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A B S T R A C T

Introduction: This interdisciplinary study explores factors that contribute to the perseverance of participants in
an organizational "no phone use while driving" road-safety intervention.
Method: The study sample comprised 200 employees (mean age 43 years; 104 females [52 %], 96 males [48 %])
from 8 organizations in Israel. Subjects completed a 4-month organizational intervention using a smartphone
application that monitored smartphone use, operationalized as taps per minute, where each tap represents a
single instance of contact with the screen (e.g., touching, tapping or swiping). The app also silenced notifications
during the intervention stage. Changes over time in tapping-while-driving behavior were examined through self-
report questionnaires and objectively through the application’s monitoring function. Validated measures were
used to examine factors associated with perseverance in the program.
Results: Organizational safety climate and gender (male) were positively related to perseverance in the inter-
vention. Contrary to our hypothesis, safety motivation was not found to influence perseverance.
Conclusions: The present intervention is most effective for employees with high safety climate perceptions and
for male employees.
Practical applications: The organizational intervention presented in the current study was shown to be effective
in reducing smartphone use (touching, tapping or swiping) while driving. Our findings show that people will
download and use an app that actively reduces their incentive to use their phones at the wheel by silencing
incoming notifications. The findings support calls to harness the positive potential of information and com-
munications technologies for organizational interventions.

1. Introduction

Occupational health and safety (OHS) promotions are strategies
designed to improve health- and safety-related behaviors (Anderson
et al., 2009; Oliveira et al., 2018). OHS interventions have been shown
to be effective in promoting employee health and safety behavior (e.g.,
Neal and Griffin, 2006; Newnam and Oxley, 2016; Robson et al., 2012;
Yoon et al., 2013). Yet such programs often suffer from high drop-out
rates, reducing their effectiveness. Perseverance of employees in OHS
interventions is not guaranteed even when they choose to enroll vo-
luntarily (Hedlund et al., 2010; Kvorning et al., 2015). This is a con-
cern, as perseverance in the program is a key predictor of a positive
intervention outcome (Ball et al., 2006).

Most existing research on perseverance in health and safety inter-
ventions has focused on personal health programs conducted outside
organizational settings (such as substance abuse treatment – Broome
et al., 2002; clinical psychological support programs – Bendelin et al.,

2011; and weight loss interventions – Perna et al., 2018). The present
study aims to narrow this gap by examining factors that contribute to
perseverance in an OHS program. We integrate knowledge accumulated
from non-organizational interventions about perseverance with
knowledge from organizational psychology to examine possible ante-
cedents of employee perseverance in an OHS road-safety intervention.

The heart of our study is an actual workplace intervention designed
to reduce the frequency of smartphone use behind the wheel. Using a
phone while driving is well-recognized as a dangerous habit that puts
the safety of drivers and other road users at risk (Alli, 2008). The study
utilizes a smartphone application that has previously been successfully
used to monitor real-time phone use while driving in a naturalistic
setting (Albert and Lotan, 2018; Kita and Luria, 2020). Given that any
use of a smartphone while driving is distracting, in that it involves
removing the hand from the wheel and the eye and attention from the
road, the application captures all instances of contact with the screen
(touching, tapping or swiping – together referred to as “tapping”),
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rather than only one activity, such as texting. We examine three per-
sonal and situational parameters – organizational safety climate, safety
motivation, and gender – as antecedents of employee perseverance in
this safety program.

2. Literature review

2.1. Participant perseverance in OHS interventions

Our study focuses on factors that support participant perseverance
in an OHS intervention. In alignment with other studies (e.g., Bower
et al., 2014; Brand and Jungmann, 2014; Daykin et al., 2018), perse-
verance was defined in the current study as compliance with the re-
quirements of an intervention up to the point of completion.

Researchers are in agreement that participant perseverance is im-
perative for the success of behavior modification interventions (e.g.,
Ball et al., 2006; Bower et al., 2014; Brand and Jungmann, 2014;
Daykin et al., 2018; Sheeran and Silverman, 2003). In general, the lit-
erature shows a relationship between time in treatment and improve-
ment, and individuals who persevere in an intervention tend to have
better outcomes than those who do not (Baekeland and Lundwall, 1975;
Fowler et al., 1985; Simpson et al., 1997). Persevering voluntarily in
safety activities and interventions predicts not only improved practices
over the short term, but also longer-term effects such as later com-
pliance with mandatory safety rules and regulations (Neal and Griffin,
2006). More generally, low perseverance levels mean that the potential
worksite-wide impact of an intervention is not maximized, reducing the
program’s cost-effectiveness (Linnan et al., 2002; Miller and Brennan,
2015).

A better understanding of factors that positively impact persever-
ance in different kinds of organizational health and safety interventions
could improve the effectiveness of such interventions in various ways.
For instance, interventions could be tailored to the participants (or
participants to the intervention), with employees being “matched” with
interventions where they are most likely to persevere (LaPorte and
Stunkard, 1987; Moroshko et al., 2011). Identification of participants at
high risk of non-perseverance would also mean that resources (such as
extra support) could be directed where they are most needed (Perna
et al., 2018). In the current study we examine one organizational
antecedent (organizational safety climate), one individual-level psy-
chological antecedent (safety motivation), and one individual differ-
ences antecedent of perseverance (gender). We also examine safety
knowledge as a control variable.

2.2. Organizational road-safety climate and perseverance

Organizational safety climate is defined as employees’ shared per-
ceptions regarding the importance of safety in the work environment
(Christian et al., 2009; Grosch et al., 1999; Zohar, 1980). At its core,
safety climate refers to the degree to which managers are perceived as
prioritizing safety in the organization (e.g., Zohar, 2000). A high safety
climate should influence the adoption of safe behaviors and practices by
making clear to employees that safety-conscious behaviors are re-
warded and supported in the work setting (Zohar and Luria, 2005,
2010). Organizational road-safety climate is a sub-category of organi-
zational safety climate (Luria et al., 2014).

A large body of literature has examined the link between organi-
zational safety climate and safety outcomes (e.g., Gahan et al., 2015;
Newnam et al., 2012). Looking at road safety specifically, research has
supported the link between road-safety climate and driver behavior in
the trucking industry (Huang et al., 2014). Likewise, organizational
road-safety climate perceptions have been found to predict driving
behavior and driving intentions (Wills et al., 2009), including self-re-
ported distraction when driving (Wills et al., 2006).

Safety-climate perceptions are a source of facet-specific behavior-
outcome expectancies (Luria, 2010). When employees perceive that

safety is important in their organization (high safety climate), they
conclude that they will be rewarded for behaving in a safe manner; and
they anticipate that unsafe behaviors will have negative outcomes. Such
expectations influence behavioral decision-making, and are the cogni-
tive determinants of motivation (Bandura, 1986) regarding safe/unsafe
behavior (Luria, 2010; Zohar and Luria, 2004). It is thus logical to as-
sume that perseverance in organizational health and safety interven-
tions will be higher in organizations with a high safety climate.

H1. Organizational road-safety climate will be positively related to
perseverance in a "no phone use while driving" organizational intervention.

2.3. Safety motivation and perseverance

Motivation is another behavioral science construct that is often used
in connection with positive employee attitudes toward interventions
(Baekeland and Lundwall, 1975). Motivation can be broadly defined as
the psychological force that causes the arousal, direction, and persis-
tence of behavior (Atkinson, 1964). As such, safety motivation pro-
motes the arousal, direction, and persistence of behavior that reduces
the likelihood of occupational injury (Lingard, 2002). Neal and Griffin
(2006) define safety motivation as an individual’s willingness to exert
effort to enact safety behaviors, comply with safe working practices,
and participate in safety activities.

Organizational research suggests that the positive effects of a safety
intervention are likely to increase to the extent that participants are
motivated to promote safety (Griffin and Neal, 2000; Hedlund et al.,
2016). However, the importance of motivation with respect to perse-
verance has been identified mostly in non-workplace interventions. For
example, low motivation or readiness to change is associated with
lower rates of perseverance in substance abuse treatment (e.g., Broome
et al., 2002; De Leon et al., 2000; Dobkin et al., 2002; Fowler et al.,
1985; Simpson et al., 1997). Ball et al. (2006), utilizing interview and
self-report data, found poor motivation to be one of the most common
reasons for clients’ failure to persevere with drug abuse treatment.
Levels of motivation have also been found to influence perseverance in
cognitive behavioral therapy for depression (Bendelin et al., 2011;
Gerhards et al., 2011). However, to the best of our knowledge, no
studies point to how motivation is related to perseverance in OHS
programs.

The theoretical link between motivation and perseverance derives
from the fact that activities designed to change behavior, such as or-
ganizational interventions, require investment of cognitive and emo-
tional resources. People are willing to spend these resources when the
benefits of expending them outweigh the costs (Roskes et al., 2013).

H2. Safety motivation will be positively related to perseverance in a "no
phone use while driving" organizational intervention.

2.4. Gender and perseverance

Research has exposed marked differences in ICT use between males
and females (e.g., Poushter, 2016; Schumacher and Morahan-Martin,
2001; Volman et al., 2005). Differences between the genders in
smartphone use have been found in both the amount of time spent using
smartphones, and in dependence on the smartphone, with women
showing higher levels of both parameters. In turn, high use rates and
high dependence can make it more challenging to persevere in an in-
tervention aimed at reducing smartphone use (i.e., texting) while
driving (Guertler et al., 2015).

Previous findings suggest not only that women use smartphones for
more hours a day than men do, but that women and men use their
phones for different purposes (Goodrich, 2014). Broadly, women are
more likely to use their smartphones for maintaining social relation-
ships, while males tend to focus on online gaming and entertainment
functions (Andreassen et al., 2016; Dhir et al., 2016; Van Deursen et al.,
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2015). More precisely, women tend to spend more time using inter-
personal communication-oriented applications, such as texting or in-
stant-messaging and social-networking apps (Anshari et al., 2016;
Bianchi and Phillips, 2005; Durkee et al., 2012; Lopez-Fernandez et al.,
2017; Thelwall et al., 2010). With respect to smartphone use and road
safety, there is evidence that females are more likely than males to use
their smartphone while driving (Anshari et al., 2016).

Females are more dependent on their smartphones than males (e.g.,
Arpaci et al., 2017; Billieux et al., 2008; Kim et al., 2017; Leung, 2008;
Lopez-Fernandez et al., 2014; Van Deursen et al., 2015). For example,
Lopez-Fernandez et al. (2017) identified being female among several
risk factors for self-reported smartphone dependence. This finding is
congruent with the fact that high use of mobile social networking ap-
plications seems to be a predictor of smartphone addiction (Salehan and
Negahban, 2013).

Besides differences between the genders in smartphone use and
dependence, gender differences have also been found with respect to
perseverance in different types of treatments. For example, women's
perseverance is lower relative to males in weight loss interventions
(Garrouste-Orgeas et al., 2004; Perna et al., 2018; Sivagnanam and
Rhodes, 2010). Kannisto et al. (2017) observed that women were more
likely than men to drop out of interventions that utilized mobile health
applications to address serious mental health issues. Other findings
suggest that physiological differences between women and men can
impact perseverance in a treatment. For example, women reported
greater cessation fatigue (i.e., tiredness from trying to quit a habit) than
men in pharmacotherapy trials (Liu et al., 2013).

Both sets of findings discussed here – i.e., women’s greater use of
and dependence on smartphones, and women’s lower rates of perse-
verance in other interventions – converge to imply that women should
consistently find it more difficult to persevere in the intervention ex-
amined here than men. We thus hypothesize that:

H3. Females' perseverance in a "no phone use while driving" organizational
intervention will be lower than that of males.

2.5. Context and intervention focus

All use of mobile phones while driving is forbidden under Israeli
traffic regulations, with an exception for hands-free speaker phones
(National Road Safety Association Website, 2020). The regulations
specifically state that the driver’s hands must be on the wheel at all
times. It is general knowledge in Israel that using a mobile phone while
driving increases the risk of a road accident. However, within organi-
zational settings, education and training regarding smartphone use at
the wheel tends to be aimed toward professional drivers, while the
current study focused on the general population of employees in the
context of driving to and from work.

3. Methodology

3.1. Research design

The design comprised a three-stage intervention (baseline mon-
itoring, intervention, and post-intervention monitoring) designed to test
the efficacy of a smartphone application in reducing phone use while
driving among employees who drive to and from work but are not
professional drivers. Changes over time in participants’ behavior were
examined both through self-report questionnaires and objectively
through monitoring by the application.

ProtextMe® is a smartphone app available for the Android mobile
operating system1 which has previously been utilized successfully by
several researchers (see Albert and Lotan, 2018; Kita and Luria, 2020).

The app was configured especially for this study. The ProtextMe ap-
plication continuously monitors smartphone use while driving by sen-
sing and recording all taps, touches, or swipes on the phone’s
touchscreen (hereafter: taps per minute) while the vehicle is in opera-
tion. Driving is detected via a Bluetooth connection and GPS. In addi-
tion, the app contains a silencing function, which silences notifications
for incoming messages when the car is in use and triggers a notification
to the sender ("I am driving now so can't respond"). Activating the app
automatically launches the monitoring function, while the silencing
function can be turned on and off.

3.2. Participants and procedure

Following receipt of approval from the Haifa University ethics
committee (approval number 238/15), organizations were recruited for
the study. We approached organizations across Israel, based on a con-
tact list supplied by Or Yarok (a non-profit association that campaigns
for road safety in Israel), supplemented by personal contacts of the
authors and social media links. Eight organizations agreed to partici-
pate in the study. The participating organizations comprised two Israeli
academic institutions, four multinational organizations with locations
in Israel (including a producer of personal care products and a devel-
oper of special-purpose chemical products), one service organization (a
sea and air mail logistics company), and one museum. All eight orga-
nizations had an existing awareness of safety, and indeed, their will-
ingness to take part in the intervention indicated a desire to promote
safety among their employees. However, prior to this study most of
their focus had been on defining safety promotion regulations and
procedures. The study introduced an additional approach – that of
voluntary participation in a behavioral change intervention designed to
increase safety awareness and safe behaviors.

All the participating organizations were given full details about the
study’s protocol, including the stages, requirements for participation,
methods of data retrieval, and steps taken to ensure confidentiality.
Once organizational approval was obtained, employees were sent a
letter by their employer explaining the intervention, highlighting its
voluntary nature, and inviting them to participate. To be eligible, em-
ployees had to drive to and from work, and they had to have a smart-
phone that ran on an Android operating system (to enable the inter-
vention technology to function). Participating employees were required
to download the application to their own phones; they were not given
special phones for the study. All participating employees signed a letter
consenting to have their data collected and monitored via the appli-
cation. It was explained to participants that they could leave the study
at any time, and that participants who completed the full intervention
would receive a small token of appreciation (monetary value 50 Israeli
shekels).

Two hundred and fifty-seven employees from the eight organiza-
tions initially enrolled in the study. The final database included 200
employees (see Section 4). The participating employees worked in a
range of roles and levels (managers and employees, administrative and
professional roles) in areas including law, finance, computing and en-
gineering, sales and marketing, academic faculty and administration,
organizational consulting, and client services. Ninety-six (48 %) of the
participants in the final sample of 200 were male and 104 (52 %) were
female. Participants’ average age was 43 years (SD=10). On average,
they had completed 15 years of education (SD=4), and their average
tenure in the current organization was 10 years (SD=9). Eighty-two
percent of the participants were married, and the same percentages
were employed in full-time positions.

As mentioned above, participants were not professional drivers but
did drive at minimum to and from work on a daily basis. However, the
application was designed to run whenever they were driving, during
both work hours and personal time. The application detected driving
automatically and worked continuously in the background of partici-
pants’ mobile phones (see Section 3.1); there was no need for the driver1 https://play.google.com/store/apps/details?id=ok.driver_care_auto.
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to activate it unless it had previously been deactivated. Participants
were instructed to deactivate the application when abroad, as technical
issues prevented us from gathering accurate data at those times. They
were also instructed to alert the app that they were not the driver if they
were on a bus, or if they were a passenger in another vehicle.

3.3. Intervention protocol

The intervention had three stages, as follows:

3.3.1. Stage 1 – baseline (1 month)
At the start of the experiment, employees filled out a questionnaire

containing a self-report measure of the frequency at which they typi-
cally used their phone while driving, the independent variables and
control variable (see below), and demographic data. They then down-
loaded the ProtextMe® application to their phones. At this stage, only
the monitoring function of the application was activated.

3.3.2. Stage 2 – intervention (2 months)
In Stage 2, both the monitoring and silencing functions of the ap-

plication were activated. In addition, the “don’t touch your phone while
driving” message was reinforced in two ways. First, organization-level
data on taps per minute while driving (without employee names) were
gathered and shared as feedback with participants about four times
during the intervention stage. This feedback allowed participants to
track improvements in taps per minute among employees at their or-
ganization. Second, between these updates, we sent participants driving
safety messages via email and SMS/WhatsApp. For example, one text
read "Good job focusing on your safety – your family is waiting for you!"
These safety messages also included a short video that was made for the
study, in which a driver was shown debating what to do after being
notified of a text. The driver in the video was shown asking himself
"Should I answer? What could it be?", and then saying, "It can wait."

3.3.3. Stage 3 – post-intervention (1 month)
At the end of Stage 2, employees were notified that the final stage of

the study would begin. This stage then commenced immediately.
During this stage, the application’s silencing function was deactivated,
and the monitoring function was used to measure the effect of the in-
tervention. Finally, employees again filled out the self-report phone use
frequency measure.

3.4. Measures and tools

Participation perseverance was measured as a dichotomous (yes/
no) dependent variable defined by whether the participant completed
all three parts of the study (baseline, intervention, and post-interven-
tion check). Those who did not complete all three stages were con-
sidered as not having persevered in the intervention.

Organizational safety climate was measured by a 5-item group-
level safety climate scale adapted from Katz-Navon et al. (2005) and
Naveh and Katz-Navon (2015). Items were measured on a 5-point Likert
scale (1= very low extent, 5= very high extent). A sample item: “To
what extent is road safety an important value in your organization?”
Cronbach’s alpha for this scale was 0.92.

Driving safety motivation was measured using Vinodkumar and
Bhasi’s (2010) 5-item scale adapted for road safety. Items were mea-
sured on a 5-point Likert scale (1=strongly disagree, 5=strongly
agree). A sample item: "It is important to maintain safety when driving
at all times." Cronbach’s alpha for this scale was 0.84.

Driving safety knowledge was measured using Vinodkumar and
Bhasi’s (2010) 11-item scale adapted for road safety. Items were mea-
sured on a 5-point Likert scale (1=strongly disagree, 5=strongly
agree). A sample item: "I know how to maintain or improve workplace
road safety." Cronbach’s alpha for this scale was 0.73. This variable was
used as a control parameter, because we assumed that most people

know it is illegal and unwise to text while driving – however, they do
not necessarily implement their knowledge and translate it into action.

Phone use while driving (self-report). Following Weller et al.
(2013), participants were asked the proportion of car trips during
which they typically used a mobile phone for any purpose while
driving. The response scale for these variables was as follows: Never,
Less than half of all trips, About half of all trips, Most trips, All trips.

Phone use while driving (objective monitoring – taps per minute)
was obtained using the ProtextMe® smartphone application described
above (see also Albert and Lotan, 2018; Kita and Luria, 2018, 2020). As
noted above, activating the app automatically launches the monitoring
function, which records every instance when drivers touch, tap, or
swipe their screen for any purpose while driving. These data were
collected and represented as taps per minute. Collected information was
transferred online and in real time to a central server (specially de-
veloped for this study) where all the data for each organization was
stored securely.

3.5. Data analysis

In the first stage of analysis we tested the effectiveness of the in-
tervention. Because the employees were nested within organizations,
we used a regression analysis based on linear mixed models in R soft-
ware, with period as a fixed-effect independent variable. The organi-
zation is the random effect that controls for the nesting of employees.
To test for a decline in phone use while driving, we compared the first
period (the baseline) with the second and third periods.

In the second stage we tested the hypotheses. For this purpose we
conducted a logistic regression using a generalized linear mixed model
procedure in R, controlling for the nested effect of employees within
organizations (a random effect). We predicted whether an employee
persevered in the intervention (the dependent binary variable) based on
the three independent variables, namely climate, motivation and
gender (fixed effects).

4. Results

The collected data from the 257 participants totaled 46,290 h
(2,777,400min) of driving. As a first step in the analysis, we conducted
careful screening for unreliable or incomplete data. Three categories of
data were removed: data where driving could not reliably be ascer-
tained (e.g., because of a faulty GPS connection); data from trips of less
than three minutes’ duration; and data from employees with too many
missing answers in the first questionnaire. In addition, we removed
most of the data from one company which failed to follow the study
protocol. The final database used for analysis encompassed
466,000min of driving from 19,400 separate trips by 200 employees.

The raw data were then normalized so that data could be compared
for participants who did different amounts of driving, and descriptive
statistics of the dependent variables were tabulated and examined. The
participants in the final sample took on average 97 trips during the
study period, with an average total driving time of 2330min. Of the
200 employees in the final sample, 119 completed the full intervention
and 81 dropped out at varying stages.

4.1. Validation of intervention effectiveness

The effectiveness of an intervention is measured by the proportion
of a target population showing a desired behavior change (Geller et al.,
1990). In the current study, effectiveness of the intervention can be
assessed by comparing the number of taps per minute in Stages 2 and 3
(intervention and post-intervention) to the baseline number. Regression
analysis of the data, with mixed methods procedures controlling for the
nesting of employees within organizations, showed that the interven-
tion was indeed effective. As can be seen in Table 2, both Stage 2 and
Stage 3 saw a decline in taps per minute while driving compared to the
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baseline (Stage 1). The table makes clear that the reduction (relative to
the baseline) is smaller for Stage 3 than for Stage 2. Nonetheless, in
both cases the decline relative to the baseline is significant. These
findings mean that even when the silencing function of the application
was not active, and participants had to remember on their own to avoid
using their phone at the wheel, they were still able to reduce their
phone use.

In addition, we calculated two measures of R2 for mixed models
regressions (squared correlation and conditional R2, reported below
Table 2). These analyses measure the association between the predicted
values and the actual values of the dependent variables. Both show a
relatively strong effect for the studied model.

The self-report survey results support the positive impact of the
intervention on reducing phone use at the wheel. A Wilcoxon signed-
ranks test with continuity correction found a statistical reduction in the
proportion of trips where the participant admitted to phone use at the
wheel (V= 618, p < 0.05) between the baseline and post-intervention
questionnaires.

4.2. Hypothesis testing

In order to test the hypotheses, we conducted a logistic regression
using a generalized linear mixed model procedure controlling for the
nested effect of employees within organizations (see Table 3). We
predicted the dependent variable, employee perseverance in the inter-
vention (1= the participant completed the intervention successfully
and 0= the participant dropped out during the intervention), based on
the independent variables climate, motivation and gender (fixed ef-
fects). The tests of the model reported below Table 3 revealed sa-
tisfactory levels. The percentage of correct predictions was high, and
the Hosmer-Lemeshow chi-squared measure showed no significant
difference between the predicted values under the model and the data.

Hypothesis 1 suggested that there would be a positive relationship
between organizational road-safety climate and persevering in a "no
phone use while driving" workplace intervention. This hypothesis was
supported. Safety climate was significantly and positively related to
participants’ perseverance in the intervention. More precisely, we cal-
culated that the odds of perseverance increase by 1.58 when the safety
climate score increases by one unit.

Hypothesis 2 predicted that employees reporting higher safety
motivation would have higher perseverance rates in the intervention.
This association was not significant, meaning the hypothesis was not
supported.

Hypothesis 3 predicted that gender would be associated with per-
severance in the intervention, and specifically that rates of completion
would be lower for females than for males. This hypothesis was sup-
ported, as reported in Table 3. As can be seen in Fig. 1, more female
participants dropped out of the intervention than completed it, and
more men completed the intervention than dropped out of it.

5. Discussion

This study contributes to our theoretical and practical under-
standing of what factors promote the perseverance of employees in an
OHS program, using an organizational road-safety intervention as test
case. We examined perseverance in an intervention designed to reduce
phone use at the wheel within a naturalistic setting. We found that
organizational safety climate and male gender were positively related
to perseverance in the intervention. Surprisingly, safety motivation was
not found to influence perseverance.

To our knowledge, a relatively small body of literature has explored
perseverance in organizational interventions in general, and in road-
safety interventions in particular. The current study is the first to ex-
plore a specific intervention focused on reducing phone use while
driving in an organizational setting. Thus, the findings provide insight
into road-safety practices in an increasingly technology-based society.
In addition, this research reveals how organizations can successfully
play a role in promoting driver safety, and specifically in reducing
phone use while driving.

We found a connection between higher levels of organizational
safety climate and perseverance of employees in the intervention pro-
gram. This finding makes sense in light of social cognitive theory
(Bandura, 1986), which suggests that environmental and personal
factors interact to influence people’s behavior. As such, individuals
seeking to change bad health and safety habits (including phone use at
the wheel) are more likely to succeed if they do so within the context of
a supportive social environment.

Our results also showed lower rates of perseverance among females
than males, confirming our hypothesis. These findings add to existing
literature pointing both to women’s greater use of and dependence on
smartphones compared to men (Anshari et al., 2016; Lopez-Fernandez
et al., 2017), and to women’s lower perseverance in some other health-
related interventions such as weight loss interventions mental health
improvement interventions (Kannisto et al., 2017; Perna et al., 2018).

Contrary to our expectations, safety motivation was not associated
with perseverance in the safety program. However, it should be stressed
that we measured safety motivation only at the start of the intervention.
Previous research (e.g., Hedlund et al., 2016) suggests that the re-
lationship between safety motivation and OHS interventions may be
one of mutual feedback: participation in a program may increase par-
ticipants’ safety motivation, which may then encourage perseverance in
the program. It is therefore possible that the safety motivation of our
participants rose during the second and third stages, and that this
eventually translated into higher levels of perseverance. Further re-
search is needed to explore this possibility.

The result that safety knowledge was not statistically significant
supports the assumption that using the smartphone while driving is not
a phenomena resulting from lack of knowledge about the dangers in-
volved and the prohibition of using the phone when driving. People use
the phone while driving as they are not able to ignore the temptation
even though they are knowledgeable about the dangers. Therefore,
knowledge did not impact the perseverance of the participants in the
studied intervention.

Finally, the successful outcome of the intervention extends previous
studies (Albert and Lotan, 2018; Kita and Luria, 2018) which demon-
strate the effectiveness of using a smartphone app as an objective
monitoring mechanism. Our study supports this relatively new use of
accessible and cost-effective information and communications tech-
nologies in safety research.

5.1. Practical implications

The present study used a smartphone application to measure and
influence participants’ behavior. The findings thus support previous
calls (Dyreborg et al., 2015; Stibe, 2015; Tulusan et al., 2012) to in-
crease the use of technologies such as smartphones and social media forFig. 1. Male and female intervention completion and drop-out percentages.
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organizational interventions, for example by providing feedback
channels and personalized messages. Beyond that, our findings show
that people will download and use an app that actively reduces their
incentive to text at the wheel by silencing incoming notifications.
Studies have shown that traditional educational and enforcement ef-
forts, including public service announcements, state bans, and fines,
have not been sufficient in mitigating phone use at the wheel (e.g.
Gormley, 2016; Parnell et al., 2017). Given that people have become
dependent on their smartphones, and are not likely to unilaterally take
the initiative to stop using them while driving (Galitz, 2018), our
findings offer encouragement that technology can be harnessed in po-
sitive ways to reduce its own negative effects.

More broadly, improving our understanding of factors associated
with perseverance in OHS programs can facilitate improvements in
their design and increase their effectiveness for the benefit of the em-
ployee and organization. Our findings point to an organizational factor
– organizational safety climate – that is measurable, and that can be
increased to promote perseverance in a safety program. A safety pro-
gram that is not aligned to organizational practices which reflect an
actual (not only declared) commitment to safety will not achieve its
goals.

Our findings also point to variance in how females vs. males ap-
proach interventions, with males having a higher perseverance rate in
the current study. Orji (2014) examined ten strategies that are com-
monly employed in interventions aimed at changing health behaviors.
She found that females and males respond differently to some behavior
change strategies, and that in general females appear to be more re-
ceptive to most of the strategies examined. Orji concluded that gender-
dependent approaches to designing health behavior change support
systems are to be preferred over a one-size-fits-all approach. Future
research should continue to investigate the effectiveness of strategies
that are commonly employed in OHS interventions with respect to
possible gender effects.

5.2. Limitations and future research

Our study is subject to a number of limitations. First, as noted
above, we measured safety motivation and safety climate only at the
start of the intervention. It is possible that these dynamic measures

changed over time as a result of the intervention. Future studies should
measure these variables using a longitudinal design. Such a design
might reveal an association between safety motivation and behavior
change which was not captured in this study.

Second, the ProtextMe® smartphone application used in the present
study served as an objective and validated (e.g., Kita and Luria, 2018)
measure to monitor smartphone use while driving, and compensated for
the limitations of self-report methods (e.g., poor recall, denial, and
other self-report biases). Nevertheless, the application has a defined
scope of capability, in that the monitoring is valid only if the participant
has turned on their phone’s GPS. In addition, the application cannot
identify whether the movement detected is a result of the participant
driving a vehicle (versus taking public transportation or sitting beside
the driver). More important, the application could not capture activity
such as time spent reading text messages – only taps or swipes on the
screen. It is possible that some of our measured taps derived from
drivers opening a message or scrolling down, but we had no way of
measuring the amount of time drivers looked at their phone without
touching it. While measures were taken to minimize these risks, a more
advanced application would allow for more comprehensive data col-
lection.

Third, organizations that agreed to participate in the study had
strong commitment from management. It is reasonable to assume that
these organizations all had relatively high safety climates (see Table 1)
compared with firms that were approached and did not agree to par-
ticipate. Future studies are needed to examine our findings within non-
safety-oriented organizations.

Last, the participating organizations were very large, each with
hundreds of employees. Participation in the study was voluntary, and
ethical considerations prevented us (or the organizations) from pres-
suring employees to take part in the intervention. As a result, our final
sample of 200 represents a relatively low participation rate (only 3% of
the population). We hope that research on voluntary interventions will
encourage organizations to conduct organizational wide interventions.

In this vein, our findings suggest several possible new avenues for
future research. In particular, it has been established through con-
siderable research that leaders play a critical role in supporting safety at
work. For example, leaders affect the degree to which employees vo-
luntarily participate in safety-related activities (e.g., Clarke and Ward,
2006; Hofmann et al., 2003; Mullen and Kelloway, 2009). Griffin and

Table 1
Means and standard deviations for study variables in participating organizations.

Participating organization Gender (%male) Safety
climate
Mean(SD)

Safety motivation
Mean(SD)

Safety knowledge
Mean(SD)

Taps per minute Mean(SD) Employee perseverance
(% stay)

Org1 47 % 4.25 (0.64) 4.71(0.42) 4.41 (0.55) 1.13 (1.08) 70 %
Org2 17 % 3.54 (1.17) 4.24 (0.63) 4.72 (0.41) 1.48 (1.40) 56 %
Org 3 32 % 3.17 (1.00) 3.98 (0.62) 4.64 (0.60) 1.01 (1.04) 47 %
Org 4 88 % 4.68 (1.00) 4.80 (0.31) 4.60 (0.39) 0.82 (0.62) 75 %
Org 5 33 % 3.88 (1.14) 5.00 (0) 4.24 (0.62) 1.89 (2.04) 67 %
Org 6 62 % 4.42 (0.66) 4.73 (0.46) 4.39 (0.36) 0.90 (1.13) 30 %
Org 7 58 % 4.73 (0.60) 4.73 (0.40) 4.51 (0.52) 2.17 (2.18) 49 %
Org 8 22 % 3.27 (0.99) 4.81 (0.35) 4.12 (0.58) 1.14 (1.13) 44 %
Total 48 % 4.10 (1.04) 4.73 (0.44) 4.33 (0.56) 1.41 (1.60) 50 %

Table 2
Mixed model regression comparing taps per minute during the baseline period
with taps per minute during and after the intervention.

Baseline Stage 2 Stage 3

Mean (SD) taps per minute 1.66 (1.87) 1.20 (1.31) 1.31(1.49)
Comparison to baseline, β (SD) −0.51(0.1)*** −0.26(0.13)*

*p < .05, **p < .01, ***p < .001; β values are based on mixed methods
estimates; R2 measured with squared correlation= .81 and with conditional R2

(Nakagawa et al., 2017)=0.69.

Table 3
Mixed models logistic regression predicting perseverance.

Fixed effect B Odds ratio CI

Organizational safety climate 0.46(.20)* 1.58 1.05−2.36
Safety motivation 0.68(.40) 1.97 .90−4.31
Safety knowledge −0.49(.34) 0.61 .32−1.2
Gender (Female) −0.80(.33)* 0.47 .25−.91

*p < 0.05; β= Estimate of mixed models logistic analysis; percentage of cor-
rect predictions= .59; Hosmer-Lemeshow chi-squared = 13.939; p= .083.
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Hu (2013) found that safety-inspiring behavior by team leaders in-
creased employees’ safety compliance; and Zohar (2000, 2002) found
that team leaders shape employee safety performance by translating
values and goals from senior levels, and by providing direct guidance
for team members. With respect to road safety in particular, leaders
may serve a crucial function by identifying situations in which their
employees may be at risk on the road (e.g., if they are tired, stressed, or
under pressure), and managing these situations through effective safety
leadership (e.g., Huang et al., 2014; Newnam and Oxley, 2016). There
is strong evidence to suggest that communication between supervisors
and drivers plays a key role in driver safety outcomes (Newnam et al.,
2012, 2002). Future studies should probe the mechanisms by which
different aspects of leadership or the leader-employee relationship in-
fluence employee perseverance in safety intervention programs in re-
lation to theories such as Leader–Member Exchange (LMX; e.g., Graen
and Uhl-Bien, 1995) or theories of transformational leadership (e.g.
Bass, 1995). These theories could be studied in relation to the para-
meters studied in the current paper (safety climate, safety motivation
and gender) and other variables.

Author statement

Both authors contributed equally to this manuscript.
The manuscript has not been published previously and is not under

consideration for publication elsewhere.
The publication is approved by all authors.
The manuscript will not be published elsewhere in the same form, in

English or in any other language, including electronically without the
written consent of the copyright-holder.

Declaration of Competing Interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influ-
ence the work reported in the paper.

Acknowledgments

We would like to thank the companies and employees who were
willing to participate in this unique study. Special thanks to the Israel
Science Foundation (ISF) for the generous financial support (grant ap-
plication no. 380/15) and Or Yarok for recognizing the importance of
this project and providing additional funding. Special thanks to Dr.
Tsippi Lotan for her world-class expert advice throughout the project, to
Sasha Harel for statistical consulting, and lastly to Tomer Chen and
Vika Beckerman, ProtextMe creators for their collaboration and in-
novative spirit.

References

Albert, G., Lotan, T., 2018. How many times do young drivers actually touch their
smartphone screens while driving? Iet Intell. Transp. Syst. 12 (6), 414–419. https://
doi.org/10.1049/iet-its.2017.0208.

Alli, B.O., 2008. Fundamental Principles of Occupational Health and Safety, 2nd ed.
International Labour Organization, Geneva. https://www.ilo.org/global/
publications/ilo-bookstore/order-online/books/WCMS_093550/lang–en/index.htm.

Anderson, L.M., Quinn, T.A., Glanz, K., Ramirez, G., Kahwati, L.C., Johnson, D.B., Katz,
D.L., 2009. The effectiveness of worksite nutrition and physical activity interventions
for controlling employee overweight and obesity: a systematic review. Am. J. Prev.
Med. 37 (4), 340–357. https://doi.org/10.1016/j.amepre.2009.07.003.

Andreassen, C.S., Billieux, J., Griffiths, M.D., Kuss, D.J., Demetrovics, Z., Mazzoni, E.,
Pallesen, S., 2016. The relationship between addictive use of social media and video
games and symptoms of psychiatric disorders: a large-scale cross-sectional study.
Psychol. Addict. Behav. 30 (2), 252. https://doi.org/10.1037/adb0000160.

Anshari, M., Alas, Y., Hardaker, G., Jaidin, J.H., Smith, M., Ahad, A.D., 2016. Smartphone
habit and behavior in Brunei: personalization, gender, and generation gap. Comput.
Human Behav. 64, 719–727. https://doi.org/10.1016/j.chb.2016.07.063.

Arpaci, I., Baloğlu, M., Kozan, H.İ.Ö., Kesici, Ş., 2017. Individual differences in the re-
lationship between attachment and nomophobia among college students: the med-
iating role of mindfulness. J. Med. Internet Res. 19 (12), e404. https://doi.org/10.

2196/jmir.8847.
Atkinson, J.W., 1964. An Introduction to Motivation. Van Nostrand, Princeton, NJ.

https://psycnet.apa.org/record/1964-35038-000.
Baekeland, F., Lundwall, L., 1975. Dropping out of treatment: a critical review. Psychol.

Bull. 82 (5), 738–783. https://doi.org/10.1037/h0077132.
Ball, S.A., Carroll, K.M., Canning-Ball, M., Rounsaville, B.J., 2006. Reasons for dropout

from drug abuse treatment: symptoms, personality, and motivation. Addict. Behav.
31 (2), 320–330. https://doi.org/10.1016/j.addbeh.2005.05.013.

Bandura, A., 1986. Social Foundations of Thought and Action: A Social Cognitive Theory.
Prentice Hall, Englewood Cliffs, NJ.

Bass, B.M., 1995. Comment: transformational leadership: looking at other possible
antecedents and consequences. J. Manag. Inq. 4 (3), 293–297. https://doi.org/10.
1177/105649269543010.

Bendelin, N., Hesser, H., Dahl, J., Carlbring, P., Nelson, K.Z., Andersson, G., 2011.
Experiences of guided Internet-based cognitive-behavioural treatment for depression:
a qualitative study. BMC Psychiatry 11 (1), 107. https://doi.org/10.1186/1471-
244X-11-107.

Bianchi, A., Phillips, J.G., 2005. Psychological predictors of problem mobile phone use.
Cyberpsychology Behav. 8 (1), 39–51. https://doi.org/10.1089/cpb.2005.8.39.

Billieux, J., Van Der Linden, M., Rochat, L., 2008. The role of impulsivity in actual and
problematic use of the mobile phone. Appl. Cogn. Psychol. 22, 1195–1210. https://
doi.org/10.1002/acp.1429.

Bower, P., Brueton, V., Gamble, C., Treweek, S., Smith, C.T., Young, B., Williamson, P.,
2014. Interventions to improve recruitment and retention in clinical trials: a survey
and workshop to assess current practice and future priorities. Trials 15, 399. https://
doi.org/10.1186/1745-6215-15-399.

Brand, T., Jungmann, T., 2014. Participant characteristics and process variables predict
attrition from a home-based early intervention program. Early Child. Res. Q. 29 (2),
155–167. https://doi.org/10.1016/j.ecresq.2013.12.001.

Broome, K.M., Simpson, D.D., Joe, G.W., 2002. The role of social support following
short‐term inpatient treatment. Am. J. Addict. 11 (1), 57–65. https://doi.org/10.
1080/10550490252801648.

Christian, M.S., Bradley, J.C., Wallace, J.C., Burke, M.J., 2009. Workplace safety: a meta-
analysis of the role of person and situation factors. Appl. Psychol. 94, 1103–1127.
https://doi.org/10.1037/a0016172.

Clarke, S., Ward, K., 2006. The role of leader influence tactics and safety climate in en-
gaging employees’ safety participation. Risk Anal. 26 (5), 1175–1185. https://doi.
org/10.1111/j.1539-6924.2006.00824.x.

Daykin, A., Clement, C., Gamble, C., Kearney, A., Blazeby, J., Clarke, M., et al., 2018.
‘Recruitment, recruitment, recruitment.’ the need for more focus on retention: a
qualitative study of five trials. Trials 19 (1), 76. https://doi.org/10.1186/s13063-
018-2467-0.

De Leon, G., Melnick, G., Thomas, G., Kressel, D., Wexler, H.K., 2000. Motivation for
treatment in a prison-based therapeutic community. Am. J. Drug Alcohol Abuse 26
(1), 33–46. https://doi.org/10.1081/ADA-100100589.

Dhir, A., Pallesen, S., Torsheim, T., Andreassen, C.S., 2016. Do age and gender differences
exist in selfie-related behaviors? Comput. Human Behav. 63, 549–555. https://doi.
org/10.1016/j.chb.2016.05.053.

Dobkin, P.L., Civita, M.D., Paraherakis, A., Gill, K., 2002. The role of functional social
support in treatment retention and outcomes among outpatient adult substance
abusers. Addiction 97 (3), 347–356. https://doi.org/10.1046/j.1360-0443.2002.
00083.x.

Durkee, T., Kaess, M., Carli, V., Parzer, P., Wasserman, C., Floderus, B., et al., 2012.
Prevalence of pathological internet use among adolescents in Europe: demographic
and social factors. Addiction 7 (12), 2210–2222. https://doi.org/10.1111/j.1360-
0443.2012.03946.x.

Dyreborg, J., Lipscomb, H.J., Olsen, O., Törner, M., Nielsen, K., Lund, J., et al., 2015.
PROTOCOL: safety interventions for the prevention of accidents at work. Campbell
Syst. Rev. 11 (1), 1–70. https://doi.org/10.1002/CL2.146.

Fowler, J.L., Follick, M.J., Abrams, D.B., Rickard-Figuera, K., 1985. Participant char-
acteristics as predictors of attrition in worksite weight loss. Addict. Behav. 10 (4),
445–448. https://doi.org/10.1016/0306-4603(85)90044-9.

Gahan, P., Sievewright, B., Evans, P., Harbridge, R., Olsen, J., 2015. Workplace health
and safety–What role for the business case? Paper Presented at the Australian and
New Zealand Academy of Management (ANZAM), Human Resource Management
Interactive Session. http://hdl.handle.net/11343/57459.

Galitz, S., 2018. Killer cell phones and complacent companies: how apple fails to cure
distracted driving fatalities. U. Miami L. Rev. 72, 880. http://repository.law.miami.
edu/umlr/vol72/iss3/7.

Garrouste-Orgeas, M., Troché, G., Azoulay, E., Caubel, A., de Lassence, A., Cheval, C.,
et al., 2004. Body mass index. Intensive Care Med. 30 (3), 437–443. https://doi.org/
10.1007/s00134-003-2095-2.

Geller, E.S., Berry, T.D., Ludwig, T.D., Evans, R.E., Gilmore, M.R., Clarke, S.W., 1990. A
conceptual framework for developing and evaluating behavior change interventions
for injury control. Health Educ. Res. 5 (2), 125–137. https://doi.org/10.1093/her/5.
2.125.

Gerhards, S.A.H., Abma, T.A., Arntz, A., De Graaf, L.E., Evers, S.M.A.A., Huibers, M.J.H.,
Widdershoven, G.A.M., 2011. Improving adherence and effectiveness of compu-
terised cognitive behavioural therapy without support for depression: a qualitative
study on patient experiences. J. Affect. Disord. 129 (1-3), 117–125. https://doi.org/
10.1016/j.jad.2010.09.012.

Goodrich, T., 2014. Cellphone addiction is ‘an increasingly realistic possibility’. August
27. Baylor Study of College Students Reveals. Baylor University: Media and Public
Relations. https://www.baylor.edu/mediacommunications/news.php?action=story
&story=145864.

Gormley, E., 2016. Indiana’s texting-while-driving ban: why is it not working and how

C. Rispler and G. Luria Accident Analysis and Prevention 144 (2020) 105689

7

https://doi.org/10.1049/iet-its.2017.0208
https://doi.org/10.1049/iet-its.2017.0208
https://www.ilo.org/global/publications/ilo-bookstore/order-online/books/WCMS_093550/lang--en/index.htm
https://www.ilo.org/global/publications/ilo-bookstore/order-online/books/WCMS_093550/lang--en/index.htm
https://doi.org/10.1016/j.amepre.2009.07.003
https://doi.org/10.1037/adb0000160
https://doi.org/10.1016/j.chb.2016.07.063
https://doi.org/10.2196/jmir.8847
https://doi.org/10.2196/jmir.8847
https://psycnet.apa.org/record/1964-35038-000
https://doi.org/10.1037/h0077132
https://doi.org/10.1016/j.addbeh.2005.05.013
http://refhub.elsevier.com/S0001-4575(20)30050-6/sbref0050
http://refhub.elsevier.com/S0001-4575(20)30050-6/sbref0050
https://doi.org/10.1177/105649269543010
https://doi.org/10.1177/105649269543010
https://doi.org/10.1186/1471-244X-11-107
https://doi.org/10.1186/1471-244X-11-107
https://doi.org/10.1089/cpb.2005.8.39
https://doi.org/10.1002/acp.1429
https://doi.org/10.1002/acp.1429
https://doi.org/10.1186/1745-6215-15-399
https://doi.org/10.1186/1745-6215-15-399
https://doi.org/10.1016/j.ecresq.2013.12.001
https://doi.org/10.1080/10550490252801648
https://doi.org/10.1080/10550490252801648
https://doi.org/10.1037/a0016172
https://doi.org/10.1111/j.1539-6924.2006.00824.x
https://doi.org/10.1111/j.1539-6924.2006.00824.x
https://doi.org/10.1186/s13063-018-2467-0
https://doi.org/10.1186/s13063-018-2467-0
https://doi.org/10.1081/ADA-100100589
https://doi.org/10.1016/j.chb.2016.05.053
https://doi.org/10.1016/j.chb.2016.05.053
https://doi.org/10.1046/j.1360-0443.2002.00083.x
https://doi.org/10.1046/j.1360-0443.2002.00083.x
https://doi.org/10.1111/j.1360-0443.2012.03946.x
https://doi.org/10.1111/j.1360-0443.2012.03946.x
https://doi.org/10.1002/CL2.146
https://doi.org/10.1016/0306-4603(85)90044-9
http://hdl.handle.net/11343/57459
http://repository.law.miami.edu/umlr/vol72/iss3/7
http://repository.law.miami.edu/umlr/vol72/iss3/7
https://doi.org/10.1007/s00134-003-2095-2
https://doi.org/10.1007/s00134-003-2095-2
https://doi.org/10.1093/her/5.2.125
https://doi.org/10.1093/her/5.2.125
https://doi.org/10.1016/j.jad.2010.09.012
https://doi.org/10.1016/j.jad.2010.09.012
https://www.baylor.edu/mediacommunications/news.php?action=story%26story=145864
https://www.baylor.edu/mediacommunications/news.php?action=story%26story=145864


could it be better. Indiana Law J. Suppl. 91 (5), 87–104. http://www.repository.law.
indiana.edu/ilj/vol91/iss5/7.

Graen, G.B., Uhl-Bien, M., 1995. Relationship-based approach to leadership: development
of leader-member exchange (LMX) theory of leadership over 25 years: applying a
multi-level multi-domain perspective. Leadersh. Q. 6 (2), 219–247. https://doi.org/
10.1016/1048-9843(95)90036-5.

Griffin, M.A., Hu, X., 2013. How leaders differentially motivate safety compliance and
safety participation: the role of monitoring, inspiring, and learning. Saf. Sci. 60,
196–202. https://doi.org/10.1016/j.ssci.2013.07.019.

Griffin, M.A., Neal, A., 2000. Perceptions of safety at work: a framework for linking safety
climate to safety performance, knowledge, and motivation. J. Occup. Health Psychol.
5 (3), 347–358. https://doi.org/10.1037/1076-8998.5.3.347.

Grosch, J.W., Gershon, R.R., Murphy, L.R., DeJoy, D.M., 1999. Safety climate dimensions
associated with occupational exposure to blood‐borne pathogens in nurses. Am. J.
Ind. Med. 36 (S1), 122–124. https://doi.org/10.1002/(SICI)1097-0274(199909)
36:1+<122::AID-AJIM43>3.0.CO;2-L.

Guertler, D., Vandelanotte, C., Kirwan, M., Duncan, M.J., 2015. Engagement and nonu-
sage attrition with a free physical activity promotion program: the case of 10,000
steps Australia. J. Med. Internet Res. 17 (7), e176. https://doi.org/10.2196/jmir.
4339.

Hedlund, A., Ateg, M., Andersson, I.M., Rosen, G., 2010. Assessing motivation for work
environment improvements: internal consistency, reliability and factorial structure.
J. Saf. Res. 41, 145–151. https://doi.org/10.1016/j.jsr.2009.12.005.

Hedlund, A., Gummesson, K., Rydell, A., Andersson, M., 2016. Safety motivation at work:
evaluation of changes from six interventions. Saf. Sci. 82, 155–163. https://doi.org/
10.1016/j.ssci.2015.09.006.

Hofmann, D.A., Morgeson, F.P., Gerras, S.J., 2003. Climate as a moderator of the re-
lationship between leader-member exchange and content specific citizenship: safety
climate as an exemplar. J. Appl. Psychol. 88 (1), 170–178. https://doi.org/10.1037/
0021-9010.88.1.170.

Huang, Y.H., Robertson, M.M., Lee, J., Rineer, J., Murphy, L.A., Garabet, A., Dainoff,
M.J., 2014. Supervisory interpretation of safety climate versus employee safety cli-
mate perception: association with safety behavior and outcomes for lone workers.
Transp. Res. Part F: Traffic Psychol. Behav. 26, 348–360. https://doi.org/10.1016/j.
trf.2014.04.006.

Kannisto, K.A., Korhonen, J., Adams, C.E., Koivunen, M.H., Vahlberg, T., Välimäki, M.A.,
2017. Factors associated with dropout during recruitment and follow-up periods of a
mHealth-based randomized controlled trial for Mobile.NEt to encourage treatment
adherence for people with serious mental health problems. J. Med. Internet Res. 19
(2), 1–9. https://doi.org/10.2196/jmir.6417.

Katz-Navon, T.A.L., Naveh, E., Stern, Z., 2005. Safety climate in health care organizations:
a multidimensional approach. Acad. Manag. J. 48 (6), 1075–1089. https://doi.org/
10.5465/amj.2005.19573110.

Kim, H.J., Min, J.Y., Kim, H.J., Min, K.B., 2017. Accident risk associated with smartphone
addiction: a study on university students in Korea. J. Behav. Addict. 6 (4), 699–707.
https://doi.org/10.1556/2006.6.2017.070.

Kita, E., Luria, G., 2018. The mediating role of smartphone addiction on the relationship
between personality and young drivers’ smartphone use while driving. Transp. Res.
Part F: Traffic Psychol. Behav. 59 (Part A), 203–211. https://doi.org/10.1016/j.trf.
2018.09.001.

Kita, E., Luria, G., 2020. Differences between males and females in the prediction of
smartphone use while driving: mindfulness and income. Accid. Anal. Prev. 140,
105514. https://doi.org/10.1016/j.aap.2020.105514.

Kvorning, L.V., Hasle, P., Christensen, U., 2015. Motivational factors influencing small
construction and auto repair enterprises to participate in occupational health and
safety programs. Saf. Sci. 71, 253–263. https://doi.org/10.1016/j.ssci.2014.06.003.

LaPorte, D.J., Stunkard, A.J., 1987. Predicting attrition and adherence to a very low
calorie diet: a prospective investigation of the eating inventory. Int. J. Obes. 14,
197–206. http://europepmc.org/abstract/MED/2341226.

Leung, L., 2008. Linking psychological attributes to addiction and improper use of the
mobile phone among adolescents in Hong Kong. J. Child. Media 2 (2), 93–113.
https://doi.org/10.1080/17482790802078565.

Lingard, H., 2002. The effect of first aid training on Australian construction workers’
occupational health and safety motivation and risk control behavior. J. Safety Res. 33
(2), 209–230. https://doi.org/10.1016/S0022-4375(02)00013-0.

Linnan, L.A., Emmons, K.M., Klar, N., Fava, J.L., LaForge, R.G., Abrams, D.B., 2002.
Challenges to improving the impact of worksite cancer prevention programs: com-
paring reach, enrollment, and attrition using active versus passive recruitment stra-
tegies. Ann. Behav. Med. 24 (2), 157–166. https://doi.org/10.1207/
S15324796ABM2402_13.

Liu, X., Li, R., Lanza, S.T., Vasilenko, S.A., Piper, M., 2013. Understanding the role of
cessation fatigue in the smoking cessation process. Drug Alcohol Depend. 133 (2),
548–555. https://doi.org/10.1016/j.drugalcdep.2013.07.025.

Lopez-Fernandez, O., Honrubia-Serrano, L., Freixa-Blanxart, M., Gibson, W., 2014.
Prevalence of problematic mobile phone use in British adolescents. Cyberpsychol.
Behav. Soc. Netw. 17 (2), 91–98. https://doi.org/10.1089/cyber.2012.0260.

Lopez-Fernandez, O., Kuss, D.J., Romo, L., Morvan, Y., Kern, L., Graziani, P., et al., 2017.
Self-reported dependence on mobile phones in young adults: a European cross-cul-
tural empirical survey. J. Behav. Addict. 6 (2), 168–177. https://doi.org/10.1556/
2006.6.2017.020.

Luria, G., 2010. The social aspects of safety management: trust and safety climate. Accid.
Anal. Prev. 42 (4), 1288–1295. https://doi.org/10.1016/j.aap.2010.02.006.

Luria, G., Bohem, A., Mazor, T., 2014. Conceptualizing and measuring community road-
safety climate. Saf. Sci. 70, 288–294. https://doi.org/10.1016/j.ssci.2014.07.003.

Miller, B.M., Brennan, L., 2015. Measuring and reporting attrition from obesity treatment
programs: a call to action!. Obes. Res. Clin. Pract. 9 (3), 187–202. https://doi.org/10.

1016/j.orcp.2014.08.007.
Moroshko, I., Brennan, L., O’Brien, P., 2011. Predictors of dropout in weight loss inter-

ventions: a systematic review of the literature. Obes. Rev. 12 (11), 912–934. https://
doi.org/10.1111/j.1467-789X.2011.00915.x.

Mullen, J.E., Kelloway, E.K., 2009. Safety leadership: a longitudinal study of the effects of
transformational leadership on safety outcomes. J. Occup. Organ. Psychol. 82 (2),
253–272. https://doi.org/10.1348/096317908X325313.

Nakagawa, S., Johnson, P.C., Schielzeth, H., 2017. The coefficient of determination R 2
and intra-class correlation coefficient from generalized linear mixed-effects models
revisited and expanded. J. R. Soc. Interface 14 (134). https://doi.org/10.1098/rsif.
2017.0213.

National Road Safety Association Website –www.rsa.gov.il/English/About/Pages/
default.aspx (Accessed 9 May 2020).

Naveh, E., Katz-Navon, T., 2015. A longitudinal study of an intervention to improve road
safety climate: climate as an organizational boundary spanner. J. Appl. Psychol. 100
(1), 216–226. https://doi.org/10.1037/a0037613.

Neal, A., Griffin, M.A., 2006. A study of the lagged relationships among safety climate,
safety motivation, safety behavior, and accidents at the individual and group levels.
J. Appl. Psychol. 91, 946–953. https://doi.org/10.1037/0021-9010.91.4.946.

Newnam, S., Oxley, J., 2016. A program in safety management for the occupational
driver: conceptual development and implementation case study. Saf. Sci. 84,
238–244. https://doi.org/10.1016/j.ssci.2015.12.020.

Newnam, S., Watson, B., Murray, W., 2002. A comparison of the factors influencing the
safety of work related drivers in work and personal vehicles. Proceedings of the 2002
Road Safety Research, Policing and Education Conference 488–495. https://eprints.
qut.edu.au/2169/.

Newnam, S., Lewis, I., Watson, B., 2012. Occupational driver safety: conceptualizing a
leadership-based intervention to improve safe driving performance. Accid. Anal.
Prev. 45, 29–38. https://doi.org/10.1016/j.aap.2011.11.003.

Oliveira, M.D., Lopes, D.F., Bana e Costa, C.A., 2018. Improving occupational health and
safety risk evaluation through decision analysis. Int. Trans. Oper. Res. 25 (1),
375–403. https://doi.org/10.1111/itor.12339.

Orji, R., 2014. Exploring the persuasiveness of behavior change support strategies and
possible gender differences. CEUR Workshop Proceedings 1153. pp. 41–57. https://
scholar.google.com.

Parnell, K.J., Stanton, N.A., Plant, K.L., 2017. What’s the law got to do with it? Legislation
regarding in-vehicle technology use and its impact on driver distraction. Accid. Anal.
Prev. 100, 1–14. https://doi.org/10.1016/j.aap.2016.12.015.

Perna, S., Spadaccini, D., Riva, A., Allegrini, P., Edera, C., Faliva, M.A., et al., 2018. A
path model analysis on predictors of dropout (at 6 and 12 months) during the weight
loss interventions in endocrinology outpatient division. Endocrine 61 (3), 1–15.
https://doi.org/10.1007/s12020-018-1563-y.

Poushter, J., 2016. Smartphone ownership and internet usage continues to climb in
emerging economies. Pew Res. Center 22, 1–44. https://www.pewresearch.org/
global/2016/02/22/smartphone-ownership-and-internet-usage-continues-to-climb-
in-emerging-economies/.

Robson, L.S., Macdonald, S., Gray, G.C., Van Eerd, D.L., Bigelow, P.L., 2012. A descriptive
study of the OHS management auditing methods used by public sector organizations
conducting audits of workplaces: implications for audit reliability and validity. Saf.
Sci. 50 (2), 181–189. https://doi.org/10.1016/j.ssci.2011.08.006.

Roskes, M., Elliot, A.J., Nijstad, B.A., De Dreu, C.K., 2013. Avoidance motivation and
conservation of energy. Emot. Rev. 5 (3), 264–268. https://doi.org/10.1177/
1754073913477512.

Salehan, M., Negahban, A., 2013. Social networking on smartphones: When mobile
phones become addictive. Comput. Human Behav. 29 (6), 2632–2639. https://doi.
org/10.1016/j.chb.2013.07.003.

Schumacher, P., Morahan-Martin, J., 2001. Gender, internet and computer attitudes and
experiences. Comput. Human Behav. 17 (1), 95–110. https://doi.org/10.1016/
S0747-5632(00)00032-7.

Sheeran, P., Silverman, M., 2003. Evaluation of three interventions to promote workplace
health and safety: evidence for the utility of implementation intentions. Soc. Sci.
Med. 56 (10), 2153–2163. https://doi.org/10.1016/S0277-9536(02)00220-4.

Simpson, D.D., Joe, G.W., Rowan-Szal, G.A., Greener, J.M., 1997. Drug abuse treatment
process components that improve retention. J. Subst. Abuse Treat. 14 (6), 565–572.
https://doi.org/10.1016/S0740-5472(97)00181-5.

Sivagnanam, P., Rhodes, M., 2010. The importance of follow-up and distance from centre
in weight loss after laparoscopic adjustable gastric banding. Surg. Endosc. 24 (10),
2432–2438. https://doi.org/10.1007/s00464-010-0970-9.

Stibe, A., 2015. Towards a framework for socially influencing systems: meta-analysis of
four PLS-SEM based studies. In: International Conference on Persuasive Technology.
Springer, Cham. pp. 172–183. https://doi.org/10.1007/978-3-319-20306-5_16.

Thelwall, M., Wilkinson, D., Uppal, S., 2010. Data mining emotion in social network
communication: gender differences in MySpace. J. Am. Soc. Inf. Sci. Technol. 61 (1),
190–199. https://doi.org/10.1002/asi.21180.

Tulusan, J., Staake, T., Fleisch, E., 2012. Providing eco-driving feedback to corporate car
drivers: what impact does a smartphone application have on their fuel efficiency? In:
Proceedings of the 2012 ACM Conference on Ubiquitous Computing. ACM. pp.
212–215. https://doi.org/10.1145/2370216.2370250.

Van Deursen, A.J., Bolle, C.L., Hegner, S.M., Kommers, P.A., 2015. Modeling habitual and
addictive smartphone behavior: the role of smartphone usage types, emotional in-
telligence, social stress, self-regulation, age, and gender. Comput. Human Behav. 45,
411–420. https://doi.org/10.1016/j.chb.2014.12.039.

Vinodkumar, M.N., Bhasi, M., 2010. Safety management practices and safety behaviour:
assessing the mediating role of safety knowledge and motivation. Accid. Anal. Prev.
42 (6), 2082–2093. https://doi.org/10.1016/j.aap.2010.06.021.

Volman, M., Van Eck, E., Heemskerk, I., Kuiper, E., 2005. New technologies, new

C. Rispler and G. Luria Accident Analysis and Prevention 144 (2020) 105689

8

http://www.repository.law.indiana.edu/ilj/vol91/iss5/7
http://www.repository.law.indiana.edu/ilj/vol91/iss5/7
https://doi.org/10.1016/1048-9843(95)90036-5
https://doi.org/10.1016/1048-9843(95)90036-5
https://doi.org/10.1016/j.ssci.2013.07.019
https://doi.org/10.1037/1076-8998.5.3.347
https://doi.org/10.1002/(SICI)1097-0274(199909)36:1+XCLOSELTXX122::AID-AJIM43>3.0.CO;2-L
https://doi.org/10.1002/(SICI)1097-0274(199909)36:1+XCLOSELTXX122::AID-AJIM43>3.0.CO;2-L
https://doi.org/10.2196/jmir.4339
https://doi.org/10.2196/jmir.4339
https://doi.org/10.1016/j.jsr.2009.12.005
https://doi.org/10.1016/j.ssci.2015.09.006
https://doi.org/10.1016/j.ssci.2015.09.006
https://doi.org/10.1037/0021-9010.88.1.170
https://doi.org/10.1037/0021-9010.88.1.170
https://doi.org/10.1016/j.trf.2014.04.006
https://doi.org/10.1016/j.trf.2014.04.006
https://doi.org/10.2196/jmir.6417
https://doi.org/10.5465/amj.2005.19573110
https://doi.org/10.5465/amj.2005.19573110
https://doi.org/10.1556/2006.6.2017.070
https://doi.org/10.1016/j.trf.2018.09.001
https://doi.org/10.1016/j.trf.2018.09.001
https://doi.org/10.1016/j.aap.2020.105514
https://doi.org/10.1016/j.ssci.2014.06.003
http://europepmc.org/abstract/MED/2341226
https://doi.org/10.1080/17482790802078565
https://doi.org/10.1016/S0022-4375(02)00013-0
https://doi.org/10.1207/S15324796ABM2402_13
https://doi.org/10.1207/S15324796ABM2402_13
https://doi.org/10.1016/j.drugalcdep.2013.07.025
https://doi.org/10.1089/cyber.2012.0260
https://doi.org/10.1556/2006.6.2017.020
https://doi.org/10.1556/2006.6.2017.020
https://doi.org/10.1016/j.aap.2010.02.006
https://doi.org/10.1016/j.ssci.2014.07.003
https://doi.org/10.1016/j.orcp.2014.08.007
https://doi.org/10.1016/j.orcp.2014.08.007
https://doi.org/10.1111/j.1467-789X.2011.00915.x
https://doi.org/10.1111/j.1467-789X.2011.00915.x
https://doi.org/10.1348/096317908X325313
https://doi.org/10.1098/rsif.2017.0213
https://doi.org/10.1098/rsif.2017.0213
http://www.rsa.gov.il/English/About/Pages/default.aspx
http://www.rsa.gov.il/English/About/Pages/default.aspx
https://doi.org/10.1037/a0037613
https://doi.org/10.1037/0021-9010.91.4.946
https://doi.org/10.1016/j.ssci.2015.12.020
https://eprints.qut.edu.au/2169/
https://eprints.qut.edu.au/2169/
https://doi.org/10.1016/j.aap.2011.11.003
https://doi.org/10.1111/itor.12339
https://scholar.google.com
https://scholar.google.com
https://doi.org/10.1016/j.aap.2016.12.015
https://doi.org/10.1007/s12020-018-1563-y
https://www.pewresearch.org/global/2016/02/22/smartphone-ownership-and-internet-usage-continues-to-climb-in-emerging-economies/
https://www.pewresearch.org/global/2016/02/22/smartphone-ownership-and-internet-usage-continues-to-climb-in-emerging-economies/
https://www.pewresearch.org/global/2016/02/22/smartphone-ownership-and-internet-usage-continues-to-climb-in-emerging-economies/
https://doi.org/10.1016/j.ssci.2011.08.006
https://doi.org/10.1177/1754073913477512
https://doi.org/10.1177/1754073913477512
https://doi.org/10.1016/j.chb.2013.07.003
https://doi.org/10.1016/j.chb.2013.07.003
https://doi.org/10.1016/S0747-5632(00)00032-7
https://doi.org/10.1016/S0747-5632(00)00032-7
https://doi.org/10.1016/S0277-9536(02)00220-4
https://doi.org/10.1016/S0740-5472(97)00181-5
https://doi.org/10.1007/s00464-010-0970-9
https://doi.org/10.1007/978-3-319-20306-5_16
https://doi.org/10.1002/asi.21180
https://doi.org/10.1145/2370216.2370250
https://doi.org/10.1016/j.chb.2014.12.039
https://doi.org/10.1016/j.aap.2010.06.021


differences. Gender and ethnic differences in pupils’ use of ICT in primary and sec-
ondary education. Comput. Educ. 45 (1), 35–55. https://doi.org/10.1016/S0360-
1315(04)00072-7.

Weller, J.A., Shackleford, C., Dieckmann, N., Slovic, P., 2013. Possession attachment
predicts cell phone use while driving. Health Psychol. 32 (4), 379–387. https://doi.
org/10.1037/a0029265.

Wills, A.R., Watson, B., Biggs, H.C., 2006. Comparing safety climate factors as predictors
of work-related driving behaviour. J. Saf. Res. 37 (4), 375–383. https://doi.org/10.
1016/j.jsr.2006.05.008.

Wills, A., Watson, B., Biggs, H., 2009. An exploratory investigation into safety climate and
work-related driving. Work 32 (1), 81–94. https://doi.org/10.3233/WOR-2009-
0818.

Yoon, S.J., Lin, H.K., Chen, G., Yi, S., Choi, J., Rui, Z., 2013. Effect of occupational health
and safety management system on work-related accident rate and differences of oc-
cupational health and safety management system awareness between managers in
South Korea’s construction industry. Saf. Health Work 4 (4), 201–209. https://doi.
org/10.1016/j.shaw.2013.10.002.

Zohar, D., 1980. Safety climate in industrial organizations: theoretical and applied

implications. J. Appl. Psychol. 65 (1), 96–102. https://doi.org/10.1037/0021-9010.
65.1.96.

Zohar, D., 2000. A group-level model of safety climate: testing the effect of group climate
on micro accidents in manufacturing jobs. J. Appl. Psychol. 85 (4), 587–596. https://
doi.org/10.1037/0021-9010.85.4.587.

Zohar, D., 2002. The effects of leadership dimensions, safety climate, and assigned
priorities on minor injuries in work groups. J. Organ. Behav. 23 (1), 75–92. https://
doi.org/10.1002/job.130.

Zohar, D., Luria, G., 2004. Climate as a social-cognitive construction of supervisory safety
practices: scripts as proxy of behavior patterns. J. Appl. Psychol. 89 (2), 322–333.
https://doi.org/10.1037/0021-9010.89.2.322.

Zohar, D., Luria, G., 2005. A multilevel model of safety climate: cross-level relationships
between organization and group-level climates. J. Appl. Psychol. 90, 616–628.
https://doi.org/10.1037/0021-9010.90.4.616.

Zohar, D., Luria, G., 2010. Group leaders as gatekeepers: testing safety climate variations
across levels of analysis. Appl. Psychol. 59 (4), 647–673. https://doi.org/10.1111/j.
1464-0597.2010.00421.x.

C. Rispler and G. Luria Accident Analysis and Prevention 144 (2020) 105689

9

https://doi.org/10.1016/S0360-1315(04)00072-7
https://doi.org/10.1016/S0360-1315(04)00072-7
https://doi.org/10.1037/a0029265
https://doi.org/10.1037/a0029265
https://doi.org/10.1016/j.jsr.2006.05.008
https://doi.org/10.1016/j.jsr.2006.05.008
https://doi.org/10.3233/WOR-2009-0818
https://doi.org/10.3233/WOR-2009-0818
https://doi.org/10.1016/j.shaw.2013.10.002
https://doi.org/10.1016/j.shaw.2013.10.002
https://doi.org/10.1037/0021-9010.65.1.96
https://doi.org/10.1037/0021-9010.65.1.96
https://doi.org/10.1037/0021-9010.85.4.587
https://doi.org/10.1037/0021-9010.85.4.587
https://doi.org/10.1002/job.130
https://doi.org/10.1002/job.130
https://doi.org/10.1037/0021-9010.89.2.322
https://doi.org/10.1037/0021-9010.90.4.616
https://doi.org/10.1111/j.1464-0597.2010.00421.x
https://doi.org/10.1111/j.1464-0597.2010.00421.x

	Employee perseverance in a “no phone use while driving” organizational road-safety intervention
	Introduction
	Literature review
	Participant perseverance in OHS interventions
	Organizational road-safety climate and perseverance
	Safety motivation and perseverance
	Gender and perseverance
	Context and intervention focus

	Methodology
	Research design
	Participants and procedure
	Intervention protocol
	Stage 1 – baseline (1 month)
	Stage 2 – intervention (2 months)
	Stage 3 – post-intervention (1 month)

	Measures and tools
	Data analysis

	Results
	Validation of intervention effectiveness
	Hypothesis testing

	Discussion
	Practical implications
	Limitations and future research

	Author statement
	Declaration of Competing Interest
	Acknowledgments
	References




