
Vol.:(0123456789)1 3

Internal and Emergency Medicine (2022) 17:639–644 
https://doi.org/10.1007/s11739-022-02932-y

IM - REVIEW

Emerging evidence for non‑pharmacologic interventions in reducing 
the burden of respiratory illnesses

Rutvij A. Khanolkar1,2  · Aleksandar Trajkovski3 · Arnav Agarwal4 · Merril A. Pauls5 · Eddy S. Lang1,2,6

Received: 19 November 2021 / Accepted: 15 January 2022 / Published online: 4 February 2022 
© The Author(s), under exclusive licence to Società Italiana di Medicina Interna (SIMI) 2022

Abstract
The global pandemic caused by SARS-CoV-2 (COVID-19) has led to significant morbidity and mortality, and unprecedented 
economic and health system disruption. Non-pharmacologic interventions (NPIs) such as masking and physical distanc-
ing have formed the underpinnings of COVID-19 infection control strategies. Concomitantly, numerous jurisdictions have 
seen a decrease in hospitalizations for non-COVID-19 respiratory illnesses (NCRIs) such as asthma, community-acquired 
pneumonia, influenza, and chronic obstructive pulmonary disease relative to pre-pandemic levels. These associations give 
rise to a number of testable hypotheses regarding the efficacy of NPIs in reducing the substantial burden of NCRIs. Here, 
we review emerging perspectives on the role of NPIs in NCRI prevention with the ultimate goal of informing future research 
and public policy development as we move into what may be the endemic phase of the COVID-19 pandemic.
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Introduction

The ongoing coronavirus disease 2019 (COVID-19) pan-
demic has been the source of significant global morbidity 
and mortality and placed an immense strain on financial 
and health care infrastructure. Non-pharmacologic inter-
ventions (NPIs), such as physical distancing and mask-
wearing, implemented to reduce COVID-19 transmission 
rates have been shown to effectively control disease spread 

[1, 2]. Concomitantly, a near-eradication of symptomatic 
influenza has been observed in most global jurisdictions [3, 
4]. Similarly, there has been a dramatic decrease in hos-
pitalization rates for patients with acute exacerbations of 
chronic obstructive pulmonary disease (COPD) and asthma, 
and non-COVID-19 community-acquired pneumonia (CAP) 
relative to pre-pandemic levels [5, 6]. However, there have 
been no randomized studies to date investigating the efficacy 
of NPIs in preventing respiratory illnesses and it remains 
unknown as to which specific public health interventions 
may be most beneficial for prevention. The emerging litera-
ture from numerous regions worldwide raises a number of 
testable hypotheses regarding the effects of relatively simple 
infection control measures on high burden respiratory ill-
nesses. In this article, we review the current literature on the 
association of NPIs with reductions in respiratory disease-
related hospitalizations and explore potential explanations 
for this phenomenon. Based on these findings, we provide 
recommendations for future research and the development 
of public policy guidelines for the continued use of NPIs 
in high-risk populations for the purpose of controlling the 
perennial burden of respiratory diseases.
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The natural experiment of the pandemic

Acute and chronic respiratory diseases are among the most 
significant causes of morbidity and mortality worldwide [7], 
and are associated with a significant hospitalization rate and 
extended inpatient stays that negatively impact quality of life 
in the long-term [6, 8].

Throughout the pandemic, NPIs including masking, physi-
cal distancing, and lockdowns have been effective at reduc-
ing the transmission of COVID-19 [9–11]. This was recently 
validated in a large-scale randomized controlled trial (RCT) 
of 342,000 individuals in Bangladesh which reported a signifi-
cant reduction in symptomatic COVID-19 among the interven-
tion arm that received community-level mask promotion [2].

A surprising revelation from the implementation of 
COVID-19-related NPIs has been a concomitant decrease in 
the number of hospitalizations for other respiratory illnesses 
[5, 12–16]. Early in the pandemic, the decrease in healthcare 
utilization was likely contributed to by fears related to nosoco-
mial acquisition of COVID-19, and the perception that hospital 
were overwhelmed and unable to accommodate nonemergent 
cases. This was evidenced by a global decrease in hospitaliza-
tions for many non-respiratory conditions, including conges-
tive heart failure and diabetes [5, 15, 17]. Concomitantly, there 
was a decline in elective surgical admissions and procedures as 
operating rooms closed and surgeons re-deployed to support 
other clinical services [5, 6, 18].

However, while there was a rapid rebound in the number 
of surgical admissions and hospitalizations for non-respiratory 
illnesses a few months into the pandemic [5, 17], healthcare 
utilization for non-COVID-19 respiratory illnesses has con-
sistently remained low (Fig. 1). In fact, data from the Cana-
dian Institute of Health Information (CIHI) suggests that even 
accounting for hospitalizations due to COVID-19, there was 
still a net reduction in the number of total hospitalizations 
related to respiratory diseases (Table 1) [6, 19]. This is unsur-
prising, given that NPIs are effective at stemming the spread 
of viral agents [9–11], which are the most commonly identified 
triggers of both acute respiratory illnesses and exacerbations 
of chronic airway diseases including COPD and asthma [20, 
21]. In many ways, the institution of public health measures in 
response to the pandemic has served as a natural experiment 
into the efficacy of NPIs in preventing the spread of common 
respiratory viruses.

Worldwide decrease in non‑COVID‑19 
respiratory illnesses

The decreased burden of non-COVID-19 respiratory illness 
has also been reported in numerous regions internationally. 
A recently published systematic review and meta-analysis by 

Alqahtani et al. examined the relationship between COPD 
exacerbations and NPI’s during the COVID-19 pandemic 
[12]. Thirteen studies were included, consisting of 15,677 
patients from 9 countries [12], and pooled results showed a 
rate ratio of 0.50 [95% confidence interval (CI): 0.44–0.57] 
for COPD exacerbation-related hospital admissions.

Three of the studies included in the meta-analysis spe-
cifically evaluated reduction in respiratory viral infections 
(RVIs) [13, 14, 22]. In a study from Singapore, the inci-
dence rate ratio (IRR) was 0.35, with an absolute decrease 
of 60% in admissions for acute exacerbations of COPD when 
comparing the pre-pandemic and pandemic periods [13]. 
Similarly, a study from Korea reported that influenza-related 
hospitalizations in patients with pre-existing COPD and 
asthma were reduced by 73% and 83%, respectively [14]. 
Finally, a study from Hong Kong found that there was a 52% 
decrease in the detection of influenza A/B and that this cor-
responded with a concomitant 55% decrease in admissions 
for COPD exacerbations [22]. Together, the findings of these 
studies suggest that reducing viral infections may be linked 
to a reduction in COPD exacerbations [12], and that NPIs 
used during the pandemic period may be used to effectively 
reduce COPD exacerbations.

Future directions

As we look towards the possibility of a post-pandemic 
future, applying these preliminary findings on NPIs and the 
burden of respiratory illnesses will become increasingly 
important. At present, there is a paucity of literature evaluat-
ing the effects and acceptability of NPIs on disease-specific 
mortality with most studies from the pre-pandemic period 
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Fig. 1  Percent (%) change in hospitalizations between the pre-pan-
demic (March–Dec 2019) and pandemic (March–Dec 2020) peri-
ods. Sourced from Canadian Institutes of Health Information (CIHI) 
reports [6]
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having focused on interventions such as pulmonary rehabili-
tation, supplemental oxygen, and surgery [23]. Therefore, 
we provide the following recommendations on how focused 
studies may address current gaps in the literature.

Firstly, the substantial worldwide decrease in hospital 
admissions for acute respiratory illnesses [6] must be con-
firmed and linked to robust disease-specific mortality data. 
Research can be directed towards evaluating NPIs, looking 
at timelines for mandated measures, changes in intensity, 
and subsequent effects on the hospital burden of respira-
tory illness via a time-series analysis. A limitation of current 
epidemiological data is that NPIs are often considered as a 
whole due to the overlap in the timeline for implementation 
of different interventions. The use of time-series analyses 
will help determine whether if specific NPIs have different 
effects and which interventions are most effective at prevent-
ing viral transmission. Since the common viral triggers can 
differ based on disease type and patient demographics, this 
would also allow for the implementation of more targeted 
NPIs for different subsets of the population. Additionally, 
RCTs involving individuals at high risk for developing CAP 
or those who suffer from lung disease are needed to evaluate 
the efficacy of interventions such as masking on patient mor-
tality, rates of hospitalization, and quality of life outcomes. 
Current evidence suggests that the efficacy of NPIs may be 
based more on their ability to work as a source control strat-
egy than as personal protective equipment [24]. Therefore, 
randomized studies will also be required to answer the ques-
tion of whether the recently demonstrated benefits of NPIs 
can still be attained when implemented in a selected group 
of patients, rather than at a population level.

Second, if there is a true effect of NPIs on the burden 
of non-COVID-19 respiratory illnesses, it is worthwhile 

considering how policies should be framed in response to 
this. While high quality research will help guide future evi-
dence-based public health policies and decision making, this 
will take time. For example, a well-designed RCT may take 
several years to complete. Furthermore, as variable defini-
tions exist for terms such as “personal protective equipment” 
and “medical/surgical apparatus,” production standards can 
vary between various regions. This may pose a challenge in 
replicating the findings of RCTs across diverse regional and 
global demographics [25].

In the interim, policy-makers can evaluate current obser-
vational data and consider whether the implementation of 
masking measures is appropriate for patients with chronic 
lung diseases, those at high-risk of developing CAP, or for 
individuals in direct contact with them. These recommenda-
tions may be revisited and revised in the future, but volun-
tary measures, even on an interim basis, may help protect 
at-risk populations.

Finally, as with any medical intervention, it is necessary 
to balance the purported benefits with due consideration 
of any collateral risks and harms. This includes the poten-
tial dangers of masking as a mechanism for selecting out 
increasingly virulent viral illnesses such as those caused by 
respiratory syncytial virus (RSV) or influenza, as has been 
observed in numerous global jurisdictions following the 
relaxation of NPIs [26–30]. By preventing exposure, NPIs 
have increased the proportion of RSV-susceptible children 
in the population, who may be vulnerable to more serious 
infection if exposed at an older age when protection from 
maternal antibodies is no longer present. Similarly, in the 
case of influenza, the annual refresh of immunologic mem-
ory may serve as a barrier to the emergence of highly viru-
lent strains from the zoonotic reservoir. Therefore, the use of 

Table 1  Summary of CIHI data comparing pre-pandemic and pandemic hospitalizations for common respiratory illnesses in Canada (excluding 
Quebec) [6, 19]

a March 2019–December 2019
b March 2020–December 2020 for non-COVID-19 respiratory illnesses and controls. January 2020–December 2020 for COVID-19
c P value calculated by comparing the incidence rate ratios using a non-parametric paired t test (Wilcoxon matched-pairs test). Analysis con-
ducted with GraphPAD Prism software (version 5.02 for Windows, San Diego, California, USA)

Cause of hospitalization Pre-pandemic period 
(# cases)a

Pandemic period 
(# cases)b

Differencec

Controls Major cardiac cause 71,455 62,249 14% decrease
P = 0.003

Gastrointestinal cause 70,675 62,712 13% decrease
P = 0.002

Non-COVID-19 respiratory illnesses COPD 47,130 29,111 38% decrease
P < 0.001

Non-COVID-19 pneumonia (NCP) 51,310 32,664 36% decrease
P < 0.001

COVID-19 COVID-19 0 21,912 –
Total hospitalizations due to COPD, NCP 

& COVID-19
– 97,440 83,687 14% decrease

P = 0.026
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NPIs beyond the pandemic period may have the potential to 
exacerbate future viral epidemics and protect some individu-
als while harming others. Widespread masking also has the 
potential to overwhelm medical waste disposal infrastruc-
ture, leading to the accumulation of masks in our landfills 
and oceans [31]. Additionally, if future studies reveal that 
more stringent NPI measures such as lockdowns are required 
to achieve desired efficacy, the benefit of preventing dis-
ease spread will have to be carefully weighted against the 
adverse impacts these measures may have on mental health 
and social inequity [32, 33]

Conclusion

In this article, we have presented evidence that the measures 
instituted globally to control the spread of COVID-19 have 
unexpectedly contributed to marked and sustained reduc-
tions in hospitalizations for non-COVID-19 respiratory ill-
nesses. Additionally, we have laid out next steps that could 
help us better understand which NPIs have played the most 
significant roles in the observed reduction of non-COVID-19 
respiratory diseases. It remains unclear whether these ben-
efits were achieved with masking interventions alone or are 
also reliant on more stringent physical distancing measures 
related to the closure of establishments and restrictions on 
social gatherings and travel. Evaluation of which specific 
measures carry the highest yield, under what conditions they 
are most effective, and their potential for collateral adverse 
effects, will be crucial in guiding policy development. Due 
to the limitations of the current evidence base, including the 
lack of studies evaluating the effect of NPIs on mortality-
related outcomes, the consideration of patient preferences 
will also be important in implementation.

Given reasonable evidence from the COVID-19 pan-
demic, policy-makers should consider empiric public health 
measures for individuals at high-risk of contracting viral 
respiratory illnesses or suffering from adverse outcomes 
as a result. Such policies will likely face barriers to wide-
spread adoption including hesitancy to embracing masking 
and other NPIs on a voluntary basis, the association of these 
measures with repressive lockdown policies, and skepticism 
regarding their efficacy [34]. While the use of NPIs is now 
variable and may only transiently persist in the early post-
pandemic period, it is also possible that people may continue 
to use them on a more routine basis as has been observed in 
many Asian countries.

Nonetheless, the recommendations highlighted in this 
analysis provide a basis for a research agenda which will 
aid in more conclusively determining the relative risk and 
benefits of selective NPI implementation on the burden of 
respiratory illnesses and their sequalae. We hope that rel-
evant stakeholders will engage in elucidating the veracity 

and relevance of what may be the key learnings of the global 
COVID-19 pandemic.
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