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In addition to the considerable morbidity and mortality due to
COVID-19, the pandemic has consumed medical resources at an
alarming rate. The need for a truly mass global immunization pro-
gram will consume billions of dollars. As one example, nurses,
already in short supply prior to the pandemic, have been in partic-
ularly high demand. This has resulted in nurses being offered addi-
tional shifts with large bonuses and incentivized travel-nursing
opportunities with pay rates double the pre-pandemic rates, which
significantly add to healthcare costs [1]. This specific example is
but one aspect of vaccine delivery that underscores the imperative
of national and global cost and resource efficiency as we battle this
pandemic. As vaccines are rolled out, given the global scale of this
pandemic, efficiencies of effort and process have rarely been so
important.

In the US, we have become accustomed to and expect cleansing/
preparation of the skin with alcohol swabbing prior to vaccination.
While preventing infection is a paramount consideration for
patients and healthcare providers, there are in fact no data to sup-
port routine skin preparation using alcohol swabbing for subcuta-
neous or intramuscular injections. Absent visibly dirty skin, there
is no need to prepare the injection site with alcohol or other
anti-septic cleansing prior to vaccination [2–4]. Although omitting
the skin-preparation step prior to vaccination has been recom-
mended by UK [5] and Australian Health Authorities [6], as well
as the World Health Organization (WHO ) since 2003 [7,8], the
Centers for Disease Control and Prevention (CDC) continues to rec-
ommend the use of an alcohol or other antiseptic wipe on the skin
prior to immunization (or other small-volume therapeutic self-
injections) [9]; and the US Advisory Committee on Immunization
Practices (ACIP) has remained silent on this issue [10]. Skin prepa-
ration by alcohol swabbing, which persists as standard practice for
administering vaccines and self-injection of therapeutics in many
regions worldwide, is simply not evidence-based and is likely to
be unnecessary [11,12].

� Healthcare providers in the United States are taught—and a
recent check among the major U.S. pharmacy chains con-
firms—a protocol of wiping the skin for 30 s with an individual
alcohol wipe and letting it dry for 30 s. Incomplete drying of
skin before needle injection may introduce alcohol into the tis-
sue and consequently increase the level of injection-associated
pain [13]. We estimate that skin preparation adds roughly 90 s
to each injection, including vaccinations. To date, no study has
demonstrated any value to antiseptic skin preparation prior to
injection with a vaccine, and one study has demonstrated that
it leads to increased pain [14]. Although the approximately 60
total seconds recommended for alcohol (or other antiseptic)
wiping/drying and 30 additional seconds for the associated pro-
cess for each patient prior to vaccination seems trivial, consider
this in the current context of a pandemic. Because COVID-19
immunization is likely to require two intramuscular immuniza-
tions, there are a significant number of injections required
nationally and globally to immunize the population. The unnec-
essary step of skin preparation adds an avoidable, massive
amount of time and effort, which may lead to either the reduc-
tion or omission of the required drying period. This could
potentially result in increased pain and local vaccine injection
site side effects. Furthermore, we should not overlook the risks
associated with contamination of disinfectants and conceivable
problems caused by their unsafe use across various healthcare
settings [15,16]. Nonetheless, others have pointed out that de-
implementation of established but ineffective practices is diffi-
cult in general [17–20], and discontinuing the unfounded use of
alcohol swabs pre-injection is no exception: 78% of healthcare
workers surveyed at a UK hospital persisted with this procedure
despite issuance of a local policy to halt it eight years prior [21].
Other examples in vaccine practice include the difficulty in
abandoning aspiration and ‘‘skin bunching” during routine IM
immunization— techniques still regularly observed despite evi-
dence of no benefit and possible harms [9,22,23].

� The necessity of skin preparation before injection of any kind
has long been a topic of debate [24,25]. Randomized trials eval-
uating the efficacy of skin preparation for SQ/IM injections are
sparse, but the totality of the evidence generated through both
randomized and non-randomized uncontrolled studies sup-
ports the futility of skin preparation [7]. The first study ques-
tioning its benefits did not report any cases of infection when
>5,000 injections were administered without prior skin disin-
fection [2]. Several other studies, which evaluated the safety
of omitting alcohol swabbing before insulin injection, did not
identify evidence of any increased incidence of infectious com-
plications [26,27]. Despite demonstrating an 82–91% decrease
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in skin bacterial counts after isopropyl alcohol preparation, nei-
ther local nor systemic signs of infection were evident across
1,700 insulin injections in another study [28]. Similarly, no rise
in the number of skin infections has been observed when omit-
ting isopropyl alcohol swabbing before botulinum toxin type A
injections [29,30]. Additionally, in a single-blinded study of 196
patients, randomization to skin preparation versus no skin
preparation revealed no adverse effects associated with forego-
ing skin cleansing [31]. A recent randomized controlled trial
that assessed the efficacy of the alcohol-wiping practice prior
to immunization in 170 children did not demonstrate differ-
ences in rates of local skin reactions to vaccine injections
between the alcohol swab and control groups [14]. Remarkably,
the duration of post-procedural pain was longer in children
whose skin was cleansed with alcohol. This in fact was the first
randomized study concerning pre-injection swabbing in the
context of vaccine administration. Thus, the totality of data
taken together fails to demonstrate any benefit of skin prepara-
tion or harm in omitting it.

To illustrate the economic costs and futility of this point (see
Table), if we assume that 100% of the 350 million US residents were
to receive both COVID-19 vaccinations, the alcohol-wipe process
would take ~16.5 million hours (i.e., 1,887 person-years). At the
global level, this calculation yields a calculation of 385 million
hours (over 43,900 person-years). Translating these estimated
efforts into projected US-based costs at the low (10th percentile
pay or $25.04 hourly) and median (50th percentile or $37.24
hourly) nursing wages (excluding the surge pricing currently in
effect), the projected cost estimates are $413 million USD and
$615 million, respectively, in the U.S. alone [32].

Global nursing salaries vary greatly. For example, the low end is
$1.80 USD in the Philippines [33]; however, the global average is
$12.78 per hour [34]. Applying the mean value globally yields a
total cost projection of $4.9 billion. Including the cost of an alcohol
swab at $0.02 adds $13 million to the US ($308 million globally) to
these costs. Even at a low vaccine-acceptance rate of 60%, the total
cost of this procedure is estimated at over $3.1 billion. Wasting
these nursing and economic resources in the midst of a pandemic
to accomplish a globally pressing task with no evidence-based sup-
port for pre-vaccine skin preparation is negligent and cost-ineffi-
cient. In the context of the massive costs and labor required to
immunize the world, we call for ending the routine practice of
using alcohol swab/wipe skin preparation where the skin is not
visibly soiled. In terms of routine immunization, additional
research may be helpful.
Cost Estimates for Nursing Hours Incurred by Alcohol Swab/Wipe Skin Preparation

Vaccination
rate

Low Cost Global
($1.80/hr)

Average Cost Global
($12.78/hr)

Low Cost U.S.
($25.04/hr)

Median Cost U.S.
($37.24/hr)

Average for 30 OECD Member
Countries ($47.40/hr) [35]

100% $1,000,913,264 $5,227,846,971 $427,131,453 $628,795,684 $3,137,747,700
60% $600,547,958 $3,136,708,183 $256,278,872 $377,277,411 $1,882,648,620

OECD-Organisation for Economic Cooperation and Development
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