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Abstract: Distracted driving is an important risk factor for traffic accidents. In particular, smartphone
use while driving has become the leading cause of distraction in recent years, with the advent
of smartphones and their extended functions. One noteworthy change is the addictiveness and
dependency on smartphones. This study was conducted to investigate the effect of smartphone
dependency on the use of smartphones while driving. A survey of 948 Korean drivers assessed
smartphone dependency as well as driver experiences of calling and manipulating the smartphone
while driving. Based on the survey, the relationship between smartphone dependency and the use
of smartphones was examined using factor analysis and binary logistic regression. Results reveal
that drivers who had high smartphone dependency were more likely to use their smartphones while
driving, and the effect of smartphone dependency on manipulation was more influential than it was
on calls. The results provide compelling evidence that patterns of dependent smartphone usage affect
the use of smartphones while driving, especially regarding manipulation. These findings explore
smartphone usage whilst driving and can provide a stepping stone toward the formulation of future
policies for traffic safety.

Keywords: distracted driving; driver distraction; smartphone use while driving; smartphone depen-
dency; factor analysis

1. Introduction

Distracted driving includes actions that divert the attention of drivers while they are
driving. Traffic safety statistics and studies in many countries show that this distracted
behavior is considered a major risk factor in traffic safety [1–3]. Among the many distractive
factors in driving, calling and texting via mobile phones are the leading causes of distraction.
Previous studies show that distraction by calling and texting substantially deteriorates
driving performance, increasing the risk of crashes and severe injuries [4–11].

Research has been conducted to determine the motivation for the use of cellphones
while driving, and has found that psychological factors, such as normative beliefs of
cellphone use, perceived risk of accident, perceived risk of fines, attitude toward using cell-
phones while driving, and perceived importance of calling, all affect the use of cellphones
while driving [11–14].

In recent years, smartphones that allow wireless access to the internet and which are
able to perform many functions of a computer have replaced traditional mobile phones
that were limited only to calling and texting. As smartphones become ever more widely
available, there is growing concern about their impact on traffic safety. This is not only
because the extended functions of smartphones distract drivers to a greater degree than
calling and texting, but also because smartphones induce dependent usage patterns [15,16].

In Korea, smartphones have rapidly penetrated the market and, as of 2020, 93.4% of
the population own smartphones [17]. In a survey conducted by the National Information
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Society Agency [18], over thirty thousand Korean smartphone users were asked about their
smartphone usage patterns. The survey showed that dependency on smartphones is a
serious social issue: 23.3% of Korean smartphone users were considered as over-dependent
on smartphones, which is more than twice as high as the figure for 2013 (11.8%).

With the high penetration rate of smartphones and changes in their usage patterns,
smartphone use while driving is considered a serious threat to traffic safety. There have
been, however, only a few studies that have evaluated the effect of dependent usage
patterns on smartphone use while driving. For this reason, the objective of this study
was to examine how dependency on smartphones motivates the use of smartphones
while driving.

To this end, we designed a survey using which we could collect information on driver
behaviors in terms of smartphone use, including smartphone dependency. We collected
responses from 948 participants (Section 2). The survey responses were analyzed using fac-
tor analysis and statistical analysis to represent smartphone dependency as a quantitative
variable and to evaluate what driver characteristics affect smartphone dependency and its
use while driving (Section 3). Finally, we discuss the findings and implications that can be
used to discourage the use of smartphones while driving (Section 4).

2. Survey

The survey participants were Korean drivers who drive in their daily lives and own
smartphones. Data were collected over a period of one month in December 2013 using both
online and offline surveys. The total sample was 948. Online participants numbered 739;
offline participants numbered 209. Ethical clearance was granted by the Korea Transporta-
tion Safety Authority. All survey questions and their descriptive statistics are presented in
Table 1.

2.1. Demographic Characteristics

A 21-item questionnaire was designed to measure driver characteristics, patterns of
smartphone usage while driving, and smartphone dependency. In the first section, demo-
graphic factors related to smartphone use were investigated. There were five questions
related to demographics and driving attributes such as gender, age, average driving time,
and driving frequency, as well as one additional item concerning the experience of traffic
accidents. With driving frequency, participants were asked how many days they drove
within one month and were requested to type a value between 1 and 30. Average driving
time per drive was assessed with three categorical variables: (1) less than one hour, (2)
more than one hour and less than three hours, and (3) more than three hours. Descriptive
statistics of the general demographics of participants are presented in Table 1a.

2.2. Using a Smartphone While Driving

To measure the use of smartphones while driving, we asked if participants had: (1)
experience of talking on a smartphone in hand (excluding hands-free and Bluetooth sys-
tems), and (2) experience of manipulation of a smartphone, including texting, SNS access,
and internet access. These questions were measured with an item asking participants, “In
your 10 most recent drives, have you had the experience of talking on a smartphone?” with
response options of “yes” or “no”. Smartphone manipulation was considered the same
way, only with participants being asked about their manipulation of smartphones instead
of their talking on smartphones.

In addition, to compare smartphone-related distracted behaviors with other driving-
safety behaviors, seatbelt use was selected as the criterion variable. For several items
included in the psychological factors and in the experience of distracted driving behavior,
the same questions had been asked regarding seatbelt use. The reason for selecting seatbelt
usage was that wearing a seatbelt is commonly accepted as a basic safety behavior while
driving, and has been a compulsory requirement by law for a long time.
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The patterns of smartphone use while driving are presented in Table 1b. Regarding
the items asking about the experience of smartphone use in the 10 most recent drives, 71%
of participants responded that they had the experience of talking on smartphones; 56% of
those responded that they had the experience of manipulating their smartphones while
driving. These numbers are relatively high in comparison to those for “not wearing a
seatbelt”: 25% of those surveyed had the experience of not wearing a seatbelt in the 10 most
recent drives.

2.3. Perceived Risk from Using a Smartphone While Driving

Two types of perceived risk characteristics were assessed: perceived collision risk and
perceived enforcement risk, because risk perception is one of the key psychological factors
associated with cellphone use while driving [12–14]. Efforts to discourage smartphone use
while driving have focused on two kinds of countermeasures: (1) Campaigns and education
to emphasize the risk of smartphone use while driving and (2) Traffic enforcement by
police officers. Based on previous research and those ongoing countermeasures, this study
adopted perceived collision risk and perceived enforcement risk as risk perception factors.
Both of these risks were assessed with one item on a 7-point Likert scale (1 = Not at all risky
to 7 = Extremely risky) asking “How risky is it to talk on (or manipulate) smartphones
while driving in terms of traffic collision,” and “How risky is it to talk on (or manipulate)
smartphones while driving in terms of traffic enforcement.”

With respect to perceived collision risk, measured on a 1 to 7 Likert scale (see Table 1c),
participants responded that both talking and manipulation of smartphones are risky. Over
80% of participants answered that talking on smartphones while driving is risky; somewhat
risky (27.6%), risky (34.8%), or extremely risky (22.3%). In terms of the manipulation of
smartphones, over 90% of participants responded that manipulation of smartphones while
driving is risky; somewhat risky (10.1%), risky (28.8%), and extremely risky (51.7%). It
is worth noting that over half of the participants responded that the manipulation of
smartphones is “extremely risky”, which is significantly higher than for a phone call. This
is because drivers can talk on the phone while looking forward, while drivers should point
their eyes to a smartphone when manipulating it.

Perceived enforcement risk was more evenly distributed compared to perceived
collision risk (which was left-skewed: see Table 1c). About 50% of participants answered
that talking on smartphones while driving was risky; somewhat risky (22.4%), risky (19.1%),
or extremely risky (8.6%). Manipulation of smartphones while driving had a similar pattern
of response; somewhat risky (20.1%), risky (17.6%), or extremely risky (10.0%). Compared
to the perceived enforcement risk of not wearing a seatbelt, both calling and manipulation
had relatively low perceived enforcement risk. About 70% of participants answered that
not wearing a seatbelt is risky with regard to traffic enforcement; somewhat risky (24.2%),
risky (28.7%), or extremely risky (17.9%). This means that participants usually consider not
wearing a seatbelt to be a higher risk for traffic enforcement than calling and smartphone
manipulation.

2.4. Smartphone Dependency

Finally, seven questions related to smartphone dependency were included. Smart-
phone dependency is a latent concept which is difficult to measure with a single item. As
such, multiple items were used to represent smartphone dependency. The items were
rooted in the Korean Children and Youth Panel Survey [19]. The items consisted of the
following statements: (1) I am becoming more and more dependent on my smartphone; (2)
I am nervous without my smartphone; (3) I am nervous when there are no messages for
a long time; (4) Playing with my smartphone makes time fly; (5) I feel bored without my
smartphone; (6) I feel isolated without my smartphone; and (7) I cannot bear to be without
my smartphone. These were evaluated on a 5-point Likert scale (1 = strongly disagree to
5 = strongly agree).
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The survey results of smartphone dependency are presented in Table 1d. Most of
the items were evenly distributed, but with the items asking about nervousness without
smartphones and increasing dependency on using smartphones, participants had a ten-
dency toward reporting being nervous without smartphones and increasingly dependent
on smartphones.

Table 1. Survey design and statistics.

(a) Demographic and Driver Characteristics

Gender
M F

69% 31%

Age
20s 30s 40s 50<

21% 36% 31% 12%

Average driving time per drive
Less than 1 h 1~3 h More than 3 h

56% 38% 6%

Driving frequency within 1 month (1–30 integer value) Mean: 19.5 SD: 8.3

Experience of traffic enforcement (Most recent year)
Yes No

82% 18%

Experience of a traffic accident (Most recent 3 years)
Yes No

74% 26%

(b) Experience of smartphone use

Have experience in talking on hand-held smartphone
(Most recent 10 drives)

Yes No

71.5% 28.5%

Have experience in manipulating smartphone
(Most recent 10 drives)

Yes No

56.1% 43.9%

Have experience in not wearing a seatbelt
(Most recent 10 drives)

Yes No

25.1% 74.9%

(c) Perceived risk of using a smartphone while driving

Perceived collision risk
1 to 7 Likert scales

(1= Not at all risky to
7 = Extremely risky)
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Table 1. Cont.

Perceived enforcement risk
1 to 7 Likert scales

(1= Not at all risky to
7 = Extremely risky)
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3. Statistical Analysis
3.1. Quantifying Smartphone Dependency

To investigate the relationship between smartphone dependency and the use of a
smartphone while driving, various statistical techniques and models were applied by using
statistical software program, R. To quantify the smartphone dependency of participants,
factor analysis was utilized. Factor analysis is a statistical method used to find potentially
unobserved variables underlying manifest variables. Because smartphone dependency
is a latent variable that cannot be observed and measured directly using a single item, a
single factor model was selected based on the seven items asked about smartphone use (see
Figure 1). As this seven-item scale has already been validated by the Korean Children and
Youth Panel Survey, we proposed a single factor model that consists of seven items. Arrows
from smartphone dependency to items (Xi) indicate that latent smartphone dependency
affects the respondents’ response scores, which were manifest and measurable factors, and
that the rest of the variance can be explained by the error terms (ei).



Sustainability 2021, 13, 5604 6 of 13

Figure 1. Single-factor model of smartphone dependency.

In other words, this single factor model includes seven linear equations represented
as follows:

Zij = λiFj + eij (1)

where

Zij: Standardized scores of ith question item of jth participant
λi: Factor loadings of ith item
Fj: Smartphone dependency of jth participant
eij: Residual terms for the corresponding manifest variable of ith item of jth participant

With the covariance matrix of Zi and the rotation matrix method, factor loadings (λis)
that indicate the correlation coefficient between the latent construct and the respective
observed items are estimated. Maximum likelihood estimation is used to estimate the
factor loadings. We used varimax rotation for factor rotation and principal axis factoring
for factoring method. All factor loadings and their standardized values are presented in
Table 2. A lower factor loading shows that the corresponding manifest variable cannot be
well explained by the latent variable. It is desirable that the standardized factor loading be
greater than at least 0.5 [20]. In this study, all standardized factor loadings were above the
desired value and had statistical significance with low p-values (less than 0.01).

Table 2. Results of factor analysis.

Items about
Smartphone Dependency

Factor
Loading Standard Error Critical

Region
Standardized

Loadings

I am becoming more and more dependent on my smartphone 1.00 - - 0.596

I am nervous without
my smartphone 1.15 *** 0.071 16.16 0.656

I am nervous when there are no messages for a long time 0.99 *** 0.067 14.88 0.587

Playing with my smartphone makes time fly 1.10 *** 0.068 16.07 0.651

I feel bored without my smartphone 1.54 *** 0.082 18.84 0.831

I feel isolated without my smartphone 1.51 *** 0.081 18.67 0.818

I cannot bear to be without my smartphone 1.24 *** 0.074 16.75 0.69

*** 0.001 significance level.

Three reliability and validity indices of factor analysis were examined to describe how
consistently the surveyed question items represented smartphone dependency. Table 3
summarizes the three indices. To measure reliability, referring to the consistency of mea-
surement, Cronbach’s alpha test was employed. The seven items measuring smartphone
dependency had internal consistency with a 0.91 value of Cronbach’s alpha (a score higher
than 0.7 is recommended [21]). Validity refers to the extent to which the instruments
measure what they are intended to measure. In this study, validity was examined using
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composite reliability and average variance extracted (AVE). Construct reliability, reflecting
the internal consistency of the indicators measuring smartphone dependency, was 0.86 (a
score > 0.7 is recommended [22]). AVE assesses the amount of variance captured by an
underlying factor. Though it is preferable to have a value above 0.5, the AVE of this model
was 0.48, which is close to 0.5, and, thus roughly acceptable [20].

Table 3. Indices for reliability and validity.

Indices Estimated Value Result

Cronbach’s alpha 0.91 Accept
Construct Reliability 0.86 Accept

Average Variance Extracted (AVE) 0.48 Roughly acceptable

3.2. Effect of Demographic Factors on Smartphone Dependency and Use of Smartphones

To explore the difference in smartphone dependency among the different demographic
groups, an analysis of variance (ANOVA) was performed in this study. A two-way analysis
of variance, which is an extension of the one-way ANOVA, examines the effect of two
different categorical independent variables on one continuous dependent variable. The
two-way ANOVA not only aims to assess the main effect of each independent variable,
but also considers the interaction between them. In this study, the two-way ANOVA
model was fitted to investigate the effect of age and gender on smartphone dependency.
The factor score of smartphone dependency derived from factor analysis was used as a
dependent variable.

Figure 2 shows an interaction plot displaying the levels of gender on the x-axis and
the mean response for each case on the y-axis. It shows that smartphone dependency is
lower for males than for females, and between age groups, the over-50 age group has the
lowest smartphone dependency compared to other groups. It is worth noting that, except
for over-50 age group, the effect of age on smartphone dependency is different according
to gender. It is obvious that the smartphone dependency of female drivers increases as
their age increases, whereas in the male it is the opposite.

Figure 2. Smartphone dependency by gender and age groups.

Table 4 shows the results of the two-way ANOVA. The test for the effect of gender
shows a significant gender effect on smartphone dependency at a 0.05 significance level.
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However, the test for the effect of age tells us that there is not a significant age effect on
smartphone dependency. Finally, there is also no evidence of a significant interaction effect
of gender and age. We, therefore, cannot conclude that there is an interaction between age
and gender.

Table 4. ANOVA for smartphone dependency.

Variable d.f. Sum of Squares Mean Square F-Value p-Value

Gender 1 4.96 4.9615 5.6497 0.02
Age 3 5.41 1.8022 2.0522 0.10

Gender × Age 3 2.50 0.8344 0.9501 0.42
Residuals 940 825.50 0.8782 - -

To investigate the detailed mean change between the age groups, a pairwise t-test was
performed. The p-value matrix of the t-test results is presented in Table 5. It shows that the
over-50 age group had a significant difference in smartphone dependency compared to
other age groups, and that there were no significant differences between the 20s, 30s, and
40s age groups.

Table 5. Pairwise comparison matrix for smartphone dependency.

Groups 20s 30s 40s

30s 0.807 - -
40s 0.868 0.933 -

Over 50 0.027 * 0.028 * 0.026 *
* 0.05 significance level.

We determined that the smartphone usage pattern while driving is different across
demographic groups. Table 6 shows the proportion of participants who had experience
with calling and manipulating smartphones while driving by age and gender. It shows
that age is also a crucial factor affecting the use of smartphones while driving. Overall,
older drivers are more inclined to make phone calls than to manipulate a cell phone while
driving, and vice versa in the case of younger drivers. The proportion of experience of
phone calls in the over-50 age group was the highest (78.8%), while those in their 20s had
the lowest (64.6%). In the case of manipulation, the proportion of the 20s was the highest
(70.2%), whereas the over-50s group showed the lowest proportion (36.3%). With respect
to gender, on the other hand, there were only slight differences by gender, in the ratio of
those both making a phone call and manipulating smartphones.

Table 6. Different uses of a smartphone while driving by demographic factors.

Demographics

Proportion of Participants
(Calling)

Proportion of Participants
(Manipulating)

Not Experienced
(Recent 10 Drives)

Have
Experience

(Recent 10 Drives)

Not Experienced
(Recent 10 drives)

Have
Experience

(Recent 10 Drives)

Age

20s 35.4% 64.6% 29.8% 70.2%
30s 26.5% 73.5% 39.2% 60.8%
40s 28.9% 71.1% 51.0% 49.0%

Over 50 21.2% 78.8% 63.7% 36.3%

Gender
Female 28.6% 71.4% 43.2% 56.8%
Male 28.4% 71.6% 44.2% 55.8%
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Table 7 shows the results of performing the chi-square test to statistically verify the
difference in usage patterns between groups. Differences by gender were not significant,
but those by age showed significant differences in both calling and manipulation.

Table 7. Result of the chi-square test for the use of a smartphone while driving.

Variables
Calling Manipulating

d.f. χ2 p-Value d.f. χ2 p-Value

Gender 1 0.00 1 1 0.05 0.830

Age 3 8.14 0.043 * 3 43.12 <0.001 *
* 0.05 significance level.

3.3. Effect of Smartphone Dependency and the Use of Smartphones While Driving

To investigate the impact of various factors on the use of a smartphone while driving,
two binary logistic regression models were constructed: (1) Making a call, and (2) Manipu-
lating smartphones while driving were used as response variables. All demographic and
driving characteristics and psychological factors including smartphone dependency were
used as explanatory variables.

Because age and driving time were categorical variables having more than two levels,
those variables were transformed into dummy variables. Age, which included four cate-
gories (20s, 30s, 40s, and >50), was dummy coded with the 20s age group as a comparison
group. Driving time, which had three categories (less than 1 h, 1–3 h, and more than 3 h),
was dummy coded with the “less than 1 h” driving time group as a comparison group.

The perceived collision risk and enforcement risk, which were categorical variables
measured on 1 to 7 point Likert scales, were also dummy coded. There needed to be six
dummy variables to represent each of the perceived risks because they were categorized
into seven groups; however, this made the constructed model too complicated. For this
reason, the risk perception variables were categorized into smaller numbers of groups. For
the perceived collision risk variable, the distribution was extremely left-skewed, as shown
on Table 1c. To secure sufficient samples in each group, the perceived collision risk was
reclassified into two groups: a high perceived collision risk group in which respondents
checked 6 or 7 (on the 1 to 7 Likert scale), and a low perceived collision risk group in which
participants checked numbers lower than 6. Perceived enforcement risk was relatively
equally distributed, so it was divided into three groups: a high perceived enforcement
risk group (participants checked 6 or 7), a medium perceived enforcement risk group
(participants checked 4 or 5), and a low perceived enforcement risk group (participants
checked numbers lower than 4).

Finally, to set smartphone dependency as an explanatory variable, factor scores de-
rived from factor analysis were used as predictor variables. There were several methods
used to calculate the factor score, such as the regression method, the Barlett method, and
the Anderson–Rubin method. The regression method, which has higher validity than the
others [23], was adopted in this study.

The results of the logistic regressions are given in Table 8. The coefficients of age
groups showed that age was significantly influential on the manipulation of smartphones,
as the likelihood of manipulating smartphones decreased in the older age group; however,
in terms of talking on smartphones, being in the age group > 50 significantly increased the
likelihood of calling, compared to the case of the 20s age group.

When focusing on perceived risk factors, perceived collision risk was statistically
significant in terms of phone manipulation, but not significant in terms of calling (at 0.05
significance level). The likelihood of manipulating smartphones decreased when partici-
pants had higher perceived collision risk. The likelihood of talking on smartphones also
decreased when participants had higher perceived collision risk, but the likelihood was
not statistically significant with a 0.05 significance level (p-value: 0.12). Perceived enforce-
ment risk significantly affected the likelihood of manipulating smartphones. Compared
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to the low perceived enforcement group, the higher perceived enforcement risk groups
were associated with a higher likelihood of manipulating smartphones while driving. The
probability of talking on smartphones, however, was not found to differ with differently
perceived enforcement groups.

Finally, smartphone dependency was significantly associated with both talking and
manipulation. The probability of using smartphones increased when a participant had
greater smartphone dependency. It is notable that the coefficient of smartphone dependency
regarding the manipulation of smartphones (0.502) was 1.6 times higher than that for
talking on smartphones (0.310). This means that participants who had higher levels of
smartphone dependency tended to use their smartphones more frequently while driving
and that smartphone dependency is more influential on the manipulation of smartphones
than on calls when driving.

Table 8. Estimates of regression coefficients.

Description

Calling Manipulating

Coeffi-
Cients p-Value 95% C.I. of

Odds Ratio
Coeffi-
Cients p-Value 95% C.I. of

Odds Ratio

Constant 0.008 0.978 (0.58, 1.75) 0.847 * 0.007 (1.26, 4.33)

Gender
(0: Female 1: Male) −0.041 0.805 (0.70, 1.33) −0.159 0.314 (0.63, 1.16)

Age group in 30s
(Reference: 20s) 0.394 0.051 (1.00, 2.21) −0.489 * 0.016 (0.41, 0.91)

Age group in 40s
(Reference: 20s) 0.265 0.204 (0.87, 1.96) −0.994 * 0.000 (0.25, 0.56)

Age group more than 50
(Reference: 20s) 0.864 * 0.003 (1.34, 4.19) −1.351 * 0.000 (0.15, 0.44)

Driving frequency
within 1 month 0.030 * 0.001 (1.01, 1.05) 0.030 * 0.001 (1.01, 1.05)

1–3 h
driving time group

(Reference: less than 1 h)
0.060 0.706 (0.78, 1.45) 0.407 * 0.008 (1.11, 2.03)

More than 3 h
driving time group

(Reference: less than 1 h)
0.308 0.382 (0.68, 2.72) 0.937 * 0.006 (1.31, 4.98)

High perceived
collision risk

(Reference: low risk)
−0.227 0.160 (0.58, 1.09) −0.477 * 0.013 (0.43, 0.90)

Medium perceived enforcement risk
(Reference: low risk) −0.124 0.499 (0.79, 1.12) −0.438 * 0.011 (0.46, 0.91)

High perceived enforcement risk
(Reference: low risk) −0.035 0.868 (0.64, 1.46) −0.480 * 0.015 (0.42, 0.91)

Smartphone dependency 0.310 * 0.000 (1.16, 1.60) 0.502 * 0.000 (1.41, 1.93)

* 0.05 significance level.

4. Discussion

Studies have shown that factors such as age, gender, and personality of drivers have
a great influence on smartphone use while driving [24–28]. In this study, we set those
demographic factors and perceived collision and enforcement risk as control variables
and explored the relationship between smartphone dependency and smartphone use
while driving.

The results revealed that drivers who had high smartphone dependency tended to use
their smartphones more frequently. This finding is consistent with the previous research
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that smartphone addiction has a significant influence on smartphone use while driving [24].
However, this study has a contribution in that it also identified that the magnitude of the
effect is larger for manipulation than it was for talking on smartphones.

In addition, this study compared the driver’s perceived collision and enforcement
risk, and found that drivers had high perceived collision risk and relatively less perceived
enforcement risk. These findings show the need to control smartphone use while driving
from a new perspective, rather than traditional methods represented by law regulation and
traffic enforcement. There is much research indicating doubts about the effectiveness of
legislation and traffic enforcement on smartphone manipulation and calling whilst driving.
Research investigating the effectiveness of laws banning cellphone use in the U.S. indicated
that the proportion of those using mobile phones decreased just after the legislation was
enacted, but increased again over time [29–31].

The research implies that there is a need to manage people who have high smartphone
dependency as much as controlling demographic groups who use smartphones a lot while
driving. Many studies have focused on the relationship between age and smartphone use
while driving, and they have argued that countermeasures should also focus on young
age groups. However, the results of this study show that smartphone dependency is a
mediating factor that connects demographic factors of people and smartphone use while
driving. Therefore, measures to break the linkages between them are required.

With the efforts to reduce smartphone dependency and addictive usage patterns [15,32],
there is a need to find a way to break the linkage between smartphone dependency and
smartphone use while driving. One study suggested an alternative in which smartphone
functions were partially blocked while driving by installing an application on a smart-
phone [33]. A policy calling for reduction of car insurance fees could be considered if
drivers installed smartphone applications that automatically perceive when a car is being
driven and restrict the smartphone functions. Another study developed a model that
detects the use of a smartphone while driving based on the driver’s driving record data,
and found that detection is possible with a high accuracy of 70% or more [26]. As such, in
order to suppress the use of a smartphone while driving, it is necessary to grasp the basis
of the driver using a smartphone and respond accordingly.

It is also necessary to acknowledge that preventing the use of smartphones while driv-
ing completely is impossible and unrealistic. A policy that allows the use of smartphones
to some extent is necessary. For example, in New York, the government has added texting
zones along highways so that drivers can pull over and use their smartphones [34]. The
association between smartphone dependency and smartphone use while driving shows
that we should consider interventions and countermeasures more flexibly.

5. Conclusions

This study was conducted to investigate the effect of smartphone dependency on
the use of smartphones while driving. The investigation was performed using survey
information from 948 Korean drivers and included seven items measuring smartphone
dependency. Based on the survey data, smartphone dependency was quantified by factor
analysis; then, logistic regression analysis was used to investigate the effect of smartphone
dependency on the use of smartphones while driving, relative to demographic and per-
ceived risk factors. We found that smartphone dependency and smartphone use while
driving has a significant relationship.

These results provide compelling evidence that dependent usage patterns of smart-
phones are a crucial factor in explaining why drivers use smartphones while driving. These
findings suggest future policies and countermeasures for discouraging smartphone use
while driving. Simply imposing a fine is not enough, but efforts to discourage habitual
use of smartphones while driving is necessary to develop an effective enforcement system.
Moreover, from the viewpoint that drivers already perceive the collision risk of using
smartphones while driving as very high (see Section 2.2), traffic safety campaigns that
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mainly focus on collision dangers of smartphone use while driving could also be modified
to influence stress-dependent patterns of smartphone usage.

The relationship between smartphone dependency and the use of smartphones while
driving indicates the limitations of current countermeasures, such as traffic enforcement
and safety campaigns, because drivers who have a heavy dependency on smartphones
could use their smartphones while driving unconsciously, without considering the risks of
collision or enforcement. This study also shows that smartphone dependency differs by
age and gender. A strategy focusing on groups with high smartphone dependency would
enhance the efficiency of policies and countermeasures.

Some limitations are worth noting. Firstly, there are different usage patterns and
different types of driver psychology when drivers are texting, web surfing, or watching
videos; however, in this study, only two categories of smartphone use were considered:
calling and manipulation. A more detailed separation should be considered. Second, traffic
circumstances such as weather, traffic flow, and traffic signals can also affect smartphone
use, but these environmental characteristics were not considered in this study. The various
ideas mentioned in this paragraph should be considered topics for further research.
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