of specimens tested available (including non-sentinel 
surveillance). Additionally, for the purpose of sensitivity analy-
ses, seasons with substantial testing (> 500 tests) were included, 
even if RSV detections were below the ≥ 50 threshold. Data from 
the following countries were considered to be eligible based on 
these criteria: Bulgaria, Denmark, Estonia, France, Germany, 
Iceland, Ireland, Latvia, the Netherlands, Slovenia, Spain and 
Sweden. In these countries, non-sentinel data were chosen for 
consistency, except for Germany and the Netherlands, where 
sentinel data were included because almost no non-sentinel data 
was available.

2.2   |   NPI Databases

Two NPI databases were used: (1) the ECDC-JRC Response 
Measures Database and (2) the Oxford COVID-19 Government 
Response Tracker. The ECDC-JRC NPI database is an archive of 
NPIs introduced by 30 countries in the EU/EEA from 1 January 
2020 to 30 September 2022. Data entered into this database were 
collected by a dedicated team at ECDC, with measures imple-
mented between January and March 2020 retrospectively gath-
ered. This database contains measures organised at three levels 
to increase specificity and provide a detailed explanation on the 
aim of the measure [12]. These data were downloaded from the 
ECDC website. The Oxford NPI database collects government 
response measures in more than 185 countries worldwide from 
1 January 2020 to 31 December 2022. Data entered into this 
database were collected by a team of over 1500 volunteers and 
were published in real time to understand variations in govern-
ment responses. This database contains 23 indicators recorded 
on an ordinal scale that represents the level of strictness of the 
measure [13]. Oxford NPI data were downloaded directly from 
the ‘Our World in Data’ platform.

We selected five measures that we assumed were relevant to RSV 
transmission [3, 16, 17]: (1) closure of educational institutions, 
(2) protective mask use, (3) workplace measures, (4) public gath-
ering restrictions and (5) closure of public spaces. Measures with 
the most similar definitions in both databases were included in 
our analyses. Detailed definitions of the measures can be found 
in Table S1. We synchronised the two databases and combined 
measures to ensure consistency in their definitions. More specif-
ically, the strictest measures were selected from both databases. 
For the ECDC-JRC NPI database, this means that measures 
were considered for inclusion when the status was mandatory, 
the implementation was full, the geographical level was national 
and the target group was the general population; the only excep-
tion was school closures, where the target groups consisted of 
students and teachers. This means that voluntary, partial and 
regional/local measures were not considered. For the Oxford 
NPI database, the highest stringency levels were selected for all 
five NPI measures included. Lastly, all included NPI variables in 
both databases were transformed into weekly measures.

2.3   |   COVID-19 Surveillance Data

SARS-CoV-2 surveillance data were extracted from ‘Our World 
in Data’ for the selected European countries (see Section  2.1) 
[18]. We used the number of daily confirmed COVID-19 cases 
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and tests per country provided by the John Hopkins repository. 
The total number of cases and tests per week was calculated to 
match the weekly RSV surveillance data.

2.4   |   Statistical Analysis

We determined the onset and offset weeks of RSV epidemics in 
each country using the 3% positivity threshold method [19, 20]. 
The onset and offset weeks were defined as the first and last 
two consecutive weeks in which the percentage of sentinel or 
non-sentinel surveillance specimens testing RSV-positive ex-
ceeded 3%. This threshold was chosen to capture most RSV 
cases during the annual epidemics and because the percentage 
of RSV-positive tests outside the epidemic seasons was typically 
< 3%. The peak week of the RSV epidemics was defined as the 
week with the highest percentage of RSV-positive cases.

A multilevel longitudinal logit regression model for proportions 
was employed to assess the association between NPIs and RSV 
seasonality (see Supporting Information  S1 for the model for-
mula), taking into account the hierarchical structure of the data. 
In this model, the percentage of RSV-positive tests (proportion) 
per week served as the dependent variable, with the total number 
of tests conducted in that week as the denominator. The multi-
level structure incorporated ‘seasonal week (1-52 or 53)’ as Level 
1 units and ‘country’ as Level 2. For each year, a separate inter-
cept was allowed in the model, allowing for the variability of RSV 
in a year (and, therefore, accounting for differences in RSV sea-
sonality between countries). The average progression of seasonal 
weeks within an epidemiological year (starting in Week 27) was 
modelled as a polynomial fixed effect (to the 3rd order). Individual 
NPIs from either the ECDC-JRC database or the Oxford database 
were included as independent variables (fixed effects). The model 
was estimated with MLwiN using PQL first-order, RIGLS.

First, separate models were developed for individual NPIs for 
the ECDC-JRC and Oxford databases. Next, the individual 
NPIs were added together to a multivariate model. To adjust for 
the potential confounding effect of COVID-19 on RSV activity, 
weekly COVID-19 positive test data were incorporated as fixed 
effects in the multilevel model. The rationale for this inclusion 
is based on evidence suggesting that high levels of COVID-19 
circulation can influence the patterns of other respiratory vi-
ruses, including RSV [21, 22]. To assess the robustness of our 
findings, we conducted analyses both with and without the in-
clusion of COVID-19 data. To further explore the association 
between NPIs and RSV during the early stages of the annual 
epidemics, the weeks from the start to the peak of the RSV ep-
idemic were incorporated as fixed effects into the model (vary-
ing between countries and years). This association reflects 
whether an NPI had a clear effect on RSV epidemics during 
weeks in which RSV activity was increasing. Two different sce-
narios were considered in the model analysis: (1) ≥ 50 RSV tests 
per week and (2) ≥ 50 RSV tests per week, excluding weeks with 
RSV rate = 0 and without considering seasonal fluctuations (no 
polynomial modelling of the ‘seasonal week’ variable).

The results of the investigated associations were presented 
as regression coefficients (β) with standard errors (SE). Two-
tailed tests were used to assess statistical significance, with a 

p-value < 0.05 considered statistically significant. Descriptive 
analyses were conducted using Stata SE version 16.0 
(StataCorp, 2019, College Station, TX), and multilevel analyses 
were performed using MlwiN (Centre for Multilevel Modelling, 
University of Bristol, Bristol, UK). The strength of the findings 
was evaluated based on statistical significance, the strength of 
the assessed associations, consistency in the observed associ-
ations regarding direction and strength (e.g., across different 
databases and scenarios), plausibility (considering existing lit-
erature) and relevance to public health or clinical practice.

3   |   Results

The univariate models showed associations between NPIs and 
RSV that were largely similar to those in the multilevel mod-
els, although some associations that were significant in the uni-
variate model lost significance or changed direction. Overall, 
no clear patterns emerged in the associations between the in-
dividual NPIs and RSV in the univariate models, leading to 
the decision to not show these data and focus on the multilevel 
model, which incorporates COVID-19 surveillance data (see 
Table 1). After adjusting for COVID-19 in the multilevel models, 
the associations between NPIs and RSV remained similar (see 
Tables S3 and S4). Table 1 shows the variation of RSV between 
years and the variation between weeks within a year. It also 
shows the correlation between COVID-19 surveillance data and 
RSV. Furthermore, it shows the associations of individual NPIs 
with RSV throughout the entire epidemiological year (defined 
as Week 27 through Week 26) and specifically during periods of 
increasing RSV circulation (from the onset to the peak of RSV 
epidemics).

3.1   |   Description of RSV Seasonality

The seasonality of RSV across different countries revealed a con-
sistent pattern—see Figure 1 for an overview of the percentage of 
RSV-positive detections per country and see Table S2 for the onset, 
offset and peak of RSV epidemics per country for 2018–2022. 
More specifically, RSV epidemics typically occurred from late fall 
to early spring, with peaks observed from November to March, 
although slight variations in the timing of RSV epidemics and 
peaks from year to year were observed. Differences in RSV sea-
sonality before and during the COVID-19 pandemic were mainly 
observed by the low rate and seasonal delay of RSV-positive cases 
during the 2020–2022 seasons. Specifically in 2020–2021, where 
almost no RSV was detected in Denmark, Estonia, Germany, 
Ireland, Latvia, the Netherlands, Slovenia, Spain and Sweden. 
Additionally, in the Netherlands, two epidemic periods were ob-
served during the 2021–2022 season (Table S2).

3.2   |   Association Between RSV and NPIs Based on 
the ECDC-JRC Data

The association between NPIs and RSV per database is pro-
vided in Table 1. Examining RSV surveillance data for the epi-
demiological year in relation to ECDC-JRC revealed significant 
negative associations between RSV presence and specific NPIs, 
namely, protective mask use (β = −0.23, SE = 0.01, p < 0.01), 
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public gathering restrictions (β = −0.57, SE = 0.03, p < 0.01) and 
closure of public spaces (β = −2.19, SE = 0.03, p < 0.01).

The negative estimates for these NPIs suggest a protective ef-
fect of the NPI studied, indicating a decrease in RSV transmis-
sion associated with the implementation of these interventions. 
However, when focusing on weeks with increased RSV activ-
ity (from the onset to peak of RSV epidemics), where stronger 
effects are expected than when using year-round data, only 
workplace measures (β = −0.92, SE = 0.42, p = 0.03) exhibited a 
significant negative association. Conversely, analyses yielded 
significant positive associations with RSV for protective mask 
use, public gathering restrictions and closure of public spaces.

3.3   |   Association Between RSV and NPIs Based on 
the Oxford Data

When using RSV surveillance data for the whole epidemiologi-
cal year and NPIs from the Oxford database, public gathering re-
strictions (β = −0.88, SE = 0.02, p < 0.01) and the closure of public 

spaces (β = −0.56, SE = 0.02, p < 0.01) exhibited significant neg-
ative associations with RSV, indicating a potential decrease in 
RSV transmission due to the implementation of these measures 
(Table 1). On the other hand, the use of protective masks was sig-
nificantly and positively associated with RSV (β = 0.49, SE = 0.01, 
p < 0.01), suggesting an increase in RSV transmission.

When the analyses focused solely on the weeks with increased 
RSV activity, significant positive associations were found for 
most of the measures, including school closures, protective mask 
use, workplace measures and public gathering restrictions. The 
only exception was the closure of public spaces, which was nega-
tively associated with RSV (β = −0.33, SE = 0.04, p < 0.01) during 
these weeks.

3.4   |   Comparison of ECD-JRC and Oxford Model 
Outcomes

When comparing the outcomes of the model using the ECD-JRC 
and Oxford databases, notable discrepancies were observed in 

TABLE 1    |    Detailed findings on the association (regression coefficients) between NPIs and RSV per database.

Parametera

ECD-JRC NPIs Oxford NPIs

Estimate SE p value Estimate SE p value

Year 2018 −1.44 0.60 0.02 −1.49 0.54 0.01

Year 2019 −1.32 0.60 0.03 −1.37 0.54 0.01

Year 2020 −2.41 0.60 < 0.01 −2.31 0.54 < 0.01

Year 2021 −1.06 0.60 0.08 −1.36 0.54 0.01

Year 2022 −2.73 0.60 < 0.01 −2.96 0.54 < 0.01

Week −0.11 0.00 < 0.01 −0.11 0.00 < 0.01

Week 2 0.00 0.00 < 0.01 0.00 0.00 < 0.01

Week 3 0.00 0.00 < 0.01 0.00 0.00 < 0.01

RSV season 0.53 0.01 < 0.01 0.46 0.01 < 0.01

COVID-19 −0.03 0.00 < 0.01 −0.01 0.00 < 0.01

School closures 1.28 0.03 < 0.01 0.01 0.04 0.74

Protective mask use −0.23 0.01 < 0.01 0.49 0.01 < 0.01

Workplace measures 1.35 0.03 < 0.01 −0.05 0.04 0.24

Public gathering restrictions −0.57 0.03 < 0.01 −0.88 0.02 < 0.01

Closure of public spaces −2.19 0.03 < 0.01 −0.56 0.02 < 0.01

I_school closures 0.05 0.44 0.91 0.25 0.12 0.03

I_protective mask use 0.19 0.05 < 0.01 0.41 0.02 < 0.01

I_workplace measures −0.92 0.42 0.03 0.31 0.05 < 0.01

I_public gathering restrictions 0.44 0.05 < 0.01 0.45 0.03 < 0.01

I_ closure of public spaces 1.10 0.42 0.01 −0.33 0.04 < 0.01
aYear describes the variation between years for countries; week describes the variation between weeks within a year (polynomial); measure describes the interaction 
between individual NPIs and RSV during the epidemiological year (defined as Week 27 through Week 26); I_measure describes the interaction between NPIs and RSV 
during weeks in which RSV activity is increasing (from the onset to peak of RSV epidemics). This model describes the outcome of Scenario 1, that is, ≥ 50 RSV tests per 
week.
Abbreviations: NPIs, non-pharmaceutical interventions; RSV, respiratory syncytial virus; SE, standard error.
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the associations between the individual NPIs and RSV (Table 1). 
These differences did not only concern the magnitude of associ-
ations but also the direction of the coefficients (whether positive 
or negative), ultimately leading to contradictory results.

3.4.1   |   Consistent Findings Between Databases

In the analysis spanning the entire epidemiological year, only 
two measures—public gathering restrictions and closure of pub-
lic spaces—demonstrated significant negative associations with 
RSV in both databases. When analyses were restricted to weeks 
with increased RSV activity in the model, no negative associa-
tions were observed between RSV and NPIs corresponding be-
tween the databases. However, protective mask use and public 
gathering restrictions were positively associated with RSV in 
both datasets.

Notably, public gathering restrictions and closure of public 
spaces were the only corresponding measures between Scenario 
1 (≥ 50 RSV tests per week) and Scenario 2 (≥ 50 RSV tests 
per week, excluding weeks where the RSV rate equals zero 
and not considering seasonal fluctuations) for both databases, 

demonstrating a significant negative association with RSV 
(Table S5). However, this effect was only observed when using 
year-round surveillance data and was, therefore, not apparent 
when only examining weeks with increasing RSV activity. No 
associations between COVID-19 surveillance data and RSV 
were observed in both databases (Table 1).

3.4.2   |   Contradictory Findings Between Databases

Interestingly, protective mask use showed a significant negative 
impact on RSV in the ECD-JRC database, while demonstrat-
ing a positive association in the Oxford database when using 
year-round surveillance data. When only looking at weeks with 
increasing RSV activity, workplace measures showed a signif-
icant negative association with RSV using the ECD-JRC data-
base but a positive association when using the Oxford database. 
Conversely, the closure of public spaces revealed the opposite 
effect in the two databases. When adopting a stricter model sce-
nario (Scenario 2), inconsistencies in the associations between 
individual NPIs and RSV were evident across the two databases 
(Table  S5). This scenario also showed conflicting results with 
Scenario 1, revealing distinct associations for NPIs.

FIGURE 1    |    Percentage of RSV-positive detections of included countries; grey areas indicate RSV epidemics. RSV, respiratory syncytial virus.
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4   |   Discussion

This study aimed to assess the association between NPIs and 
RSV seasonality using publicly accessible surveillance data 
and two different NPI databases. Our study revealed conflict-
ing findings regarding the impact of individual NPIs on RSV 
activity. Substantial disparities in associations emerged when 
using data from the ECDC-JRC and Oxford NPI databases, as 
indicated by variations in the direction and magnitude of the 
coefficients. In contrast with existing literature [23–26], our 
study highlights that public gathering restrictions and the clo-
sure of public spaces were the only measures that exhibited 
significant negative associations with RSV across both data-
bases, suggesting a potential reduction in RSV due to the im-
plementation of these measures. However, these associations 
were not observed when exclusively examining periods of in-
creased RSV activity. These results underscore the challenges 
in drawing definitive conclusions regarding the relationship 
between NPIs and RSV.

Surprisingly, the majority of associations between individual 
NPIs and RSV deviated from the expected direction (negative 
or zero), suggesting an increase in RSV activity when NPIs were 
implemented (for both the univariate and multivariate models). 
These findings are in contrast to the existing literature. In a re-
cent study where investigators also used the Oxford COVID-19 
Government Response Tracker for the investigated NPIs, re-
opening of schools and relaxation of stay-at-home measures 
were linked to increased RSV activity [23]. However, their study 
investigated whether NPIs contributed to a delayed onset of the 
seasonal RSV epidemic, and their analysis confirmed this effect. 
Additionally, that study took into account a 10-week time lag 
between NPIs and the start of an increase in RSV-positive cases. 
Another study reported similar results, suggesting that the re-
opening of schools correlated with a heightened risk of RSV re-
surgence [24]. However, the results of the latter study may not 
be directly comparable to our analyses due to a time-dependent 
analysis and a different method for assessing different NPIs and 
other exposures.

A critical aspect to consider when interpreting our findings is 
the quality of the data utilised. A previous comparative analysis 
highlighted disparities in the timing of interventions between 
the ECDC-JRC and Oxford NPI databases [14]. It is, therefore, 
likely that the databases have collected different observations 
resulting in different associations between the individual NPIs 
and RSV epidemics in this study. The differences between the 
ECDC-JRC and Oxford NPI databases could be explained by 
discrepancies in the definitions of measures or variations in the 
registration of NPIs. Additionally, to achieve comparable defi-
nitions of measures across both databases, we standardised the 
granularity of the raw data during the construction of measures, 
potentially influencing the results. Our analysis does not pro-
vide sufficient evidence to determine which database performs 
better. Furthermore, the variability of NPIs within and between 
countries could also account for differences in model outcomes. 
Some countries, for example, Spain, implemented not only na-
tional measures but also regional measures. Adherence to mea-
sures is also of importance both within individual countries and 
between countries, yet adherence to NPIs was not considered in 
our analysis.

Similarly, RSV surveillance data exhibited variability not only 
between countries but also between different years within the 
same country, influenced by differences in testing and surveil-
lance systems across Europe [27, 28]. The 3% positivity threshold 
method used in this study effectively captured peaks during RSV 
epidemics; see Figure 1. However, in instances where RSV circu-
lates continuously over an extended period, such as observed in 
Bulgaria during 2020–2022 and in the Netherlands during 2021–
2022, this method may not be as suitable for identifying epidem-
ics. RSV surveillance data from TESSy, originally established to 
monitor influenza, were used for this study. Other studies used 
different RSV surveillance outputs [23]. Using surveillance data 
from Tessy may not be perfectly suited for measuring RSV. The 
European Influenza Surveillance Network (EISN) reports RSV 
data to TESSy through both acute respiratory infection (ARI) 
and influenza-like illness (ILI) sentinel and non-sentinel surveil-
lance systems (1). The ILI case definition is not optimal for cap-
turing RSV because this can lead to under-detection of RSV in 
countries employing this case definition [29]. Additionally, non-
sentinel data were used for most countries, except for Germany 
and the Netherlands. The majority of RSV-positive cases re-
ported to TESSy come from non-sentinel surveillance, collect-
ing data based on diagnostic needs. Non-sentinel surveillance is 
likely to have been impacted by the COVID-19 pandemic, result-
ing in underreporting of RSV-positive cases. At the beginning 
of the COVID-19 pandemic, SARS-CoV-2 surveillance was also 
mainly non-sentinel, leading to an underestimation of COVID-
19-positive cases during the spring and summer of 2020 [30]. 
However, because COVID-19 was only used as a control variable, 
this is not expected to have influenced our results.

The main strength of this study is the use of two NPI databases 
involving many European countries. This enables a compre-
hensive assessment of the association between NPIs and RSV. 
However, several limitations should be acknowledged. First is 
the reliance on publicly available databases, which may not al-
ways provide an optimal quality of the data. The clear differ-
ences between the NPI databases and the variability between 
and within countries of the RSV surveillance data under-
score the necessity for caution when interpreting the results. 
Furthermore, the study did not account for potential confound-
ing factors, such as social adherence to measures and weather 
conditions (e.g., temperature) [31]. Incorporating these variables 
can enhance the accuracy of future models and provide a more 
nuanced understanding of the relationship between NPIs and 
the occurrence of seasonal RSV epidemics. Additionally, explor-
ing country-specific associations between NPIs and RSV may 
offer more accurate insights into the various associations.

The above-mentioned shortcomings lead to the following rec-
ommendations for future studies and RSV surveillance: First, 
European RSV surveillance should be standardised, ideally to 
match international influenza surveillance. This also includes 
the standardisation of a uniform case definition for RSV [32]. 
Moreover, improving European consistency and uniformity 
when registering NPIs, including standardised definitions across 
databases, will improve data quality and facilitate more robust 
analyses. Overall, the conflicting findings and methodological 
limitations highlighted in this study underscore the complexity 
of the impact of the COVID-19 pandemic and associated NPIs 
on RSV seasonality.
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5   |   Conclusions

In conclusion, the present study highlights the complexity 
of assessing the association between NPIs during the recent 
COVID-19 pandemic and RSV seasonality. While some NPIs 
exhibited negative associations with RSV epidemic occurrence, 
suggesting a potential protective effect, conflicting findings 
were also observed, questioning the quality of the databases 
used for this analysis and challenging existing literature. 
Methodological limitations were characterised by important 
differences between the ECDC-JRC and Oxford NPI databases, 
probably implementation differences between countries of NPIs, 
and by high variability in RSV surveillance data between coun-
tries. This emphasises the necessity for caution when interpret-
ing these results. This study also underscores the importance 
of rigorous surveillance, also during pandemics, leading to im-
proved data quality on the incidence and prevalence of infection. 
This will improve our ability to model infectious diseases like 
RSV and be able to improve our understanding of RSV dynam-
ics during pandemics.
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