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Using direct and belief-based measures of the theory of planned 
behaviour to predict intention to cycle when mildly intoxicated 

Henriette Wallén Warner 
The Swedish National Road and Transport Research Institute (VTI), Linköping, Sweden  

A B S T R A C T   

Alcohol intoxication seems to be an important contributing factor to cyclist injury and death in traffic. The first aim of this study was to examine 
how much of the variance in intention to cycle when mildly alcohol intoxicated during the coming year could be explained by only three direct 
measures of attitude, subjective norm, and perceived behavioural control, and by indices constructed from the belief-based measures, respectively. 
The second aim was to identify the belief composites that contributed to the prediction direct measures of attitude, subjective norm, perceived 
behavioural control, and intention, regarding cycling when mildly alcohol intoxicated during the coming year. A sample of cyclists (n = 196) 
completed a postal questionnaire including both direct and belief-based measures of the latent variables in the theory of planned behaviour. The 
results indicated that the three direct measures of attitude, subjective norm, and perceived behavioural control contributed more to the prediction of 
drivers’ intention to cycle when alcohol intoxicated than did the 33 indices constructed from belief-based measures. This suggests that three items is 
sufficient to predict peoples intention. Standard multiple regressions then showed which of the belief composites contributed to the prediction of 
attitude, subjective norm, and perceived behavioural control, as well as intention. These identified beliefs could be used to, for example, develop 
effective road safety campaigns, but it is important to remember that these beliefs might not be directly transferable to other groups of people and 
that all campaigns must be based on the beliefs of their specific target audience.   

1. Introduction 

In 2020, 1809 cyclists risked permanent medical disability (RPMI) as a result of traffic accidents in Sweden. Cyclists thus constitute 
the largest share (56%) of all injured persons risking permanent medical disability in the Swedish road transport system (for Swedish 
national statistics see www.transportstyrelsen.se/sv/vagtrafik/statistik/olycksstatistik/statistik-over-vagtrafikolyckor/). According to 
the World Health Organization (WHO, 2020) alcohol intoxication is an important risk factor for bicycle accidents. Cyclists with a blood 
alcohol concentration (BAC) higher than 0.5 per mille have higher rates of head injuries and a strong correlation with injury severity, 
longer hospitalization, and higher health care costs. In Sweden, there is no specific limit on the blood alcohol concentration permissible 
when cycling. As a result, alcohol intoxication among cyclists is not checked or documented as routinely by the police or emergency 
rooms and the number of cyclists injured and killed when alcohol intoxicated is therefore hard to establish. Bylund and Björnstig 
(2004) have however estimated that 40 % of cyclists with head injuries were alcohol intoxicated at the time of the accident while 
Wallén Warner et al. (2017) estimated that 15 % of cyclists killed in traffic were alcohol intoxicated. 

To improve knowledge of our decision to cycle despite being mildly alcohol intoxicated Wallén Warner (2021) conducted an 
interview study. A total of 34 cyclists from three cities participated in the study, which was based on the theory of planned behaviour 
(TPB; Ajzen, 1991). TPB has previously been successfully used to understand and predict travel behaviour (Eriksson & Forward, 2011; 
Forward, 2004; Frater, Kuijer, & Kingham, 2017; Heath & Gifford, 2002), alcohol consumption (see Cooke, et al. 2016, for a systematic 
review and meta-analysis) as well as cycling under the influence of alcohol (Huemer, 2018). 
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According to the theory, people’s attitude towards the behaviour, subjective norm, and perceived behavioural control indirectly 
determine the behaviour via intention. Attitude towards the behaviour, subjective norm, and perceived behavioural control are all 
functions of beliefs, which interact in line with expectancy–value theory. From this it follows that attitude towards the behaviour is 
determined by behavioural beliefs, which are beliefs about the likely consequences of the behaviour (i.e., behavioural belief strength), 
weighted by the evaluation of how good or bad these consequences would be (i.e., outcome evaluation). Subjective norm is determined 
by normative beliefs, which are beliefs about what important others think of the behaviour (i.e., normative belief strength), weighted by 
the motivation to comply with these important others (i.e., motivation to comply). Perceived behavioural control is determined by 
control beliefs, which are beliefs about factors that may facilitate or impede performance of the behaviour (i.e., control belief strength), 
weighted by the perceived power of these factors (i.e., control belief power). Intention is defined as the willingness to try to perform the 
behaviour, which refers to a defined action. A positive attitude and subjective norm together with a large degree of perceived 
behavioural control result in a strong intention to perform the behaviour. Given enough actual control over the behaviour, people are 
expected to carry out their intention as soon as an opportunity is given. For behaviours over which people have incomplete control, it is 
also useful to consider perceived behavioural control as a co-determinant (together with intention) of the behaviour. The relationship 
between perceived behavioural control and behaviour, however, is dependent on the accuracy of people’s perception of their control 
over the behaviour. Fig. 1 is a schematic representation of the theory. 

The results of the interview study (Wallén Warner, 2021) indicated that that the participants saw great advantages (practical, free, 
safe, nice, and better than taking the car), but also disadvantages (impaired ability, danger to oneself, and danger to others) from cycling 
when mildly alcohol intoxicated. Furthermore, they identified both factors making it easier (small amounts of alcohol, bicycle-friendly 
infrastructure/conditions, poor alternatives, group pressure, and emergency situations) and more difficult (large amounts of alcohol, 
aggravating circumstances, bicycle-unfriendly infrastructure/conditions, good alternatives, social censure, group resistance, parenthood, and 
experience) to choose to cycle when mildly alcohol intoxicated. Finally, some participants believed that certain people (e.g. students, 
people with poor finances, and nearly every-one) think that it is acceptable to cycle when mildly alcohol intoxicated, while others (e.g. 
parents, responsible people, and nearly no group) think that it is unacceptable. 

Constructing questionnaires with belief-based measures does, however, require an extensive number of items while direct measures 
require much fewer. Social sciences have in recent years seen a dramatic decline in questionnaire response rates while Edwards et al. 
(2002) have found a negative correlation between response rate and the number of items. The purpose of the present study is therefore 
twofold; to investigate the pros and cons of using direct versus belief-based measures, and to study people’s intention to cycle when 
mildly intoxicated. 

1.1. Aim 

The first aim of the present study is to examine how much of the variance in intention to cycle when mildly alcohol intoxicated 
during the coming year could be explained by only three direct measures of attitude, subjective norm, and perceived behavioural 
control, and by indices constructed from the belief-based measures, respectively. 

The second aim is to identify the belief composites that contributed to the prediction of the direct measures of attitude, subjective 
norm, perceived behavioural control, and intention, regarding cycling when mildly alcohol intoxicated during the coming year. 

2. Method 

2.1. Participants 

In April 2017, we ordered postal addresses from Statens personadressregister (SPAR).1 Using these addresses, a total of 1800 postal 
questionnaires were sent to a random selection of people 18–65 years old, 50 % men and 50 % women, from across Sweden. In the 
invitation letter, the recipients were asked to return the completed questionnaires before a set date (approximately-two weeks after 
they had received the questionnaire). The questionnaire did not include any questions which could be used to identify the recipients 
and after it was sent the address was destroyed and no reminders sent. 

To study how the response rate was affected by economic incentives the sample was divided into three groups with 600 recipients in 
each group. The recipients in all groups received the postal questionnaire. The recipients in Group EUR 3 also received an uncondi-
tionally given scratch lottery ticket worth approximately EUR 3 with the chance to win approximately EUR 500,000 or EUR 10,000 per 
month for 25 years. The recipients in Group EUR 1 also received an unconditionally given scratch lottery ticket worth approximately 
EUR 1 with the chance to win approximately EUR 100,000. Finally, the recipients in Group EUR 0 received no incentive. The results 
show that the quality of response (minimum 50 % and total 100 % completed items) was higher for both groups that received the 
unconditionally given scratch lottery tickets than for the group receiving no incentive, while there were no significant differences 
between the two groups receiving incentives (for further details please, contact the author of the present paper). At the same time there 
is nothing suggesting that the answers given should be affected more by an incentive such as an unconditionally given scratch lottery 
ticket than by the common practice of sending reminders to recipients failing to return their questionnaires in time.  

1 Statens personadressregister (SPAR) includes all people registered as residents of Sweden. The data in SPAR are updated every day with data 
from the Swedish Population Register. 
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A total of 262 questionnaires were returned. Of these, 21 questionnaires were excluded from further analyses as 15 % or more of the 
TPB questions had been left unanswered, leaving 241 (approximately 13 %) sufficiently completed questionnaires. In addition, another 
21 questionnaires were excluded as the respondents never cycle, and 21 of the remaining questionnaires were excluded because the 
respondents never drink alcohol. The remaining 196 questionnaires (approximately 11 %) were included in the analyses. 

Of the 196 participants included in the analyses, 56 % were women and 44 % were men. The youngest participant was 18 years old 
and the oldest was 65 years old (mean age, 45 years). 

All participants included cycled, and most of them used the bicycle as a means of transport from A to B (82 %), but many also cycled 
for pleasure and relaxation (44 %) and some (20 %) cycled for exercise on or off road. That the total percentage in this case exceeds 100 
is because a single participant might use the bicycle in several ways (e.g., both as a means of transport and for exercise). 

A total of 48 % of participants stated that they had, during the previous year, cycled after consuming alcohol. At the same time, 97 
% believed that other cyclists had, during the previous year, cycled after consuming alcohol. Of those participants who had on some 
occasion during the previous year cycled after consuming alcohol, 54 % stated that they usually felt at most mildly affected. 

2.2. Questionnaire 

The questionnaire was based on Ajzen’s theory of planned behaviour (TPB; Ajzen, 1991, 2020) and included both direct and belief- 
based measures of attitude, subjective norm, and perceived behavioural control, as well as a direct measure of intention. Both the 
direct and belief-based measures were constructed with reference to cycling when mildly intoxicated during the coming year. The 
questionnaire also included some background questions about, for example, gender, age, cycling and drinking habits, and purpose for 
cycling. 

2.2.1. Direct measures 
All items used as direct measures of the latent variables in TPB were measured on seven-point scales. 

2.2.1.1. Attitude. Attitude towards the behaviour was measured by one item: “For me, in the coming year, to cycle when mildly 
alcohol intoxicated would be”; response alternatives, bad/good. The questionnaire also included the response alternative unacceptable/ 
acceptable. The Spearman-Brown coefficient between the two items was 0.82. However, since preliminary analyses showed that using 
only one item explained equal amount of variance in intention as did the index constructed by two items, this second item was 
excluded from further analysis. 

2.2.1.2. Subjective norm. Subjective norm was measured by one item: “Most of the people who are important to me accept that I will, 
in the coming year, cycle when mildly alcohol intoxicated”; response alternatives, do not at all agree/agree completely. 

2.2.1.3. Perceived behavioural control. Perceived behavioural control was measured by one item: “I am convinced that I will, in the 
coming year, be able to cycle despite being mildly alcohol intoxicated”; response alternatives, false/true. The questionnaire also 
included the item: “It is up to me if I will or will not cycle, in the coming year, when mildly alcohol intoxicated”; response alternatives, 
do not at all agree/agree completely. However, since this item did not display correlation with the other variables it was excluded from 
further analysis. 

Behaviour
Subjective 

Norm

Perceived 
Behavioural 

Control
behavior

Attitude
towards the 
behaviour

Intention

Control 
Beliefs

Normative 
Beliefs

Behavioural 
Beliefs

Fig. 1. The theory of planned behaviour (redrawn from Ajzen, 1991).  
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2.2.1.4. Intention. Finally, intention was measured by one item: “I intend to cycle, in the coming year, when mildly alcohol intoxi-
cated”; response alternatives, not at all likely/likely. 

2.2.2. Belief-based measures 
All items used as belief-based measures of the latent variables in TPB were based on a previous interview study with 34 cyclists 

(Wallen Warner, 2021) and were measured using seven-point scales. An index was calculated for each construct by adding the belief 
composites for each variable, respectively (for further description, see Ajzen, 2006). 

2.2.2.1. Behavioural beliefs. Thirteen behavioural belief composites were created by multiplying behavioural belief strength (i.e., the 
likely outcomes of cycling when mildly alcohol intoxicated) by outcome evaluation (i.e., the evaluation of these outcomes). An 
example of a measure of behavioural belief strength is: “For me, in the coming year, to cycle although I am mildly alcohol intoxicated 
means that I will quickly get to my destination”; response alternatives, not at all likely/very likely. An example of a measures of outcome 
evaluation is: “To get to my destination quickly is”; response alternatives, good/bad. 

2.2.2.2. Normative beliefs. Twelve normative belief composites were created by multiplying injunctive normative belief strength (i.e., 
the normative expectations of others)/descriptive normative belief strength (i.e., the normative actions of others) by motivation to 
comply (i.e., the motivation to comply with these important others’ opinions)/identification with the referent (i.e., the motivation to 
comply with these important others’ opinions and actions). An example of a measure of injunctive normative belief strength is: “Those 
closest to me (family and friends) think that I should not/should cycle when mildly alcohol intoxicated”. An example of a measure of 
motivation to comply is: “When it is a question of cycling when mildly intoxicated, I want to follow the wishes of those closest to me 
(family and friends)”; response alternatives, do not at all agree/agree completely. An example of a measure of descriptive normative 
belief strength is: “Most of those closest to me (family and friends) cycle themselves when mildly alcohol intoxicated”; response al-
ternatives, false/true. An example of a measure of identification with the referent is: “When it is a question of cycling when mildly 
intoxicated, how keen are you to be like those closest to you (family and friends)?”; response alternatives, not at all/very keen. Pre-
liminary analyses did, however, reveal that three of the behavioural belief composites did not correlate with attitude and were 
therefore excluded from further analyses. The analyses below thus include the 13 remaining control belief composites. 

2.2.2.3. Control beliefs. Fifteen control belief composites were created by multiplying control belief strength (i.e., the presence of 
factors that may facilitate or impede cycling when mildly alcohol intoxicated) by power of control (i.e., the perceived power of these 
factors). Examples of measures of control belief strength is: “I expect, in the coming year, that I will have my bicycle with me on the 
occasions when I consume alcohol” and “I expect, in the coming year, to feel strongly intoxicated when I consume alcohol”; response 
alternatives, not at all likely/very likely. Examples of measures of a power of control factor is: “Having my bicycle with me on the 
occasions when I consume alcohol makes it easier for me to choose to go by bicycle” and “Feeling strongly alcohol intoxicated makes it 
harder for me to choose to go by bicycle”; response alternatives, do not at all agree/agree completely. Preliminary analyses did, however, 
reveal that seven of the control belief composites (all impeding factors) did not correlate with perceived behavioural control and were 
therefore excluded from further analyses. The analyses below thus include the eight remaining control belief composites. 

2.2.3. Scaling 
For easier presentation of the results, certain scales were inverted, with the effect that low numbers always mean being negative 

towards cycling when mildly alcohol intoxicated, while high numbers always mean being positive towards cycling when mildly 
alcohol intoxicated. After this, certain scales were transformed into bipolar scales. According to Ajzen (2006), different scales can be 
either unipolar (1 to 7) or bipolar (–3 to 3). Even though the shift from unipolar to bipolar is a linear transformation, it results in the 
nonlinear transformation of the belief composites (which are product terms – see description above). This can affect the correlation 
between the belief composites and their corresponding direct measures. There is, however, no theory-based method to determine 

Table 1 
The correlation between the direct measures (above) and the indices constructed from the belief- 
based measures (below) respectively, and intention to cycle when mildly alcohol intoxicated 
during the coming year.  

Index Items Intention 
r 

Direct measures   
Attitude 1  0.53*** 
Subjective norm 1  0.55*** 
Perceived behavioural control 1  0.65***    

Indirect measures   
Behavioural beliefs 13  0.37*** 
Normative beliefs 12  0.52*** 
Control beliefs 8  0.61*** 

n.s. = non-significant, ** significant at 1 % level, *** significant at 0.1 % level. 
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which scaling of the belief-based measures is optimal. Instead, the correlations between the belief composites and their corresponding 
direct measures, were examined and the scaling scheme that produced the best results was adopted (as suggested by Ajzen, 2006). The 
three alternatives tested were belief strength and the evaluation of the outcome both scored in a unipolar fashion (1 to 7), both scored 
in a bipolar fashion (–3 to 3), and both scored using a combination of uni- and bipolar scales. In the combined alternative, suggested by 
Francis et al. (2004), behavioural belief strength and control belief strength were both scored in a unipolar fashion (1 to 7), together 
with the outcome evaluation and power of control factor scored in a bipolar fashion (–3 to 3). Injunctive/descriptive normative belief 
strength, on the other hand, was scored in a bipolar fashion (–3 to 3) together with motivation to comply/identification with the 
referent scored in a unipolar fashion (1 to 7). The strongest correlations were: behavioural belief strength scored in a unipolar fashion 
(1 to 7), together with outcome evaluation scored in a bipolar fashion (–3 to 3); injunctive/descriptive normative belief strength scored 
in a bipolar fashion (–3 to 3), together with motivation to comply/identification with the referent scored in a unipolar fashion (1 to 7); 
and finally the control belief strength and control belief power factor both scored in a unipolar fashion (1 to 7). Tables 2–4, in Section 3, 
show the belief-based measures and how the participants rated them. As the belief-based measures do not necessarily need to have high 
internal consistency (Ajzen, 2006), no Cronbach’s alphas were calculated for the belief-based measures. 

2.3. Analyses 

The analyses were carried out in the statistics program IBM SPSS Statistics 24. Standard multiple regressions were used to examine 
how much of the variance in intention could be explained by the direct measures of attitude, subjective norm, and perceived 
behavioural control (3 items), as well as by the indices constructed from the belief-based measures (33 items), respectively. Standard 
multiple regressions were also used to identify the belief composites (independent variables) that contributed to the prediction of the 
direct measures of attitude, subjective norm, perceived behavioural control, and intention (dependent variables), regarding cycling 
when mildly alcohol intoxicated during the coming year. For all regressions, the tolerance value was greater than 0.1 and the VIF value 
was less than 10. 

Table 2 
The mean and standard deviation (in parentheses) of behavioural belief strength, outcome evaluation, and the behavioural belief composite of these 
two variables. For each of the two regressions, the behavioural belief composites are entered as independent variables while, respectively, attitude 
and intention are entered as the dependent variables. The two last columns show the correlation coefficient (r) between the behavioural belief 
composite and attitude as well as intention to cycle when mildly alcohol intoxicated during the coming year, respectively.  

For me, in the coming year, to cycle in spite of being mildly alcohol 
intoxicated means that: 

Behavioural belief 
strength 
1 = not at all likely 
7 = very likely 

Outcome 
evaluation 
–3 = bad  
+ 3 = good 

Behavioural belief 
composite 
very likely 
–21 = and bad  
+ 21 = and good 

Attitude 
r 

Intention 
r 

I am independent of public transport and taxis. 5.61(1.99) 1.86(1.71) 12.18(9.79)  0.18**  0.19** 
I travel cheaply. 5.54(1.96) 1.831.67) 12.13(9.41)  0.18**  0.14* 
I get from door to door using one single means of transport. 5.43(1.85) 1.86(1.61) 11.92(9.10)  0.31***  0.26*** 
I am independent of timetables. 5.04(2.10) 1.79(1.79) 11.15(9.18)  0.17**  0.20** 
I don’t have to ask someone else to drive me. 5.39(2.04) 1.67(1.74) 10.78(9.70)  0.18**  0.16* 
I get to my destination quickly. 4.28 

(2.25) 
1.60 
(1.74) 

9.02 
(8.70)  

0.19**  0.25*** 

I finish the evening in a nice way. 4.23 
(1.95) 

1.39 
(1.89) 

7.73 
(8.66)  

0.28***  0.26*** 

I have poorer motor control when cycling. 5.21 
(1.92) 

–1.99 
(1.50) 

–10.77 
(9.89)  

0.25***  0.17** 

I risk causing an accident in which other people suffer psychological 
injury (for instance, because of hitting me with their vehicle). 

4.25 
(2.06) 

–2.56 
(1.14) 

–10.97 
(7.78)  

0.34***  0.29*** 

I risk causing an accident in which other people are injured. 4.22 
(2.08) 

–2.58 
(1.09) 

–10.98 
(7.86)  

0.32***  0.29*** 

I risk having an accident and being injured. 4.68 
(2.03) 

–2.50 
(1.04) 

–11.70 
(8.01)  

0.38***  0.29*** 

I have poorer judgement when cycling. 5.15 
(1.98) 

–2.26 
(1.29) 

–11.93 
(9.14)  

0.32***  0.22** 

I overestimate my cycling ability. 5.10 
(1.98) 

–2.31 
(1.26) 

–12.05 
(8.97)  

0.37***  0.22**  

** significant at 1% level, *** significant at 0.1% level. 
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3. Results 

3.1. Direct and belief-based measures 

Table 1 shows the correlation between the direct measures and the indices constructed from belief-based measures, respectively, 
and intention to cycle when mildly alcohol intoxicated during the coming year. The direct measures indicate that participants had a 
weak negative attitude towards cycling, during the coming year, when mildly alcohol intoxicated (M = 3.04, SD = 1.66, 1 = negative, 7 
= positive) and at the same time a weak positive subjective norm (M = 3.72, SD = 2.28, 1 = negative, 7 = positive). Participants also 
believed that they had relatively great perceived behavioural control over the decision to cycle, during the coming year, when mildly 
alcohol intoxicated (M = 4.18, SD = 2.31, 1 = little control, 7 = great control). 

The three direct measures of attitude, subjective norm, and perceived behavioural control entered as independent variables, 
explained 49 % of the variance in intention to cycle when mildly alcohol intoxicated during the coming year. All direct measures 
(attitude: β = 0.21, p <.01; subjective norm: β =.15p <.05; perceived behavioural control: β = 0.45, p <.001) made significant 
contributions to the prediction of intention. 

Thirty-tree indices were constructed from the belief-based measures and entered as independent variables. Together these indices 
explained 42 % of the variance in intention to cycle when mildly alcohol intoxicated during the coming year. Normative beliefs (β =
0.23, p <.01) and control beliefs (β = 0.44, p <.001), but not behavioural beliefs, made significant contributions to the prediction of 
intention. 

Table 3 
The mean and standard deviation (in parentheses) of injunctive/descriptive normative belief strength, motivation to comply/identification with the 
referent, and the normative belief composite of these two variables. For each of the two regressions, the normative belief composites are entered as 
independent variables while, respectively, subjective norm and intention are entered as the dependent variables. The two last columns show the 
correlation coefficient (r) between the normative belief composite and subjective norm as well as intention to cycle when mildly alcohol intoxicated 
during the coming year, respectively.   

Injunctive normative 
belief 
strength 

Motivation 
to comply 

Normative 
belief 
composite 

Subjective norm 
r 

Intention 
r 

Believe that I: –3 = should not 
+3 = should 

1 = do not at all agree 
7 = agree completely 

agree completely 
–21 = and should not 
+21 = and should   

Young people –0.09 
(1.94) 

2.36 
(1.90) 

–0.41 
(6.42) 

0.39*** 0.22** 

Most people –0.75 
(1.79) 

2.90 
(2.22) 

–2.05 
(7.01) 

0.47*** 0.29*** 

People like me –0.65 
(1.90) 

2.78 
(2.11) 

–1.95 
(6.89) 

0.46*** 0.31*** 

Older people –1.23 
(1.86) 

2.52 
(2.00) 

–3.14 
(6.71) 

0.31*** 0.20** 

Those closest to me (family and friends) –1.22 
(1.81) 

3.48 
(2.38) 

–4.20 
(8.37) 

0.37*** 0.31*** 

Conscientious people –1.58 
(1.71) 

2.64 
(2.13) 

–4.23 
(6.89) 

0.43*** 0.31***  

Descriptive 
normative 
belief 
strength 

Identification 
with the referent 

Normative 
belief 
composite 

Subjective norm 
r 

Intention 
r 

Do themselves cycle: –3 = false 
+3 = true 

1 = not at all 
7 = very keen 

very keen 
–21 = and false 
+21 = and true   

Young people 0.58 
(2.05) 

2.68 
(1.86) 

1.82 
(7.09) 

0.40*** 0.37*** 

People like me 0.09 
(2.17) 

3.89 
(2.24) 

0.69 
(10.36) 

0.55*** 0.52*** 

Most people –0.18 
(2.08) 

3.44 
(2.07) 

–0.08 
(9.20) 

0.51*** 0.38*** 

Those closest to me (family and friends) –0.24 
(2.24) 

4.11 
(2.11) 

–0.28 
(10.84) 

0.59*** 0.53*** 

Older people –0.28 
(1.98) 

2.98 
(1.99) 

–0.55 
(7.89) 

0.41*** 0.38*** 

Conscientious people –0.58 
(2.12) 

3.78 
(2.25) 

–2.03 
(10.44) 

0.52*** 0.44***  

** significant at 1% level, *** significant at 0.1% level. 
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3.2. Belief-based measures 

While attitude, subjective norm, and perceived control could explain more of the variance in participant intention to cycle, during 
the coming year, when mildly alcohol intoxicated than could underlying beliefs, the beliefs contribute to a better understanding of the 
intention. Below, we will therefore report how the different beliefs were evaluated and which ones helped explain participants’ 
attitude, subjective norm, and perceived control, together with their intention to cycle, during the coming year, when mildly alcohol 
intoxicated. 

3.2.1. Behavioural beliefs 
Table 2 shows that the participants rated that I am independent of public transport and taxis (M = 5.61, SD = 1.99) as the most likely 

outcome and that I risk causing an accident in which other people are injured (M = 4.22, SD = 2.08) as the least likely outcome of cycling 
when mildly alcohol intoxicated. They rated that I am independent of public transport and taxis (M = 1.86, SD = 1.71) and that I get from 
door to door using one single means of transport (M = 1.86, SD = 1.61) as the best outcomes, and that I risk causing an accident in which 
other people are injured (M = –2.58, SD = 1.09) as the worst outcome. Taken together, that I am independent of public transport and taxis 
(M = 12.18, SD = 9.79) got the highest ratings, while I overestimate my cycling ability (M = –12.05, SD = 8.97) got the lowest. 

Including all behavioural belief composites as independent variables, the model could explain 26 % of the variance in the direct 
measure of attitude and 19 % of the variance in intention to cycle when mildly alcohol intoxicated during the coming year. Only some 
of these behavioural belief composites did, however, have significant β weights. I get from door to door using one single means of transport 
(β = 0.31, p <.01) significantly contributed to the prediction of attitude, while I finish the evening in a nice way (β = 0.21, p <.05) 
significantly contributed to the prediction of intention to cycle when mildly alcohol intoxicated. 

3.2.2. Normative beliefs 
Table 3 shows that the participants rated young people as being the least negative towards their cycling when mildly alcohol 

intoxicated as well as being the most likely to do so themselves (M = 0.58, SD = 2.05). At the same time, they rated conscientious people 
as being the most negative towards their cycling when mildly alcohol intoxicated (M = –1.58, SD = 1.71) as well as being the least 
likely to do so themselves (M = –0.58, SD = 2.12). They rated the opinion of those closest to me (family and friends) (M = 3.48, SD =

Table 4 
The mean and standard deviation (in parentheses) of control belief strength, power of control factor, and the control belief composite of these two 
variables. For each of the two regressions, the control belief composites are entered as independent variables while, respectively, perceived 
behavioural control and intention are entered as the dependent variables The two last columns show the correlation coefficient (r) between the 
control belief composite and perceived behavioural control as well as intention to cycle when mildly alcohol intoxicated during the coming year, 
respectively.  

Factors making it easier for me to cycle when I am mildly 
alcohol intoxicated. 

Control 
belief 
strength 
1 = not at all 
likely 
7 = very 
likely 

Power 
of control 
factor 
1 = do not at all 
agree 
7 = agree 
completely 

Control 
belief 
composite 
1 = not at all likely and do 
not at all agree 
49 = very likely and agree 
completely 

Perceived 
behavioural 
control 
r 

Intention 
r 

That there is not much traffic on the roads where I will 
travel when I have consumed alcohol. 

4.72 
(2.19) 

4.31 
(2.09) 

22.01 
(15.62) 

0.43*** 0.27*** 

That other people who are with me will cycle after 
consuming alcohol. 

4.04 
(2.06) 

4.92 
(1.87) 

20.83 
(14.20) 

0.54*** 0.53*** 

That there are separate cycle lanes along the roads where I 
will travel when I have consumed alcohol. 

3.86 
(2.29) 

4.14 
(2.16) 

17.19 
(14.42) 

0.39*** 0.31*** 

That I will have my bicycle with me on the occasions when 
I consume alcohol. 

3.00 
(2.01) 

5.09 
(2.01) 

16.55 
(13.75) 

0.56*** 0.62*** 

That other people who are with me expect me to cycle 
after I have consumed alcohol. 

3.23 
(2.05) 

4.37 
(2.05) 

15.20 
(12.91) 

0.53*** 0.55*** 

Factors making it harder for me to cycle when I am mildly 
alcohol intoxicated. 

Control 
belief 
strength 
1 = not at all 
likely 
7 = very 
likely 

Power 
of control 
factor 
1 = agree 
completely 
7 = do not at all 
agree 

Control 
belief composite 
1 = not at all likely but 
agree completely 
49 = very likely but 
do not at all agree 

Perceived 
behavioural 
control 
r 

Intention 
r 

That I have had an opportunity to think about cycling 
when mildly alcohol intoxicated. 

4.94 
(1.96) 

2.78 
(1.86) 

12.82 
(9.96) 

0.31*** 0.22** 

That I feel strongly intoxicated when I consume alcohol. 2.82 
(2.20) 

2.23 
(1.77) 

7.28 
(10.57) 

0.23** 0.29*** 

That I have a long way to travel on the occasions when I 
consume alcohol. 

2.95 
(1.95) 

2.24 
(1.80) 

6.45 
(6.72) 

0.14* n.s. 

n.s. = non-significant, ** significant at 1 % level, *** significant at 0.1 % level. 
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2.38) as the most important to them and the opinion of young people (M = 2.36, SD = 1.90) as the least important to them. They also 
rated those closest to me (family and friends) (M = 4.11, SD = 2.11) as those they were most keen to act like themselves and young people 
(M = 2.68, SD = 1.86) as those they were least keen to act like themselves. Taken together, young people (opinion M = –0.41, SD = 6.42; 
actions M = 1.82, SD = 7.09) got the highest rating, while conscientious people (opinion M = –4.23, SD = 6.89; actions M = –2.03, SD =
10.44) got the lowest. 

Including all normative belief composites as independent variables, the model could explain 47 % of the variance in the direct 
measure of subjective norm and 34 % of the variance in intention to cycle when mildly alcohol intoxicated during the coming year. 
Only some of these normative belief composites did, however, have significant β weights. Most people’s opinion (β = 0.20, p <.05) and 
the actions of those closest to me (β = 0.30, p <.01) significantly contributed to the prediction of subjective norm. At the same time, the 
opinion (β = 0.17, p <.05) and actions (β = 0.27, p <.05) of those closest to me as well as the actions (β = 0.25, p <.05) of people like me 
significantly contributed to the prediction of intention to cycle when mildly alcohol intoxicated. 

3.2.3. Control beliefs 
Table 4 shows that the participants rated that there is not much traffic on the roads where I will travel when I have consumed alcohol (M 

= 4.72, SD = 2.19) as the most likely facilitating factor, and that I will have my bicycle with me on the occasions when I consume alcohol (M 
= 3.00, SD = 2.01) as the least likely facilitating factor. They rated that I will have my bicycle with me on the occasions when I consume 
alcohol (M = 5.09, SD = 2.01) as the most facilitating factor and that there are separate cycle lanes along the roads where I will travel when I 
have consumed alcohol (M = 4.14, SD = 2.16) as the least facilitating factor. Taken together, that there is not much traffic on the roads 
where I will travel when I have consumed alcohol (M = 22.01, SD = 15.62) got the highest rating, while that other people who are with me 
expect me to cycle after I have consumed alcohol (M = 15.20, SD = 12.91) got the lowest. 

Table 4 also shows that the participants rated that I have had an opportunity to think about cycling when mildly alcohol intoxicated (M =
4.94, SD = 1.96) as the most likely impeding factor and that I feel strongly intoxicated when I consume alcohol (M = 2.82, SD = 2.20) as 
the least likely impeding factor. They rated that I have had an opportunity to think about cycling when mildly alcohol intoxicated (M = 2.78, 
SD = 1.86) as the least impeding factor and that I feel strongly intoxicated when I consume alcohol (M = 2.23, SD = 1.77) as the most 
impeding factor. Taken together, that I have had an opportunity to think about cycling when mildly alcohol intoxicated (M = 12.82, SD =
9.96) got the highest rating, while that I have a long way to travel on the occasions when I consume alcohol (M = 6.45, 6.72) got the lowest. 

Including all control belief composites as independent variables, the model could explain 47 % of the variance in the direct measure 
of perceived behavioural control and 45 % of the variance in intention to cycle when mildly alcohol intoxicated during the coming 
year. Only some of these control belief composites did, however, have significant β weights. 

The facilitating factors that there is not much traffic on the roads where I will travel when I have consumed alcohol (β = 0.20, p <.01), 
that I will have my bicycle with me on the occasions when I consume alcohol (β = 0.21, p <.01), and that other people who are with me expect 
me to cycle after I have consumed alcohol (β = 0.24, p <.01) as well as the impeding factors that I have had an opportunity to think about 
cycling when mildly alcohol intoxicated (β = 0.17, p <.01) significantly contributed to the prediction of perceived behavioural control. 

The facilitating factors that I will have my bicycle with me on the occasions when I consume alcohol (β = 0.40, p <.001) and that other 
people who are with me expect me to cycle after I have consumed alcohol (β = 0.24, p <.01) made significant contributions to the prediction 
of intention to cycle when mildly alcohol intoxicated. 

4. Discussion 

The first aim of this study was to examine how much of the variance in intention to cycle when mildly alcohol intoxicated during 
the coming year could be explained by only three direct measures of attitude, subjective norm, and perceived behavioural control, and 
by indices constructed from the belief-based measures, respectively. 

Only one item was used to measure attitude, subjective norm, and perceived behavioural control, respectively. This is not in line 
with Ajzen (2006) recommendations of using indices constructed from a number of items with a high degree of internal consistency. 
Even so, the results indicate that the three direct measures used explained 49 % of the variance in intention to cycle when mildly 
alcohol intoxicated during the coming year. This is more than the contribution of the 33 belief-based measures. This is in line with 
previous research that has shown that nine items used to construct direct measures of attitude, subjective norm and perceived 
behavioural control explained 70–73 % of the variance, while 23 belief-based measures only explained 33–41 % of the variance in 
drivers ‘intention to exceed the speed limits (Wallén Warner & Åberg, 2008). Furthermore, the explained variance is higher than in a 
study, using indices constructed from a number of items, predicting cycling under the influence of alcohol (Huemer, 2018). As there is 
a negative correlation between response rate and number of items (Edwards et al. 2002), using only three direct measures of attitude, 
subjective norm, and perceived behavioural control could be one way for researchers to combat the problem with decreasing response 
rates in questionnaire studies based on TPB. 

As mentioned above, the results indicate that the three direct measures of attitude, subjective norm, and perceived behavioural 
control contribute more to the prediction of the cyclists’ intention to cycle when mildly alcohol intoxicated during the coming year 
than do the indices constructed from the belief-based measures. From this it follows that studies only aiming to predict behaviour (e.g., 
to measure people’s intention to cycle when mildly alcohol intoxicated) should use the direct measures, as they contribute more to the 
prediction of intention at the same time as they are much cheaper and more time efficient to use as no pilot study is needed and fewer 
items are required. One reason for the difference in explained variance in intention is that the direct measures are quite general (e.g., 
for me, in the coming year, to cycle in spite of being mildly alcohol intoxicated would be: bad/good), so only a few items are needed to cover a 
large portion of the variance in intention. The belief-based measures, on the other hand, are much more specific (e.g., for me, in the 
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coming year, to cycle in spite of being mildly alcohol intoxicated means that I get from door to door using one single means of transport is: not at 
all likely/very likely and bad/good), so it is much harder to include enough items to cover a similar portion of the variance. 

To gain a deeper understanding of the behaviour one must focus on the underpinning beliefs. The second aim was therefore to 
identify the belief composites that contributed to the prediction of the direct measures of attitude, subjective norm, perceived 
behavioural control, and intention, regarding cycling when mildly alcohol intoxicated during the coming year. These identified beliefs 
could then be used to, for example, develop effective road safety campaigns (Delhomme et al, 2009) to reduce the number of inebriated 
cyclists and/or improve the safety of those who still choose to cycle when alcohol intoxicated. It is, however, important to remember 
that the beliefs identified for one group of people is not necessarily transferable to another group. Instead, the underpinning beliefs 
always have to be identified for the target audience of each campaign. 

Examples of beliefs influencing cyclists’ intention to cycle when mildly alcohol intoxicated are: that I finish the evening in a nice way, 
that other people who are with me expect me to cycle after I have consumed alcohol, and that I will have my bicycle with me on the occasions 
when I consume alcohol. These beliefs might be used as starting points for campaigns using various tactics to challenge beliefs about how 
enjoyable it is to cycle home when mildly alcohol intoxicated and about other people’s expectations about cycling home when mildly 
alcohol intoxicated, and also to encourage people to leave their bicycles at home on festive occasions when alcohol might be 
consumed. 

The results further indicate that it is above all the cyclists’ immediate environment (i.e., those closest to me and people like me) that 
influences their intention to cycle when mildly alcohol intoxicated. For instance, a student who cycles when mildly alcohol intoxicated 
is more influenced by the opinions and actions of friends than by general societal views on cycling when mildly alcohol intoxicated. 
This means that interventions (e.g., information provision and campaigns) aiming to change norms should focus on specific groups 
with a high incidence of cycling when mildly alcohol intoxicated, rather than on society in general. 

The low response rate (13 % sufficiently completed questionnaires) means that it is impossible to tell how far the beliefs, identified 
above, are generally applicable and to which target group or groups the results can be regarded as generally applicable. In academia 
over the last decade, we have seen a clear trend towards decreased response rates. In this study, it is likely that the response rate was 
made still lower by the length of the questionnaire which was needed to include all belief-based measures. In addition, we lacked 
information on cycling and alcohol habits which forced us to undertake a general distribution. Individuals who did not cycle and/or 
consume alcohol might have felt less interested in the subject and therefore also less inclined to respond to the survey. This is also 
supported by the fact that almost 90 % of participants in a non-response analysis (i.e., those who did not respond to the survey) stated 
that they had not, during the previous year, cycled after consuming alcohol. Among cyclists participating in the study, on the other 
hand, only a little over 60 % stated that they had not, during the previous six months, cycled after consuming alcohol. Since it was 
difficult for us to get answers to our questions even in the non-response analysis, this analysis included only eight persons, representing 
a further limitation. In addition to the low response rate, the low number of participants (196 people), the restricted age span (18–65 
years old) as well as the lack of information about the geographic distribution and trip patterns are all limitations which might impair 
the replicability of the study and the generalizability of the results. This is especially true for the identified belief composites regarding 
cycling when mildly alcohol intoxicated during the coming year. Before implementing any of the interventions suggested above, it is 
therefore important to identify the specific target group to be reached and then to ensure that the results can be regarded as generally 
applicable to this group. 

4.1. Conclusion 

The purpose of the present study is twofold; to investigate the pros and cons of using direct versus belief-based measures, and to 
study people’s intention to cycle when mildly intoxicated. The results indicate that three direct measures of attitude, subjective norm, 
and perceived behavioural control could explain a greater portion of the variance in the participants’ intention to cycle when alcohol 
intoxicated during the coming year than could the indices constructed from 33 underpinning beliefs. If one’s main interest is to predict 
people’s decisions using three direct measures seems to be sufficient. If, on the other hand, one’s main interest is to understand people’s 
decisions one should focus on the underpinning beliefs. The results indicate that beliefs about how nice it is to cycle home despite being 
alcohol intoxication, others’ expectations that they will cycle home when alcohol intoxicated, and/or the likelihood of having a bicycle 
with them on festive occasions all affect cyclists’ intentions. From this it follows that road safety campaigns challenging these beliefs 
have the potential to reduce alcohol-intoxicated cycling. Such campaigns should target specific groups with high prevalence of alcohol 
intoxicated cycling, rather than cyclists in general. It is, however, important to remember that beliefs identified in this article might not 
be directly transferable to other groups of people and that all campaigns must be based on the beliefs of their specific target audience. 
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