
 

 
 

 

 
Int. J. Environ. Res. Public Health 2021, 18, 6983. https://doi.org/10.3390/ijerph18136983 www.mdpi.com/journal/ijerph 

Article 

Facial Self-Touching and the Propagation of COVID-19:  

The Role of Gloves in the Dental Practice 

María Carrillo-Díaz 1, Laura Lacomba-Trejo 2, Martín Romero-Maroto 1 and María José González-Olmo 1,* 

1 Department of Orthodontics and Pediatric Dentistry, Rey Juan Carlos University, Alcorcón, 28922 Madrid, 

Spain; maria.carrillo@urjc.es (M.C.-D.); martin.romero@urjc.es (M.R.-M.) 
2 Department of Personality, Assessment and Psychological Treatments, Faculty of Psychology,  

University of Valencia, Av. Blasco Ibáñez 21, 46010 Valencia, Spain; laura.lacomba@uv.es 

* Correspondence: mariajose.gonzalez@urjc.es 

Abstract: Background: Despite facial self–touching being a possible source of transmission of SARS–

Co–V–2 its role in dental practice has not been studied. Factors such as anxiety symptoms or threat 

perception of COVID–19 may increase the possibility of contagion. The objective was to compare 

the impact of control measures, such as gloves or signs in the reduction in facial self–touching. 

Methods: An intra–subject design was undertaken with 150 adults. The patients’ movements in the 

waiting room were monitored with Microsoft Kinect software on three occasions: without any con-

trol measures, using plastic gloves or using advisory signs against self–touching. Additionally, the 

participants completed the sub–scale of STAI (State–Anxiety) and the BIP–Q5 (Brief Illness Percep-

tion Questionnaire); their blood pressure and heart rate were recorded. Results: The lowest inci-

dence of facial self–touching occurred in the experimental situation in which gloves were intro-

duced. The subjects with elevated anxiety symptoms realized more facial self–touching regardless 

of the control measures. However, the threat perception of COVID–19 is associated negatively with 

facial self–touching. Conclusions: The use of gloves is a useful control measure in the reduction in 

facial touching. However, people with anxiety symptoms regardless of whether they have greater 

threat perception for COVID–19 exhibit more facial touching. 
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1. Introduction 

At the end of 2019 and the beginning of 2020 China announced the appearance of a 

new coronavirus. This virus known as SARS–CoV–2 spread rapidly throughout the 

world, resulting in COVID–19 being declared a pandemic in March [1,2]. 

With the purpose of reducing infection and without effective treatment available, 

governments throughout the world declared varying measures of isolation and restriction 

[3,4]. 

Since the global pandemic was officially declared by the World Health Organization, 

Madrid has become one of the main foci of COVID–19 in Europe. By 13 December 2020 

there were 304,616 cases of infection recorded and 24,860 deaths in Madrid [5]. 

Due to the fact that the transmission of COVID–19 can occur through direct contact 

with people who have the virus (symptomatic or asymptomatic), aerosols or contami-

nated inanimate objects, the dental services were classified as potential risk locations for 

the transmission of the virus [6,7]. 

Although vaccination against COVID–19 has begun, to date no cure has been found 

and in fact recently a new, potentially more virulent strain of the virus has been identified 

[8,9]. For this reason, the regular washing of hands and the use of facial masks as well as 

the avoidance of facial self–touching is important. One of the main channels of contagion 

is the mucous membranes, including eyes, nose and mouth [7,10,11]. In view of the above, 
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the use of gloves has been used in the general population as a preventive behavior, alt-

hough hand washing is considered the most efficient [12]. 

However, as far as is known, no studies currently exist that have evaluated the using 

of gloves or warning signs or any other control measures in the general population that 

may influence behaviour and inhibit the spread of the virus. 

Nevertheless, factors such as the experiencing of anxiety symptoms may lead to a 

greater incidence of self–touching, and as proposed in The Theory of Lang (1968), anxiety 

has a threefold response system (cognitive, behavioural and physiological) [13,14].  

The manifestations of anxiety can include trembling, taquicardia, increase in blood 

pressure, as well as movements, which may include facial touching [15]. In this context, 

the thoughts that a person has about a stress situation can mediate the appearance of stress 

symptoms and result in a corresponding increase in physiological and physical movement 

expression [16]. 

Taking into account that odontology clinics are considered high risk locations for 

COVID–19, the aim of the study was to examine whether the use of control measures 

(gloves or signs) could reduce facial self–contacts. 

2. Materials and Methods 

2.1. Design Type 

This intra–subject design research was carried out in Spain from 12 October to 11 

December, 2020 during the second wave of the pandemic.  

2.2. Data Collection 

The participants comprised 150 adult patients (over 18 years old) who attended four 

dental clinics in Madrid. All the patients were regular patients of the clinic, who had an 

appointment for an orthodontic check–up. The study’s objectives and nature were ex-

plained beforehand by telephone, and patients who agreed to participate in the study 

were enrolled. 

Patients were asked to come to the dental clinic at the agreed–upon time (to avoid 

unnecessary waiting) unaccompanied and with a mask. One patient was scheduled per 

30 minutes to avoid person–to–person contact. Upon arriving at the clinic, patients were 

asked to rub their hands with a hydroalcoholic gel for 20 seconds and to put on shoe co-

vers, as established by the protocol for preventing COVID–19 transmission in Spain [17]. 

The patients were informed that their behaviour in the waiting room would be ob-

served for a study. To blind them to the study, they were not informed about which be-

haviours were under observation to minimize the potential for behavioural changes due 

to being observed. After entering the waiting room, participants signed the informed con-

sent form and were instructed to sit down. Their pulse and blood pressure were taken 

after sitting for five minutes after which the chair they had sat in was disinfected. 

All participants gave prior consent to having their movements monitored. The move-

ment monitoring time of 30 minutes was the minimum time for the preparation and dis-

infection of the dental chair area. From an ethical point of view and considering the risk 

involved, it was agreed that patients stay the minimum time possible. During their time 

there, 7 minutes were allowed for the measuring of blood pressure and pulse, 15 minutes 

for the monitoring of facial self–touching (eyes and mask) and the remaining 8 minutes 

for questions and answers. All participants were subjected to the same conditions and in 

the same order. 

These participants generally have orthodontic checks every three weeks. At each ap-

pointment during a period of three months they were subjected to three experiments in 

which the incidence of self–touching was monitored, including different elements with 

the aim of observing if these measures reduce facial self–touching. 

At the first appointment, facial self–touching was monitored without including any 

measure of control (Experiment 1). At the second appointment, plastic disposable gloves 
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were worn (Experiment 2) and at the third appointment advisory signs, which remind the 

patients to avoid touching the face, were placed on the walls (Experiment 3). 

After this recording, participants filled out self–administered instruments using Mi-

crosoft forms to avoid contact with the paper. The questionnaire’s link was sent via e–mail 

or WhatsApp to their mobile device, and they completed it after the movement monitor-

ing time in the waiting room. 

This research is supported by the King Juan Carlos University Ethics and Research 

Committee (Registration number: 0103202006520). 

2.3. Instruments: 

A questionnaire was developed to evaluate socio–demographic variables of age, gen-

der, educational level (uneducated, primary, secondary or university degree). In addition, 

data were collected on their previous psychological problems (yes/no). 

The Microsoft Kinect was used to evaluate the detection and counting of movement 

patterns [18–23]. 

Anxiety symptomatology was evaluated as a trait using the trait anxiety subscale of 

the State–Trait Anxiety Inventory (STAI). The STAI is a self–report questionnaire com-

prising a state–anxiety subscale (how one feels in a particular time or situation) [24]. 

To evaluate perceived threat from COVID–19 the Brief Illness Perception Question-

naire version BIP–Q5 was used [25]. 

The heart rate and the blood pressure (systolic [mmHg] and diastolic [mmHg]) were 

measured by a member of the research team with a high–precision mercury sphygmoma-

nometer. The blood pressure was taken sitting down. 

The description of the instruments is attached in the online Appendix. 

https://github.com/mariajosegonzalez123/online-appendix.git (accessed on 29 June 2021) 

2.4. Statistical Analysis 

The study presents a longitudinal descriptive study considering the variables de–

scribed in the previous section. A statistical analysis was performed using SPSS v26 (SPSS 

Inc., Chicago, IL, USA). The data analysis included descriptive statistics and the Kolmo-

gorov–Smirnov test to evaluate the assumption of normality, which was confirmed. To 

know possible differences, t–tests and ANOVA were performed. Scheffé (if equal variance 

is assumed) and Games–Howell (if not) post hoc tests were used, and effect sizes were 

calculated. For t of independent samples, a Cohen’s d was performed. According to Cohen 

(1988), small Cohen’s d values are ≈0.2, medium ones are ≈0.5, and high ones are ≈0.8. For 

the ANOVA test, partial eta squared was carried out. Cohen (1988) considers small effect 

size values to be ≈0.01, medium ones to be ≈0.06, and those large enough to be taken into 

account as ≈0.14 [26]. 

The relationships between variables were analyzed using Pearson’s correlations. As 

the self–touching in the three different experimental situations was correlated, the as-

sumption of sphericity was examined using the Mauchly test. Finally, a procedure such 

as the Greenhouse–Geisser correction was used to address violation of sphericity. 

Repeated measurement analysis was performed to examine variations between and 

within subjects with regard to facial self–touching in the different experimental situations. 

Bonferroni’s multiple comparison procedure was calculated to identify differences in fa-

cial self–touching in the three different experimental situations. Significance was set at p 

< 0.01. 

A cut point of 39–40 has been suggested to detect clinically significant symptoms for 

the STAI–S scale, Low anxiety for STAI–S < 39, High Anxiety for STAI–S ≥ 39 [27]. Two 

cut points for BIPQ–5 were estimated based on the medium of 15 previous studies, low 

BIPQ–5 (<30), high BIPQ–5 (≥30). 
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3. Results 

3.1. Sociodemographic Variables 

The sample comprised 62 men and 88 women, with an age range of 20 to 47 years 

(29.91 ± 6.76). In terms of educational levels for the total sample, 45.3% had completed 

primary school, 30% had completed secondary school, and 24.7% had obtained a univer-

sity degree. 

Table 1 presents the descriptive data of the variables (STAI–S, BIPQ–5, having suf-

fered COVID–19, that some relative had suffered COVID–19, Self–touching/minute Ex-

perimental situation 1, Self–touching/minute Experimental situation 2, Self–touching/mi-

nute Experimental situation 3, Heart rate/minute, (systolic blood pressure and Diastolic 

blood pressure). Mean differences in sociodemographic factors were measured (age, gen-

der and educational level) regarding the target variables. Statistically significant differ-

ences were only found concerning participants’ gender. 

Table 1. Descriptive analysis of the study variables. 

Questionnaires Mean SD 

STAI–S 18.26 13.91 

BIPQ–5 29.28 11.39 

Self–touching/minute Experimental situation 1 0.70 0.11 

Self–touching/minute Experimental situation 2 0.52 0.14 

Self–touching/minute Experimental situation 3 0.70 0.14 

Heart rate/minute 75.26 11.36 

Systolic blood pressure 135.15 9.45 

Diastolic blood pressure 86.74 4.55 

As shown in Table 2, women presented more state–anxiety ( 
��20.61 ± 14.80, 
��14.91 

± 11.88, p = 0.01). People with previous psychological problems (anxiety, depression) pre-

sented more state–anxiety (p < 0.01). Where statistically significant differences occurred, 

moderate/large effect sizes were observed in all comparisons. 

Table 2. Differences in Gender and previous psychological problems (anxiety and depression) for STAI–S, BIPQ–5 and 

self–contact in the different experimental situations. 

Questionnaires 

Gender Previous Psychological Problems 

Mean (SD) 

Man 

n = 62 

Mean (SD) 

Woman 

n = 88 

t p d 

Mean (SD) 

Yes 

n = 26 

Mean (SD) 

No 

n = 124 

t p d 

STAI–S 14.9(11.88) 20.6 (14.8) 2.51 0.01 * 0.42 27.5 (19.1) 16.3 (11.7) 3.91 0.01 ** 0.71 

BIP–Q5 28.2(11.66) 29.9 (11.2) 0.89 0.37 0.14 33.9 (10.6) 28.3 (11.3) 2.43 0.02 * 0.51 

Self–contacts/minute 

ES 1 
0.7(0.1) 0.7 (0.1) 0.51 0.6 0.08 0.6 (0.1) 0.7 (0.1) 0.99 0.32 0.23 

Self–contacts/minute 

ES 2 
0.5 (0.1) 0.5 (0.1) 0.19 0.68 0.07 0.4 (0.1) 0.5 (0.1) 1.61 0.11 0.35 

Self–contacts/minute 

ES 3 
0.6 (0.1) 0.7 (0.1) 0.64 0.41 0.15 0.6 (0.1) 0.7 (0.1) 0.16 0.87 0.06 

Heart rate/minute 75.9 (11.5) 74.8 (11.2) 0.58 0.55 0.09 79.6(11.4) 74.3(11.1) 2.18 0.02 0.47 

Systolic blood pres-

sure 
134.5 (9.6) 135.5(9.3) 0.63 0.52 0.11 137.3(9.9) 134.7(9.3) 1.22 0.22 0.26 

Diastolic blood pres-

sure 
86.4 (4.5) 96.9 (4.5) 0.61 0.54 0.11 87.1 (4.8) 86.6 (4.5) 0.50 0.63 0.18 

Note: ES = experimental situation. * Significant at the 0.05 level. ** Significant at the 0.01 level. ES 1 (no control measures), 

ES 2 (disposable gloves), ES 3 (reminder posters). t = t–value. p = probability value. d = Cohen’s d or effect size (small ≈ 0.2, 

medium ≈ 0.5 and high ≈ 0.8). 
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3.2. Facial Self–Touching 

Neither age nor educational level is associated with facial self–contacts. 

An elevated perception of the threat of COVID–19 is associated with a statistically 

significant state–anxiety, as is the pulse and blood pressure. In experimental situations 1 

and 3 this is also expressed by an increase in facial self–touching. An elevated level of self–

touching is associated with state–anxiety, while major threat perception is associated neg-

atively with facial self–touching, independent of the control measures. See Table 3. 

Table 3. Intercorrelations between variables studied (STAI–S, BIPQ–5, Self–contacts/minute Experimental situation 1–2–

3, Heart rate/minute, Systolic blood pressure and Diastolic blood pressure) n = 150. 

Questionnaires 1 2 3 4 5 6 7 8 

STAI–S  0.188 * 0.220 ** 0.045 0.191 * 0.454 ** 0.328 ** 0.136 

BIPQ–5   –0.393 ** –0.466 ** –0.290 ** 0.082 0.043 0.044 

Self–contacts ES 1    0.738 ** 0.824 ** 0.274 ** 0.188 * 0.214 ** 

Self–contacts ES 2     0.654 ** 0.167 * –0.003 0.025 

Self–contacts ES 3      0.218 * 0.168 * 0.149 

Heart rate       0.341 ** 0.308 ** 

Systolic blood pressure        0.594 ** 

Diastolic blood pressure         

Note: ES = experimental situation. * Correlation is significant at the 0.05 level. ** Correlation is significant at the 0.01 level. 

ES 1 (no control measure`s), ES 2 (disposable gloves), ES 3 (reminder posters). 

As there were differences in facial self–touching in the different experimental situa-

tions, a repeated measure analysis was conducted to determine the location of the differ-

ences. Repeated measurements of the ANOVA revealed that there were significant differ-

ences in facial self–touching for the three experimental situations F (1, 149) = 340.08, p < 

0.01, η2 = 0.69). A minor frequency of self–touching was produced in experimental situa-

tion 2, in which the participants wore gloves, in experimental situation 2, (without any 

control measure) and the experimental situation 3 (with advisory signs) (Table 4, Figure 

1). 

Table 4. ANOVA measurement repeated for the self–contact variable in the different experimental situations. 

Study 
Self–Contacts 

ES 1 

Self–Contacts 

ES 2 

Self–Contacts 

ES 3 
1–2 1–3 2–3 

Facial  

Self–Contact 
0.7 (0.1) 0.5 (0.1) 0.7 (0.1) 

p < 0.01 ** 

IC [–2.1—1.6] 

1 

IC [–0.11–0.21] 

p < 0.01 ** 

IC [–0.7 –1.2] 

Note: ES = experimental situation. ** Significant at the 0.01 level l. ES 1 (no control measures), ES 2 (disposable gloves), ES 

3 (reminder posters). 
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Figure 1. Average number of self–contacts per minute in the different experimental situations. 

Note: ES = experimental situation. ES 1 (no control measures), ES 2 (disposable gloves), ES 3 (re-

minder posters). 

Since the psychological variables could act as confounding variables, we proceeded 

to explore them. Cut points for STAI–S were estimated: more anxious subjects (≥39), less 

anxious subjects (<39). An effect of interaction was observed between the groups of anxi-

ety and different situations (p < 0.01) (Figure 2). 

 

Figure 2. Average number of self–contacts per minute in different experimental situations according 

to anxiety levels. Note: ES = experimental situation. ES 1 (no control measures), ES 2 (disposable 

gloves), ES 3 (reminder posters). 

And as can be seen in Figure 3, intra–group differences were found (F (1,2) = 6.61, p 

< 0.01, η2 = 0.04, observed potency = 0.87) and inter–group (F (1,2) = 25.38, p < 0.01, η2 = 

0.14, observed potency = 0.99). 
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Figure 3. Average number of self–contacts per minute in different experimental situations according 

to perception on threat level. Note: ES 1 (no control measures), ES 2 (disposable gloves), ES 3 (re-

minder posters). 

As can be observed in Table 5, a multiple hierarchical regression was carried out to 

determine if the presence of anxiety symptoms (cognitive and physiological), as well as a 

major perception of COVID–19 increased the prediction of self–touching with gloves. The 

complete model of BIPQ–5, STAI–S and pulse, for predicting self–touching with gloves 

(Model 3) was statistically significant and predicted a total of 24.6% of the variance of 

facial self–contacts (F (3,146) = 17.22, p < 0.01). 

Table 5. Hierarchical Multiple Regression Prediction Self–contacts in ES 2 from health rate, STAI–S 

y BIPQ–5. 

Variable 

Frequency of Self–Contacts in ES 2 

Model 1 Model 2 Model 3 

B β B β B β 

Constant 5.49 **  7.59 **  7.83 **  

Heart rate 0.03 * 0.16 0.03 * 0.20 0.03 * 0.18 

BIPQ–5   –0.09** –0.48 –0.09 ** –0.49 

STAI–S     0.01 0.05 

       

R2 0.028  0.259  0.261  

F 4.223 *  25.709 **  17.229 **  

ΛR2 0.028  0.231  0.002  

ΛF 4.223 *  45.913 **  0.459  

Note. ES = experimental situation. ** Significant at the 0.01 level. ES 2 (disposable gloves). * Signifi-

cant at the 0.05 level. 

The addition of BIPQ–5 to the prediction (Model 1) led to a statistically significant 

increase in R2 of 0.23, F (2,147) = 25.709, p < 0.01. 

In this way a lesser incidence was observed of self–touching (with gloves), of anxiety 

symptoms expressed cognitively and physiologically as well as a lower threat perception 

of COVID–19, all of which increased the frequency of facial self–touching. 

4. Discussion 

While the pandemic of COVID–19 has posed a social and economic challenge it is 

especially serious in the sanitary field [28]. Without a cure for the virus, society must resort 

to control measures to avoid its propagation. It is understood that the use of masks and 
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the washing of hands can contribute to the reduction in the transmission of COVID–19 

[7,10]. However, until the present, studies do not exist that approach the effectiveness of 

other types of control measures that are believed to be efficient to differing degrees. 

Therefore, the present study by means of an experiment in a real but controlled set-

ting has evaluated the use of other control measures for facial self–touching such as gloves 

or advisory signs. Responding in this way to the main goal of our study, which is to ana-

lyze if the presence of control measures such as these can reduce the incidence of self–

touching in odontological clinics as a measure of infection control. 

It has been observed that the use of latex gloves is a useful measure for the reduction 

in facial self–touching in odontological clinics. In fact, in the experimental situation stud-

ied, a lesser incidence of facial self–touching was noted when reminder signs were intro-

duced compared with when control measures were absent. This is especially important 

considering the possible relationship between facial self–touching and infection from 

SARS–CoV–2 [15]. 

The present study proposes to examine if variables such as anxiety symptoms (cog-

nitive and physiological) and the threat perception of COVID–19 can be associated with 

facial self–touching, that is with the motor expression of anxiety symptoms. Our results 

show how in the experimental situation of wearing gloves, anxiety symptoms (cognitive 

and physiological) and a lesser threat perception increase the incidence of facial self–

touching. As is suggested by the literature, different expressions of anxiety are associated 

together [13,14], suggesting that people with greater anxiety symptoms may be more vul-

nerable to infection as they experience a greater incidence of facial self–touching [29]. 

Despite there not being previous studies which associate greater threat perception of 

COVID–19 with facial self–touching, it is hoped that frequent facial self–touching as a re-

petitive unconscious behavioural function, which may help and regulate the emotion, is 

tempered by the very specific fear and perceived risk of infection related with COVID–19. 

Given the nature of the fear stimulus of contracting COVID–19 it is much more likely that 

a certain hyper–vigilance is developed against possible threats (germs) and “unclean” be-

haviour such as touching the face, forming an inverse relationship between these varia-

bles. 

The present study also proposes to evaluate the differences in anxiety symptoms in 

relation to gender. Different components of anxiety symptoms are found to be associated 

together, nevertheless only state–anxiety is more present in women and people with pre-

vious mental health problems. This aspect is of special importance as other studies have 

indicated that women and people with mental health problems have been the groups most 

affected emotionally and mentally during this pandemic [30–32]. 

Despite the significant contributions of our study to the prevention of the expansion 

of COVID–19 in odontological clinics, the study is not exempt from limitations. Specifi-

cally, one of the main limitations of the analysis is that it does not permit the establishment 

of causal relationships. Additionally, an increase in the number of participants in future 

studies is recommended. However, until the present, there have been few intra–subject 

and longitudinal studies that have been undertaken during the pandemic and even less 

that have had this number of participants evaluated with subjective and objective 

measures. 

Additionally, this design permits the reduction or elimination at the last moment of 

the individual differences attributed to the error in the variation. Added to the above it is 

expected that the order of presentation of the experimental situations will not modify the 

results because these situations are totally independent and would have no cause to alter 

the behaviour of the participants. However, in future research it would be recommended 

to randomize the order of presentation of the experimental situations in order to reduce 

the possible error caused by their order of presentation. As the current situation is partic-

ularly delicate and changeable, the researchers considered it acceptable that all partici-

pants were exposed to the same conditions in the same order. 
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This study displays data collected in a natural setting for the participants, which re-

duces the experimental reactivity but at the same time endeavours to control odd varia-

bles that could obscure the results. In addition, it evaluates the participants by means of 

subjective and objective procedures, which reduce the errors associated with social desir-

ability. 

This work is novel in relation to the resources employed and its results and is espe-

cially important in the odontological field, a high risk setting for contagion. The data in-

dicate the importance of the use of gloves as a control measure for the reduction in facial 

self–touching and its relevance with regard to future contagion in odontological clinics. 

Despite the benefits found in this regard, we believe that there is a need for educational 

interventions to ensure the correct use of gloves. Of particular interest to reduce the risk 

of infection is the proper removal of gloves. Future research should investigate whether 

there is also an increased likelihood of touching the face once the gloves are removed. 

It also indicates the importance of psychological variables associated with the in–

crease in facial self–touching, noting how those people who exhibit greater anxiety symp-

toms in all its expressions, are prone to more facial self–touching as is the case with those 

who have greater threat perception of COVID–19. 

5. Conclusions 

In conclusion, we point out that gloves seem to be a useful measure to reduce facial 

self–contacts. For all of the above reasons, we believe that it is necessary to establish edu-

cational actions and policies that will have an impact on the proper use of gloves to pre-

vent contagion. 

Author Contributions: Conceptualization, M.C.-D. and M.J.G.-O.; methodology, L.L.-T.; software, 

L.L.-T.; validation, M.C.-D., M.J.G.-O. and M.R.-M.; formal analysis, L.L.-T.; investigation, M.C.-D., 

M.J.G.-O. and M.R.-M.; resources, M.C.-D., M.J.G.-O. and M.R.-M.; data curation, M.J.G.-O.; writ-

ing—original draft preparation, M.C.-D., M.J.G.-O. and L.L.-T.; writing—review and editing, M.C.-

D., M.J.G.-O. and L.L.-T.; visualization, M.C.-D.; supervision, M.J.G.-O. All authors have read and 

agreed to the published version of the manuscript. 

Funding: This research received no funding. 

Institutional Review Board Statement: The study was conducted according to the guidelines of the 

Declaration of Helsinki, and approved by the Ethics Committee of Rey Juan Carlos University (Reg-

istration number: 0103202006520). 

Informed Consent Statement: Informed consent was obtained from all subjects involved in the 

study. 

Data Availability Statement: The data that support the findings of this study are available on re-

quest from the corresponding author. The data are not publicly available due to privacy and ethical 

restrictions. 

Acknowledgments: The authors would like to thank the participants of the study, who underwent 

several evaluations in a selfless way, with the purpose of contributing to science. 

Conflicts of Interest: The authors declare no conflict of interest. 

Appendix A 

The instruments are described in more detail in the online appendix. In addition, the 

administered online questionnaire is presented. (Link: https://github.com/mariajosegon-

zalez123/online-appendix.git (accessed on 29 June 2021)) 

References 

1. Country & Technical Guidance-Coronavirus Disease (COVID-19). Retrieved 2 November 2020. https://www.who.int/emergen-

cies/diseases/novel-coronavirus-2019/technical-guidance (accessed on 5 March 2021). 



Int. J. Environ. Res. Public Health 2021, 18, 6983 10 of 11 
 

 

2. WHO Director-General’s Opening Remarks at the Media Briefing on COVID-19—11 March 2020. Available online: 

https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-

covid-19---11-march-2020 (accessed on 5 March 2021). 

3. Dhama, K.; Sharun, K.; Tiwari, R.; Dadar, M.; Malik, Y.S.; Singh, K.P.; Chaicumpa, W. COVID-19, an emerging coronavirus 

infection: Advances and prospects in designing and developing vaccines, immunotherapeutics, and therapeutics. Hum. Vaccines 

Immunother. 2020, 16, 1232–1238, doi:10.1080/21645515.2020.1735227. 

4. COVID-19|European Centre for Disease Prevention and Control. Available online: https://qap.ecdc.europa.eu/public/exten-

sions/COVID-19/COVID-19.html#global-overview-tab (accessed on 5 March 2021). 

5. Infección Por el Nuevo Coronavirus COVID-19. Informe Epidemiológico COVID-19; Dirección General de Salud Pública. CON-

SEJERÍA DE SANIDAD. https://www.comunidad.madrid/sites/default/files/doc/sanidad/epid/informe_epidemiologico_sema-

nal_covid.pdf (accessed on 5 March 2021). 

6. Hamedani, S.; Farshidfar, N.; Ziaei, A.; Pakravan, H. The Dilemma of COVID-19 in Dental Practice Concerning the Role of 

Saliva in Transmission: A Brief Review of Current Evidence. Eur. Oral Res. 2020, 54, 92–100, doi:10.26650/eor.20200050. 

7. Li, J.-P.O.; Lam, D.S.C.; Chen, Y.; Ting, D.S.W. Novel Coronavirus disease 2019 (COVID-19): The importance of recognising 

possible early ocular manifestation and using protective eyewear. Br. J. Ophthalmol. 2020, 104, 297–298, doi:10.1136/bjophthal-

mol-2020-315994. 

8. Wise, J. Covid-19: New coronavirus variant is identified in UK. BMJ 2020, 371, m4857, doi:10.1136/bmj.m4857. 

9. Koyama, T.; Platt, D.; Parida, L. Variant analysis of SARS-CoV-2 genomes. Bull. World Health Organ. 2020, 98, 495–504. 

10. Pradhan, D.; Biswasroy, P.; Naik, P.K.; Ghosh, G.; Rath, G. A Review of Current Interventions for COVID-19 Prevention. Arch. 

Med Res. 2020, 51, 363–374, doi:10.1016/j.arcmed.2020.04.020. 

11. Furuya, H. Prediction of Potential Respiratory Tract Infection from SARS-CoV-2 Through Hand-to-face Contact Transmission. 

Tokai J. Exp. Clin. Med. 2020, 45, 170–175. 

12. Firouzbakht, M.; Omidvar, S.; Firouzbakht, S.; Asadi-Amoli, A. COVID-19 preventive behaviors and influencing factors in the 

Iranian population; a web-based survey. BMC Public Heal. 2021, 21, 1–7, doi:10.1186/s12889-021-10201-4. 

13. Roos, A.-L.; Goetz, T.; Voracek, M.; Krannich, M.; Bieg, M.; Jarrell, A.; Pekrun, R. Test Anxiety and Physiological Arousal: A 

Systematic Review and Meta-Analysis. Educ. Psychol. Rev. 2021, 33, 579–618, doi:10.1007/s10648-020-09543-z. 

14. Kwok, Y.L.A.; Gralton, J.; McLaws, M.-L. Face touching: A frequent habit that has implications for hand hygiene. Am. J. Infect. 

Control. 2015, 43, 112–114, doi:10.1016/j.ajic.2014.10.015. 

15. Nicas, M.; Best, D. A Study Quantifying the Hand-to-Face Contact Rate and Its Potential Application to Predicting Respiratory 

Tract Infection. J. Occup. Environ. Hyg. 2008, 5, 347–352, doi:10.1080/15459620802003896. 

16. Pérez-Fuentes, M.C.; Molero, M.M.; Martos, Á.; Gázquez, J.J. Threat of COVID-19 and emotional state during quarantine: Pos-

itive and negative affect as mediators in a cross-sectional study of the Spanish population. PLoS ONE 2020, 15, e0235305. 

17. Coem. Protocolo de Prevención Sanitaria Frente al Covid-19. Colegio de Odontólogos de Madrid (COEM). 2020. Available 

online: https://www.coem.org.es/media/news/pdf/protocoloCovidPacientesCOEM.pdf (accessed on 1 March 2021). 

18. Giakoumis, D.; Drosou, A.; Cipresso, P.; Tzovaras, D.; Hassapis, G.; Gaggioli, A.; Riva, G. Real-time monitoring of behavioural 

parameters related to psychological stress. Stud. Heal. Technol. Inform. 2012, 181, 287–291. 

19. Edmunds, D.M.; Gothard, L.; Khabra, K.; Kirby, A.; Madhale, P.; McNair, H.; Roberts, D.; Tang, K.K.; Symonds-Tayler, R.; 

Tahavori, F.; et al. Low-cost Kinect Version 2 imaging system for breath hold monitoring and gating: Proof of concept study for 

breast cancer VMAT radiotherapy. J. Appl. Clin. Med Phys. 2018, 19, 71–78, doi:10.1002/acm2.12286. 

20. Galna, B.; Barry, G.; Jackson, D.; Mhiripiri, D.; Olivier, P.; Rochester, L. Accuracy of the Microsoft Kinect sensor for measuring 

movement in people with Parkinson’s disease. Gait Posture 2014, 39, 1062–1068, doi:10.1016/j.gaitpost.2014.01.008. 

21. Clark, R.A.; Pua, Y.-H.; Fortin, K.; Ritchie, C.; Webster, K.E.; Denehy, L.; Bryant, A.L. Validity of the Microsoft Kinect for assess-

ment of postural control. Gait Posture 2012, 36, 372–377, doi:10.1016/j.gaitpost.2012.03.033. 

22. Allahyari, T.; Samani, A.S.; Khalkhali, H.-R. Validity of the Microsoft Kinect for measurement of neck angle: Comparison with 

electrogoniometry. Int. J. Occup. Saf. Ergon. 2016, 23, 524–532, doi:10.1080/10803548.2016.1219148. 

23. Springer, S.; Seligmann, G.Y. Validity of the Kinect for Gait Assessment: A Focused Review. Sensors 2016, 16, 194, 

doi:10.3390/s16020194. 

24. Spielberger, C.D.; Gorsuch, R.; Lushene, R.; Vagg, P.R.; Jacobs, G.A. Manual for the State-Trait Anxiety Inventory; Consulting 

Psychologists Press: Palo Alto, CA, USA, 1983. 

25. Pérez-Fuentes, M.C.; Molero, M.M.; Oropesa, N.F. Questionnaire on Perception of Threat from COVID-19. JCM 2020, 9, 1196. 

26. Cohen, J. Statistical Power Analysis for the Behavioral Sciences; 2.a ed., Routledge. 2013. Available online: https://www.taylor-

francis.com/books/9780203771587 (accessed on 3 March 2021). 

27. Julian, L.J. Measures of anxiety: State-Trait Anxiety Inventory (STAI), Beck Anxiety Inventory (BAI), and Hospital Anxiety and 

Depression Scale-Anxiety (HADS-A). Arthritis Rheum. 2011, 63, S467–S472, doi:10.1002/acr.20561. 

28. Prado-Gascó, V.; Gómez-Domínguez, M.T.; Soto-Rubio, A.; Díaz-Rodríguez, L.; Navarro-Mateu, D. Stay at Home and Teach: A 

Comparative Study of Psychosocial Risks Between Spain and Mexico During the Pandemic. Front. Psychol. 2020, 11, 

doi:10.3389/fpsyg.2020.566900. 

29. Woods, D.W.; Miltenberger, R.G. Are persons with nervous habits nervous? A preliminary examination of habit function in a 

nonreferred population. J. Appl. Behav. Anal. 1996, 29, 259–261. 



Int. J. Environ. Res. Public Health 2021, 18, 6983 11 of 11 
 

 

30. Ramírez-Ortiz, J.; Castro-Quintero, D.; Lerma-Córdoba, C.; Yela-Ceballos, F.; Escobar-Córdoba, F. Mental health consequences 

of the COVID-19 pandemic associated with social isolation. Colomb. J. Esthesiol. 2020, 48, 4. 

31. Duan, L.; Zhu, G. Psychological interventions for people affected by the COVID-19 epidemic. Lancet Psychiatry 2020, 7, 300–302, 

doi:10.1016/s2215-0366(20)30073-0. 

32. Wang, C.; Pan, R.; Wan, X.; Tan, Y.; Xu, L.; Ho, C.S.; Ho, R.C. Immediate Psychological Responses and Associated Factors during 

the Initial Stage of the 2019 Coronavirus Disease (COVID-19) Epidemic among the General Population in China. Int. J. Environ. 

Res. Public Health 2020, 17, 1729, doi:10.3390/ijerph17051729. 


