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We discuss the evidence behind mask use, including evidence for
homemade masks, social distancing, and the local coronavirus
disease-2019 (COVID-19) epidemics in countries that initially
employed more limited public health interventions. Given the
absence of data for specific interventions in the rheumatic disease
population, we reviewed the evidence available for the general
population. The risk of poor outcomes with COVID-19 in patients
with rheumatic diseases is a potential concern given the immu-
nosuppression associated with these conditions and disease-
modifying anti-rheumatic drug therapy, as well as advancing age
and many of the comorbidities present in such patients. Infection
prevention is key, for both individual patients and their commu-
nity. Given the data collected from the general population, we
recommend ongoing proper mask use, social distancing, and hand
hygiene for patients with rheumatic diseases and encourage pro-
viders to counsel these patients in prevention strategies and
attempt to dispel abundant misinformation.
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Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) rapidly spread across the globe and
was declared a pandemic by the World Health Organization on March 11, 2020. Public health in-
terventions differed by region and country, but most employed mask use and social distancing with
temporary closure of schools and businesses, limitations on large gatherings, and guidance tomaintain
distance from others to help limit respiratory viral transmission. Though some immunomodulatory
pharmacological therapies such as remdesivir [1,2] and dexamethasone [3,4] have shown potential
benefit to treat patients with coronavirus disease-2019 (COVID-19), they have not been shown to
reduce transmission. In the absence of a therapy or vaccine to decrease the infectious period, further
complicated by limited availability of widespread testing and surveillance, and transmission by
asymptomatic cases, prevention remains our primary approach to combat this pandemic.

In response to the pandemic, the rheumatology community joined together to form the COVID-19
Global Rheumatology Alliance to address the knowledge gap of COVID-19 in rheumatic disease pa-
tients. However, data about the risk for infection and outcomes in this population remain limited
[5e8]. Currently, a very low percentage of patients hospitalized in the United States have underlying
autoimmune disease, a percentage lower than that of the background population of the United States
with such diseases. Whether this is due to the isolation and avoidance of infection by individuals who
perceive themselves as potentially at higher risk or whether it is due in part to a protective nature of
their immunosuppressive therapies is unclear [9]. There is much interest in using some biological and
small molecular therapies employed in rheumatic diseases to quell the adverse immune response to
SARS-CoV-2. Data regarding such therapies have been mixed. While negative results have generally
been reported for IL-6-blocking therapies from randomized controll trials, encouraging results have
been reported for baricitinib when used in combination with remdesivir to treat COVID-19 [6,10].

Regardless of any protective or negative effects of rheumatic disease therapies, many such patients
are elderly or have comorbidities that put them at higher risk for severe outcomes with COVID-19.
Accordingly, the prevention of infection is key. In this manuscript, we reviewed the evidence avail-
able in the general population for public health interventionsmeant to decrease virus transmission.We
discuss the evidence behind mask use, including homemade masks, social distancing, and the local
COVID-19 epidemics in countries that initially employed extremely limited public health interventions.
What is known regarding SARS-CoV-2 transmission?

COVID-19 is predominantly transmitted by droplets, though current evidence also indicates that
viral particles of SARS-CoV-2 can be shed in aerosols [11,12]. The distance of 6 feet is the estimate of
horizontal droplet transit, therefore the risk of exposure will be decreased if a greater distance is
maintained [13e15]. There are situations where droplets can travel further than 6 feet, as seen with
coughing and sneezing, which makes the use of masks just as important as social distancing to prevent
transmission [16,17]. SARS-CoV-2 ribonucleic acid (RNA) from infected humans or animals has been
detected as far as a 16.1 kilometer distance [18e20]. The environmental stability of SARS CoV-2 is
poorly understood. Available evidence has shown the infectivity of SARS-CoV-2 persisting up to
16 hours after aerosolization at room temperature and with standard humidity [21,22]. Results from
many studies that evaluated droplets and air samples in the environment have to be interpreted with
caution, givenmost use viral RNA, whichmay not be infectious or distance from the source is unknown
[23e26]. Though the aerosolization of the virus is possible, data that evaluated the central air condi-
tioning system on a cruise ship outbreak support that transmission is not primarily airborne [27].

Only limited data are available on the persistence of SARS-CoV-2 on commonly touched surface
areas. However, thewidespread distribution of viral RNA has been documented in clinical settings [25].
Studies have reported the infectivity of SARS-CoV-2 that persists up to 4 days at room temperature on
plastic and metal and 2 days on glass, ceramic, and rubber surfaces [21,28]. Infectious SARS-CoV-2
particles have also been isolated from urine samples and stool, which suggest foodborne trans-
mission may also be possible in the setting of diarrhea and gastroenteritis coupled with inadequate
hand hygiene [29e32]. Viral transmission is complex, with multiple dependent factors, including
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setting (indoor and outdoor), ventilation, wind, temperature, course of disease, viral shedding, hand
hygiene, environmental contamination, and the duration of contact.
What is the value of social/physical isolation?

Social distancing is one tool that is frequently used by public health to help interrupt transmission
during outbreaks and include temporary closure of schools, businesses, limitations on large gatherings,
and guidance to remain 6 feet away fromothers to help limit respiratory viral transmission. The success
of thesemeasures depends largely on public cooperation and buy-in, which can be difficult tomeasure.
Further complicating effect evaluation, decreased incidence in cases lags at least 2e3 weeks behind the
implementation of social distancing measures due to the incubation time of SARS-CoV-2 [33]. The
concept is based on reducing the basic reproduction number (R0, 2e6 for COVID-19) or the number of
secondary infections each case is expected to cause during their illness in a susceptible population [34].

Data on the effects of social distancing in COVID-19 are largely derived frommodeling studies with
additional support from outbreaks and the increased cases observed following the reopening of
schools and lifting social distancing measures [35,36]. Modeling studies using data from Ontario,
Canada demonstrated the greatest effect of reducing epidemic peak, and hospital admissions were
with restrictive physical distancing where individuals remain at home [37]. Their data suggest an
attack rate of 56% with no interventions, which decreased to 2% with 13 months of social distancing
[37]. Modeling of the pandemic in 89 countries by Lonergan and Chalmers demonstrated that lock-
down and social distancing led to a reduction in R0. However, increasing contact by 20% could lead to
peaks in most of the evaluated countries [38]. Additional models developed using data from Wash-
ington state, the location of the first COVID-19 case in the United States, demonstrated that a reduction
of at least 25% of contacts for adults and 95% for those aged 60 years and older, could reduce the
number of deaths and hospitalizations in the first 100 days of the epidemic by 78% [38]. A projected
increase in cases was seen when social distancing interventions were lifted.

Ecological studies in Brazil, where mobile phone geolocation data and a distance algorithm were
used to determine a social distancing index (SDI) for the population in different regions, provide an
estimate of public adherence. The SDI is expressed as a percentage, where 100% indicates the entire
population remains at home for a full day [39]. The authors demonstrated an impact in death rates
based on the SDI [33,40]. Between March 16 and March 22, 2020, social distancing measures were
implemented, including work from home and nonessential business closures. Prior to these in-
terventions in Sao Paulo State, deaths increased at the rate of 5.2 cases per day and leveled off starting
April 5, 2020, approximately two to three weeks after the implementation of social distancing mea-
sures [33]. An estimated SDI of over 52% is needed for a stable death rate, and an SDI of greater than
56%, to lead to a reduction in death rate. These indicate that over half the population would need to
remain at home to stabilize COVID-19 transmission [33]. Additional data from some Scandinavian
countries and Germany demonstrated decreased deaths and incident infections following the imple-
mentation of social distancing measures [41,42].

Both deaths and cases consistently stabilize or decline with social distancing measures in the
published COVID-19 transmission modeling studies. These results collectively show that social
distancing is necessary until an effective vaccine and/or therapies are widely available to reduce the
number of deaths and avoid overwhelming the healthcare systems as seen in Italy, New York, Loui-
siana, and Texas [43e46]. We encourage patients to avoid unnecessary public interactions, work from
home if feasible, avoid close contact with people outside their household, and attempt to maintain a
distance of 6 feet from others when out in public. If many are not wearing masks, particularly if
coughing or sneezing, attempting tomaintain greater than 6 feet distance is recommended. The impact
of maintaining 6 feet distance between individuals is likely more relevant in indoor and poorly
ventilated spaces as compared to outdoors, as multiple COVID-19 clusters are associated with indoor
spaces [47e51]. When gathering with friends or family, we suggest outdoor gatherings where 6 feet
can be maintained between households. Additionally, patients should avoid close contact such as hugs
or handshakes, limit commonly touched surfaces or utensils, and encourage hand hygiene with hand
sanitizer (�60% alcohol) or hand washing. Most importantly, those who are sick, who have recently
3
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come in contact with an ill individual or someone with confirmed COVID-19 should self-isolate, even if
they do not have symptoms [52].
What is the value of masks for rheumatic disease patients?

Masks are an essential tool, alongwith social distancing and hand hygiene, to help limit SARS-CoV-2
transmission. Cloth and surgical masks are used to decrease the spread of droplets during coughing,
sneezing, and talking from the person wearing the mask; thus, protecting surrounding contacts and
decreasing environmental contamination [53]. Decreased transmissionwithmask use has been seen in
tuberculosis, influenza, and other respiratory viruses [54e57]. Universal masking outside the home is
recommended because of evidence of asymptomatic transmission of COVID-19 as well as delayed or
limited testing availability in some areas, which make it impractical to recommend masks only for
those with symptoms or confirmed disease [58,59]. In addition, patients should be educated about
proper mask usee the mask should cover the nose andmouth, and hand hygiene should be performed
before and after the mask is adjusted [53]. Masks should not be worn around the forehead, chin, or
neck [60].

Multiple investigations of COVID-19 infection clusters support the use of universal masking outside
the home. In China, a gentlemanwith COVID-19 rode two buses on an extended trip. He did not have a
mask on the first bus; however, he purchased one prior to transfer and wore it on the second bus. The
epidemiological investigation identified no secondary infections on the second bus as compared to
12.8% of the passengers subsequently infected on the first bus [61]. A public health investigation
involving a hair salon in Missouri identified two stylists who worked from 5 to 8 days with symptoms
before testing positive for COVID-19, exposing 139 clients [62]. Per city policy, the stylists and 98% of
the clients were masked, and no secondary cases were linked to this public exposure with 48.2% who
tested negative and 83.7% reporting no symptoms [62]. All household contacts of one of the two stylists
subsequently developed symptoms and tested positive for COVID-19 [62]. In addition, multiple cases
have been identified who were associated with airplane travel, where social distancing is not feasible,
including two flights prior to recommendations for universal masking where genomic sequencing was
not performed, and a more recent publication identifying identical viral strains between two pas-
sengers and two flight staff with incubation periods suggesting exposure to staff during the flight
[63e65]. A contact investigation out of Australia identified 29 cases linked to a flight where mask use
was infrequent with passengers from a known cruise ship outbreak, which resulted in multiple sec-
ondary cases identified by a distinct genetic cluster [66]. Secondary cases were clustered in the mid
cabin but were dispersed over nine rows [66].

An ecological study looking at COVID-19 daily growth rate following universal mask mandates
between April 8 and May 15, 2020 in the United States identified a significant decline, with the largest
decrease of 2% three weeks following the mandate [67]. The authors estimate a lower estimate of
230,000 cases prevented with universal masking mandates [67]. More recently, a case-control study
performed by the Center for Disease Control and Prevention (CDC) showed a statistically significant
association between COVID-19 diagnosis and close contact with a known COVID-19 case, dining at a
restaurant or going to a bar or coffee shop [68]. In those without a known COVID-19 contact, the odds
ratio (OR) was greater for dining at a restaurant (OR ¼ 2.8) or going to a bar or coffee shop (OR ¼ 3.9),
with 21% of those engaging in these activities reporting incomplete adherence to wearing masks or
social distancing at the establishment [68]. There are limitations to this study; however, the data
suggest activities where masking by many individuals may be inconsistent, such as places where
people are eating or drinking, may be associated with COVID-19.
Is wearing masks context specific?

Masks should be worn outside the home or when in close contact with people outside one's
household, particularly if unable to maintain appropriate social distancing [60]. The importance of
universal mask use should be stressed in situations when people are indoors and may have close
contact with people outside one's household [60,68]. If people become ill with fever, cough, or
4
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sneezing, recommendations are to remain home and towear amask around other householdmembers
to decrease transmission.

What is the effect of homemade masks?

Given the shortage of personal protective equipment and limited availability of medical masks,
many have turned to homemade or cloth masks, and the CDC recommended use of cloth face masks
when in public on April 3, 2020 [69]. A survey of 502 adults demonstrated rapid uptake of guidance
with 61.9% who reported cloth mask use in public within a week, which increased to 76.4% approxi-
mately 1 month later [70]. At this point in the pandemic, there was limited evidence available to
support the universal use of cloth masks, but more recent data continue to support this public health
intervention.

A review by Lima et al. identified 9 studies evaluating the efficacy of cloth masks to filter particles
from 0 mm to 1000 nm (SARS-CoV-2 is 50e200 nm) found 40%e97% efficacy of cloth masks, with
variability resulting from number of layers, fabric type, and how frequently the mask was washed [71].
Heavier and denser fabrics such as felt, wool, quilt cotton, and denim provided greater protection than
pillowcases, cotton, and linen. Cloth masks with double layers have been shown to work as well as
surgical masks, with an additional study noting a minimal viral filtration efficiency of at least 50%
[72,73]. Neupane et al. demonstrated a 20% decrease in effectiveness when double-layer cotton masks
were washed more than four times [74]. More recently, Fischer and team utilized optical measure-
ments to evaluate the transmitted droplet count during speech through 14 different masks. They
identified that 2-layer cotton and cotton-polypropylene had similar droplet counts to surgical masks. In
contrast, double-layered bandanas and fleece (neck gaiters) did not appear to decrease droplet
transmission, with fleece actually increasing the transmitted droplet count. This suggests that fleece
may fragment larger droplets as they pass through and lead to environmental contamination with
smaller droplets [75]. Given these data, we recommend the use of double-layer masks made from a
tightly woven fabric such as quilting cottonwhen in public and to avoid using bandanas or fleece fabric.
If the mask becomes stretched after multiple washes and no longer fits properly, a newmask should be
used. Instructions for mask construction are available on the CDC website (https://www.cdc.gov/
coronavirus/2019-ncov/prevent-getting-sick/how-to-make-cloth-face-covering.html) and can be
provided to patients.

What personal protective equipment should be used in healthcare setting to reduce the risk of
SARS-CoV-2 infection?

The proper use of personal protective equipment is critical to protect healthcare workers against
COVID-19 infection. Respiratory protective devices such as N95 respirators are of particular impor-
tance. A meta-analysis that compares randomized controlled trials has shown low certainty evidence
that medical masks provide similar protection against viral respiratory infection in healthcare workers
during nonaerosol-generating care; this analysis recommends the preservation of N95 respirators for
high-risk, aerosol-generating procedures [76]. Despite some conflicting evidence, the superiority of
N95 for the prevention of viral infection, including coronaviruses over surgical masks has been
demonstrated in a number of studies [77]. For viral infection like SARS-CoV-2, it is logical to use a
respirator to offer more resistance to fluid penetration and to form a seal around themouth and nose in
contrast to surgical masks that provide barrier protection only against droplets, including large res-
piratory particles. For high-risk aerosol-generating procedures, additional personal protective equip-
ment such as fluid-resistant gowns, face shields or goggles, double gloves, in addition to filtering face
piece level 2e3 masks, or N95-99 respirator masks are recommended [78,79].

What do “experiments” like Sweden tell us about the value of these measures?

It is of value to consider infection control strategies taken by Sweden and neighbor countries and
the intercountry differences in the course of the pandemic since March 2020. During the initial 3e4
months since COVID-19 was declared a pandemic in March 2020 [80], Sweden opted to take generally
5
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less stringent measures; large group gatherings (>50 persons) were banned and some distance
learning was in place, but schools, bars, and restaurants were never closed and borders remained open
[81,82]. This approach was largely based on the idea of allowing some infection to spread among the
less vulnerable individuals to eventually reach a so-called “herd immunity,” which would provide
indirect protectionwhen themajority of the population is immune to the infection [34]. Like the United
States, many European and Scandinavian countries such as Sweden, Netherlands, Germany, and United
Kingdom initially took a “softer” approach. These countries focused on enforcing gradual measures,
allowing some infection to spread in the population, while focusing on protecting themore vulnerable.
However, after the Imperial College London released results in March 2020 from modeling studies
predicting hospital overloads with COVID-19 patients, more stringent public health measures were
implemented [83]. Unlike Sweden, neighboring countries such as Germany, Finland, and Denmark
immediately closed their borders, bars, restaurants, and schools, and implemented population lock-
downs between March and April of 2020 [41,84]. The difference in the daily number of confirmed
COVID-19 deaths in Sweden and neighboring countries is striking (Fig. 1). Sweden had consistently
higher death rates as compared to its neighboring countries, well beyond the initial fewweeks of rapid
surge in April 2020. The rapid surge was followed by gradual declines in Denmark, Finland, and United
Kingdom, where rapid lockdown efforts seemed to have curtailed the initial infection surge. It is
interesting to note that United Kingdom clearly surpassed Sweden in death rates earlier in the initial
months, but like the other countries described above, the death rate rapidly declined following the
implementation of strict social distancing measures.

It is important to note that other socioeconomic and geographical factors likely have had an impact
on the course of the pandemic. Infection rates are high in the Stockholm area, where the high pro-
portion of single households may have actually prevented viral spread between close contacts [42].
Sparse populations in the suburbs and the generally high level of wealth around the country, may also
have played in favor for the pandemic response. However, failure to shield the most vulnerable in-
dividuals from COVID-19 may also have contributed to the high mortality rates; 40%e50% of COVID-19
cases in Sweden have been elderly nursing home residents [42,85]. Swedes are known to be open to
voluntary cooperation with state requirements in crisis, rather than following strict legislative di-
rectives. While countrywide lockdowns were never ordered, Sweden relied on voluntary social
distancing. Voluntary social distancing likely was followed at a much greater scale since Sweden's
strategies based on herd immunity came to a greater media attention and many began to view Swe-
den's initial strategy as a failure.

It is only with more time that wewill be able to fairly evaluate which strategies were more effective
than others in pandemic response efforts. For now, without a widely available and efficacious antiviral
treatment and while mass vaccination efforts are being made, prevention is the only and best tool we
Fig. 1. Daily new confirmed COVID-19 death per million population in the rolling 7-day average. Source: European Center for Disease
Control e Situation Update Worldwide e Last updated 17 September, 10:35 (London time).
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have for infection control and our patients with rheumatic diseases. It is of paramount importance for a
majority of the population to follow preventive public health measures, either by mandate or volun-
tary, to minimize further infection and prevent adverse sequelae or deaths due to COVID-19.
Summary

Infection prevention for SARS-CoV-2 is key, for both individual patients and their community. Given
the data collected from the general population, we recommend ongoing proper mask use when in
contact with people outside one's household, social distancing, and hand hygiene for patients with
rheumatic diseases. We encourage providers to counsel these patients in prevention strategies and
attempt to dispel abundant misinformation.
Practice points

� The combination of social distancing, universal masking, and hand hygiene are essential
public health tools to limit the transmission of SARS-CoV-2.

� Masks should be worn outside the home or when in close contact with people who live
outside one’s household.

� Homemade masks should be double-layer and constructed from a dense or tightly woven
fabric such as quilt cotton; avoid using bandanas or fleece fabric.

Research agenda

� Given the limited data on outcomes and the risk of infection from COVID-19 in rheumatic
disease patients, further research is needed in this area.

� Further data are needed to evaluate the benefit of homemade masks and different fabrics to
the individual wearing the mask.

� Additional data are needed to identify which activities pose the greatest risk for infection, so
we can better counsel our patients who may be at high risk for poor outcomes.

� Research is needed to better understand the role or aerosol transmission, and how air
filtration or ventilation systems may mitigate this risk.

� More data are needed with regard to the risk of COVID-19 transmission outdoors.
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