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Abstract  

Analysis of thirty-one hours of video-data documenting 36 experienced drivers highlighted 

the prevalence of face-touching, with 819 contacts identified (mean frequency: 26.4 face 

touches/hour (FT/h); mean duration: 3.9-seconds). Fewer face-touches occurred in high 

primary workload conditions (where additional physical/cognitive demands were placed on 

drivers), compared to low workload (4.4 and 26.1 FT/h, respectively). In 42.5% of touches (or 

11.2 FT/h), mucous membrane contact was made, with fingertips (33.1%) and thumbs 

(35.6%) most commonly employed. Individual behaviours differed (ranging from 5.1 to 90.7 

FT/h), but there were no significant differences identified between genders, age-groups or 

hand used. Results are of relevance from an epidemiological/hygiene perspective within the 

context of the COVID-19 pandemic (and can therefore inform the design of practical 

solutions and encourage behavioural change to reduce the risk of self-inoculation while 

driving), but they also help to elucidate how habitual human behaviours are imbricated with 

the routine accomplishment of tasks. 

 

Keywords: Face-touching, driving, COVID-19, hand hygiene, self-inoculation, infection 

transmission 

 

Practitioner Summary: The study highlights the propensity of face touching whilst driving 

through the analysis of on-road video datasets. Results have implications for the design of 

technological interventions (such as touchless interfaces and driver monitoring systems) and 

can inform awareness campaigns to reduce the risk of self-inoculation and infection 

transmission while driving. 
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Introduction 

Driving is a complex, visuospatial task requiring the physical touch and manipulation of 

various devices and artefacts to control and interact with the vehicle and environment in a safe 

and efficient manner (Michon, 1985). For example, the driver must turn the steering wheel to 

manoeuvre and guide the vehicle, actuate stick controls to engage direction signals and 

windscreen wipers etc., and depress or twist various knobs, dials and buttons (or touch a 

touchscreen) to change cabin temperature, interact with infotainment systems etc. There is a 

plethora of research looking at the organisation and integration of these physical, “touch” 

tasks – largely from the perspective of form, function and performance (e.g. Burnett and 

Irune, 2009). Studies have also explored touch in the context of design, for example, 

investigating how to differentiate between two or more controls using the sense of touch. This 

has resulted in many influential and highly-cited human factors guidelines regarding control 

coding (e.g. Jenkins, 1947; Bradley, 1967; Chapanis and Kinkade, 1972; Boff and Lincoln, 

1988), that have been subsequently employed in the design of traditional physical controls 

within vehicles (e.g. Burnett and Porter, 2001). Moreover, research studies have highlighted 

that drivers are particularly sensitive to the touch characteristics of controls in vehicles when 

making judgements concerning the overall quality of a design (Burnett and Irune, 2009). 

However, driving studies typically fail to acknowledge or recognise intrinsic and habitual 

human touch behaviours, such as interactions with oneself, and to consider how these may 

impact on the specific task or activity under evaluation. For example, if a driver pauses to 

scratch their nose or rub their eye while they are driving, they may inadvertently delay 

activation of the windscreen wipers or interrupt a lane change manoeuvre. This can elevate 

primary task risk factors. For example, the driver’s vision may be temporarily obscured 

resulting in them missing an approaching hazard, or the available space/headway may have 

significantly reduced such that it is now too short to consider safely changing lanes.  

A related, additional concern is that such “face-touching” behaviours, by their very nature, 

present a health or hygiene risk to driver. For example, by scratching their nose or rubbing 

their eye, the driver may inadvertently transfer a foreign substance (acquired from a 

contaminated vehicle control/surface while driving or prior to entering the vehicle) to their 

face. The current COVID-19 pandemic has brought such concerns to the stark attention of the 

populace. Indeed, face-touching has already been recognised as a mechanism for the 

transmission of disease and infection, and therefore presents an indisputable risk to public 

health in the context of COVID-19. Consequently, quantifying and characterising face-

touching behaviours in different contexts is important. Although various environments have 

been scrutinised, driving is notably absent. Using the COVID-19 global public health crisis as 

a backdrop to frame the research, the paper presents a study investigating the propensity of 

face touching whilst driving through the analysis of existing on-road driving datasets. The 

primary aim of the study was to identify drivers’ propensity to face-touch during routine 

driving and to quantify and characterise this behaviour, for example, by considering the 

impact of primary and secondary task factors, such as workload. The findings provide new 

understanding about the potential risks faced by drivers during the everyday, private and 
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occupational activity of driving and present a new and novel perspective on analysing human 

behaviour. 

 

Face Touching and COVID-19 

In December 2019, the first case of COVID-19 (a highly infectious, novel coronavirus: 

SARS-COV-2, originating in Wuhan, China) was reported to World Health Organisation, 

(WHO, 2020). Since then, the virus has spread rapidly throughout the World. Current figures 

(at time of writing) show 247,129,785 confirmed cases worldwide, with 5,008,683 deaths 

(Johns Hopkins Coronavirus Resource Center, 2021). The COVID-19 pandemic presents an 

unparalleled threat to public health and the global economy (Ali et al., 2020; Ozili & Arun, 

2020).  

The COVID-19 virus can be transmitted by self-inoculation. Self-inoculation is a type of 

contact transmission whereby a person’s contaminated hands make subsequent contact with 

another area of their body and thereby introduces contaminated material to those sites. For 

diseases carried in the nasal mucosa, self-inoculation may occur via face-touching if contact is 

made with the mucous membranes of the eyes, mouth and nose, which together comprise the 

“T-zone” (Elder et al., 2014). Self-inoculation through face-touching has been shown to be a 

highly efficient transmission mechanism for coronaviruses, including COVID-19 (Kampf, 

2020), though it is noted that self-inoculation does not necessarily constitute the main 

infection vector for COVID-19. 

Face-touching is defined as touching any part of one’s hair, face, neck or shoulders (HFNS), 

with one’s hand (Zhang et al., 2020), and is a habitual behaviour, often occurring with little or 

no conscious awareness (Harrigan et al., 1987). Ekman and Friesen (1969) postulated that 

self-touching acts are an effort to manage unpleasant emotions, that is, they signify ‘emotional 

leakage’ which represent the person’s arousal state. Furthermore, there is evidence to suggest 

that facial self-touch has associations with attentional focusing (Barroso et al., 1980) and is 

common in stressful, or high workload, situations (Grundwald et al., 2014). For example, 

Mueller et al. (2019) found that self-touch was triggered in participants whilst undertaking 

delayed memory tasks, suggesting the potential influence of variation in cognitive demand 

and workload.  

Data on face-touching behaviours have been used to assess the likelihood of pathogen transfer 

to the body, with frequency of touch used to calculate health risk based on exposure 

modelling (Beamer et al., 2015). These data can also help understand and mitigate the 

potential ramifications of inadequate handwashing after handling any potentially dangerous 

substance, which may lead to dermatological issues, poisoning or ocular irritation or infection. 

Although the current, published data are limited, a number of common activity settings have 

been explored. Dimond and Harries’s (1984) early study involved 20-minute observations of 

university students. On average, students touched their face 13.33 times. Most self-touch was 

directed towards the mouth, chin and nose. Interestingly, left hand face-touching 

predominated, suspected to be because the non-dominant, left hand is typically employed for 

auxiliary (non-skill-based) functions (Kousaka et al., 2013). Hatta and Dimond (1984) and 
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Zhang et al. (2020) also reported higher prevalence of non-dominant hand use during face-

touching, as well as the occurrence of “private” functions, such as nose-picking and eye-

rubbing. Kwok et al.’s (2015) observational study of medical students in a lecture hall found 

that, on average, students touched their faces 26 times per hour – demonstrating the 

prevalence of the behaviour even amongst those who have been educated in hand hygiene and 

infection control. 

Face-touching presents a particular problem if hand hygiene practices are poor, especially 

following contact with contaminated surfaces, or fomites, or any potentially hazardous 

material (see: Aiello & Larson, 2002; Lau et al., 2012; Larson et al., 2003). Inadequate or 

ineffectual hand washing is often cited as the most significant contributory factor (Curtis & 

Cairncross, 2003), with studies showing that any and all areas of the hand may be missed or 

inadequately cleaned (see: Taylor, 1978; Szilágyi et al., 2013; Vanyolos et al., 2015). In 

addition, the required length of time for effective contamination removal (i.e. 15-30 seconds) 

(Fuls et al., 2008; Luby et al., 2007) is seldom met during “normal” handwashing conditions. 

For example, Edwards et al. (2002) reported that only 10% of a population of 313 university 

students handwashed for longer than 15 seconds, and in Drankiewicz and Dundes’s (2003) 

study, only 2% of participants washed their hands for ten seconds or longer. Moreover, these 

findings involved direct observation, which may have actually increased the likelihood and 

duration of handwashing (Edwards et al., 2002) – handwashing practices in “everyday” 

settings may be even shorter. 

In order to minimise the airborne transmission of the COVID-19 virus, the wearing of 

personal protective equipment (PPE), notably face masks or coverings, became mandatory in 

enclosed public settings, such as public transport, shopping centres and during driving lessons 

in the UK on 24 July 2020 (GOV.UK, 2020). However, this also prompted concern amongst 

some that wearing masks may inadvertently increase transmission rates (European Centre for 

Disease Prevention and Control, 2020). Amongst the reasons cited was that putting on a face 

mask naturally places (potentially contaminated) hands in close proximity to the face, thereby 

increasing the potential for self-inoculation through face-touching, and that people may make 

frequent adjustments while wearing their mask particularly if the mask is tight-fitting or 

uncomfortable. Nevertheless, Lucas et al. (2020) did not report an increased incidence of 

face-touching in their investigation involving participants both with and without a mask. In 

practice, face-touching actually decreased with mask wearing (5.4 face touches per hour when 

wearing a mask compared to 20 per hour without a mask), though it is noted that the study 

was conducted amongst health professionals, specifically paediatric haematology and 

oncology staff, who would be expected to be more attuned to the potential risks in situations 

when face masks are required. In contrast, Chen et al. (2020) explored mask-wearing and 

face-touching behaviour in general populations. Videographic data captured from public 

spaces before and during the COVID-19 pandemic in China, South Korea, Japan and Western 

Europe (England, France, Germany, Italy and Spain) were analysed. This also confirmed that 

an increase in mask-wearing correlated with a decrease in face-touching, especially associated 

with the T-zone – although it is noted that concurrent education campaigns on the risk of 

transmission by face-touching may also account for some of this reduction. 
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Driving 

Driving is commonly classified as an essential daily activity worldwide (Cobb & Coughlin, 

1998), and was specifically identified as a necessity during recent national COVID-19 

lockdowns, for example, for food shopping and essential work. There has also been a notable 

decline in the use of public transport since the outbreak of COVID-19 in the UK, 

accompanied by a corresponding increase in private car usage (Department for Transport, 

2020). This mirrors the effects seen during the SARS epidemic, which severely reduced 

public transportation usage due to health and safety concerns (Wang et al., 2014).  

Concerns have already been raised regarding the potential airborne transmission of pathogens 

through ventilation systems operating within the confined interior of a car (Knibbs et al., 

2012, Sattar et al., 2016). In the context of COVID-19, Jayaweera et al. (2020) postulate that 

with the air conditioning on and windows closed, the recirculation of cooled air could result in 

an infected backseat passenger exposing all passengers in the car if they cough, for example. 

Indeed, two early cases were reported in Sri Lanka – one in which the driver became infected 

with COVID-19 after travelling for less than an hour with an infected passenger sitting in the 

backseat (Jayaweera et al., 2020).  

A further concern is that while the exterior of the car is often considered as a projection of 

public self, the interior is considered a private space (Squires, 2010). As such, “private” face-

touching behaviours, such as nose-picking and ear cleaning, may be more prevalent amongst 

drivers in their own cars, and when travelling alone. Indeed, although not conducted in the 

automotive domain, Hendley et al.’s (1973) research reported differences in touch habits 

based on public visibility. For example, higher frequencies of touching or picking of their 

nose were recorded by participants when seated in an open amphitheatre compared to 

participants seated in an intimate conference seating plan. Wilson et al. (2020) conducted 

similar observations in ten separate indoor locations and reported significant differences in 

touch frequencies between locations, that were suspected to be privacy-related.  

Aims of the Study  

The everyday, private and occupational activity of driving is an important and under-

evaluated area in the context of face-touching yet presents a genuine risk of self-inoculation in 

the current COVID-19 pandemic. Using archival video data collected from two on-road user 

studies undertaken prior to the COVID-19 pandemic, this study aims to identify the intrinsic 

and habitual face-touching behaviour undertaken by drivers during routine driving. To 

quantify and characterise this behaviour, the study aims to highlight the frequency, duration 

and distribution of face-touches. A further aim is to expose any associations between 

individual differences (gender, age, dominant hand used), and begin to explore the effect of 

primary and secondary task workload on face-touching behaviour.  
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Methodology 

Video Data 

Archival video data taken from two on-road driving studies were analysed – Pampel et al. 

(2019) and Morris et al. (2015). Both of these studies occurred prior to the COVID-19 

pandemic and at the time of data collection, neither study purported to be concerned with 

face-touching. Informed consent was obtained from each participant during the original 

studies for subsequent, additional analyses. The current study involving the re-analysis of 

these data was approved by the University of Nottingham Faculty of Engineering ethics 

committee. Table 1 shows relevant details from the original studies. 

 

 Study One (Pampel et al., 2019) Study Two (Morris et al., 2015)  

Study 

context 

12-mile segment of the M1 motorway 

(UK); off-peak traffic  

Varied, continuous driving route, 

including A-roads, town road and dual 

carriage ways (UK).  

 

Car  Right hand drive, manual gear box, 

Ford Focus. 

Right hand drive, manual gear box.  

Focus of 

study 

Driver distraction.  

Participants required to undertake a 

secondary touchscreen task while 

driving. Touchscreen was located in 2 

different positions. 

Navigation, Green Driving Advisory.  

Participants were required to follow 

navigational instructions provided by 

a passenger, or via a GPS-satellite 

navigation device.  

Participants  

(age: 

mean/SD) 

19 total 

13 male (35/11.3) 

6 female (33.3/10) 

17 total 

10 male (39.5/10.6) 

7 female (44/9.1)  

Eligibility  Experienced drivers Minimum of one unfamiliar journey 

per month 

Passenger 

present 

Yes (researcher)  Yes (researcher)  

Cameras Four cameras located within car 

(Figure 1) 

Four cameras located within car 

(Figure 2) 

Duration  

(hh:mm:ss) 

04:36:11.7  

Mean video length: 7 minutes and 46 

seconds (0:07:46) 

26:25:22.3. 

Mean video length: 93.25 minutes 

(00:93:15.0).  
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Table 1: Details of study data, showing Pampel et al. (2019) (L) and Morris et al. (2015) (R). 

Note: Only a meta-analysis is reported in Morris et al (2015). Further details have therefore 

been collected via researchers involved directly in the project and also inferred through the 

video data available. 

 

 

 

Figure 1 Caption: Screenshot showing camera views used during Study One (Pampel et al., 

2019) 

Figure 1 Alt Text: A four-panel image showing the video feeds captured during the original 

study and used for analysis during the current study. These show a picture of the driver and 

passenger from behind, a close up of the driver’s face, their arms on the steering wheel and a 

view of the cockpit. 
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Figure 2 Caption: Screenshot showing camera views used during Study Two (Morris et al., 

2015)   

Figure 2 Alt Text: A four-panel image showing the video feeds captured during the original 

study and used for analysis during the current study. These show a close-up picture of the 

driver’s face, a view of the driver from the side, and the forward and rearward views of the 

external road environment. 

 

Participants 

Thirty-six drivers were observed across the two datasets. All participants had normal or 

corrected vision and no known health issues. All drivers were aged over 21 and drove at least 

3000 miles per annum. The complete sample for the analysis (i.e. from both studies), 

consisted of 23 male and 13 female drivers. The mean age was 37.9 for male participants (SD 

= 11.2) and 39.9 for female participants (SD = 10.5). 

Face Touching Coding Scheme 

Videos were coded for face touching area and the hand segment used with Behavioural 

Observation Research Interactive Software (BORIS) (Friard & Gamba, 2016) (inter-rater 

reliability, α = .89). Face touching behaviour was categorised using Zhang et al.’s (2020) 

taxonomy, in which the face is split into six segments: hair, neck, shoulders, face (middle), 

face (left) and face (right), each with clearly defined sub-surface areas (Figure 3 and Table 2). 

Contact measurement was only declared when a hand and face were in direct contact with 
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each other, and in accordance with Zhang et al.’s (2020) taxonomy. Face contact with other 

parts of the body (e.g. the driver’s forearm) were not included. Roaming face region contacts 

were counted as separate contacts when the point of hand contact changed definitive face 

region (Morita et al., 2019). For example, if the driver touched their nose (N1) and then their 

lips (FM3), two contacts were recorded.  

 

Figure 3 Caption: Classification of touch action on hair, face, neck and shoulders, with 

mucous membranes are shown in red (L), and sub-surface listed codes (R) (Zhang et al., 

2020) 

Figure 3 Alt Text: Figure shows three line drawings to explain the coding scheme used during 

the analysis. The first image shows a person’s head, torso and right arm. They are holding 

their hand in front of their face and arrows extend from each fingertip to the face and 

shoulders indicating potential face-touching actions. The eyes, nostrils and mouth are shaded 

red to indicate the mucous membranes. The second and third images show the head and 

shoulders only from the front and back, respectively, with the different coding areas 

delineated and annotated. 

 

Surface Sub-surface Code Surface Sub-surface Code 

Hair 

Front top of 

hair 
H1 

Face (Left) 

Left forehead FL1 

Back hair H2 Left eye FL2 

Neck 
Front neck N1 

Peripheric area of left 

eye 
FL3 

Back neck N2 Left cheek FL4 

Shoulders 
Left shoulder S1 Left ear FL5 

Right shoulder S2 Face 

(Right) 

Right forehead FR1 

Face Nose (upper FM1 Right eye FR2 
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(Middle) part) 

Nostril FM2 
Peripheric area of 

right eye 
FR3 

Lips  FM3 Right cheek FR4 

Chin FM4 Right ear FR5 

 

Table 2: Classification and code allocation of face-touching areas (Zhang et al., 2020). 

Hand segments were coded using regions identified by Taylor (1978) and Szilágyi et al. 

(2013), which focus on areas of the hand that are frequently missed or inadequately cleaned 

during handwashing. Hand mappings were devised with the palmar and dorsal surfaces of the 

hand each segmented into five sections (Figure 4, Table 3). In situations where multiple sub-

surfaces of the hand were used during the touch action, all areas were recorded. For example, 

if a driver touched their hand on their lips in a closed fist, palmar fingers (PFT), palmar palm 

(PP) and palmar thumb (PT) may be involved and subsequently all three areas were recorded. 

When the means of contact changed significantly, a new face-touching contact and hand area 

were recorded.  

 
Figure 4 Caption: Palmar (A) and dorsal (B) sides of the hand coding segments 

Figure 4 Alt Text: Figure shows two line drawings of the bottom (palmar) and top (dorsal) 

sides of a single human hand. The different areas used for coding face-touches are delineated 

on the hands in different colours and labelled with text.  

 

Table 3: Hand segment classification and code allocation. 

Palmar side Dorsal side 

Section Code Section Code 
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Fingertips PFT Fingertips DFT 

Fingers PF Fingers DF 

Palm PP Palm DP 

Thumb PT Thumb DT 

Thumb tip PTT Thumb tip DTT 

 

Driver Workload Coding Scheme 

In order to explore any relationship between workload and face-touching behaviour, the 

following assumptions and coding schemes were adopted. Firstly, for study one (Pampel et 

al., 2019), all testing took place on a motorway and primary task (driving) workload was 

therefore consistent (as far as practicable) between tasks and participants, i.e., there were no 

junctions or sudden changes to the road layout, and data collection only took place at times 

when traffic density was expected to be low (in any situation to the contrary, either data 

collection was delayed, or the study was aborted). Pampel et al. (2019) explored drivers’ 

interactions with an in-vehicle touchscreen, positioned in the centre console in two different 

locations – firstly, at the top of the centre console, aligned with the top of the dashboard and 

drivers’ line of sight, and then in a lower position, 10cm below this. Thus, secondary task 

workload differed between conditions (nominally, ‘high’ and ‘low’), with the upper position 

designated ‘low’ workload, and the lower position. ‘high’ workload.  

For study two (Morris et al., 2015), participants drove along a more diverse route, including a 

variety of different junctions and route decision points, and were also required to interact with 

other road users. Thus, primary task (physical and cognitive) workload differed along the 

route and between participants. To differentiate primary task workload, the presence of 

known elevators of workload were coded for each face-touching event. These events 

included: lane changing, rapid deceleration, turn preparation (Kim et al., 2014), and left and 

right turn manoeuvres (Hancock et al., 1990), i.e., situations that placed additional demands 

on vehicle handling and/or information processing (Jahn et al., 2005). If any such event 

occurred during the four seconds immediately preceding a face-touch (thereby allowing time 

for the workload to develop – in line with Verwey (2000)), the primary task workload was 

deemed to be ‘high’. For face-touching acts occurring on straight roads without other 

vehicles, primary task workload was coded as ‘low’. 

In summary, secondary task workload was coded for face-touching events occurring in 

Pampel et al., 2019 across each condition, whereas primary task workload was coded in 

Morris et al., 2015 for each face-touching event. Workload data from each study were 

therefore evaluated independently. In both situations, workload was nominally ‘high’ or 

‘low’.  
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Analysis Approach and Statistical Testing 

Descriptive statistics are provided for overall touch frequency and duration, and the 

distribution of face-touches. To explore any associations between individual differences 

(gender, age, dominant hand used) and workload on face-touching behaviour, inferential 

analyses are performed. These data are tested for normality using the Shapiro-Wilk test of 

normality. In situations where this is violated, appropriate non-parametric tests are employed. 

Thus, the Mann-Whitney U-test was employed to evaluate gender, Kruskal–Wallis H-test for 

age and Wilcoxon signed-rank for dominant hand used and hand surface (palmar or dorsal). 

For data that were normally distributed, parametric analyses were employed, such as a paired 

samples t-test to evaluate the effect of primary and secondary task workload on face-touching. 

 

 

Results and Analysis 

Touch Frequency and Duration 

In total, 819 contacts with the HFNS were recorded during 31:01:34.1 (hh:mm:ss) analysed. 

As an illustration, this equates to a mean touch frequency of 26.4 times per hour – in other 

words, a new HFNS touch was made every 2.3 minutes, and each touch lasted 3.9 seconds, on 

average. Most (over 97%, or 35 out of 36), but not all, drivers displayed face-touching 

behaviours. Amongst these, touch frequency ranged from 5.1 to 90.7 per hour (Figure 5), 

demonstrating that while some drivers seldom touched their face (i.e. once every 12 minutes, 

or so), others were doing so frequently (approximately every 40 seconds). Duration of contact 

varied considerably, indicating that for some drivers, touches were quick whereas others 

displayed more sustained face-touching behaviours (Figure 6). 

The face itself was touched most (79.6%), followed by the hair (10.0%), neck (8.6%) and 

shoulders (1.7%). Thus, on average, drivers touched their face 21 times, their hair 2.6, their 

neck 2.3 and their shoulder 0.5 times every hour. Results revealed the prominence of self-

touch in the T-zone (Figure 7). All segment frequencies in this zone (nose, nostril, lips and 

chin) were higher individually than all other segments. Contact with the lips was more than 

double that of any other facial segment and was responsible for 25.8% of total touches. Self-

touch with the nostrils was the second most frequent contact point with the face (12.1%), 

followed by the chin (9.8%) and the nose (8.1%). Importantly, the high frequency of touches 

to the lips and nostrils show the recurrence of touch on mucous membranes. Overall, contact 

with mucous membranes (mouth, nostrils and eyes) occurred in 42.5% of actions, or 11.2 

touches per hour. Individual frequencies (touches per hour) for each mucous membrane were 

6.8 for lips, 3.2 for nostrils and 1.2 for eyes. Detailed data for each facial segment touch 

frequency are presented in Figures 8 and 9. 
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Figure 5 Caption: Box-plot showing touch frequency (face touches per hour) observed for all 

participants 

Figure 5 Alt Text: A box plot (or box-and-whisker diagram) showing the number of face-

touches per hour for all participants. The y-axis ranges from 0 to 100 and is labelled “Face 

touches per hour (FT/H)”. The “whiskers” extend from approximately 5 touches per hour to 

approximately 65. The median value is approximately 22. The first quartile is approximately 

14 and the third quartile is approximately 35. An upper outlier is shown with a red cross at 

approximately 91. 
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Figure 6 Caption: Box-plot showing total duration of face touches (in seconds) observed for 

all participants 

Figure 6 Alt Text: A box plot (or box-and-whisker diagram) showing the total duration of 

face-touches per hour for all participants. The y-axis ranges from 0 to 600 and is labelled 

“Total duration of face-touches (seconds)”. The “whiskers” extend from 0 to approximately 

270. The median value is approximately 42. The first quartile is approximately 14 and the 

third quartile is approximately 17. An upper outlier is shown with a red cross at 

approximately 537. 
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Figure 7 Caption: Frequency map of HFNS self-touch contacts 

Figure 7 Alt Text: A simplified depiction of a human head and shoulders shown from the 

front and back with lines demarcating the different areas to which touches were assigned 

during the analysis. Each area is coloured using a red intensity scale (or “heat map”) to 

indicate the percentage of touches to that area. The area around the mouth is shaded deep red, 

indicating that the highest frequency of touches were made to this area. A key is shown at the 

bottom of the image to illustrate how each colour relates to a numerical, percentage value, 

ranging from 0 (pale red) to 26 (deep red).    
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Figure 8 Caption: Self-touch frequency (mean values with standard error bars) 

Figure 8 Alt Text: A bar chart showing the number of face-touches per hour recorded for each 

of the 20 areas of the head, face and neck. The y-axis ranges from 0 to 8 and is labelled 

“Touches per hour”. Values vary considerably with the highest number of touches associated 

with area FM2 (or nostrils). The graph shows that almost no touches were made to areas S2 

(right shoulder) and FL3 (peripheric area of left eye).  
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Figure 9 Caption: Self-touch duration (mean values and standard error bars) 

Figure 9 Alt Text: A bar chart showing the duration of face-touches per hour recorded for 

each of the 20 areas of the head, face and neck. The y-axis ranges from 0 to 45 and is labelled 

“Duration (seconds)”. Values vary considerably with the highest duration of approximately 40 

seconds recorded for area FM2 (or nostrils). The graph shows that the shortest touches were 

made to area FL3 (peripheric area of left eye).  

 

Individual Differences 

Inferential analyses were performed to explore any associations between individual 

differences (gender, age, dominant hand used) on face-touching behaviour. 

Gender: For touch frequency, parametric assumptions were not met (as determined by 

Shapiro-Wilk test of normality, where p = .001). A Mann–Whitney U-test was thus performed 

to determine if differences existed between males and females. Frequency scores for males 

(mean rank = 17.35) and females (mean rank = 20.54) were not statistically different (U = 

123, z = –.973, p = .397) but suggested that female participants (n=13) touched their face 8.4 

more times per hour, on average, than male participants (n=23) (Hedges’ g = 0.50 indicating a 

medium to large effect). For touch duration, parametric assumptions were also not met 

(Shapiro-Wilk, p < .005). A Mann-Whitney U-test was executed to determine if there were 

differences in duration between males and females. Duration scores for males (mean rank = 

17.52) and females (mean rank = 17.75) were not statistically different (U = 127, z = –.741, p 

= .474), but suggested that female participants touched their face for 30s longer, on average, 

than male participants (Hedges’ g = 0.27 indicating a small to medium effect).  

Age: For touch frequency, parametric assumptions were not met (Shapiro-Wilk, p < .005). A 

Kruskal-Wallis H-test was therefore conducted to determine if differences in face-touching 

frequencies existed between age groups: 20–29 (n = 10), 30–39 (n = 9), 40–49 (n = 10) and 

50–59 (n = 7). Distributions of touch frequency were similar for all groups. Median scores for 

each age group were 20–29 (33.5), 30–39 (16.9), 40–49 (17.8) and 50–59 (23.7). Although 

differences were not statistically significant (X2(3) = 3.314, p = .346), the data indicated that, 

on average, face-touching amongst participants aged 30-39 was least frequent (mean = 17.5), 

with participants aged 20-29 touching their face 11.2 more times per hour, those aged 40-49, 

12.2 times more per hour, and those aged 50-59, 23.6 times more per hour. 

Hand Used: For hand used, normality assumptions were not met due to outliers in the data 

and a skewed distribution (Shapiro-Wilk, p < .005). A Wilcoxon signed-rank test was 

conducted to determine any difference between left and right-hand face-touching. There was a 

median difference per hour in left-hand (12.3) and right-hand (9.7) contact, suggesting that on 

average, participants used their left hand on 6.2 occasions more than their right hand (Cohen’s 

d = 0.49 indicating a medium effect) but this difference was not statistically significant (z = –

1.705, p = .088). 
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Hand Segments and Hand Surface 

Touch data was also differentiated based on the hand segment. The mean frequency of hand 

segments engaged in self-touch was 47.9 per hour, indicating that multiple hand segments 

were potentially used during each face-touch (recall, overall mean frequency was 26.4 FT/h). 

The palmar surface of the hand was predominantly used and contributed 81.6% of self-touch 

behaviour. Palmer fingertips (33.1%), palmar thumb (16.8%) and palmar thumb tip (14.8%) 

were the most utilised segments in self-touch behaviour (Figure 10 and Table 4). Inferential 

analysis was conducted to establish any significant differences between palmar or dorsal 

surface on face-touching. Because normality assumptions were not met (Shapiro-Wilk, p < 

.005), a Wilcoxon signed-rank test was conducted. There was a statistically significant 

difference between contact with the palmar surface (Mdn = 28.2) and dorsal surface (Mdn = 

3.65) (z = –4.693, p <.0001), with data indicating that, on average, the palmar surface was 

employed in 31.1 more face-touches than the dorsal side (Cohen’s d = 1.04 indicating a large 

effect). 

 

 

 

Figure 10 Caption: Frequency map of hand segments used in face-touching 

Figure 10 Alt Text: Figure shows two line drawings of the bottom (palmar) and top (dorsal) 

sides of a single human hand. The different areas used for coding face-touches are coloured 

using a red intensity scale (or “heat map”) to indicate the percentage of touches made by that 

area. The palmar fingertips are shaded deep red, indicating that the highest frequency of 

touches were made by these areas. A key is shown at the bottom of the image to illustrate how 

each colour relates to a numerical, percentage value, ranging from 0 (pale red) to 34 (deep 

red). 
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Table 4: Touch frequency of hand segments. Note: FT=fingertip, F=finger, P=palm, 

T=thumb, TT=thumb tip.  

 Palmar side Dorsal side  

Surface FT F P T TT Total FT F P T TT Total All 

Frequency 

(P/H) 

15.9 6.1 2.0 8.1 7.1 39.1 0.8 3.9 1.3 2.0 0.9 8.8 47.9 

% of Total 33.1 12.7 4.2 16.8 14.8 81.6 1.7 8.1 2.7 4.1 1.8 18.4 100 

 

Workload 

For secondary task workload (explored in study one, Pampel et al., 2019), there was an 

apparent higher frequency of face-touches in the low workload condition (touchscreen 

positioned at the top of the centre console in drivers’ direct line of sight) (Table 5), although 

these data also suggest that the duration of face-touches were shorter when secondary task 

workload was low. Nevertheless, examination of the data using a paired T-test (assumptions 

were not violated, Shapiro-Wilk, p = .111) indicated that there was no statistically significant 

difference in self-touch frequency between high and low secondary task workload conditions 

(t(16) = .533, ns). On average, 0.2 fewer face-touches occurred in high secondary workload 

conditions compared to low workload (Cohen’s d = .15 indicating a small effect). A paired T-

test was also used to determine if there was a statistically significant mean difference between 

face-touching duration and secondary task workload (Shapiro-Wilk, p = .168). However, the 

data also show no statistically significant differences in self-touch duration (t(16) = 1.056, ns), 

although, on average, face-touches lasted 2.5s longer in low secondary workload conditions 

compared to high workload (Cohen’s d = .36 indicating a small to medium effect).  

 

 

Table 5: Face touching events during high and low secondary workload conditions in Pampel 

et al., 2019 (mean and standard deviation) 

 Low Secondary Task Workload High Secondary Task Workload 

 

Frequency 

(face touches 

per hour) 

Duration  

(S) 

Frequency 

(face touches 

per hour) 

Duration  

(S) 

Mean 2.06 2.63 1.82 5.15 

SD 1.67 2.01 1.60 2.00 

 

For primary task workload (explored in Morris et al., 2015), there was an apparent higher 

frequency of face-touches in the lower workload condition (i.e. episodes of the journey that 

were absent of known elevators of primary workload) (Table 6). A paired-samples T-test 

confirmed that the differences were indeed significant (t(16)=4.59, p < .005), with drivers 
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making more frequent face-touches during episodes of low primary task workload. On 

average, 21.7 additional face-touches were made when primary workload was low compared 

to situations of high primary task workload (Cohen’s d = 1.5, indicating a large effect). 

 

Table 6: Frequency of face touching events (FT/h) during high and low primary task 

workload conditions in Morris et al., 2015 (mean and standard deviation) 

 

 

Low Primary 

Task  

Workload 

High Primary 

Task  

Workload 

Mean 26.1 4.4 

SD 19.5 4.2 

 

 

Discussion 

The primary aim of the study was to identify drivers’ propensity to face-touch during driving 

and to quantify and characterise these behaviours, for example, regarding the impact of 

primary and secondary task workload and individual differences. Face-touching has been 

highlighted as a potential source of viral transmission through self-inoculation and is therefore 

particularly relevant during the current COVID-19 pandemic, although contextual data on 

face-touching is also relevant to any situation in which inadequate handwashing may present a 

risk, for example, after handling a potentially dangerous substance. Such behaviours are also 

likely to impact on primary task execution which require the use of one’s hand/s. Based on 

existing literature exploring face-touching in a variety of settings, notably absent of driving, 

the phenomenon was also expected to be prevalent amongst drivers, particularly given that the 

car interior is often considered as a private space, thereby enabling more personal touch habits 

(Squires, 2010). Utilising a human factors approach, existing datasets captured during two on-

road studies were examined and evaluated. It is important to recognise at the outset that both 

of these studies occurred prior to the COVID-19 pandemic: awareness of self-inoculation 

through face-touching may now be more prevalent within the public domain and so 

behaviours may have changed as a result. Moreover, although neither of the original studies 

purported to be concerned with face-touching behaviour at the time of data collection, drivers 

were indeed under observation, and this may have influenced the prevalence and nature of 

these behaviours in a number of (potentially contradicting) ways. For example, the fact that 

there was a passenger present (in both cases, the researcher) and that the driver was being 

video-recorded, may have inhibited some face-touching behaviours, particularly so-called, 

private behaviours, such as nose-picking and eye-rubbing (Hatta and Dimond, 1984). 

Conversely, the fact that drivers were taking part in a research study may have elevated their 

stress levels, thereby increasing the prevalence of face touching (as predicted by Grundwald 

et al., 2014).  
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Face Touching Behaviour and Workload 

Taking all data into account, drivers were observed, on average, touching their face (i.e. their 

hair, face, neck or shoulders, HFNS) 26.4 times per hour and for an average of 3.9 seconds 

during each touch. These results tend to fall broadly within a similar range reported in the 

literature for other contexts. For example, Kwok et al. (2015) identified 23.0 face-touches per 

hour (FT/h) amongst students engaged in a lecture theatre, although it is interesting to note 

that in contexts where students were seated in an empty room with no specific task to 

complete, the frequency of face-touching was purportedly higher. Dimond & Harries (1984) 

observed 40 FT/h amongst students in this scenario. This suggests a possible influence of 

workload, in effect, lower workload afforded the students more opportunity to engage in face-

touching. 

There was also evidence of the influence of workload in the current study. Here, primary task 

workload (i.e. that associated with the primary, driving task) had a direct impact on the 

frequency of face-touching. When primary task workload was high (i.e. drivers were required 

to negotiate situations that placed additional physical and/or cognitive demands on vehicle 

handling and/or information processing, such as preparing to or making a lane change or turn 

manoeuvre (Jahn et al., 2005)), they made significantly fewer face-touches (4.4 FT/h 

compared to 26.1 FT/h in non-demanding conditions). Naturally, this difference may have 

been influenced by the availability of the driver’s hands (in other words, it would be difficult 

to touch one’s face if both hands were already actively engaged in vehicle handling activities, 

for example). However, the determination of primary task workload included both physical 

(vehicle handling) and cognitive (information processing) elements, as would be experienced 

in driving. Needless to say, further studies should seek to isolate these effects. 

In contrast, variability in secondary task workload (i.e. any additional, non-driving demands 

placed on the driver, for example, when interacting with a touchscreen in the car, as explored 

in Pampel et al., 2019), appeared to have no significant effect on the number of face-touches 

per hour. That said, the secondary tasks explored in Pampel et al., (2019) were fairly 

rudimentary (i.e. single button presses), and their impact on driver workload may have been 

negligible. Again, further studies should seek to explore these effects in more detail.  

Overall, the middle of the face was the most frequently touched area, with the highest 

frequencies recorded on the lips and nostrils, both notably mucous membranes. Indeed, in 

42.5% of hand to face actions, a mucous membrane was touched. Moreover, these occurred, 

on average, at a rate of 11.2 touches per hour – in other words, drivers were touching their 

mucous membrane approximately every 5 minutes, with the lips receiving the highest contact 

frequency (6.8 P/H), followed by nostrils (3.2) and eyes (1.2). The findings are comparable 

with those reported by Nicas and Best (2008): lips 8.0; nostrils 5.3; eyes 2.5. Zhang et al.’s 

(2020) work also support the findings, although their observed rates were generally higher 

(eyes 2.8; nostrils 14.9; lips 17.1).  

Hand-Related Factors 

Analysis of the areas and surfaces of the hand used in face-touching while driving revealed 

that, on average, 47.9 hand segments were used per hour, suggesting that multiple hand 
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segments were used during each face-touch. Moreover, the palmar surface of the hand was 

used for the vast majority of touches, accounting for over 80% of touches, with the fingertips, 

thumb and thumb tip most commonly employed. Although neither of the studies assessed the 

quality of participants’ handwashing, Taylor’s (1978) research found that the fingertips, 

thumb and thumb tips are commonly missed or inadequately cleaned during handwashing. 

The findings of more recent studies conducted by Pan et al. (2014), Szilágyi et al. (2013) and 

Vanyolos et al. (2015) are consistent with those of Taylor (1978), and highlight that much of 

the dorsal surface of the hand is also frequently missed. An interesting finding from this study 

was that the dorsal surface of the hand was rarely used for face-touching in a driving context. 

Future education on handwashing practices before entering the car could nevertheless 

reinforce the necessity of fingertip, thumb and thumb tip washing.  

It is interesting to note that there was no statistically significant difference between the 

primary hand used for face-touching. Elsewhere, evidence suggests that one’s dominant hand 

is typically used for skill-based behaviour (Scharoun & Bryden, 2014), suggesting that their 

non-dominant hand would then be available for non-skill-based activities, such as face-

touching. Indeed, in the context of driving, the driver’s dominant hand might be expected to 

be more heavily involved in the driving task. However, it is noted that the nature of driving on 

the left side of the road in the UK (i.e. driver is located on the right in the vehicle) means that 

many of the manual driving-related tasks (changing gear, manipulating infotainment system 

etc.) are already undertaken using the driver’s typically non-dominant, left hand (data 

suggests that only 9.3% of the world population is left-handed (Papadatou-Pastou et al., 

2020)). This may account for the contradictions or confusion observed here. Nevertheless, it 

remains an important consideration, as different hands may play a different role in self-

inoculation. Fierer et al.’s (2008) microbiome analysis, for example, showed that the 

dominant hand makes a significantly larger number of contacts with environmental surfaces, 

compared to the non-dominant hand. Zhang et al.’s (2020) observations are also consistent 

with this finding. Subsequently, there may be an elevated risk of self-inoculation when 

drivers’ dominant hand is used for face-touching. Again, this could be investigated in further 

work. 

Individual Differences 

Data indicated a lack of differences between genders and different age profiles. This arguably 

highlights the prevalence of the behaviour across the entire user population, suggesting that 

all drivers are potentially at risk of self-inoculation and contamination through face-touching 

while driving. It is also noted, however, that there was considerable variability in face-

touching behaviour between participants – with mean touches per hour ranging from nil (one 

participant made no face-touches) to over 90, and with some drivers making short, fleeting 

touches and others, more sustained contact. This range of behaviours suggests there may be 

different underlying motivations and intentions associated with face-touching in the context of 

driving, including personality factors, for example, which were not explored as part of the 

current analyses. It is therefore recommended that further work should seek to understand 

these intrinsic, individual differences in more detail.  
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Practical Implications 

The paper presents new data on face-touching while driving, which is of value in and of itself. 

However, there are also practical implications for these data – not least, in the context of 

infection transmission and COVID-19. Taking the view that face-touching in the context of a 

global pandemic is an unintended action, or “human error”, and could potentially result in 

self-inoculation or the transfer of hazardous substances following inadequate or ineffectual 

handwashing, exploring ways to reduce the likelihood of such actions occurring and/or 

removing the risks or consequences should they occur is important. This can be achieved 

through design, but also by encouraging behavioural change.  

For example, health awareness campaigns, similar to those already deployed during the 

current COVID-19 pandemic, may help to improve drivers’ awareness of the potential risks 

associated with face-touching and encourage them to avoid doing so. These could also 

reinforce handwashing practices before entering the car, encourage drivers to sanitise their 

hands when they get in the car, or even place an emphasis on encouraging specific hand roles 

during daily activities (though it is noted that there were no differences in hand used during 

the current study). It is also noted that health-care professionals, such as doctors, community 

nurses and social workers, for whom car travel may form part of their normal working day, 

already follow established procedures to prevent infection transmission and self-inoculation 

whilst driving, including good handwashing. Privately-owned car-drivers could be 

encouraged to follow similar practices. Moreover, reminders and notifications could be 

located within vehicles in the driver’s normal field of view or incorporated within human-

machine interfaces (HMIs) to encourage the adoption and maintenance of these new 

behaviours (Verplanken & Wood, 2006). 

In addition, technological solutions, such as driver monitoring systems (DMS) – which can 

already detect fatigue and distraction by tracking eye blink rate and head nodding, among 

other physical indicators (Sigari et al., 2014), may be developed and deployed to detect or 

predict inadvertent face-touching. As such, the driver could be alerted if the system detects 

unusual behaviour indicative of face-touching, or be provided with a pre-emptive warning, for 

example, during periods of low driving workload (when results from this study indicate that 

face-touching may be higher) – although it is recognised that such warnings could become 

annoying. 

Furthermore, given that surfaces within a car may become contaminated, particularly if that 

vehicle is shared or occupied by multiple parties, there is also a potential risk of self-

inoculation through face-touching following contact with a contamination surface, or fomite. 

As such, the driver and passenger experience could be re-imagined to reduce transmission risk 

by reducing or eliminating unnecessary physical contact with in-vehicle surface and devices. 

Indeed, Jaguar Land Rover, for example, has developed a so-called ‘touchless touchscreen’ 

that purportedly reduces pathogen transmission (Jaguar Land Rover, 2020), and emerging 

interaction companies, such as Ultraleap (https://www.ultraleap.com), are already heavily 

invested in developing completely touchless in-vehicle interaction solutions, for example 

using focussed ultrasound and gestures to interact with the car’s infotainment and comfort 

features (Large et al., 2019; Brown et al., 2020).   
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As a final note, the paper situates face touching behaviour firmly within the contemporaneous 

context of the COVID-19 pandemic, and thus focusses on epidemiological concerns of self-

inoculation and infection control. Nevertheless, these data are also relevant to any situation in 

which a driver may inadvertently transfer a foreign substance to their face, for example, due 

to inadequate handwashing after handling any potentially hazardous substance. Moreover, 

understanding how habitual human behaviours (i.e. interactions with oneself) are intertwined 

with routine task accomplishment (i.e. interaction with things) in a specific context (here, 

driving), is a fundamental aim and founding principle of Human Factors as a discipline. Even 

so, analysis of “personal” behaviours such as face-touching seldom feature within Human 

Factors studies and literature. Thus, the findings also present a new and novel perspective on 

human behaviour. Indeed, driving as a task already has a multitude of physical touch points 

and requires the manual manipulations of various control devices. Understanding how these 

are punctuated by intrinsic human behaviours (such as face touching), and the potential 

impact these have on human factors, such as health and hygiene, and task-related factors, such 

as function and performance, is clearly important. 

 

Conclusion 

The study presents a new and novel perspective on understanding how habitual human 

behaviours, such as face-touching, are imbricated with driving using the COVID-19 global 

public health crisis as a backdrop to frame the research. Scrutinising over 31 hours of archival 

driving footage obtained from previous on-road driving research, the study has shown that, on 

average, drivers touched their face 26.4 times per hour while driving, with each touch lasting 

3.9 seconds, although individual behaviours varied considerably amongst the participant 

cohort. Driving complexity and ensuing workload had a significant effect on the frequency of 

face-touches, with drivers apparently more inclined to touch their face during episodes of low 

workload. In general, contact with mucous membranes was made 11.2 times per hour (or 

approximately every 5 minutes), highlighting the potential viral transmission risk of the 

behaviour in the context of the COVID-19 pandemic. Analysis of hand segments used in the 

face-touching actions identified that the palmar fingertips and thumb tip were predominantly 

used – areas of the hands that are frequently missed in handwashing. It is acknowledged that 

the original data were collected in 2011 and 2018, pre-COVID-19 pandemic, and that current 

behaviours may be different. Subsequently, caution should be applied when generalising from 

the results. Nevertheless, the study provides firm evidence of the potential for self-inoculation 

through face-touching during routine driving, as well as the potential transmission of other 

hazardous substances, and this has implications for private and occupational drivers alike. 

Attention to the in-car environment to discourage face-touching behaviour could be achieved 

using simple and cost-effective solutions, such as prominent warnings to increase awareness. 

In addition, more complex technological solutions, such as driver monitoring systems and 

novel “touchless” interfaces could reduce risks further.   
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