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Abstract: Theory of Planned Behavior (TPB) is one of the most widely used psychological models
when it comes to explaining road safety behaviors. Recently, studies have also been conducted from
the perspective of dual-process models. However, the present is the first study on road safety
behaviors that integrates both perspectives. The study evaluates the roles of both implicit attitudes
and TPB constructs in the prediction of mobile phone use while driving. Method a sample of 100
drivers completed: (1) a self-reporting instrument on Mobile phone use while driving, (2) a
questionnaire addressing TPB constructs, (3) an indirect measure of attitudes (Implicit Association
Test), and (4) a social desirability scale. Results suggest that both types of attitudes make a
significant and quite similar contribution to the explanation of Mobile phone use while driving.
Interestingly, implicit attitudes were a better predictor than explicit attitudes among participants
reporting inconsistent Mobile phone use Mobile Phone while driving. In addition, path analysis
models suggested that implicit attitudes appear to be relatively independent of TPB constructs and
have a direct effect on Mobile phone use. Conclusion the findings advance the idea of adding
implicit attitudes to variables from the TPB model in order to increase the explanatory power of
models used to predict road safety behaviors.

1. Introduction
In our time mobile phones have been used to a large extent while driving, and taking into account
that mobile network operators are constantly seeking to improve existing and to develop new
services that drivers may find useful (web browsing, sending, receiving or reading text messages,
etc.), overall time and exposure to the risk of mobile phone use while driving increases. Thus, for
example, about 85% of American drivers [1], and two thirds of Finish drivers [2], use mobile
phones while driving. Mobile phone use while driving has been recognised as one of the greatest
challenges for road safety today, due to the increased risk of road crashes and the high prevalence of
mobile phone use. Distraction is an important issue, as numerous studies in the cognitive
psychology literature have shown that dual-tasking or multitasking has important and long-lasting
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perceptual and cognitive costs [3, 4]. In contrast we find that The relationship between attitudes and
risk behaviors continues to be a relevant topic of research in various health areas [5]. A significant
part of the research in this domain has been grounded in classic social psychology models [6]; in
this respect, the theories of reasoned action (TRA) and planned behavior (TPB) have
predominated [7]. In recent years the field has been revitalized thanks to theoretical developments
on implicit attitudes [8, 9]. New questions, models, and methods have emerged from these
developments. This article analyzes the role of implicit and explicit attitudes in road safety
behaviors and is the first study in this field to integrate the contributions of both the more recent
perspective on implicit attitudes and the classic TPB approach.
Mobile phone use while driving may be as dangerous as impaired driving, which is why this issue
has become the subject of numerous studies that focused on the connection between mobile phone
use and the risk of car crash occurrence, as well as on the examination of the influence mobile
phone use has on driving performance. Given that ‘‘mobile phone use while driving”, has been
recognized as a factor which has negative effect on driving performance and contributes to the
occurrence of a car crash, large number of countries (Norway, Australia, etc.), have banned the use
of hand-held mobile phones while driving. These countries have permitted the use of hands-free
mobile phone while driving [10].
The use of applications designed to reduce mobile phone distractions while driving is a potential
countermeasure that has gained public attention in recent years. These applications, considered
voluntary as they can be activated and deactivated at any time, limit manual and attention
consuming interactions with the mobile device while the vehicle is in motion [11].
The TPB is an additional theory which has been applied to assess acceptance in a road safety
context. The TPB predicts that attitudes, subjective norms, and perceived behavioral control
influence intentions, which in turn influence actual behavior [12]. In this case, attitudes refer to
one’s favorable or unfavorable beliefs towards mobile phone applications, subjective norms refers
to one’s perceptions that others (e.g., friends and family) would approve or disapprove of their use
of mobile phone applications, and perceived behavioral control refers to the ease or difficulty of
using mobile phone applications [12]. While previous research has applied the TPB to assess
drivers’ intentions to use hand-held mobile phones while driving [13, 14], to date, and similar to the
TAM, no research has applied this theory to assess acceptance of mobile phone applications.
2. The present study
In this study we analyze implicit and explicit attitudes toward a specific road safety behavior:
mobile phone use while driving and to identify phases in the process of understanding mobile phone
use while driving, as well as to draw certain conclusions with regard to the frequency of mobile
phone use while driving, characteristics of persons who tend to use mobile phones more often while
driving, impacts of using different modes of mobile phones on driving performance while driving
(‘‘hands-free” or ‘‘hand-held”), and linkage between mobile phones use while driving and the risk
of car crash occurrence. This paper aims to analyze the predictive ability of implicit and explicit
attitudes in explaining mobile phone use while driving. For this purpose Fig1, measures of both
types of attitudes, as well as measures of the TPB constructs, were included (i.e., subjective norm,
perceived behavioral control, and intention). The general hypothesis is that implicit attitudes will
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contribute to the prediction in limit to mobile phone use while driving even when considering the
full TPB model. Based on the previous literature, a moderate to weak relationship between implicit
and explicit attitudes is also expected. A secondary objective consists in determining the robustness
of both explicit and implicit measures in terms of possible social desirability biases. In line with the
previous literature [15], we expect explicit measures, but not their implicit counterparts, to correlate
with social desirability

Fig1. Hypothesis model TPB
3. Materials and Methods
3.1. Participants
Sample drivers were selected from University of Setif2. Algeria, Total number of samples involved
in this study was 200; (50 Females and 150 Males), the aged 20-35 years (mean = 25.9, SD = 5.6)
took part in the study. The driving experience between 02 - 10 years (mean = 5 years, SD = 5.6).
3.2. Data analysis
Descriptive statistics and reliability estimates (Cronbach's alpha) for all variables were obtained.
The Implicit attitudes (IA) fig1, consistency was estimated with a split-half analysis (D scores were
obtained separately for even and odd trials and both scores were correlated). No data were missing.
Correlations among variables were estimated with Pearson's were used to assess the frequency of
limit mobile phone use while driving in different conditions (as a driver in the city, as a driver on
the highway, as a passenger in the city, as a passenger on the highway). Participants responded to
the frequency of seatbelt use by using a five-point scale (“Never,” “Almost Never,” “Sometimes,”
“Almost Always,” and “Always”). For some of the main data analysis procedures, these questions
were added to obtain a single score of limit to mobile phone use while driving seatbelt use for each
participant. This simplifies the statistical analysis; as well as provides a more reliable estimate of
limit mobile phone use while driving. The internal consistency of this composite score was
satisfactory, as indicated by a Cronbach's alpha of 0.70.
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Fig. 1. Examples of mobile phone use while driving.
4. Results
Table 1 presents descriptive statistics for the variables. Note that the SN and PBC scales obtained
lower internal consistency values, in part due to their low number of items. Attitude means suggest
a positive global valuation of limit to mobile phone use while driving, both explicitly and implicitly.
As previously mentioned, for the purposes of this study a composite score consisting of items from
all conditions was computed. Cronbach's alpha value (0.70) suggests this composite score has
adequate internal consistency.
Table1. Shows descriptive statistics and intercorrelations among variables, TPB constructs, implicit
attitudes and the social desirability scales.
Variable
Age (years)
Gender
Driving
experience
MPWD

M
25.9
n/a
5

SD
5.6
n/a
5,6

1

2

3

4

31.62

12.09

IA

3.47

1.88

.25*
*
.08

−.32*
*
.16*

−.36**

EA

6.91

2.26

−.07

.11

.31*

.50**

I

6.05

1.90

−.27*
*
−.24*
*
−.30*
*
−.21*

.07

.19**

.26**

.21**

9

5

6

−.30*

7

8

PBC
SN

131.6
7
5.55

101.9
4
0.96

*
.50**

−.04

−.12*

.39**

−.09

−.22*
*

−.38*
*
−.32*

−.23*
*
−.36*
*

*
−.18*
*
−.17*
*

.51*
*
.24*
*

−.23*
*

MPWD; Mobile phone while driving
IA ; Implicit attitudes
EA; Explicit attitude
I; Intention
PBC; Perceived behavioral control
SN; ; Subjective norm * p < .05. ** p < .01
Table 2 displays correlations among all variables included in the analyses. Mobile use correlated
moderately with I, EA, and IA. A significant yet low relationship is also observed between MPWD
use and the PBC. With regard to intention, a significant and moderate correlation was observed with
the EA, and a weak relationship with the PBC. There were no significant correlations between the I
and the SN. On the other hand, the IA correlated significantly, although weakly, with the EA. No
significant relationships were observed between the IA and the rest of the TPB constructs. With
regard to social desirability, the only significant correlations found were in the DSD subscale with
the SN and the PBC.
Table2. Correlations among TPB constructs, implicit attitudes, frequency of MPWD use and social
desirability scales.

DSDS; Driver Social Desirability Scale
DIM; Driver Impression Management
DSD; Driver Self Deception
* p < .05. ** p < .01
5. Discussion
This study was to analyze the role of implicit and explicit attitudes in seatbelt use: a specific road
safety behavior, but one that also reflects a general safety orientation [16]. The most significant
finding is that both types of attitudes contribute to the explanation of limit mobile phone use while
driving. Furthermore, in the group of those with irregular of limit mobile phone use while driving,
implicit attitude is a better predictor than explicit attitude, with the latter failing to show significant
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results in this sub-sample. On the other hand, causal suggests implicit attitudes as relatively
independent from the rest of the TPB constructs, and affirms the idea of a direct effect on limit
mobile phone use while driving. To sum up, our study suggests that implicit attitudes play an
important role in road safety behaviors, contributing information on evaluative processes not
considered in the TPB. These processes occur at a more automatic, less conscious level, but are
equally capable of guiding safety behaviors.
Finally, several studies examined the risks of mobile phone use while driving (‘‘hands-free” or
‘‘hand-held”). By summing up the results of such studies it can be concluded that the authors of
mentioned studies have confirmed the connection between mobile phones use while driving and the
relative risk of car crash occurrence. Namely, relative risk of a car crash is considerably higher for
drivers who use a mobile phone while driving than for those who do not. Similarly, the authors of
these studies have found that younger drivers are at higher risk of being involved in a crash.
References
[1] Goodman, M. J., Bents, F. D., Tijerina, L., Wierwille, W., Lerner, N., & Benel, D. (1997). An investigation of the
safety implications of wireless communication in vehicles. Washington, DC: Department of Transportation, NHTSA.
<http://www.nhtsa.gov/people/injury/research/wireless/
[2] Lamble, D., Rajalin, S., & Summala, H. (2002). Mobile phone use while driving: public opinions on restrictions.
Transportation,
29(3),
223–236.
http://dx.doi.
org/10.1023/A:1015698129964. http://virtual.vtt.fi/virtual/proj6/fits/impacts/Lamble_2002_Mobile_phone_use_w
hile_driving.pdf.
[3] Di Lollo, V., Kawahara, J.I., Ghorashi, S.S., Enns, J.T., 2005. The attentional blink: Resource depletion or
temporary loss of control? Psychol. Res. 69 (3), 191–200.
[4] Visser, T.A., Bischof, W.F., Di Lollo, V., 2004. Rapid serial visual distraction: task-irrelevant items can produce an
attentional blink. Percept. Psychophys. 66 (8),1418–1432.
[5] Sheeran, P., Maki, A., Monanaro, E., Bryan, A., Klein, W., Miles, E., & Rothman, A. (2015). The impact of changing
attitudes, norms, and self-efficacy on health-related intentions and behavior: A meta-analysis. European Health
Psychologist, 17, 598. https://doi.org/ 10.1037/hea0000387.
[6] Wiers, R. W., Houben, K. M. P. I., Roefs, A., Jong, P., Hofmann, W., & Stacy, A. W. (2010). 710 Implicit cognition in
health psychology:Why common sense goes out of the window. 711 In B. Gawronski, & B. K. Payne (Eds.),
Handbook of implicit social cognition:Measurement, 712 theory, and applications (pp. 463–488). Guilford Press.
[7] Fishbein, M., & Ajzen, I. (2010). Predicting and changing behavior: The reasoned action approach. Taylor &
Francis.
[8] Blair, I. V., Dasgupta, N., & Glaser, J. (2015). Implicit attitudes. In M. E. Mikulincer, P. R. Shaver, J. F. Dovidio, &
J. A. Simpson (Eds.), Handbook of personality and social psychology. Attitudes and social cognition, Vol. 1. (pp.
665–691). Washington, DC, US: American Psychological Association. https://doi.org/10.1037/14341-021.
[9] Sheeran, P., Bosch, J. A., Crombez, G., Hall, P. A., Harris, J. L., Papies, E. K., & Wiers, R. W. (2016). Implicit
processes
in
health
psychology:
Diversity
and
promise.
Health
Psychology,
35(8),
761. https://doi.org/10.1037/hea0000409.
[10] Ronggang, Z., Changxu, W., Rau, P. L. P., & Zhang, W. (2009). Young driver’s learners intention to use a hand-held
or
hands-free
mobile
phone
when
driving.
Transportation
Research
Part
F,
12,
208–217. http://dx.doi.org/10.1016/j.trf.2008.11.003.
[11] Oviedo-Trespalacios, O., King, M., Vaezipur, A., Truelove, V., 2019a. Can our phones keep us safe? A content
analysis of smartphone applications to prevent mobile phone distracted driving. Transp. Res. Part F Traffic Psychol.
Behav. 657–668. https://doi.org/10.1016/j.trf.2018.11.017.
[12] Ajzen, I., 1991. The theory of planned behavior. Organ. Behav. Hum. Decis. Process. 50 (2), 179–211.

11

[13] Gauld, C.S., Lewis, I., White, K.M., Fleiter, J.J., Watson, B., 2017. Smartphone use while driving: what factors
predict young drivers’ intentions to initiate, read, and respond to social interactive technology? Comput. Human
Behav. 76, 174–183. https://doi.org/10.1016/j.chb.2017.07.023.
[14] Walsh, S.P., White, K.M., Hyde, M.K., Watson, B., 2008. Dialling and driving: factors influencing intentions to use a
mobile phone while driving. Accid. Anal. Prev. 40 (6), 1893–1900.
[15] Greenwald, A. G., Poehlman, T. A., Uhlmann, E. L., & Banaji, M. R. (2009). Understanding and using the implicit
association test: III. Meta-analysis of predictive validity. Journal of Personality and Social Psychology, 97(1),
17–41. https://doi.org/10.1037/ a0015575.
[16] Şimşekoğlu, Ö., & Lajunen, T. (2009). Relationship of seat belt use to health and driver 688 behaviors.
Transportation Research Part F: Traffic Psychology and Behaviour, 12(3), 689 235–241.
https://doi.org/10.1016/j.trf.2008.12.001.

12

