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Abstract

Objectives Avoiding touching the eyes, nose, and mouth (T-zone) is a strategy to reduce the spread of COVID-19. This study
evaluated the effectiveness of a brief mindfulness-based intervention (MBI) named “STOP (Stop, Take a Breath, Observe,
Proceed) touching your face” for reducing face-touching behavior.

Methods In this online-based, two-arm, wait-list, randomized controlled trial, eligible participants were randomly assigned
to the intervention (n=545) or control group (n=545). The results of 60-min self-monitoring of face-touching behavior
were reported before and after the intervention. Reduction of the percentage of T-zone touching was the primary outcome,
and reduction of face-touching frequency was a key secondary outcome. Outcomes were analyzed on an intention-to-treat
(ITT) basis with a complete case analysis (CCA).

Results ITT analysis revealed that the percentage of T-zone touching was significantly reduced by 8.1% in the intervention
group (from 81.1 to 73.0%, RR=0.901, OR=0.631, RD= —0.081, p=0.002), and insignificantly reduced by 0.6% in the
control group (from 80.0 to 79.4%, p=0.821). Fewer participants performed T-zone touching in the intervention group
than in the control group (73.0% vs. 79.4%, RR=0.919, OR =0.700, RD = - 0.064, p=0.015) after the intervention, and
there was a greater reduction of T-zone touching frequency in the intervention group than in the control group [mean=+ SD:
1.7+5.13 vs. 0.7 £ 3.98, mean difference (95% CI): 1.03 (0.48 to 1.58), p <0.001, Cohen’s d= —0.218]. The above results
were further confirmed by CCA.

Conclusions This brief mindfulness-based intervention was potentially effective at reducing the spread of COVID-19 and
could be further investigated as an intervention for preventing other infectious diseases spread by hand-to-face touching.
Trial Registration ClinicalTrials.gov NCT04330352.

Keywords Face-touching behavior - Brief mindfulness-based intervention - Behavioral intervention - Transmission
reduction - Infectious disease prevention - Brief online intervention

The coronavirus disease 2019 (COVID-19) pandemic,
caused by the SARS-CoV-2 virus, is a severe public health
emergency. According to the World Health Organization
(WHO) prevention guidelines for COVID-19 and a system-
atic review and meta-analysis (Chu et al., 2020), three sim-
ple and common interventions to reduce COVID-19 spread
are maintaining physical distance from others, wearing face
masks, and avoiding touching the eyes, nose, and mouth
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(T-zone). Face-touching behavior is thought to increase
the risk of COVID-19 infection via the transfer of droplets
from the hands to the T-zone. However, face touching is
a common behavior. The average face-touching frequency
ranges from approximately 16 (Nicas & Best, 2008) to 23
(Kwok et al., 2015) times per hour, and 42.2% (4) (Morita
et al., 2019) to 44% (3) (Kwok et al., 2015) of face touch-
ing involves the T-zone. Even clinicians touch their T-zone
frequently, ranging from O to 105 times (a mean of 19 times)
within 2 h (Elder et al., 2014). A systematic review including
10 single-arm observational studies found that the average
frequency of self-touching of the T-zone was 68 times per
hour (Rahman et al., 2020). The frequency and duration of
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self-touching behavior have also been associated with cogni-
tive and emotional demands (Grunwald et al., 2014; Muel-
ler et al., 2019), and linked to information processing and
production (Harrigan, 1985).

Face-touching behavior, as an important part of our non-
verbal communication, is often done automatically with
little or no self-awareness (Harrigan et al., 1986). It is a
particularly challenging behavior to control, but this can be
achieved by targeting an alternative behavior. Raising self-
awareness of habituated face-touching behavior may help
individuals avoid touching their faces with contaminated
hands, and thereby prevent the spread of infection.

Based on empirical evidence, a search for studies of
mindfulness-based intervention (MBI) to reduce face-
touching behavior conducted from 1980 to June 2021 was
performed using the following search terms: “mindfulness-
based intervention” OR “behavior intervention” AND “face-
touching behavior” OR “face touching” OR “hand-to-head
behavior.” This search focused on seven databases (China
National Knowledge Infrastructure, Wanfang Data Resource,
Google Scholar, EMBASE, Cochrane, Medline, and Psy-
cInfo). No studies involving evaluation of the effectiveness
of MBI or behavioral intervention for reducing face-touching
behavior were identified. However, a cross-sectional study
reported that mask-wearing reduced face-touching behavior
(Chen et al., 2020) and a review indicated the effectiveness
of habit reversal training (HRT) for reducing risky behaviors
like face touching (Heinicke et al., 2020). However, there
is a need for high-quality clinical trials to demonstrate the
effectiveness of HRT for reducing face-touching behavior.

The present study was designed as a brief mindfulness-
based intervention (MBI) named “STOP (Stop, Take a
Breath, Observe, Proceed) touching your face” based on a
mindfulness practice developed by Kabat-Zinn (2003) and
used by Smalley and Winston (2010) to reduce the risk of
infection via contaminated hands. We hypothesized that the
use of this MBI would achieve a greater reduction of face
touching than a wait-list control intervention.

Methods
Participants

Participants were recruited via online social media, includ-
ing WeChat and QQ. Research assistants screened potential
participants who contacted the research team. Participants
were eligible for inclusion if they were aged 18 years or
older and had access to online services. We excluded par-
ticipants who were unable to read and write Chinese and had
already received training on “not touching your face” (all
of whom were healthcare providers). Informed consent was
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obtained electronically from each participant before baseline
data collection.

The sample size assessment was mainly based on the
results of RCTs of different types of online brief MBI for
behavioral changes, such as reducing alcohol consumption
(Kamboj et al., 2017), quitting smoking or reducing nicotine
craving (Garrison et al., 2020), or positive psychological
changes, such as improving wellbeing (Howells et al., 2016)
and reducing symptoms of stress, anxiety, and depression
(Cavanagh et al., 2013). The current study estimated that
the reduction in the percentage of T-zone touching would
range from 5 to 10% in the brief intervention group and 2 to
4% in the control group. A total of 562 participants would
provide 80% confidence in detecting the above difference in
the percentage of T-zone touching between the study groups,
with 5% significance. Considering that online interventions
often have a high dropout rate, ranging from 20% (Buntrock
et al., 2016) to 30% (Cavanagh et al., 2013), this study had a
final target sample size of over 1000 participants.

Procedure

After reporting baseline information and the first 60-min
self-monitored face-touching behavior (by the same link),
a researcher individually randomized and assigned par-
ticipants to the intervention or wait-list control condition.
Randomization was performed via https://CRAN.R-project.
org/package=randomizeR. No stratification variables were
chosen in the randomization. The investigator who provided
intervention was not blinded to the group. After receiving
the intervention, the second 60-min self-monitoring of face-
touching behavior was reported by different links to detect
group allocation. The investigators who analyzed the data
were blinded to the allocations until they completed all anal-
yses. All participants from the control group received the
mindfulness-based intervention after completion of the trial.

The current study included three procedures: (1) pre-
intervention: complete the first 60-min self-monitoring of
face-touching behavior and baseline information; (2) inter-
vention: receive a brief mindfulness-based STOP touching
your face intervention or control messages; and (3) post-
intervention: complete the second 60-min self-monitoring
of face-touching behavior. The repeat measurement of
face-touching behavior was performed at least 1 h after the
first self-monitoring. Details of the procedures have been
described previously (Liao et al., 2020).

Data Collection

The baseline and post-intervention data collection took place
from April 2, 2020, to July 2, 2020. Eligible participants
were invited to complete a battery of questions at base-
line (baseline information and record of the first 60-min
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self-monitoring of face-touching behavior) and post-inter-
vention (record of the second 60-min self-monitoring of
face-touching behavior) through Wen Juan Xing (Sojump,
Shanghai, China, www.sojump.com), a professional online
data collection platform that can be used for online RCTs
(Fitzpatrick et al., 2018). All data were automatically col-
lected through the internet. One user-specified Excel file
of a pre-intervention face-touching behavior report with
baseline information and two separate files for two groups
of post-intervention face-touching behavior reports were
downloaded from the database. Data were monitored by the
data monitoring committee of the hospital. All personal data
were anonymized.

Interventions

The four-component behavioral intervention was developed
by mindfulness-based cognitive and behavior theory Kabat-
Zinn, 2003; Smalley & Winston, 2010). The intervention
aimed to increase self-awareness and/or concentration asso-
ciated with face-touching behavior, to help individuals avoid
touching their faces with contaminated hands to prevent the
spread of infection. The “STOP” practice is one of the most
popular mindfulness-based practices (Black et al., 2015;
Kabat-Zinn, 2003; Smalley & Winston, 2010). It is a short,
simple, and informal mindfulness practice that allows us to
take a pause to check in on how we are doing or feeling. The
STOP practice can assist in shifting from an “autopilot” and
distracted state to one of awareness and concentration (Baer
& Krietemeyer, 20006).

The practice of STOP touching your face cultivates self-
awareness and the capacity to pause before responding to
spontaneous behavior, such as touching one’s own face
(Vago & Silbersweig, 2012). The brief behavioral interven-
tion of STOP touching your face in the current study was
developed by Dr. Y. Liao (for full text in Chinese and Eng-
lish, see Supplementary file 1; a 5-min audio description
is published in the protocol as Data supplement 1) (Liao
et al., 2020). There are four successive steps in this brief
intervention: S = stop, stop whatever you are doing or what-
ever you are going to do (e.g., mouth touching, nose pinch-
ing, or eye rubbing), remind yourself to stop for a minute;
T =take, take a deep breath to connect yourself with your
body; O =observe, observe what is happening to you at this
moment (e.g., feel distracted or anxious, feel itchy or tin-
gling on any part of your face), and P=proceed, proceed
with whatever you were doing before or you are doing now
(e.g., proceed with or stop eye rubbing). For a more detailed
description of the STOP touching your face program, see the
report by Liao et al. (2020). All participants were encour-
aged to practice the STOP touching your face regularly after
the end of the trial.

Participants from the intervention group received the
mindfulness-based STOP touching your face program
remotely (mainly via WeChat and QQ). All participants from
the intervention group received the text and audio of the pro-
gram. They were encouraged to practice the skill until they
confidently and naturally performed it, and were required to
initially practice for at least 15 min after learning it. Partici-
pants could contact the researchers (by phone or via social
media) if they had any questions related to the study, despite
the lack of face-to-face interaction between the researchers
and the participants during the study period.

Members of the comparison group received message to
thank them for their participation, encourage them to com-
plete the study, and remind them of the STOP touching your
face program after the end of this study. All participants
from the control group received the STOP touching your
face program remotely (via WeChat) after the trial.

Measures

One of the three simple interventions promoted by the WHO
to reduce the spread of COVID-19 is not just avoiding touch-
ing the face, but reducing the frequency of touching the
T-zone. In other words, to prevent the spread of COVID-
19, avoiding touching the T-zone would be more effective
than reducing face-touching frequency in general. Thus,
the primary outcome of this study was set as the reduction
of the percentage of participants who touched their T-zone
(eyes, nose, and mouth). The secondary outcomes were
reductions of face-touching frequency, including the whole
face (eyes, nose, mouth, ears, cheeks, chin, neck, forehead,
and hair), T-zone (eyes, nose, and mouth), and non-T-zone
(ears, cheeks, chin, neck, forehead, and hair); the factors
(demographic characteristics, psychological traits of mind-
fulness) associated with face-touching frequency; and the
factors associated with reduction of face-touching frequency.
The percentage of T-zone touching was calculated as the
number of participants who touched any of the eyes, nose,
and mouth during a 60-min session of self-monitoring of
face-touching relative to the total number of participants in
the intervention group or the control group. The percent-
age of non-T-zone touching was calculated as the number
of participants who touched any of the ears, cheeks, chin,
neck, forehead, and hair during a 60-min session of self-
monitoring of face-touching relative to the total number of
participants in the intervention group or the control group.
The percentage of overall face touching was calculated as the
number of participants who touched any of the eyes, nose,
mouth, ears, cheeks, chin, neck, forehead, and hair during a
60-min session of self-monitoring of face-touching relative
to the total number of participants in the intervention group
or the control group. The face-touching frequency was cal-
culated as the total number of face touches (including the
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eyes, nose, mouth, ears, cheeks, chin, neck, forehead, and
hair) during a 60-min period. Reduction of the percentage
of T-zone touching was calculated as the percentage of par-
ticipants who touched their T-zone during the first 60-min
period (pre-intervention) minus the percentage of partici-
pants who touched their T-zone during the second 60-min
period (post-intervention). Reduction of face-touching fre-
quency was calculated as the total number of face touches
during the first 60-min period (pre-intervention) minus
the total number of face touches during the second 60-min
period (post-intervention).

All participants were required to report self-observation
or self-monitoring results of face-touching behavior using
a standardized scoring sheet to tally the frequency of hand-
to-face contacts, and which area of the face was touched.
The Five Facet Mindfulness Questionnaire (FFMQ) (Baer
et al., 2006; de Bruin et al., 2012; Deng et al., 2011) was
used to measure the general tendency to be mindful in daily
life, using five related facets (observing, describing, acting
with awareness, non-judging internal experience, and non-
reactivity to internal experience). The Edinburgh Handed-
ness Inventory (EHI) (Oldfield, 1971; Yang et al., 2018) was
used to measure handedness.

Data Analyses

Intention-to-treat (ITT) analysis (McCoy, 2017) was applied
in this study. Thus, all randomized participants were
included in the statistical analysis and analyzed according
to the initially assigned group. There were no interim analy-
ses. Data were analyzed using R software (R) and IBM SPSS
Statistics (SPSS). Descriptive statistics were applied for
baseline information; a two-sample ¢ test or Mann—Whitney
U test (for continuous variables) and )(2 test (for categorical
variables) were applied to compare baseline information,
reduction of the percentage of T-zone touching, and reduc-
tion of face-touching frequency between the study groups.
Analysis of covariance (ANCOVA) was applied with control
for baseline variables. In the ANCOVA model, the depend-
ent variable was the reduction of face-touching behavior.
The pre-intervention measure of the total number of face
touches was controlled as a covariate and intervention was
a fixed factor. This model assessed the group differences of
reduction of face-touching frequency after the intervention
after accounting for pre-intervention values. Pearson’s cor-
relation or regression analysis (linear and binary regression
model) was used to explore any factor that was associated
with face-touching behavior at baseline and reduction of
face-touching behavior in the intervention group and in the
control group. The last observation carried forward (LOCF)
method, a commonly used statistical approach to handle
repeated measurement data if some follow-up data are
missing (Lachin, 2016), was applied to handle incomplete
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or missing data (assuming that there were no changes of
face-touching behavior from pre-intervention to post-inter-
vention). In addition, a complete case analysis (CCA) was
performed in which participants with missing information
at the follow-up were excluded. A threshold of two-sided
P <0.05 was applied to determine statistical significance.

Results

Figure 1 shows the study flow. During the recruitment period
of the trial, from April 2, 2020, to July 2, 2020, 10,194 par-
ticipants were referred to the trial, of whom 1090 (10.7%)
participants were assigned to the “STOP touching your
face” intervention group (n=545) or to the wait-list control
group (comparison, n = 545) after reporting the first 60-min
session of self-monitoring of face-touching behavior (pre-
intervention) and providing complete baseline information.
Among them, 71.6% (n=390) of participants from the inter-
vention group and 63.9% (n=2348) from the control group
reported the second 60-min session of self-monitoring of
face-touching behavior (post-intervention). A total of 1090
participants were included in the final analysis. We asked all
participants to report safety concerns if any arose. No safety
concerns were identified in this study.

Baseline Information

Demographic information, elements of mindfulness, and
face-touching behavior at baseline in the STOP touching
your face intervention group and the wait-list control group
are shown in Table 1. The two groups were matched for
FFMQ and EHI at baseline. There were also no differences
between the study groups in T-zone touching frequency
and the percentage of T-zone touching. Compared with the
control group, the intervention group was 2 years younger
on average, was less commonly in a nonmedical occupa-
tion, had a lower rate of being married, tended more to live
in rural areas, and had higher overall face and non-T-zone
touching frequencies at baseline.

T-Zone Touching by Intervention

Figure 2 shows the percentages of T-zone touching in the
study groups before and after the intervention. First, a
reduction in the percentage of T-zone touching over time
was found in each study group. Based on ITT and LOCF
(assuming that there was no change of T-zone touching from
pre-intervention to post-intervention for missing data), the
percentage of T-zone touching was significantly reduced
by 8.1% in the intervention group [from 81.1% pre-inter-
vention to 73.0% post-intervention, risk ratio (RR)=0.901,
odds ratio (OR)=0.631, risk difference (RD)= —0.081,
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p=0.002], and insignificantly reduced by 0.6% in the control
group (from 80.0% pre-intervention to 79.4% post-interven-
tion, p=0.821). Then, the percentage of T-zone touching
was also compared between the study groups after the inter-
vention. ITT analysis showed that fewer participants under-
took T-zone touching in the intervention group than in the
control group (73.0% vs. 79.4%, RR=0.919, OR =0.700,
RD = -0.064, p=0.015).

CCA (upon excluding missing data) showed similar
results. The percentage of T-zone touching was significantly
reduced by 10.3% in the intervention group (from 81.1%
pre-intervention to 70.8% post-intervention, RR=0.873,
OR=0.564, RD= —-0.103, p<0.001) and insignificantly
reduced by 1.6% in the control group (from 80.0 to 78.4%,
p=0.576). In addition, fewer participants undertook T-zone
touching in the intervention group than in the control group
(70.8% vs. 78.4%, RR=0.902, OR =0.665, RD= —0.077,
p=0.018).

Face-Touching Frequency

The effectiveness of the STOP touching your face interven-
tion was assessed by comparing the group differences in
the reduction of face-touching frequency between the inter-
vention and control groups. We first compared the mean

reduction of face-touching frequency after intervention
between the study groups. Upon assessments by ITT and
LOCEF (assuming no reduction of face-touching frequency
from pre-intervention to post-intervention for missing data),
reductions of face-touching frequency in the overall face,
T-zone, and non-T-zone were identified in the two groups,
as shown in Table 2. By CCA (with missing data excluded),
this study also showed significant differences between the
two groups (see Table 3).

Considering that some baseline information did not
match between the two groups, this study further explored
the effectiveness of the brief MBI of the STOP touching
your face program for reducing face-touching frequency by
ANCOVA. Based on ITT or CCA, this study found signifi-
cant effects of group [intervention group and control group]
(F=13.85, p<0.001, n*p=0.236, or F=9.56, p=0.002,
n°p=0.228) on the reduction of face-touching frequency.
The current study also found that there were no significant
differences in participants’ characteristics (age, occupa-
tion, and marital status, all p>0.1), except for living in an
urban or rural area (F=7.079, p=0.008, n’p=0.168, or
F=12.14, p=0.001, n’p=0.257) and overall face-touching
frequency at baseline (F =492.38, p <0.001, #°p=1.405, or
F=616.85,p<0.001, 1721) =1.834), in the reduction of face-
touching frequency.
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Table 1 Baseline information

between the study groups Control group (n=>545) Ipterven—
tion group
(n=545)

Age”, mean + SD 30.8+10.19 28.7+9.18
Male, % 32.8 29.7
Education (years), M+ SD 16.7+3.07 16.5+3.05
Nonmedical”, % 42.8 23.9
Married”, % 46.1 35.6
Rural region*, % 9.4 13.8
Never-smoker, ex-smoker, % 90.3, 2.8 90.3,2.0
EHI, mean+ SD 80.2+36.80 77.4+41.75
Right hander®, % 87.0 85.3
Meditation experience, % 18.0 17.8
Meditation (month), mean + SD 2.1+8.41 2.1+10.48
FFMQ total score 48.0+4.87 47.6+5.40
Face-touching frequency at baseline, mean + SD
Overall face” 15.3+16.25 18.7+20.26
T-zone 4.5+5.56 5.4+7.68
Non-T-zone" 10.8+12.06 13.2+14.90
Reported T-zone touching at baseline, % 80 81.1

Face-touching frequency: the total times of face touching (including the eyes, nose, mouth, ears, cheeks,
chin, neck, forehead, and hair) during a 60-min period before intervention; Overall face: including the eyes,
nose, mouth, ears, cheeks, chin, neck, forehead, and hair; 7-zone the mucus membranes of the eyes, nose,
and mouth, Non-T-zone the ears, cheeks, chin, neck, forehead, and hair

FFMQ The five-facet mindfulness questionnaire

*p<0.05

#The Edinburgh Handedness Inventory (EHI) was used to assess handedness
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Fig.2 The percentage of T-zone-touching participants between pre-
and post-intervention in the study groups. *p <0.05; **p <0.01
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Factors Associated with Face-Touching Behavior

The current study explored the association of age and
mindfulness with the face-touching frequency by linear
regression analysis and found that younger participants
are more likely to increase face-touching frequency (see
Table 4).

This study found that approximately 80% of participants
touched their T-zone at baseline assessment. Therefore,
we explored whether any demographic factors (sex: male
vs. female, age: 18-29 vs. > 30, education: undergraduate
degree or lower vs. graduate degree or higher, occupation:
medical vs. nonmedical profession, marital status: mar-
ried vs. unmarried, residence: urban vs. rural, smoking
status: current smoker vs. never or former smoker, medi-
tation experience: with vs. without, handedness: left or
mix vs. right) were associated with T-zone face-touching
behavior. Binary logistic regression analysis reveals that
only age was a risk factor for T-zone face touching. Com-
pared with older individuals (> 30 years old), young adults
(18-29 years old) had twice the risk of exhibiting T-zone
touching behavior [OR =2.029, 95% confidence interval
(CI)=1.145t0 3.597, p=0.015].
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Table.2 Reduction of face- Intervention Control group Mean difference (95% CI) p value* Cohen’s d

touching frequenf:y between group (n=545), (n=545),

the “STOP touching your face” mean+SD mean+SD

intervention group and the _ _

control group by ITT analysis T-zone 1.7+5.13 0.7+3.98 1.03 (0.48 to 1.58) <0.001 -0.218
Non-T-zone 4.1+9.13 1.6+6.67 2.49 (1.54 to 3.44) <0.001 -0.313
Overall face 5.7+12.14 22+9.49 3.52(2.23104.82) <0.001 -0.321

ITT intention to treat, assuming no

intervention for missing data

reduction of face-touching frequency from pre-intervention to post-

*p<0.05

Table‘3 Reduction of face- Intervention Control group Mean difference (95% CI) p value* Cohen’s d

touching frequenf:y between group (n=390), (n=348),

the “STOP touching your face” mean+SD mean+SD

intervention group and the _ _

control group by CCA T-zone 2.4+593 1.1+4.94 133 (0.54 t0 2.11) 0.001 —0.237
Non-T-zone 5.6+10.36 24+8.23 3.22 (1.87 to 4.56) <0.001 -0.34
Overall face 8.0+13.70 3.5+11.70 4.55(2.71 t0 6.38) <0.001  -0.352

CCA complete case analysis: missing data were excluded

"p<0.05

Table4 MLR model predicting increase in face-touching frequency
at baseline

Variable B CI p value*

Age (years old) —-1.215 —-1.862t0o—.0568 0.000

Years of education —.102  -0.343t00.138 0.404

Length of meditation —.006 —-0.819t00.807 0.988
(months)

FFMQ total score —.072 -0.393t00.248 0.657

Multiple linear regression (MLR) model

CI 95% confidence interval, FFMQ The five-facet mindfulness ques-
tionnaire

“p<0.05

Factors Associated with Reduction of Face-Touching
Frequency

Pearson’s correlation analyses revealed no associations of
demographic or mindfulness-related characteristics (includ-
ing age, residence, smoking status, meditation experience,
and psychological traits of mindfulness) with reduction of
face-touching frequency in the control group. However,
there was a significant association between reduction of
face-touching frequency and age in the intervention group
(r=-0.24, p<0.001 with ITT analysis, or r= —0.25,
p <0.001 with CCA), but other characteristics and length
of STOP practice were not associated with reduction of face-
touching frequency. Regression analysis further revealed
that reduction of face-touching frequency was only asso-
ciated with age (= —4.870, 95% CI= —0.536 to —0.228,
p<0.001) in the intervention group. Then, we further

compared the reduction of face-touching frequency between
those aged >30 (n=272, 69.7%) and aged <30 (n=118,
30.3%) in the intervention group, and found that younger
participants exhibited greater reductions than their older
counterparts [mean+ SD: 9.9 + 14.24 vs. 3.6 + 11.25, mean
difference (95% CI)=6.270 (3.615 to 8.924), p<0.001,
Cohen’s d= —0.47].

Discussion

We evaluated the effectiveness of the STOP touching your
face program for reducing face-touching behavior on the
basis of mindfulness and cognitive behavioral principles
using a large sample of participants from the general Chi-
nese population. This study demonstrated that a brief and
simple intervention in the form of the STOP touching your
face program significantly reduced T-zone touching behav-
ior, a type of behavior that can increase the risk of COVID-
19 and other infectious diseases.

The current study showed that approximately 80% of
participants reported T-zone touching, and they touched
their T-zone four to five times during a 60-min session of
self-monitoring of face-touching at baseline. These results
indicate that face-touching is a frequent, habituated behav-
ior, which is consistent with findings in other studies (Kwok
et al., 2015; Nicas & Best, 2008). The current study found
significant differences in the percentage of T-zone touching
between pre- and post-intervention in the STOP touching
your face intervention group (decreased by 8.1% based on
ITT, and 10.3% on CCA), but not in the control group. There
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were also group differences in the reduction of face-touching
frequency between the intervention group and the control
group. The frequencies of T-zone, non-T-zone, and overall
face touching in the intervention group all showed reduc-
tions that were twice those in the control group. Our findings
also strongly support the notion that young people have a
higher likelihood of performing T-zone touching behavior,
but they may gain a larger benefit from the STOP touching
your face program than their older counterparts.

A strength of this study is its use of an RCT with a large
sample size to evaluate the effectiveness of a theoretical
framework-guided (mindfulness-based cognitive behav-
ior theory) brief intervention of STOP touching your face
during the COVID-19 outbreak. The findings in the cur-
rent study are similar to those in ITT analyses and CCA.
Because CCA can underestimate the potential bias caused
by missing data from loss to follow-up, and an ITT princi-
ple may prevent this potential bias, the consistency of these
results is a significant strength of this study. The robustness
of the findings is also promoted by the support of second-
ary outcomes relating to the difference in reduction of face-
touching behavior between the study groups.

As a theoretical framework-guided RCT with a large
sample size evaluating the effectiveness of the STOP touch-
ing your face program during the COVID-19 outbreak, this
study demonstrated that this free, brief, and simple mind-
fulness-based behavior-change intervention significantly
reduced T-zone touching behavior. At the policy level, our
findings are important for updating guidelines for prevent-
ing COVID-19 and other infectious diseases. At the general
population level, in addition to vaccinations and pharma-
cotherapeutics, there is a high demand for measures to pre-
vent the spread of COVID-19 by changing human behavior,
particularly via easy-to-understand behavioral strategies like
the STOP touching your face program that can be delivered
online.

Limitations and Future Research

Nevertheless, when interpreting these findings, the limi-
tations of the current study should be taken into account.
First, the current study was conducted during the COVID-19
pandemic, so we applied a WeChat-based intervention with
self-monitoring of face-touching behavior by participants,
rather than recording by researchers. However, self-moni-
toring has been recommended to promote physical activity
(Aittasalo et al., 2006), improve mental health and well-
being (Bakker & Rickard, 2018), and enhance medication
management and patient outcomes (Lancaster et al., 2018).
Thus, self-monitoring of face-touching behavior itself may
increase participants’ awareness of habituated face-touch-
ing behavior, which may lead to an increase or decrease of
this behavior during the 60-min observation period. From
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this perspective, this limitation has important implications:
it makes the results less reliable because we do not know
exactly what the observed decrease means. Furthermore, a
systematic review revealed over- or underreporting of physi-
cal activity by self-reported measures compared with the
findings obtained by direct methods (Prince et al., 2008).
The self-reported measures used in this study may thus have
over- or underestimated the actual face-touching behavior.
However, our study found very similar results during the first
and second 60-min observations of face-touching behavior
in the control group.

As another limitation, as in other similar online MBI
studies (Cavanagh et al., 2018), the percentage of partici-
pants lost to follow-up was relatively high in both groups,
especially in the control group. To compensate for this high
dropout rate, we applied an ITT principle to prevent poten-
tial bias caused by missing data from loss to follow-up, and
completer analyses were also reported. A third limitation is
that the participants may have gained fewer benefits from
the short-term STOP touching your face practice provided
online than from face-to-face and long-term MBI. However,
several RCTs have shown that brief online MBI can improve
mindfulness, decrease stress, alleviate symptoms of anxiety
and depression (Cavanagh et al., 2013; Zhang et al., 2021),
and reduce levels of paranoia in a non-clinical population
(Shore et al., 2018). The results from the current study also
indicate the effectiveness of the STOP touching your face
intervention provided in an online format. A final limita-
tion is that this study did not measure how wearing a mask
would change participants’ face-touching behavior. One
study found that wearing a mask may reduce face-touch-
ing behavior among healthcare professionals (Lucas et al.,
2020).

Funding Sources

This study was funded by Zhejiang University Special Sci-
entific Research Fund for COVID-19 Prevention and Control
(2020XGZX046), the “Hundred Talents Program” funding
from Zhejiang University, and a K.C. Wong Postdoctoral
Fellowship to study at King’s College London (YHL). The
funders of the study had no role in study design, data col-
lection, data analysis, data interpretation, or writing of the
report.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s12671-022-02019-x.

Acknowledgements YHL would like to thank Professor Ann McNeill
from King’s College London for her suggestions and thank 5P Medi-
cine (5P Yixue APP) for providing the STOP audio description (in the
appendix). YHL, CP, and QL would like to thank the UCLA (Univer-
sity of California at Los Angeles) Mindful Awareness Research Center
for providing opportunities to learn and practice mindfulness.


https://doi.org/10.1007/s12671-022-02019-x

Mindfulness (2022) 13:3123-3133

3131

Author Contribution YHL was the chief investigator and developed
the “STOP touching your face” program. YHL and JT contributed to
the design of the trial. YHL took the lead in drafting the manuscript
protocol with contributions from JT. WC advised on the study design.
LW, TL, SW, ZW, JC, CP, YW, YL, QL, XG, LX, JZ, and XG coordi-
nated study approval and data collection. YHL, JT, and YS conducted
data analysis. All authors read and critically evaluated the manuscript,
as well as approved it for publication.

Data Availability All data are available in the Supplementary Materials.

Declarations

Ethical Approval The trial was approved by The Ethics Committee of
Sir Run Shaw Hospital, an affiliate of Zhejiang University, Medical
College (NO. 20200401-32). All procedures used in this study adhere
to the tenets of the Declaration of Helsinki.

Informed Consent Statement All electronic signed informed consent
was obtained from all the participants via WeChat.

Conflict of Interest The authors declared no potential conflicts of in-
terest with respect to the research, authorship, or publication of this
article. There was no source of funding that could have influenced the
outcome of the submitted work.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Aittasalo, M., Miilunpalo, S., Kukkonen-Harjula, K., & Pasanen, M.
(2006). A randomized intervention of physical activity promo-
tion and patient self-monitoring in primary health care. Preventive
Medicine, 42(1), 40-46. https://doi.org/10.1016/j.ypmed.2005.10.
003

Baer, R. A., Smith, G. T., Hopkins, J., Krietemeyer, J., & Toney, L.
(2006). Using self-report assessment methods to explore facets of
mindfulness. Assessment, 13(1), 27-45. https://doi.org/10.1177/
1073191105283504

Baer, R. A., & Krietemeyer, J. (2006). Overview of mindfulness-and
acceptance-based treatment approaches. In R. A. Baer (Ed.),
Mindfulness-based treatment approaches: Clinician’s guide to
evidence base and applications (pp. 3-27). Elsevier Science.
https://doi.org/10.1016/B978-012088519-0/50002-2

Bakker, D., & Rickard, N. (2018). Engagement in mobile phone app
for self-monitoring of emotional wellbeing predicts changes in
mental health: MoodPrism. Journal of Affective Disorders, 227,
432-442. https://doi.org/10.1016/j.jad.2017.11.016

Black, D. S., O’Reilly, G. A., Olmstead, R., Breen, E. C., & Irwin,
M. R. (2015). Mindfulness meditation and improvement in
sleep quality and daytime impairment among older adults with
sleep disturbances: A randomized clinical trial. JAMA Internal

Medicine, 175(4), 494-501. https://doi.org/10.1001/jamaintern
med.2014.8081

Buntrock, C., Ebert, D. D., Lehr, D., Smit, F., Riper, H., Berking, M., &
Cuijpers, P. (2016). Effect of a web-based guided self-help inter-
vention for prevention of major depression in adults with sub-
threshold depression: A randomized clinical trial. JAMA, 315(17),
1854-1863. https://doi.org/10.1001/jama.2016.4326

Cavanagh, K., Strauss, C., Cicconi, F., Griffiths, N., Wyper, A., &
Jones, F. (2013). A randomised controlled trial of a brief online
mindfulness-based intervention. Behaviour Research and Ther-
apy, 51(9), 573-578. https://doi.org/10.1016/j.brat.2013.06.003

Cavanagh, K., Churchard, A., O’Hanlon, P., Mundy, T., Votolato, P.,
Jones, F., Gu, J., & Strauss, C. (2018). A randomised controlled
trial of a brief online mindfulness-based intervention in a non-
clinical population: Replication and extension. Mindfulness,
9(4), 1191-1205. https://doi.org/10.1007/s12671-017-0856-1

Chen, Y., Yang, X., Wang, L., & Zhang, X. (2013). A randomized
controlled trial of the effects of brief mindfulness meditation
on anxiety symptoms and systolic blood pressure in Chinese
nursing students. Nurse Education Today, 33(10), 1166-1172.
https://doi.org/10.1016/j.nedt.2012.11.014

Chen, Y.J., Qin, G., Chen, J., Xu, J. L., Feng, D. Y., Wu, X. Y., & Li,
X. (2020). Comparison of face-touching behaviors before and
during the coronavirus disease 2019 pandemic. JAMA Network
Open, 3(7), €2016924-2016924. https://doi.org/10.1001/jaman
etworkopen.2020.16924

Chu, D. K., AKL, E. A., Duda, S., Solo, K., Yaacoub, S., Schiinemann,
H. J., & Reinap, M. (2020). Physical distancing, face masks,
and eye protection to prevent person-to-person transmission of
SARS-CoV-2 and COVID-19: A systematic review and meta-
analysis. The Lancet, 395(10242), 1973—-1987. https://doi.org/
10.1016/s0140-6736(20)31142-9

de Bruin, E. L., Topper, M., Muskens, J. G., Bogels, S. M., & Kam-
phuis, J. H. (2012). Psychometric properties of the Five Facets
Mindfulness Questionnaire (FFMQ) in a meditating and a non-
meditating sample. Assessment, 19(2), 187-197. https://doi.org/
10.1177/1073191112446654

Deng, Y. Q., Liu, X. H., Rodriguez, M. A., & Xia, C. Y. (2011). The
five facet mindfulness questionnaire: Psychometric properties
of the Chinese version. Mindfulness, 2(2), 123—128. https://doi.
org/10.1007/s12671-011-0050-9

Elder, N. C., Sawyer, W., Pallerla, H., Khaja, S., & Blacker, M.
(2014). Hand hygiene and face touching in family medicine
offices: A Cincinnati Area Research and Improvement Group
(CARInG) network study. The Journal of the American Board
of Family Medicine, 27(3), 339-346. https://doi.org/10.3122/
jabfm.2014.03.130242

Fitzpatrick, T., Zhou, K., Cheng, Y., Chan, P. L., Cui, F., Tang, W.,
Mollan, K., Guo, W., & Tucker, J. D. (2018). A crowdsourced
intervention to promote hepatitis B and C testing among men
who have sex with men in China: Study protocol for a nation-
wide online randomized controlled trial. BMC Infectious Dis-
eases, 18(1), 1-9. https://doi.org/10.1186/s12879-018-3403-3

Garrison, K. A., Pal, P., O’Malley, S. S., Pittman, B. P., Gueor-
guieva, R., Rojiani, R., Scheinost, D., Dallery, J., & Brewer,
J. A. (2020). Craving to quit: A randomized controlled trial of
smartphone app—based mindfulness training for smoking ces-
sation. Nicotine and Tobacco Research, 22(3), 324-331. https://
doi.org/10.1093/ntr/nty 126

Grunwald, M., Weiss, T., Mueller, S., & Rall, L. (2014). EEG
changes caused by spontaneous facial self-touch may repre-
sent emotion regulating processes and working memory main-
tenance. Brain Research, 1557, 111-126. https://doi.org/10.
1016/j.brainres.2014.02.002

Harrigan, J. A. (1985). Self-touching as an indicator of underly-
ing affect and language processes. Social Science & Medicine,

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.ypmed.2005.10.003
https://doi.org/10.1016/j.ypmed.2005.10.003
https://doi.org/10.1177/1073191105283504
https://doi.org/10.1177/1073191105283504
https://doi.org/10.1016/B978-012088519-0/50002-2
https://doi.org/10.1016/j.jad.2017.11.016
https://doi.org/10.1001/jamainternmed.2014.8081
https://doi.org/10.1001/jamainternmed.2014.8081
https://doi.org/10.1001/jama.2016.4326
https://doi.org/10.1016/j.brat.2013.06.003
https://doi.org/10.1007/s12671-017-0856-1
https://doi.org/10.1016/j.nedt.2012.11.014
https://doi.org/10.1001/jamanetworkopen.2020.16924
https://doi.org/10.1001/jamanetworkopen.2020.16924
https://doi.org/10.1016/s0140-6736(20)31142-9
https://doi.org/10.1016/s0140-6736(20)31142-9
https://doi.org/10.1177/1073191112446654
https://doi.org/10.1177/1073191112446654
https://doi.org/10.1007/s12671-011-0050-9
https://doi.org/10.1007/s12671-011-0050-9
https://doi.org/10.3122/jabfm.2014.03.130242
https://doi.org/10.3122/jabfm.2014.03.130242
https://doi.org/10.1186/s12879-018-3403-3
https://doi.org/10.1093/ntr/nty126
https://doi.org/10.1093/ntr/nty126
https://doi.org/10.1016/j.brainres.2014.02.002
https://doi.org/10.1016/j.brainres.2014.02.002

3132

Mindfulness (2022) 13:3123-3133

20(11), 1161-1168. https://doi.org/10.1016/0277-9536(85)
90193-5

Harrigan, J. A., Kues, J. R., & Weber, J. G. (1986). Impressions of hand
movements: Self-touching and gestures. Perceptual and Motor
Skills, 63(2), 503-516. https://doi.org/10.2466/pms.1986.63.2.503

Heinicke, M. R., Stiede, J. T., Miltenberger, R. G., & Woods, D. W.
(2020). Reducing risky behavior with habit reversal: A review of
behavioral strategies to reduce habitual hand-to-head behavior.
Journal of Applied Behavior Analysis, 53(3), 1225-1236. https://
doi.org/10.1002/jaba.745

Howells, A., Ivtzan, 1., & Eiroa-Orosa, F. J. (2016). Putting the ‘app’
in happiness: A randomised controlled trial of a smartphone-
based mindfulness intervention to enhance wellbeing. Journal
of Happiness Studies, 17(1), 163—185. https://doi.org/10.1007/
$10902-014-9589-1

Kabat-Zinn, J. (2003). Mindfulness-based interventions in context:
Past, present, and future. Clinical Psychology: Science and Prac-
tice, 10(2), 144—-156. https://doi.org/10.1093/clipsy.bpg016

Kamboj, S. K., Irez, D., Serfaty, S., Thomas, E., Das, R. K., & Free-
man, T. P. (2017). Ultra-brief mindfulness training reduces alco-
hol consumption in at-risk drinkers: A randomized double-blind
active-controlled experiment. International Journal of Neuropsy-
chopharmacology, 20(11), 936-947. https://doi.org/10.1093/ijnp/
pyx064

Kwok, Y. L. A., Gralton, J., & McLaws, M. L. (2015). Face touching:
A frequent habit that has implications for hand hygiene. American
Journal of Infection Control, 43(2), 112—114. https://doi.org/10.
1016/j.ajic.2014.10.015

Lachin, J. M. (2016). Fallacies of last observation carried forward
analyses. Clinical Trials, 13(2), 161-168. https://doi.org/10.1177/
1740774515602688

Lancaster, K., Abuzour, A., Khaira, M., Mathers, A., Chan, A., Bui, V.,
Lok, A., Thabane, L., & Dolovich, L. (2018). The use and effects
of electronic health tools for patient self-monitoring and report-
ing of outcomes following medication use: Systematic review.
Journal of Medical Internet Research, 20(12), €9284. https://doi.
org/10.2196/jmir.9284

Liao, Y., Wang, L., Luo, T., Wu, S., Wu, Z., Chen, J., Pan, C., Wang,
Y., Liu, Y., Luo, Q., Guo, X., Xie, L., Zhou, J., Chen, W., &
Tang, J. (2020). Brief mindfulness-based intervention of ‘STOP
(Stop, Take a Breath, Observe, Proceed) touching your face’: A
study protocol of a randomised controlled trial. British Medical
Journal Open, 10(11), e041364. https://doi.org/10.1136/bmjop
en-2020-041364

Lucas, T. L., Mustain, R., & Goldsby, R. E. (2020). Frequency of face
touching with and without a mask in pediatric hematology/oncol-
ogy health care professionals. Pediatric Blood & Cancer, 67(9),
€28593. https://doi.org/10.1002/pbc.28593

McCoy, C. E. (2017). Understanding the intention-to-treat principle
in randomized controlled trials. Western Journal of Emergency
Medicine, 18(6), 1075. https://doi.org/10.5811/westjem.2017.8.
35985

@ Springer

Morita, K., Hashimoto, K., Ogata, M., Tsutsumi, H., Tanabe, S. I.,
& Hori, S. (2019). Measurement of face-touching frequency in
a simulated train. In E3S Web of Conferences, 111, 02027. EDP
Sciences. https://doi.org/10.1051/e3sconf/201911102027

Mueller, S. M., Martin, S., & Grunwald, M. (2019). Self-touch: Contact
durations and point of touch of spontaneous facial self-touches
differ depending on cognitive and emotional load. PLoS Ore,
14(3), €0213677. https://doi.org/10.1371/journal.pone.0213677

Nicas, M., & Best, D. (2008). A study quantifying the hand-to-face
contact rate and its potential application to predicting respira-
tory tract infection. Journal of Occupational and Environmental
Hygiene, 5(6), 347-352. https://doi.org/10.1080/1545962080
2003896

Oldfield, R. C. (1971). The assessment and analysis of handedness: The
Edinburgh inventory. Neuropsychologia, 9(1), 97-113. https://doi.
org/10.1016/0028-3932(71)90067-4

Prince, S. A., Adamo, K. B., Hamel, M. E., Hardt, J., Gorber, S. C., &
Tremblay, M. (2008). A comparison of direct versus self-report
measures for assessing physical activity in adults: A systematic
review. International Journal of Behavioral Nutrition and Physi-
cal Activity, 5(1), 1-24. https://doi.org/10.1186/1479-5868-5-56

Rahman, J., Mumin, J., & Fakhruddin, B. (2020). How frequently do
we touch facial T-Zone: A systematic review. Annals of Global
Health, 86(1). https://doi.org/10.5334/a0gh.2956

Shore, R., Strauss, C., Cavanagh, K., Hayward, M., & Ellett, L. (2018).
A randomised controlled trial of a brief online mindfulness-based
intervention on paranoia in a non-clinical sample. Mindfulness,
9(1), 294-302. https://doi.org/10.1007/s12671-017-0774-2

Smalley, S. L., & Winston, D. (2010). Fully present: The science, art,
and practice of mindfulness. Da Capo Lifelong Books.

Vago, D. R., & Silbersweig, D. A. (2012). Self-awareness, self-
regulation, and self-transcendence (S-ART): A framework for
understanding the neurobiological mechanisms of mindfulness.
Frontiers in Human Neuroscience, 6, 296. https://doi.org/10.3389/
fnhum.2012.00296

Yang, N., Waddington, G., Adams, R., & Han, J. (2018). Translation,
cultural adaption, and test-retest reliability of Chinese versions
of the Edinburgh Handedness Inventory and Waterloo Footed-
ness Questionnaire. Laterality: Asymmetries of Body, Brain and
Cognition, 23(3), 255-273. https://doi.org/10.1080/1357650X.
2017.1357728

Zhang, H., Zhang, A., Liu, C., Xiao, J., & Wang, K. (2021). A brief
online mindfulness-based group intervention for psychological
distress among Chinese residents during COVID-19: A pilot ran-
domized controlled trial. Mindfulness, 12(6), 1502-1512. https://
doi.org/10.1007/s12671-021-01618-4

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1016/0277-9536(85)90193-5
https://doi.org/10.1016/0277-9536(85)90193-5
https://doi.org/10.2466/pms.1986.63.2.503
https://doi.org/10.1002/jaba.745
https://doi.org/10.1002/jaba.745
https://doi.org/10.1007/s10902-014-9589-1
https://doi.org/10.1007/s10902-014-9589-1
https://doi.org/10.1093/clipsy.bpg016
https://doi.org/10.1093/ijnp/pyx064
https://doi.org/10.1093/ijnp/pyx064
https://doi.org/10.1016/j.ajic.2014.10.015
https://doi.org/10.1016/j.ajic.2014.10.015
https://doi.org/10.1177/1740774515602688
https://doi.org/10.1177/1740774515602688
https://doi.org/10.2196/jmir.9284
https://doi.org/10.2196/jmir.9284
https://doi.org/10.1136/bmjopen-2020-041364
https://doi.org/10.1136/bmjopen-2020-041364
https://doi.org/10.1002/pbc.28593
https://doi.org/10.5811/westjem.2017.8.35985
https://doi.org/10.5811/westjem.2017.8.35985
https://doi.org/10.1051/e3sconf/201911102027
https://doi.org/10.1371/journal.pone.0213677
https://doi.org/10.1080/15459620802003896
https://doi.org/10.1080/15459620802003896
https://doi.org/10.1016/0028-3932(71)90067-4
https://doi.org/10.1016/0028-3932(71)90067-4
https://doi.org/10.1186/1479-5868-5-56
https://doi.org/10.5334/aogh.2956
https://doi.org/10.1007/s12671-017-0774-2
https://doi.org/10.3389/fnhum.2012.00296
https://doi.org/10.3389/fnhum.2012.00296
https://doi.org/10.1080/1357650X.2017.1357728
https://doi.org/10.1080/1357650X.2017.1357728
https://doi.org/10.1007/s12671-021-01618-4
https://doi.org/10.1007/s12671-021-01618-4

Mindfulness (2022) 13:3123-3133

3133

Authors and Affiliations

Jinsong Tang’ - Ling Wang? - Tao Luo®* - Shiyou Wu® - Zhenzhen Wu®’ . Jianhua Chen? - Chen Pan® - Yunfei Wang®” -
Yueheng Liu®’ - Qinghua Luo' - Xin Guo'" - Ligin Xie'? - Jun Zhou'? - Yunkai Sun’ - Wei Chen' '3 . Yanhui Liao™'*

Department of Psychiatry, Sir Run Run Shaw
Hospital, Zhejiang University School of Medicine, 3
East Qingchun Road, Hangzhou, Zhejiang 310016,
People’s Republic of China

Florence Nightingale Faculty of Nursing, King’s College
London, Midwifery & Palliative Care, London, UK

Department of Psychology, the First Affiliated Hospital
of Nanchang University, Nanchang, China

Department of Social Medicine and Health Management,
Xiangya School of Public Health, Central South University,
Changsha, China

> The Third Affiliated Hospital of Guizhou Medical University,
Duyun, Qiannan, China

Department of Psychiatry, the Second Xiangya Hospital,
Central South University, Changsha, China

National Clinical Research Center on Mental Disorders,
Changsha, China

Shanghai Clinical Research Center for Mental Health,
Shanghai Key Laboratory of Psychotic Disorders, Shanghai
Mental Health Center, Shanghai Jiao Tong University School
of Medicine, Shanghai, China

Department of Clinical Psychology, The Third Xiangya
Hospital, Central South University, Changsha, China

The First Affiliated Hospital of Chongqging Medical
University, Chongging, China

Psychiatry Department, Renmin Hospital of Wuhan
University, Wuhan, China

Changsha Social Work College, Changsha, China

Key Laboratory of Medical Neurobiology of Zhejiang
Province, Hangzhou, China

Addictions Department, Institute of Psychiatry, Psychology
and Neuroscience, King’s College London, London, UK

@ Springer


http://orcid.org/0000-0003-4735-3252

	Effectiveness of a Brief Mindfulness-Based Intervention of “STOP touching your face” During the COVID-19 Pandemic: a Randomized Controlled Trial
	Abstract
	Objectives 
	Methods 
	Results 
	Conclusions 
	Trial Registration 

	Methods
	Participants
	Procedure
	Data Collection
	Interventions

	Measures
	Data Analyses

	Results
	Baseline Information
	T-Zone Touching by Intervention
	Face-Touching Frequency
	Factors Associated with Face-Touching Behavior
	Factors Associated with Reduction of Face-Touching Frequency

	Discussion
	Limitations and Future Research

	Funding Sources
	Acknowledgements 
	References


