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The guideline for physical activity is being established as an important health habits for
preventing and managing several chronic diseases. This health behavior can prevent the following
diseases in various aspects. Diabetes and obesity prevention through weight control, cardiovascular
disease as hypertension and coronary heart disease, cancer, pulmonary disease, psychological
disorder as anxiety and depression, and musculoskeletal disorder as back pain and osteoarthritis
are problems that can be resolved at preventive level through exercise. However, lack of physical
activity causes a lot of pain by causing diseases listed above.

However, if it is accompanied by habits related to physical activity, it can be practiced even
if the intention of physical activity is insufficient. Therefore, this study sought to help the
implementation of health behaviors by exploring the factors needed to form physical activity habit.
When four factors(rewards, consistency, behavioral complexity, environmental cues) have been

made in a complementary combination it would expect the formation of habit.
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Four antecedent habit model

Most precedent studies on health behavior have been conducted in conscious aspect. The process
has contributed significantly in understanding the health behavior process. However, unexplainable
phenomenon in conscious aspect appeared. That created questions in intention-behavior gap.

According to the intention-behavior gap hypothesis, having high intention to implement a certain
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behavior is not a sufficient prerequisite that can lead to behavior. According to Rhodes and de
Bruijn (2013), habit is one of the components that can improve explanation in intention-behavior
gap. Furthermore, according to a recent meta-analysis, habit is showing correlation of /=.43 with
behavior and this is a similar level as a correlation of intention and behavior (Gardner et al.,
2011).

It is difficult to suppress habit in a situation where intention creates a conflict on whether to
conduct a certain behavior. Meaning, if a habit is formed, the power works stronger than intention
and generates behavior. This basis is being supported by studies on habit and physical activity.
According to Rebar, Elavsky, Maher, Doerksen, and Conroy (2014) who research physical activity
and habit, the power of habit makes positive effect on participation in physical activity when
people have weaker intention than usual. On the other hand, habit is unrelated to physical activity
when people have general or stronger intention than usual.

Initiation and maintenance of a new behavior are important for a habit to be developed. Next,
promotion of change and repetition for intention to be led to behavior is required (Lally & Gardner,
2013). According to a study by Sheeran (2002), the percentage of having intention for
health-related behavior that leads directly to behavior even when there is intention for
health-related behavior is only 47%. For this reason, several factors play an important role for
intention to be led to behavior. The first example is the action planning. This began to receive
attention from Health Action Process Approach, a useful theory in understanding the phenomenon
of intention-behavior gap. Action planning signifies a specific planning of when, where, and how
to behave. Moreover, Webb and Sheeran (2006) said planning for ways to overcome obstructive
factors that a person faces during the process of accomplishing intention and achieving goal is
also an important strategy that connects the intention-behavior gap. The coping planning plays
a role of increasing the performance of various health behaviors (Snichotta, Scholz, & Schwarzer,
2006). Initiation of behavior needs to be made for repetitive behavior to be conducted. Whereas
negative effect causes behavioral disruption when attempting long-term behavior changes, positive
effect strengthens the improvement of commitment and effort for changes. In other words, when
a person experiences positive emotion, satisfaction for the experience increases and this leads to
the next behavior. In long-term point of view, forming habit is one of the most useful ways to
continue behavior in performing health behavior. Therefore, it is very important to develop a new
desirable habit in terms of configuring health behavior-related intervention.

In conclusion, researches on the impact of habit are being conducted, but there is still a lack
of research on how habit gets formed. Therefore, review on habit model with antecedent variables

of habit formation is as follows.
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1. Rewards

Habits form by strengthening through rewards, and positive emotion or satisfaction with a
certain behavior need to be consistent. Again, reward can be classified into extrinsic rewards as
financial incentive and intrinsic rewards as joy and satisfaction. Providing external rewards for
each behavior as financial reward interrupts the formation process of habit (Lally & Gardner,
2013). When extrinsic rewards get stronger, intrinsic motivation for behavioral performance
decreases. Meaning, not performing behavior with intrinsic motivation and expect monetary reward
for behavior brings problem. Moreover, habit gets characterized by sustained performance when
there is no type of reward as intrinsic motivation (Dickinson, 1985).

One of the ways to experience intrinsic reward include personal satisfaction for behavior. For
instance, it is difficult to participate in sports again if it was too difficult, found no joy in it,
and had bad experience. However, feeling satisfaction or accomplishment when participated in
sports will help a person to participate again to feel the feeling once again. Specially, many
participants give up halfway because it is difficult to experience physical changes or weight loss
in a short period of time, but can expect persistence of behavior through circular loop when

experience of intrinsic reward is well formed.

2. Consistency
Consistency is the most powerful element in habit formation, and refers to consistent

performance of action (Kaushal & Rhodes, 2015). Also, habit forms by continuous and repetitive
behavior of a certain cue. Responding to the same cue with various behaviors can decrease the
chance of making habit, and this is because mental cue-response association can be weakened
by response other than cue (Wood & Neal, 2007). Therefore, it is important to select a new cue
irrelevant to a new cue which is associated with different behavior already (Lally & Gardner,
2013). Habit gets recognized by behaviors such as patterned action (Grove & Zillich, 2003) and
repeated action under stable contexts (Ouellette & Wood, 1998).

3. Behavioral complexity
According to a study by Wood, Quinn, and Kashy (2002), when behavior is repeated in a stable
environment, thoughts related to the behavior did not appear much whereas thoughts about
behavior increased in complex situation. Meaning, simple behavior is more likely and easier to
become habitualized because the information processing process is simpler than complex behavior.
Conducting simple act is very important in practicing behavior. This is because it is difficult

to start acting when behavior is difficult. For example, when a person feels it is difficult to do
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some behavior, this idea itself prevents execution and stops the person from even getting started.
Therefore, it is necessary to begin with something feasible and easily accessible even when there
is a big goal. It would not matter if you are a person with strong willpower, but majority of
people feel it is difficult to keep up a new behavior. It is helpful to start with something that
can put into action at first because there is power in willpower as well, but can approach more
difficult behavior without much repulsion because willpower grows stronger when the behavior
becomes familiar. In other words, it is the confidence that one can control than having difficulty
in practicing behavior. As explained, Behavioral complexity is being established as an important

influencing factor of habit formation.

4. Environmental cues

Finding a proper cue that can cause behavior makes effect on habit formation. Having a sports
facility center or a facility where people can exercise near their home will work as an environment
cue and help them to participate in action (Rhodes, Courneya, Blanchard, & Plotnikoff, 2007).
Formation of habit accelerates when cue frequently contacts sight, hearing, touch, smell, and taste
that induce behavior with a situation of formed habits. Cue is the stage of stimulating desire before
behavior takes place. For example, a person whose goal is to lose weight placing a picture of
a person with nice body where they can see easily and putting into action by getting stimulated
by the picture is one of the ways of using cue. This does not only include visual cue, but emotional
cue as well. Just like you need to eat lunch at noon and acting consistently as eating meal at

same time everyday are also the cases of using time as cue.

Precedent studies on habit and physical activity

Maher and Conroy (2015) used the 2 by 2 design to investigate how action planning makes
effect on physical activity according to the habit strength on 195 university students. According
to this study, it was identified that a group with action planning for physical activity showed
higher physical activity level than the group without when habit strength was weak, but in contrast,
a group without action planning showed higher physical activity level than the group with action
planning when habit strength was strong. Meaning, this represents that people need to have a
plan for physical activity when habit is not sufficiently formed, and can participate more in
physical activity without having to make a plan for exercise when habits are formed. Through
this study, it was identified that action planning is a helpful behavior change technique to people

who lack habits for physical activity.
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Rebar et al. (2014) asked 128 university students to record their physical activity habit strength
and daily physical activity intention for 14 days. They were asked to wear an accelerometer to
objectively measure the amount of physical activity. According to the result of this study, habit
strength worked positively on physical activity when intention for physical activity was lower than
usual. On the other hand, it was identified that habit strength is not related with physical activity
on days with stronger intention for physical activity. Collectively, the results suggest that physical
active mutually affects by controlled process as intention and automatic process as habit. Intention
for physical activity is different every day because people’s mood and emotion are also different
every day. However, people can participate in physical activity without much effort even on days
with low intention when habits are formed that habit is playing a very important role in regular
participation of physical activity.

According to a study by van Bree et al. (2013), intention, action planning, and physical activity
are being suggested as the determinants of formation of physical activity habits. However, the
study was conducted with a question on how these factors make effect on habit formation. This
study investigated how action planning and physical activity work in intention-habit relationship.
It was identified that physical activity mediate between intention and habit, and action planning
does not. As a result, intention makes effect on habit when it leads to physical activity and occurs
repetitively.

Gardner and Lally (2013) stated that intrinsically motivated physical activity is required in habit
formation and needs inherent satisfaction from behavior. This study investigated a relationship
between self-determination, past behavior, and habit strength on 192 people. Habit gets predicted
by interaction effect of past behavior and self-determined regulation, and past behavior made
stronger effect on habit strength when it is automatically synchronized. Habit strength significantly
improves as the frequency of past behavior increases when a person participates in physical activity
with high autonomy, but cannot expect significant change in habit strength even if behavior
frequency increases in a state of lack of autonomy. To conclude, this study indicates an evidence
that habit cannot be formed if autonomy is not guaranteed in behavior even if the behavior is
conducted repetitively.

A research by Phillips, Chamberland, Hekler, Abrams, and Eisenberg (2016) set up a model
that intention and habit mediate a relationship between intrinsic rewards and exercise. Also, they
investigated a difference in mediating effect between exercise initiators and maintainer group. As
a result, it was identified that habit strength mediates a relationship between intrinsic rewards
and exercise for exercise maintainer. For initiators, intention mediated a relationship between

intrinsic rewards and exercise. Based on the results, it can be concluded that intrinsic rewards
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make effect on intention at the stage of starting exercise, and intrinsic rewards make effect on
habit at the stage of keeping up with exercise. In development of physical activity intervention,
it would be necessary to focus on preparing opportunities for people at the primary stage of
exercise to experience intrinsic rewards and disjunctively different intrinsic rewards at an early
stage in maintenance stage.

It was identified that both habit strength and action planning have mediating effect in a
relationship between intention and behavior, but de Bruijn, Rhodes, and van Osch (2012) analyzed
a relationship between habit strength and action planning because they have never been analyzed
at the same time. This study identified that habit strength and action planning have moderating
effect in a relationship between intention and exercise when action planning and habit strength
are strong. On the other hand, it is difficult for action planning and habit to be led to behavior
even when intention increases when they are in low condition. To conclude, it would be necessary
to pay more focus on action planning and habit strength when developing exercise intervention

to promote physical activity.
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