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Abstract
Our study aimed to investigate the influence of socio-demographic, knowledge, attitude, toward the change in
driving behavior. This research was conducted with cross-sectional study design, during the period of December
2016 until April 2017. The research instrument used was a questionnaire from Driving Under the Influence of
Drugs, Alcohol, and Medicines (DRUID) project with modification. The descriptive statistics and logistic
regression analysis was used. Our research revealed that from 100 respondents, about 10% male was available to
change to reported behavior in frequency driving than female. About 11% of respondents aged 35–67 years old
decided to change in frequency driving. Approximately 14% of respondents with higher education level were
changing in reported behavior of frequency driving. Reported behavior in frequency driving was influenced by
information received from health care providers and attitude about the consequences of driving under the influence
of impairing medicines factors (p-value 0.006 and 0.028). Changing reported behavior in frequency driving can be
predicted by information received from health care providers and attitudes. In the future, we need to build effective
communication and ensuring patients receive information about driving-impairing medicines.
Keywords: medicines, knowledge, attitudes, behavior
1. Introduction
Motor vehicle crashes become an important cause of morbidity and mortality in developed and developing
countries (Vearrier et al., 2016). Road accidents burden public health and economic affected either high and
middle-income countries (World Health Organization, 2015).
Approximately 1.2 million people kills per year on the world`s road. Road accidents considered the leading cause
of death globally, with more sustaining physical pain injuries and living with impaired quality of life (World Healt
Organization, 2015). Statistic data of traffic accidents in Riau amount of 1,400 events within the year of 2016.
According to POLDA Riau, approximately 31 traffic accidents caused by alcohol and drugs in 2016 (POLDA Riau,
2016).
Amongst the numerous risk factors (speed, alcohol, take on a cell phone, road infrastructure) (Verster, Monique,
Leufken, & Vermeeren, 2009; Verstraete, Legrand, Vandam, Hughes, & Griffiths, 2014; Wartatmo & Kuschitawati,
2011), the effect of medicinal drugs has yet getting good-enough of attention (Orriols et al., 2009). To date, there
are no global or regional estimates of deaths resulting from drug-impairing medicines, nor is the prevalence of
them known. However, growing recognition of the problem of drug–impairing medicines has led to increased
focus on this area among road safety policy-makers and researchers (World Health Organization, 2015).
Various studies found that medicinal drugs affected driver’s cognition, concentration, and other essential driving
skills and may put patients at increased risk for road accidents (National Highway Traffic Safety Administration,
2003). Specific drugs include alcohol, barbiturates, and methamphetamine cause alterations in driving behavior.
It can disrupt concentration, perceptual functioning, and motor skills, as well as in driving control (Alonso, Pastor,
Montoro, & Esteban, 2015).
Several methods were used to study driving under the influence of drugs, consisted of experimental and
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epidemiological studies. In experimental studies, the drugs used in the study was administered in different doses to
volunteers and the effects on performance were measured and compared with those resulting from administration
of a placebo or a positive control. The volunteer`s performance can be evaluated using tests. These assess various
psychomotor and cognitive functions, tests in a driving simulator or ‘real’ driving tests (Verstraete et al., 2014).
Prevalence of tested positive one or more psychoactive medication causes injured drivers was 21.9%. The drugs
were taken from whole blood and oral fluids (n = 5401). On case group (injured drivers, n = 96), the substances
most often found were alcohol (11.5%), an illicit stimulant such as amphetamines and cocaine (9.4%) and
benzodiazepines (7.3%) (Bogstrand, Gjerde, Normann, Rossow, & Ekeberg, 2012).
The theory of planned behavior (TPB) as a theoretical framework was widely used to predict driver behavior. TPB
proposed three constructs namely attitudes, subjective norm, and perceived behavioral control. These constructs
are determined by three belief based or indirect measures namely; behavioral beliefs, normative beliefs and control
beliefs (Monteiro SP et al., 2012). Behavioral beliefs are the antecedent of attitude and deals with the consequences
of the act. Normative beliefs and control belief were developed by subjective norm and perceived behavioral
control. Each component within the model describes different constructs and should correlate more strongly with
intention than with each other. The personal intention is a central factor to perform an evaluated behavior. The
higher the intention to engage in an evaluated behavior (Ajzen F, 1991).In this study, knowledge and attitudes
towards driving under the influence of medicines, were used to predict reported behavior in terms of change in
driving.
Our study aimed to investigate the relationship between socio-demographic, knowledge, attitude toward driving
under influence of medicines, toward the change in driving behavior.
2. Methods
2.1 Study Design
This research design was a cross-sectional analytical study (cross-sectional) which was conducted in Riau
Province, Indonesia. The research instrument used was a questionnaire modified from Driving Under the Influence
of Drugs, Alcohol, and Medicines (DRUID) project (European Monitoring Centre for Drugs and Drug Addiction
(EMCDDA), 2015). The sample size was 5 to 10 times the independent variables studied. In this research, there
were five independent variables so that the sample size was 35-70 subjects. Participants of this study involved
18-75 years old, use of driving impairing medicines (sedatives, antidepressants, and the first generation of
antihistamines), and use of motorized vehicles. This study was approved by Medical and Health Research Ethical
Committee, Faculty of Medicine, Gadjah Mada University with approval number KF/FK/1177/EC/2016.
2.2 Questionnaire
DRUID instrument was the questionnaire developed in the English language. The questionnaire was translated
into the Indonesian language and then was reverse translation back into the English language aimed to ensure
consistency between the translations. The questionnaire consisted of 43 questions, with 39 closed and 4 open
questions. The questionnaire have six types of questions, consists of general information (gender, age, level of
education, current living status), participation in traffic (modes of transportation, driving licenses, types of
transport), medicines in traffic (use of medicines regarding the ability to drive, negative effects of medicines,
factors cause of road accidents), use of medicines (prescribed medicines, experience side effects), information
about medicines (possible influence medicines on ability to drive, type of medicines, sources information of
medicines, attitude towards behavior in traffic (opinion regarding some statements behavior in traffic and change
behavior in frequency of driving).
2.3 Dependent Variable
Reported behavior about change in their frequency of driving was analyzed in terms of a “no or yes”. Statements
on changes in frequency of driving consist of “I did not think the information was relevant to me”, “It was not
feasible for me to change my frequency of driving”, “I did not notice any negative effects that influence my driving
ability and thus frequency of driving”, “other reasons”, with “no” response, and “yes” response on questions “I
decided not to drive a motorized vehicle anymore”, “I decided to drive/ride a motorized vehicle less often”, “I
decided to drive/ride a motorized vehicle on less parts of the day” or “other reasons”.
2.4 Independent Variables
Knowledge about medicines in traffic was assessed by using 5-scale parameter (5 = totally agree, 4 = agree, 3 = no
option, 2 = disagree, and 1 = totally disagree), driver could agree (or disagree) with the following sentences: “the
risk of having a traffic accident is smaller when you have just started taking a driving-impairing medicine
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compared to long-term treatment”, “the risk of having a traffic accident is similar when you take more of a
driving-impairing medicine than prescribed”, “the risk of having a road accident may increase when you combine
a driving-impairing medicine and over the counter medicines (e.g. pain killers, cough remedy)”, “the risk of
having a road accident increases when you use alcohol while taking a driving-impairing medicine”, “the risk of
having a traffic accident remains the same when you use several driving-impairing medicines at the same time”,
“the risk of having a road accident increases with a high dose of a driving-impairing medicine”.
Patient attitudes defined as feelings towards driving under the influence of medicines. A 5-scale parameter (5 =
totally agree, 4 = agree, 3 = no option, 2 = disagree, and 1 = totally disagree) was used to analyze driver's opinion
in relation to the use of impairing medicines and driving. Attitude about the consequences of driving under the
influence of impairing medicines was assessed by 5-likert scale (5 = totally agree; 4 = agree; 3 = no option; 2 =
disagree; and 1 = totally disagree). Attitude was classified as good attitude if mean score was more than 3, while
poor attitude if mean score ≤ 3 (Monteiro SP et al., 2012).
2.5 Data Analysis
Descriptive analysis was used to report on subjects characteristics such as gender, age, and educational level.
Multiple linear regression analysis was used to identify patient knowledge and attitudes about driving while using
medicines that might impair driving ability.
3. Results
3.1 Respondents’ Characteristics
This study involved 100 drivers who use medicine causing driving ability impairment. Of this research,
socio-demographic characteristic of all of the participants this research was divided three sub-characteristics, i.e.
gender, age, and educational level (Table 1). Most of the participants were male (73%). Additionally, participants
with age ranged from 35 – 44 were the majority (32%). Higher general education of educational level was also the
most percentage of patients (32%). The frequent users of medicine were also the higher (95%). All of the patients
use of driving-impairing medicines, there were 36% of the use of 2 medicines. The types of medicine commonly
used by participants were sedatives, antidepressants, and first generation antihistamines with 47% of patients using
sedatives and antidepressants (Figure 1). Around 15% of patients had experienced side effect. The experienced
side effects were sleepiness, problem concentrating, blurred view, and dizziness. The patients were obtained drug
information from health care providers (39%) and by patient self (83%).
Table 1. Characteristics of the respondents
Percentage

Characteristics
Gender

(N = 100) %
Male

73

Female

27

Age category

18 – 25

11

(years old)

26 – 34

18

35 – 44

32

45 – 54

23

55 – 64

13

65 – 75

3

Educational level

Use of motorized vehicles

Not completed primary education

2

Completed primary education

12

Lower general education

27

Higher general education

32

Higher vocational training, college or university

27

Sporadic users

5

Frequent users

95
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Use of driving-impairing medicines

Prescribed medicines

Use of 1 medicine

10

Use of 2 medicines

36

Use of 3 medicines

34

Use of 4 medicines

12

Use of 5 medicines

7

Use of 6 medicines

1

Sedatives

37

Antidepressants

15
st

Experienced side effect

Vol. 10, No. 10; 2018

Antihistamines 1 generation

1

Sedatives + antidepressants

47

No

85

Yes

15

No

61

Yes

39

No

17

Yes

83

Poor

44

Good

56

Attitude about the use of impairing medicines and
driving

Poor

35

Good

65

Attitude about the consequences of driving under
the influence of impairing medicines

Poor

54

Good

46

Reported behavior about change in the frequency
of driving

No

85

Yes

15

Reported behavior about change in the use of
driving-impairing medicines

No

99

Yes

1

Information received from health care providers
Information searched by patients
Knowledge about medicines in traffic

Figure 1. Prescribed medicines consumed
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3.2 Attitude, Knowledge, and Reported Behavior toward the Use of Impairing Medicines and Driving
Patient who had good attitude toward the use of impairing medicines and driving was approximately 65%.
Meanwhile, the patient had good attitude regarding consequences of driving under the influence of impairing
medicines was lower 46% (Table 2). Patient had good knowledge about the risk of having a road accident when
using medicines, approximately 56%. About 85% of patients decided not to change the frequency of driving.
Table 2. Changing in reported behavior, concerning driving ability and use of driving-impairing medicines
Reported behavior
Changes in frequency of driving (N = 100)
Patient decided not to change frequency of driving because
I did not think the information was relevant to me

18

It was not feasible for me to change my frequency of driving

65

Other reasons

2

No: 85

Patient decided to change frequency of driving because
I decided not to drive a motorized vehicle anymore

1

I decided to drive/ride a motorized vehicle less often

3

I decided to drive/ride a motorized vehicle on less parts of the day

9

Other reasons

2

Yes: 15

Changes in the use of driving-impairing medicines (N = 100)
Patient decided not to change the use of driving-impairing medicines because
I did not think the information was relevant to me

93

There was no alternative medicine available

1

Other reason

5

No: 99

Patient decided to change the use of driving-impairing medicines because
I decided to use (most of) the medicine at night instead of during the day

1

Yes: 1

3.3 Relationship Between Respondent Characteristics and Driving Behavior
This research investigates the relationship between independent variables and dependent variable. Reported
behavior in frequency of driving is organized as a dependent variable. A p-value < 0.05 is marked on independent
variables such as information received from health care providers and attitude about the consequences of driving
under the influence of impairing medicines, 0.003 and 0.021 respectively (Table 3).
Table 3. Relationship socio-demographic characteristic, use of motorized vehicles, use of impairing medicines,
prescribed medicines, experienced side effect, information, attitude, and knowledge toward reported behavior in
frequency driving
Reported behavior in frequency driving
(N = 100) %

Variable

p-value

Yes

No

Male

10

63

Female

5

22

18 – 34

4

25

35 – 67

11

60

Gender
0.549

Age category

117
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Educational level
Not completed primary education – completed primary education

14

72

Lower general education, higher general
vocational training, college or university

1

13

Sporadic users

2

3

Frequent users

13

82

Use of 1 – 3 medicines

10

70

Use of 4 – 6 medicines

5

15

Sedatives or antidepressants or antihistamines 1st generation

6

47

Sedatives and antidepressants

9

38

Yes

4

11

No

11

74

Yes

11

28

No

4

57

11

72

4

13

education-higher

0.375

Use of motorized vehicles
0.108

Use of driving-impairing medicines
0.161

Prescribed medicines
0.274

Experienced side effect
0.170

Information received from health care providers
0.003*

Information searched by driver
Yes
No

0.280

b

Knowledge about the risk of having a road accident when using medicines
Good

9

47

6

38

Good

12

53

Poor

3

32

Poor

0.735

b

Attitude about the use of impairing medicines and driving
0.186

On Table 4, variable of information received from health care providers was only as predictors for the patient
behavior with p-value 0.003. Meanwhile, other factors of predictors for reported behavior in frequency driving
were gender, use of driving-impairing medicines, prescribed medicines, information searched by patient self, and
knowledge about the risk of having a road accident when using medicines have no correlation. Differentiate
predictor factors on independent variables showed 13.1% (adjusted R2).
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Table 4. Predictors for patient`s reported behavior in frequency driving: multiple linear regression analysis
Predictors for reported behavior in

Reported behavior in frequency driving

frequency driving

(N = 100) %

Independent variables

Standardized coefficients (p-value)

Constant

0.293

Gender

-0.029 (0.774)

(0 = male; 1 = female)
Age category

0.007 (0.947)

(0 = 18 – 34; 1 = 35 – 67)
Educational level
(0 = Not completed primary education-completed primary education; 1 =
Lower general education, higher general education-higher vocational
training, college or university)
Use of motorized vehicles

0.052 (0.615)

0.195 (0.054)

(0 = Sporadic users; 1 = Frequent users)
Use of driving-impairing medicines

-0.139 (0.147)

(0 = Use of 1 – 3 medicines; 1 = Use of 4 – 6 medicines)
Prescribed medicines
(0 = Sedatives or antidepressants or antihistamines 1st generation; 1 =
Sedatives and antidepressants)
Experienced side effect

-0.101 (0.330)

0.154 (0.117)

(0 = side effect; 1 = no side effect)
Information received from health care providers
(0 = information was received; 1 = information was not received)
Information searched by patient self
(0 = information was searched; 1 = information was not searched)
Knowledge about the risk of having a road accident when using
medicines

0.300 (0.003)*

-0.093 (0.351)

-0.099 (0.387)

(0 = good; 1 = poor)
Attitude about the use of impairing medicines and driving
(0 = good; 1 = poor)
Attitude about the consequences of driving under the influence of
impairing medicines

0.070 (0.561)

0.185 (0.040)

(0 = good; 1 = poor)
Adjusted R2

0.131

F

2.248

p-value (model)

< 0.001*

Patient`s knowledge had no correlation with a change in frequency driving (p-value > 0.05). Patient`s knowledge
about the risk of having a road accident when using medicines has a tendency 0.825 times (OR = 0.825) to decide
not change in frequency driving. The patient received information from healthcare providers and patient’s attitude
regarding consequences of driving under the influence of impairing medicines have a tendency to decided change
in frequency driving, respectively 0.179 times and 0.255 times (OR = 0.179 and 0.255; Table 5).
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Table 5. Correlation independent variables with change in driving frequency
Change in driving frequency (N = 100)
Independent variables

Gender
(0 = male; 1 = female)
Age category
(0 = 18 – 34; 1 = 35 – 67)

p-value

Constant

Odds-ratio

0.550

-1.482

0.829

95% Cl for OR
lower

upper

0.698

0.215

2.269

-1.696

0.873

0.254

3.003

0.390

-1.638

0.396

0.048

3.273

0.135

-1.842

4.205

0.640

27.625

0.170

-1.099

0.429

0.128

1.437

0.279

-1.440

0.539

0.176

1.649

0.180

-1.012

0.409

0.111

1.512

0.006*

-0.934

0.179

0.502

0.611

0.287

-1.879

2.014

0.556

7.300

0.735

-1.653

0.825

0.270

2.522

0.197

-1.485

0.414

0.109

1.580

0.028*

-1.157

0.255

0.075

0.865

Educational level
(0 = Not completed primary education-completed primary
education; 1 = Lower general education, higher general
education- higher vocational training, college or
university)
Use of motorized vehicles
(0 = Sporadic users; 1 = Frequent users)
Use of driving-impairing medicines
(0 = Use of 1 – 3 medicines; 1 = Use of 4 – 6 medicines)
Prescribed medicines
(0 = Sedatives or antidepressants or antihistamines 1st
generation; 1 = Sedatives and antidepressants)
Experienced side effect
(0 = no side effect; 1 = side effect)
Information received from health care providers
(0 = information was not received; 1 = information was
received)
Information searched by patient self
(0 = information was not searched; 1 = information was
searched)
Knowledge about the risk of having a road accident
when using medicines
(0 = poor; 1 = good)
Attitude about the use of impairing medicines and
driving
(0 = poor; 1 = good)
Attitude about the consequences of driving under the
influence of impairing medicines
(0 = poor; 1 = good)

4. Discussion
The current study examined the predictors of change behavior in driving. This research is the first study conducted
to explore the variables related to changed behavior in driving in Indonesia. Socio-demographic, use of vehicles,
use of driving-impairing medicines, experienced side effect, and information searched by patient self, attitude
about the use of impairing medicines and driving, and knowledge about the risk of having a road accident when
using medicines are not significant association with the reported behavior in frequency driving. Our study found
that knowledge is not as the predictor for reported behavior in frequency driving. In addition, 85% of patient
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decided not to change the frequency of driving. Only 9% of 56% good knowledge be having patient decided to
change in frequency driving. Our study also highlights that information received from health care providers and
attitude about the consequences of driving under the influence of impairing medicines were able to change in
frequency driving.
A similar trend was found in the study conducted in Nigeria, providing useful information increased on the
knowledge (p < 0.05) and attitude (p < 0.001) towards road traffic and safety codes among commercial
motorcyclists (Adog & Ilika, 2006). Other research in Italy and Saudi Arabia showed that teacher has an important
role a regard to education on road safety toward students` knowledge and behavior (Miccoli, Giraldi, Boccia, & La
Torre, 2012; Ramisetty-Miklera & Almakadma, 2016). Generally, the patient` knowledge about medicines and
side effect is received from communication with their general practitioner (Cullen, Kelly, & Murray, 2006).
However, it is expected that reported behavior in frequency driving is not always influenced by the same range of
variables, but also a combination of different factors (Monteiro et al., 2012).
According to Monteiro et al. (2012) patients who experienced side effects and who have a negative attitude
towards driving under the influence of impairing medicines are more prone to change their driving frequency
behaviour (Monteiro et al., 2012). Moreover, in Mirzaei et al. study (2014), it was described that the higher scores
in attitude, the more impact on decreasing the road traffic crashes. The patient`s attitude about the consequences of
driving under the influence of impairing medicines can influence decision-making in the amount of 11% of 46%
good attitude to change in frequency driving (Mirzaei et al., 2014).
This research highlights the importance of building effective communication and ensuring the patient to receive
the information about medicines causing driving impairment. Alonso, et al. (2015) said that it was very important
built an inter-professional collaboration between doctors, pharmacists, government and pharmaceutical companies
in order to enhance community awareness in these types of medicines (Alonso et al., 2015). Another study
suggests that health professionals are not sufficiently informing their patients of the risks posed by potentially
driver impairing (PDI) medications. Increased knowledge, awareness, and education would modify their behavior
to reduce risks (MacLennan, Owsley, & McGwin, 2009). Patients have expected more information on all aspects
drug information of their healthcare. Furthermore increased patient information and education will lead to a
reduction in the side effect of driving under impairing drug.
We observed that on the variables of information received from health care providers and attitudes are able to
change the decision of frequency driving. A future research to campaigns intensively about communicating with
the patient on medicine which might cause harm in driving should be prioritized.
5. Conclusions
Our study revealed that information received from health care providers and attitude about the consequences of
driving under the influence of impairing medicines are predictors for patient`s reported behavior in frequency
driving. Our study calls for a strategic intervention plan to change the driving behavior through a structured
program in community and clinical settings. Multilevel and multifaceted interventions may hold great promise in
reducing unintended road accidents and changing the culture as a whole.
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