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Can we improve an effectiveness of motivational health message by tailoring it according to affect 
experienced by an individual while he or she is exercising? This research attempted to address 
this question. The aim of this master’s thesis was to study a role of congruency effect in performing 
repeated health behaviours.  
 
Theoretical framework development was largely based on such fields of research as health 
message tailoring, emotions as a feedback system, and a goal-directed behaviour of individual. 
The study was developed in a form of a controlled experiment. Fifty-five individuals participated in 
the study. In regards to hypothesis testing results, both anticipated positive and negative emotions 
were positively related to a quantity of completed bodyweight squats. Intrinsic and extrinsic 
motivation, as well as BAS- and BIS-sensitivity were negatively correlated with a total quantity of 
performed bodyweight squats. The congruency effect did not augment an intensity of positive 
emotions and, therefore, failed to increase a quantity of completed bodyweight squats. There was 
also no positive relationship between an extent of goal over performance and intensity of positive 
emotions. The need for cognition did not mediate a relationship between the congruency effect 
and intensity of emotions with positive valence. All of the aforementioned study findings were 
statistically non-significant. Therefore, the research failed to address its aim. Yet, received test 
results could be considered as a starting point for future research endeavours. Despite statistically 
non-significant findings, one can consider collected data as a source of valuable trends that were 
revealed during hypotheses testing.  
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1. INTRODUCTION 

 

The first chapter of this master’s thesis describes study’s background, gives a brief literature 

overview and based on research gaps specifies research aim, questions and theoretical 

framework. Furthermore, this chapter familiarizes the reader with exclusions and delimitations of 

this investigation, explains key concepts and definitions, as well as research methodology and 

structure of the paper.  

 

1.1. Background 

 

It is probably generally accepted that being physically active is important and beneficial for our 

health. Although the awareness about this issue has rapidly increased in recent years, not many 

of us are leading active lifestyle. In fact, one out of four adults had insufficient level of physical 

activity in 2010 worldwide. Issues with sedentary lifestyle are especially vivid in developed 

countries. (World Health Organization, 2015) For instance, according to the data from 2014, 59% 

of EU citizens had seldom or never exercised or played sports. The part of those who did not ever 

exercised or played sports has grown from 39% in 2009 to 42% in 2014. While Northern EU 

member states are suffering less from low level of physical activity, Southern part of the EU is 

undergoing dramatic increase in sedentary behavior popularity. In comparison with Sweden, 

Denmark, Finland, the Netherlands, and Luxemburg, physical activity levels of which are 70%, 

68%, 66%, 58%, and 54% respectively, such countries as Bulgaria, Malta, Portugal, Romania, 

and Italy, with their activity levels equal to 78%, 64%, 60%, and 60% accordingly, are lagging 

behind. (Special Eurobarometer 412, 2014) 

    

Sedentary lifestyle can tremendously undermine our health: inactive individuals have 20%-30% 

higher risk level of death compared to those who are physically active. What is more, sedentary 

behavior is one of ten main risk factors responsible for global mortality. (World Health 

Organization, 2015) Despite the fact that many of us are aware that active way of life is a 

necessary component of good health, it is still challenging to become physically active. If to 

analyze the data received from fitness clubs, it will be obvious that regular exercising is not an 

easy task. As little as 29% of fitness clubs’ members keep attending sports halls frequently and 

regularly (id est eight or more times per month) six months after registration. While 44% of clients 

visit facilities of fitness club very rarely (id est four or less times per month). (Fitness Industry 

Association, 2001) If we have such low levels of exercise adherence among those who voluntarily 
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decided to start active way of life, then what happens if regular physical exercises are the must 

for one? Unfortunately those, who have chronic diseases and need to exercise regularly in order 

to improve their health, are not motivated enough as well. According to some of the studies, 

exercise adherence (or partial adherence) of patients who had to perform prescribed physical 

activities at home ranged from 71% to 51% (Kolt, et al. 2003; Iversen, et al., 2003; Alexandre, et 

al. 2002). While one would assume that the issue with regular exercises might eliminate under 

supervision, empirical evidence refutes this idea. Even in such conditions, it is still quite difficult to 

receive positive results. For instance, the amount of those who stop their participation in structured 

exercised programs varies from 9% to 85% (Franklin, 1988) (as cited in Marcus, et al. 2006).  

 

Due to such issues with exercise adherence, many scholars and specialists are trying to assist 

people in their attempts to lead a healthy way of life. Currently, experts in healthcare industry have 

concentrated their attention on longitudinal changes in individuals’ behavior. More specifically, 

they are attempting to convince people to adopt lifestyle approach to physical activities (id est to 

implement behavioral change). (Dixon-Fyle et al., 2012). Specialists’ interest in health behavior 

change is not surprising: some studies have revealed that behavioral change approach can 

substitute traditional structured exercise programs (exempli gratia Dun, et al. 1999). Thus, 

development in this direction is rather promising. Great amount of attention from scholars has 

been paid to development of health interventions. Tailored health messages serve as effective 

intervention during behavior change process. Customization of messages can be based on 

various characteristics of recipient. For instance, one can tailor health message according 

individual’s psychological coping modes with health threats (exempli gratia Williams-Piehota, et 

al. 2005), information-processing style (exempli gratia Mann, et al. 2004), cultural background 

(exempli gratia Kreuter, et al. (2005), stage of behavior change process (exempli gratia Blissmer, 

et al. (2002), etc. Efficacy of such health message tailoring was rather high. Despite the fact that 

scientist developed numerous ways to tailor health messages, none of them has yet tried to 

customize messages based on current emotions of individual. This finding is quite unexpected, 

since emotions play an important role during judgment and intention formation process (Huber et 

al. 2011; van Boven et al. 2012; Ghang, et al. 2013). What is more, feelings can have an impact 

on our current and future actions (Baumeister et al. 2007), as well as on different phases of overall 

goal-directed behavior (Custers et al. 2005, Bagozzi 1998). 

 

It might be so, that congruency effect caused by a match between framing of health message and 

subject’s emotions would provoke positive feelings. For this reason, action during which such 
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message is delivered might be associated with positive outcomes, and thus, likelihood of action’s 

repetition might increase. In the context of physical activities, health messages congruent with 

emotions of person could be very helpful. In particular, one can suppose that efficacy of health 

messages tailored according experienced feelings might me rather high. Potential benefits of such 

method of health message tailoring are threefold. Firstly, body of knowledge in the field of 

message tailoring would be enriched with new solutions of how to improve health behavior of 

individuals. Secondly, practitioners would get one more method in their toolkit. Areas of application 

for new way of health message tailoring are diverse. In particular, one could use them during the 

creation of behavior change programs, health messages, or health & fitness mobile applications. 

Emotion congruent health messages might increase effectiveness of developed solutions, as well 

as provide a chance to differentiate at the market, and thus, gain competitive advantage. Thirdly, 

and most importantly, people who would like to lead healthier way of life could avoid positivity trap 

and benefit from increased level of motivation caused by health messages that correspond to their 

currently felt emotions. With that in mind, this master’s thesis will be completely dedicated to 

investigation of efficacy of health messages developed based on congruency effect.  

 

1.1.1. Analysis of health & fitness apps market 
 

In order to address the need for improved exercise adherence, numerous health and fitness 

applications were developed. During the last few years, number of health & fitness applications 

for mobile devices has grown significantly. While entire app market was growing at the rate of 

33%, the amount of health and fitness applications was increasing with the speed of 62% in 2014 

(only iOS applications are taken into account here). This means that this category of applications 

was developing with 87% faster rate. Such astonishing growth of health & fitness apps quantity 

can be explained by not only the level of demand at the market, but by the development of different 

wearable devices and saturations of health & fitness applications with new features. (Flurry 

Analytics 2014) Due to the low exercise adherence and increasing interest in preventive medicine 

(part of which is active lifestyle), it is safe to assume that popularity of software applications 

dedicated to healthy lifestyle will not fade in future.  

 

Because of rapid development in health & fitness applications segment, now customers are facing 

abundance of choice options: Google Play has 49,877 applications of this category (AppBrain 

2015), Amazon Appstore for Android – 10,359 apps (Amazon 2015), App Store – 3,548 apps 

(Apple 2015), Windows Phone Store – 2,000 apps (Microsoft 2015), and BlackBerry World – 3,792 
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apps (BlackBerry 2015). Returning to one of the factors that facilitate growth in this segment of 

applications, one might enquire why do people use health and fitness apps? According to the 

results of survey conducted in the U.S.A., the main three arguments are the following: goal 

tracking (30%), awareness of health issues (28%), and motivation (27%). (Statista 2014). The 

same reasons might be relevant for citizens of Europe as well: according to the result of 

Eurobarometer’s survey, one fifth of Europeans, whose physical activity levels were insufficient, 

mentioned the absence of motivation and interest as the reason of sedentary lifestyle (Special 

Eurobarometer 412 2014).  

 

In the light of low motivation level among physically inactive individuals, more and more personal 

trainer apps are saturating health & fitness applications category. Let us take a closer look on 

some of the most popular personal trainer apps. Runtastic Six Pack Abs Workout, Nike + Training 

Club, FitStar Personal Trainer, Zombies, Run!, and Fitnet Personal Fitness Workouts are among 

those applications which received high ranking from their users. Although these applications differ 

from each other, there is something in common among them. If to scrutinize aforementioned apps, 

one can notice that their development was based on self-determination theory of Deci and Ryan 

(1985), as well as on main tools of gamification. According to Ryan and his colleague (2000a), 

individual's self-motivation can be kept on the high level if the following innate psychological needs 

are safeguarded: competence (feeling of self-efficacy), autonomy (sense of self-determination), 

and relatedness (feeling of connection with a person or belonging to a group of individuals). Design 

of aforesaid personal trainers apps, as well as the rest of the applications of this type, follows 

these principals: autonomy (possibility to customize workouts according to one’s capabilities and 

feedback, etc.), relatedness (opportunity to join the community of app’s users; to connect with 

friends and encourage them; to integrate an application with Facebook, Tweeter, Instangram, 

etc.), competency (capability to share accomplishments and photos with friends; to challenging 

others, etc.). Besides self-determination theory (Decy, et al. 1985), application developers also 

use such well-known game mechanisms as points, badges, challenges, rewards, feedback 

(Zichermann, et al. 2011, 36-78). While exercising users can establish goals, receive points, 

badges, rewards for their trainings, and get a feedback about workouts.  

 

To sum up, currently there is an abundance of health and fitness applications, which were 

developed with the aim to help people be more active. Personal trainers represent a great part of 

available apps in this segment. Such kind of mobile applications are rather popular among mobile 

users. Despite the overwhelming amount of available applications, one can notice that all of them 



11 
 

were developed based on principals of self-determination theory and gamification. This similarity 

among applications gives a possibility to provide users with new solutions that would be based on 

congruency effect.  

 

1.2. Literature review 

 

Kreuter, and colleagues (1999b) were the fist who proposed classification of health messages. 

Among all of the messages’ types, the scholars highlighted tailored message as a powerful 

intervention which can be used in behavior change process. Kreuter, et al (1999b) defined the 

process of health message tailoring as message’s content development according to personal 

characteristics of recipient. The scientists explained that it is recommended to apply such type of 

health interventions when either selected audience is diverse, or intended outcome of intervention 

is complex. (Kreuter, et al 1999b) Customization of messages can be done according to various 

characteristics of targeted individual. Table 1 provides brief overview of studies which empirically 

proved effectiveness of health done on the basis of message tailoring based on different variables. 

 

Table 1. Health message tailoring based on different variables. 

Author Variable Context 

Miller (1995); Williams-

Piehota, et al. (2005) 

psychological coping modes with 

health threats 

Health behavior (cancer 

screening and 

management); health 

behavior (screening 

mammography promotion);  

Mann, et al. (2004); 

Sherman, et al. (2006); 

Latimer, et al. (2008a); 

Latimer, et al. (2008b); 

Updegraff, et al. (2007); 

BIS/BAS sensitivity; 

regulatory focus 

S
u
b
je

c
t’
s
 i
n
fo

rm
a
ti
o
n

-p
ro

c
e

s
s
in

g
 

s
ty

le
 

Health behavior (flossing 

promotion); health behavior 

(physical activity 

promotion); health behavior 

(fruit intake promotion); 

Williams-Piehota, et al. 

(2005) 

monitor-blunter 

coping styles 

Health behavior (screening 

mammography promotion); 

Williams-Piehota, et al. 

(2004) 

health locus of 

control 

Health behavior (screening 

mammography promotion); 
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Williams-Piehota, et al. 

(2003) 

need for cognition  Health behavior (screening 

mammography promotion); 

Kreuter, et al. (2005) cultural background Health behavior (screening 

mammography and fruit 

intake promotion). 

Rakowski et al. (1998); 

Skinner (1994); Blissmer, 

et al. (2002) 

stage of behavior change 

process  

Health behavior (screening 

mammography promotion); 

health behavior (physical 

activity promotion). 

 

Due to high level of personal relevance, tailored health messages are able to provoke cognitive 

response from recipient, and therefore are considered to be more effective in comparison with 

other types of health messages (Kreuter, et al 1999b). The process of interaction between health 

message and cognition of individual is the following: initially, received health message has to be 

apprehended and remembered, afterwards, a person establishes an intention or goal and chooses 

implementation strategy (Mann, et al. 2004). There are two factors that mediate the above 

described act. Those are: strength of arguments presented in health message (Updegraff, et al. 

2007) and self-efficacy (Sherman et al. 2006). To sum up, health message tailoring provokes 

congruency effect, meaning that message’s framing corresponds to selected personal 

characteristic of recipient. Because of this, customized messages are considered to be more 

relevant and thus are processed through the “central route” Petty and Cacioppo’s (1986). Such 

kind of health messages are believed to have a greater effect on subsequent behavior of 

individual. While developing a health message, one must consider all of the phases of interaction 

process as well as its mediators. Only in such case, delivered message might become a reason 

of shift in person’s health behavior.     

 

Although there is a plethora of investigations that aimed to support empirically efficacy of health 

message tailoring according to various characteristics of recipient, none of them focused on 

customization of messages while considering current emotions of subject. This is rather surprising, 

since, if considered as relevant, our feelings can have mood-congruent effect on judgments, 

intentions and overall behavior in situations when outcome of taken decision can be traced in near 

future (Huber et al. 2011; Van Boven et al. 2012; Ghang, et al. 2013). In addition to that, feelings 

serve as a feedback system which moderates our current and future actions (Baumeister et al. 

2007), as well as goal-directed behavior (Bagozzi, et al. 1998). There are two different views on 
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relationship between emotion and behavior. Some of the scholars believe that our feelings directly 

influence actions (Baumeister et al. 2007). Friyda (1986), Izard (1991), Schwarz and Clore (2007), 

and Loewenstein et al. (2001) belong to advocates of this assumption. Frijda (1986) argues that 

due to action tendencies, emotions can directly control our behavior. Izard (1991), and Schwarz 

& Clore (2007) state that feelings actually motivate our actions, yet not control them. (Loewenstein, 

et al. 2003). Loewenstein and his colleagues (2003) attempted to summarize empirical evidence 

of emotions’ ability to exert an influence on our behavior. Yet results of studies provided in their 

paper were not convincing enough (Baumeister et al. 2007).  

Many scientists disagree with temptingly simple hypothesis about direct causality between 

feelings and actions. Some of the scholars assume that our emotions function as a feedback 

system. One of the most prominent protagonists of this view are Damasio (1994), Gollwitzer 

(1999), Baumeister et al. (2007), and Bagozzi, et al. (1998). According to Baumeister and his 

collaborators (2007), automatic affect guides our current actions and can be briefly described as 

a quick hint regarding whether to do/not to do something, like/dislike something, etc. Meanwhile 

conscious full-fledged emotions are responsible for analysis of actions and their outcomes. 

(Baumeister et al. 2007) Altogether, both of these types of emotions provide us with feedback and 

are able to indirectly control our current and future actions. Although Bagozzi, et al. (1998) belong 

to a bit separate stream of literature than the rest of aforementioned emotion theorists, they also 

support the idea about emotions as a feedback system. Bagozzi, and his colleagues (1998), 

scholars who specialize on goal-directed behavior, ascertain that feelings contribute different 

phases of goal-directed behavior. In particular, emotions assist in goal establishment and 

modification. In addition to that, feelings play an important role in goal striving and attainment. 

Finally, emotions inform us how successful our overall goal-directed behavior was. (Bagozzi, et 

al. 1998) In sum, affect provides us constant feedback during goal-directed behavior. This explains 

its notable impact on actions of individual.    

 

1.3. Research gaps 

 

To start with, existing body of knowledge in the field of health interventions is suffering from the 

vivid shortcoming, namely, the inability to develop health interventions which would not only help 

people to alter their health behavior, but also could help individuals to maintain undertaken 

changes. Most of the scholars focus on design of effective interventions which would incline 

people to start a healthier way of life. Unfortunately, not many of researchers have tried to 

investigate how to translate taken changes into behavioral maintenance. While keeping that in 
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mind, it should be noted that successful inducement of behavior change initiation can be 

considered as useful only in the context of one-time actions (exempli gratia vaccination). Yet, if 

one wants to receive positive results in such health behaviors as exercising or smoking cessation, 

simple prompting of health behavior change initiation is not enough. If the provoked changes in 

human’s behavioral pattern have not been sustained during a long period of time (Conner, et al. 

2005; Sutton, 1994), then it is difficult to talk about any health benefits. (Conner, 2008) Indicators 

of initial behavioral changes frequently outperform similar indicators of behavioral maintenance 

(Rothman, 2000). Although the issue of behavioral maintenance is rather vivid, there is still not 

enough of research which would provide us with advices regarding how to make health behavior 

changes sustained over a long period of time (Conner, 2008). Therefore, the present study will 

address this gap in existing body of literature.  

 

The second gap which can be seen in the scope of previous researches is the following: none of 

the prior investigations has concentrated on the effectiveness of health message tailoring based 

on emotional state of recipient. This finding is surprising, since emotions affect numerous aspects 

of our life. First of all, feelings can influence individual’s cognitive processes. In particular, 

emotions prompt processing of received information and learning process (Baumaister et al. 

2007), serve as input into person’s judgments and intentions (Ghang, et al. 2013), and facilitate a 

goal setting (Custers, et al. 2005). Secondly, feelings are indirectly guiding our behavior by 

functioning as a feedback system (Bagozzi, et al. 1998, 1999; Baumaister et al. 2007). It is 

expected that this investigation will provide empirical evidence of the assumption that designing 

health messages while considering valence of affect experienced by recipient can serve as a 

valuable solutions for the issues related to repeated health behaviors and health behavior change 

overall. 

 

The third gap in the existing body of literature is lying in the absence of study which would 

conceptualize congruency effect as a correspondence between emotions of recipient and a 

framing of tailored health message. In general, by using a term “congruency effect” investigators 

meant a fit between content of health message (id est its framing) and some of the personal 

characteristics of individual, for instance, BIS/BAS sensitivity (Mann, et al. 2004; Sherman, et al. 

2006), monitor-blunter coping styles (exempli gratia Williams-Piehota, et al. 2005), health locus of 

control (exempli gratia Williams-Piehota, et al. 2004), need for cognition (exempli gratia Williams-

Piehota, et al. 2003), etc. Since there is no study which would focus on emotion-based message 

framing as a method of health behavior change inducement, it is not a surprise that this way of 
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health message tailoring has not been used in order to facilitate behavioral maintenance. Thus, it 

is also expected to fill in the above-mentioned two gaps in existing body of literature in health 

message tailoring and behavioral maintenance. 

 

1.4. Research aim and research questions 

 

Inasmuch as emotions play such an important role in decision-making process, it would be rational 

to use them in our attempts to make health behavior changes more sustainable over a long period 

of time. Taking into account that emotional responses to the same triggers might be fairly 

consistent among variety of potential message recipients and, that experienced emotions (either 

positive or negative) can have an impact on recipient’s intentions, there is a possibility that 

emotion-based health message tailoring will be highly effective in the context of repeated health 

behaviors. Therefore, the aim of this master’s thesis is to provide empirical evidence of the effect 

of emotion based message tailoring on intention to repeat the action. In this empirical study health 

messages will be developed based on responses of individual regarding currently experienced 

emotions. Message delivery will be done by simple displaying of health message printed on the 

paper. After receiving a health message experiment’s participant will be asked about their desire 

to repeat an activity loop. The main research question of this master’s thesis can be stated as 

follows:  

 

RQ: What is the effect of dynamically adaptive communication on intention to repeat an action?  

While using a term “dynamic adaptive communication” it is meant that a message used in 

communication process which will be adjusted according to recipient’s current emotional state. In 

order to make a complete answer to previously stated main research question, it is essential to 

provide answers to the following research sub-questions:  

 

SB1: What is the relationship between congruency effect and intention to repeat an action?  

Congruency effect occurs when framing of health message corresponds to individual 

characteristics of a recipient (exempli gratia individual’s predominant motivational orientation). 

Since this study will be mostly focused on current emotional state of a person (positive or 

negative), as “matched” will be considered cases when a person with predominant 

positive/negative feelings receives positively/negatively framed health message. Firstly and most 

importantly, it is planned to explore if there is any relation between congruency effect and intention 

to repeat an action. If yes, then we can proceed to answering the subsequent sub-question: 
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SB2: What is an impact of congruency effect on behavioral intention? 

It is expected that congruency effect will have a positive influence on intention to repeat an action. 

It is hypothesized that health message that is tailored according to emotional state of recipient, 

will be perceived as personally relevant. This will ensure central-route processing of received 

materials and consequency will have a greater influence on recipient’s intention to act (Petty, et 

al. 1986; Kreuter, et al. 1999a).  

 

1.5. Key terminology 

 

Before the brief familiarization with existing body of knowledge in the fields of health message 

tailoring, emotions, and goal-directed behaviour, a reader will be introduced to the key concepts 

and definitions of this paper. While reading this part of master’s thesis, one will gain a general 

understanding of such concepts as health message tailoring, congruency effect, and emotion. 

Later on, this knowledge will assist a reader in better understanding of theoretical part of this 

thesis.  

 

One of the central terms of this master’s thesis is emotion. To start with, it is worth noting that 

there are many different terms which define emotions. What is even worse, such terms as affect, 

emotion, mood, and attitude are used interchangeably in the literature (Bagozzi, et al. 1999). 

Therefore, in this part of the paper, a reader will be familiarized only with the definition of emotion 

which is used in the theoretical framework of this thesis. Meanwhile, a more detailed analysis of 

various term describing emotion will be provided in the chapter dedicated to literature review. 

According to Baumeister et al. (2007, 168-169) emotion (conscious emotion), can be described 

as “a state of conscious feelings, typically characterized by physiological changes such as 

arousal.” Usually, emotion is experienced as unitary, or in other words, as a single state. In 

general, emotion’s arising and dissipation is a slow process. Emotions are filled with cognition, 

and can be by itself seen as a result of cognition. As it can be concluded from the aforementioned, 

emotion is considered as something conscious, meanwhile, if we want to describe something less 

conscious, then there is a need to use a term affect (automatic affect) which appeals to “automatic 

responses” (Baumeister et al. 2007, 169). According to Winkielman and Trujillo (2007) the main 

differentiating feature of the affect is valence, which can be either positive or negative. In 

comparison with complex emotions, affects are simple and very quick responses which show 

either a person likes or dislikes an object of evaluation.  
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One more important definition of this paper is related to tailored health messages. Kreuter, et al. 

(1999b, 277) define tailoring as “any combination of strategies and information intended to reach 

one specific person, based on characteristics that are unique to that person, related to the 

outcome of interest, and derived from an individual assessment”. In their definition scholars use 

italicized parts in order to highlight two distinguishing features which can be attributed only to this 

form of health communication, namely: basing on assessment and individual-focused messages 

(Kreuter et al. 1999b).    

 

Congruency effect (also known as congruence effect) is the last, but definitely not the least 

definition included into this part of master’s thesis. As conducted literature review reveals, this 

phenomenon has not been defined well. The prevailing majority of articles focused on congruency 

effect do not contain any detailed explanation regarding what exactly authors mean by using this 

term. In general, while referring to congruence or congruency effect scholars imply the accordance 

between object (exempli gratia framing of the message, product personality, etc.) and individual’s 

characteristics (current mood, BIS/BAS sensitivity, etc.) For example, according to Updegraff, et 

al. (2007, 250) the congruency effect is “a match between the frame of a message (gain vs. loss) 

and the predominant motivational orientation of the message recipient.” In other words, individuals 

with approach orientation who read gain-framed health messages and individuals with avoidance 

orientation who read loss-framed health messages can be called as “matched”; meanwhile 

approach-oriented individuals who receive loss-framed messages and avoidance-oriented 

individuals who receive gain-framed messages can be called as “mismatched” (Updegraff, et al. 

2007). In addition to the scarcity of articles that include a definition of term “congruency effect”, 

there is no clear statement about what can be labelled as emotion-based congruency effect. Thus, 

this phenomenon is defined in this paper as follows: congruency effect is a correspondence 

between message framing and valence of emotion currently experienced by message recipient.  

 

 

1.6. Short version of theoretical framework 

 

This part will give the reader a brief overview of theoretical framework. Due to the fact that the 

framework and hypothesis were developed on the basis of vast amount of theoretical knowledge 

from different fields, it has been decided to present a short version of framework at the beginning 

of this paper, while providing an extended version of framework after theory development chapter. 
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To start with, it has to be mentioned that theoretical framework consists macro- and micro-layers 

(see Figure 1 and Figure 2). While macro-level framework describes overall process of 

experiment, micro-level framework concentrates on the particular component of it, namely an 

exercise process.   

 

Figure 1. Macro-level of process. 

 

 

Figure 2. Micro-level of process. 

Inasmuch as theoretical framework of focal study has two layers, all of the hypothesis are 

distributed into two groups (macro- and micro-level groups) accordingly. The macro-level 

theoretical framework which is composed by seven elements (quantity of repetitions, goal, 

intrinsic/extrinsic motivation, anticipated emotions, BAS/BIS sensitivity, congruency effect, goal-

outcome emotion) has six following assumptions (see Figure 3): 

 

H1: The higher is established goal, the higher will be a total amount of exercise repetitions. 

H2: Intrinsic motivation will increase number of total amount of exercise repetitions, whereas 

extrinsic motivation will decrease it.   

H3: A continuing pattern of positive/negative anticipated emotions will increase/decrease the 

amount of exercise repetitions.  

H4: People with high BAS/BIS sensitivity will be more likely to conduct/not to conduct an action 

after anticipating of emotions with positive/negative valence.  

H5: Congruency effect will increase the number of exercise repetitions.  
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H6: The bigger/smaller is discrepancy between established goal and total amount of action 

repetitions, the stronger will experienced negative/positive emotion.   

 

 

Figure 3. Macro-level of theoretical framework. 

 

The micro-level theoretical framework consists of three elements (id est emotion, congruency 

effect, need for cognition) and has two hypothesis (see Figure 4). They are the following:  

 

H7: Congruency/incongruency effect will provoke emotion with positive/negative valence.  

H8: The lower is individual’s need for cognition, the higher is possibility that a person will 

experience affect with positive valence provoked by congruency effect.  

 

Figure 4. Macro-level of theoretical framework. 

 

1.7. Exclusions and limitations of the study 

 

In this part of the thesis the reader will be acknowledged with theoretical and practical exclusions 

of this study. This part will start with theoretical delimitations. To begin with, this thesis does not 
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contain any studies dedicated to the maintenance of health behaviour change. Yet, it has to be 

mentioned that behavioural maintenance is related topic to the focus of this study, namely 

repeated action. Indeed, one can consider maintenance to be the end state of repeated behaviour. 

Therefore, a more detailed description of behavioural maintenance would contribute to the overall 

understanding of this master’s thesis topic. So, what is the maintenance? According to Laitakari, 

Vuori, Oja, (1996, 465) maintenance is “a persistence of behaviour over time.” If to put this 

definition into the healthcare context, then we will receive the following: “long-term maintenance 

of health-related activity – regular health-related activity by the individual at least 6 months beyond 

the termination of initial instructions or supervision” (Laitakari, et al. 1996, 465). In general, the 

usage of term maintenance is most applicable to behaviours which an individual needs to repeat 

regularly during some time. (Laitakari, et al. 1996) Why does the maintenance occur? Rothman 

(2000, 66) states that the phenomenon of maintenance can be explained as “people’s perceived 

satisfaction with received outcomes”; those outcome are compared with “favorable expectations 

regarding future outcomes” that an individual held while deciding to alter his or her behavior in the 

past. Overall, the concept of behavioral maintenance originates from the health behavior literature 

(Schwarzer, 2008). This is not a surprise, since numerous works were dedicated to the health 

behavior change. And many of those investigations were focused on maintenance which is an 

integral part of behavior alteration process. Yet, it has to be mentioned that the importance of 

behavioral maintenance has been understood not from the very outset of research aimed to make 

behavioral changes successful.  

 

The second delimitation consists in exclusion of intertemporal choice phenomenon from the 

development of theoretical framework of this study. Intertemporal choice is a decision “with 

consequences that play out over time” (Berns, et al, 2007, 482). While making a choice that can 

have an impact on future possibilities, individuals are more predisposed to select sequences, or 

in other words series of events, that improve over time (id est negative time preference). 

Interestingly, people value not only the amount of improvements but the speed with which these 

improvements appear as well. That is, the negative time preference can only be observed if a 

particular choice is seen by a person as a part of outcomes’ sequence. Simply put, people 

demonstrate preference of improvement when they choose between sequences of outcomes, not 

between two single outcomes. (Loewenstein, Prelec, 1993) 

 

At first, the phenomenon of intertemporal choice might resemble the decision whether to repeat a 

certain action or not, which is mentioned in description of theoretical framework. For instance, an 
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individual might contemplate whether to comply or not with established program of physical 

activities (which basically implies the sequence of repeated actions during a certain period of time). 

While speculating he or she might think about a program of physical activities as a sequence of 

outcomes that will provide positive results (exempli gratia improved health) at the end. Thus, each 

time when contemplating about whether or not to repeat an action, an individual will make an 

intertemporal choice. It is very likely that in a real-life settings a person will view a decision whether 

to repeat an action or not as part of interconnected choices and their outcomes. For instance, in 

order to compensate the missed yesterday’s physical activity an individual will decide to exercise 

more intensively today in order to reach the final goal (exempli gratia to lose 10kg in 6 months). 

Yet, the question arises if in the conditions of experiment a person will consider decision and its 

consequences as a part of temporal sequence (id est distributed over a period of time sequence 

of outcomes) or just as a single outcome. Will a participant of experiment regard actions in focus 

as a tool for reaching a goal which has personal importance? Will he or she be motivated to repeat 

required action in order to become healthier, physically stronger, or will that choice be only seen 

as an isolated action not relevant to personal interests and aims of individual? It is possible that a 

person will think about this particular choice as a decision which consequences are relevant only 

in the scope of experiment. For example, experiment’s participant might assume that his desire to 

repeat an action will only provide evidence that this particular method of message tailoring is 

effective, although for an individual in focus it does not contain any personal consequences. If in 

the conditions of experiment a decision maker does not count a repetition of actions as something 

that is a part of sequence with outcomes which will appear in future, then we cannot talk about 

intertemporal choice. Therefore, the phenomenon of intertemporal choice has not been included 

into the theoretical framework of this study.  

 

The third delimitation of this study is related to the role of BAS/BIS sensitivity in the process of 

interaction between number of exercise repetitions and various factors which can affect it. In the 

theoretical framework of present study, individual’s sensitivity to cues of gains and punishment 

was depicted as a separate factor that can determine final outcome of exercise session. Yet, it 

might be so, that BAS/BIS sensitivity can actually be a moderator of relationship between 

anticipated emotion and quantity of physical activity repetitions. For instance, if a person who 

anticipated positive emotion is highly responsive to cues of gains, reward and non-punishment, 

then the strength of anticipated positively valenced emotion will become even greater. The same 

phenomenon might occur in case an individual with high level of BIS sensitivity has foreseen 

experiencing of negative emotion in future.  
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Final delimitation of this study relates to the role of dopamine system in development of approach 

tendencies for which the BAS system is responsible. Due to the design of this research, it will not 

be possible to measure the impact of congruent health messages on dopamine system and 

approach tendencies of message recipient. Therefore, the literature review of this master’s thesis 

does not contain any studies from the field of behavioral neuroscience. Yet, there is a growing 

evidence that dopamine system is highly important in goal-directed behavior. For instance, it 

assists in processing of affective valence of behavioral state (Bindra, 1974). In addition, Berridge 

(2003) made a following conclusion based on the results of studies previously conducted by him 

and colleagues: activation of mesolimbic dopamine reward system and electric stimulation of the 

lateral hypothalamus leads to creation of psychological part of reward which induces a feeling of 

“wanting” the object in focus. This feeling of “wanting”, put it in other way, incentives salience, 

makes representation of stimuli more attractive. It also causes the higher level of object’s 

desirability, makes target in focus worth of pursuit. (Berridge, 2003)  

 

In addition to theoretical exclusions of this study, there are also a few practical delimitations. It has 

to be mentioned that although this study can be labelled as a longitudinal one, yet its time frame 

is very limited. Thus, there is a certain risk: even if the hypothesized positive influence of congruent 

health messages on intention to repeat an action is supported by received results, there is a 

possibility that this phenomenon will not translate into a long-term maintenance of health-related 

activity. There is a need to take into account that in real-life settings individual might be destructed 

from taken course of actions by some environmental factors (exempli gratia stress caused by 

difficulties at work, unfavorable social conditions or issues with required infrastructure). These 

obstacles might diminish the efficacy of health message inducement to conduct required actions. 

The controlled experiment will not be able to model all of the possible destructors, and thus, one 

should rely only on possible positive impact of congruency effect on repeated health behaviors, 

but not on the undoubted success of health behavior change program utilizing this method of 

health message framing.   

 

One more practical delimitation of this study is related to determining of age-adjusted maximum 

heart rate (HRmax) of experiment’s participants. According to Fox, et al. (1971) age-adjusted HRmax 

needs to be calculated with the assistance of the following formula: HRmax = 220 – age. Yet, 

Takana and his collaborators (2001) state that above-mentioned equation is not valid for all age 

groups. More specifically, formula developed by Fox, et al. (1971) overvalues age-adjusted 
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maximum heart rate for young adults, and undervalues HRmax for older adults. This formula is true 

only for people who are 4 years old. Instead of traditionally accepted equation Takana et al. (2001) 

propose the following alternative: 208 – 0.7 × age. (Takana et al. 2001) 

 

1.8. Research methodology 

 

In the following part of this paper, a reader will be familiarized with brief description of focal study’s 

research methodology. Due to the fact that this study has an aim to define causal relationships (to 

determine the effect of emotion-based health message tailoring on desire to repeat an action), it 

will be conducted as explanatory research with the deductive approach. This study will take a form 

of experiment in which two groups are established and individuals are randomly assigned to either 

first or second group. In order to ensure validity of study’s results, it is expected make a sample 

size sufficient for experiment (at least 120 individuals). The internal validity of this study will be 

provided by determination of control variables. The sample will be composed of individuals of 

Ukrainian nationality aged 18 and older. In the process of experiment deployment experimental 

group will be subjected to the planned intervention in a form of health message congruent and 

incongruent with valence of experienced by individual emotion. Meanwhile, members of control 

group will not receive any health message. This kind of experiment will help us to understand if 

health message tailoring done in accordance with valence of experienced emotion has a positive 

effect on behavioral intention.   

 

1.9. Thesis structure 

 

This brief overview of master’s thesis will be followed by a more detailed review of relevant 

literature presented in the second chapter of this paper. Based on the previous findings in the 

fields of health message tailoring, and relationships between emotions and behavior, a theoretical 

framework will be developed and presented to a reader. The fourth part of this master’s thesis will 

be devoted to methodological aspect of the study. More specifically, it will describe research 

context, data collection and analysis methods, reliability and validity of the study. The last three 

parts of the thesis will contain representation of research findings, their analysis and main 

conclusions which can be derived from received findings. This paper will be concluded with 

limitations of the study and recommendations for further research. 
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2.  THEORY DEVELOPMENT 

 

This chapter of master’s thesis presents an overview of studies dedicated to health message 

tailoring. At first, it familiarizes the reader with when to use tailored health messages and why to 

do that. Thereafter, it provides the reader with understanding of how to customize health related 

information. The chapter concludes with analysis of interaction process between a message and 

cognition of recipient.  

 

2.1. Health message tailoring 

 

In this chapter of master’s thesis the reader will be acknowledged with health message tailoring 

and reasons of its application in behavior change process. In addition, different factors which 

should be taken into account during the message framing will be presented below. By doing that, 

it is expected to provide the reader with clear understanding of what can affect health behavior 

change and how can we positively influence this process.  

 

Health message serves as an intervention that aims to assist people during behavior change 

process. There are different variations of health messages. Some of them can have generic 

content, meanwhile others can be develop while taking into account the peculiarities of recipient. 

Tailored health messages, unlike other types of health related information, include only factors 

which are considered as important by an individual recipient. As an illustration for the 

aforementioned we can use smoking cessation materials which usually highlight all possible 

benefits of quitting (exempli gratia decrease of disease risk, improved health, reduction of 

expenses, ets.). While considering advantages of applying this kind of generic health messages, 

one should count that not to every smoker all of these arguments will be appealing. Therefore, 

there is a need to use tailored messages which could emphasize the most valuable positive 

outcomes for each of the individual smokers. (Kreuter, et al. 1999b)  

 

Health message tailoring can be used when the targeted audience is not homogeneous in regards 

to the factors which are thought to affect the expected outcome and when the outcome itself has 

a high level of complexity (that is to say, an outcome which is likely to be influenced by different 

factors and variables) (Kreuter, et al. 1999b). Information included into tailored messages is 

developed while taking into account individual characteristics of recipient. This is done with the 

aim to make this information more relevant for each of the recipients. Due to their personal 
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relevance, tailored health messages are positively perceived by recipients. Such kind of messages 

make individuals to positively relate themselves to received materials. What is more, customized 

messages increase subject’s level of self-efficacy, and consequently provoke favourable 

estimations regarding behavioral intentions. According to Elaboration Likelihood Model of Petty 

and Cacioppo’s (1986), the presence of abovementioned processes indicates an active 

information processing.  Therefore, in comparison with generic health messages, tailored ones 

are more likely to provoke cognitive response from recipient and cause prebehavioral changes 

(Kreuter, et al. 1999a) 

 

2.2. Factors that underlie health message framing 

 

In general, a message can be modified with accordance to various characteristics of recipient, 

such as: psychological coping modes with health threats (Miller, 1995; Williams-Piehota, et al. 

2005), BIS/BAS sensitivity (Mann, et al. 2004; Sherman, et al. 2006), monitor-blunter coping styles 

(exempli gratia Williams-Piehota, et al. 2005), health locus of control (exempli gratia Williams-

Piehota, et al. 2004), need for cognition (exempli gratia Williams-Piehota, et al. 2003), cultural 

background (Kreuter, et al. 2005), and stage of behavior change process (Rakowski et al. 1998; 

Skinner, 1994). Effectiveness of stage-matched messages has been partly proven by the studies 

focused on mammography utilization (Rakowski et al. 1998) and physical activity level (Blissmer, 

et al. 2002). There also have been conducted numerous studies which provided empirical 

evidence of efficacy of massage tailoring while taking into account other already mentioned 

variables. Let us now take a closer look on them.  

 

To start with, it has to be said that one of the variable which can serve as a basis for health 

message tailoring is individual’s information-processing style. It has been found that individuals 

who receive messages tailored with the aim to match the ways they are usually processing 

information related to health issues are more likely to respond emotionally, cognitively and 

behaviorally (Miller, 1995; Skinner, 1994). Some of the information-processing styles include 

individual variables related to: need for cognition (Cacioppo, et al. 1982), health locus of control 

(Wallston, et al. 1978), and monitoring style (also called as monitor-blunter coping style) (Miller, 

1987). The role of need for cognition, health locus of control and monitor-blunter-coping style have 

been empirically supported by some of the studies concerned with mammography utilization 

(Williams-Piehota, et al. 2003; Williams-Piehota et al. 2004; Williams-Piehota et al. 2005). Albeit 

message tailoring based on above-mentioned variables has been proven to be effective during 
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the 6-month period of time, it did not have significant influence on health behavior at the 12-month 

follow-up. According to scholars conducting these studies, the phenomenon could be explained 

by a limited amount of interventions. (Williams-Piehota, et al. 2003; Williams-Piehota et al. 2004; 

Williams-Piehota et al. 2005).  

  

In addition to aforementioned variable which can be considered in the process of health message 

development, one can also count dispositional orientation of a person. Theories about individual 

differences in motivation claim that two distinct systems are controlling our behavioral activity, 

namely, an approach system (exempli gratia the behavior activation system (BAS), Gray, 1990) 

which influences appetitive behavior towards potential rewards, and an avoidance system 

(exempli gratia the behavioral inhibition system (BIS), Gray, 1990) that deviates our behavior away 

from possible punishments or threats. Thus, individuals with predominant approach orientation 

will be more sensitive to cues of rewards, non-punishment, and escape from punishment; 

meanwhile individuals with predominant avoidance orientation will be more sensitive to 

punishment, non-reward and novelty. Some individuals have clearly stronger approach or 

avoidance tendencies, whereas others can have high or low sensitivity in both systems (Carver, 

et al. 2000).  

 

This short overview of BAS and BIS systems can be complemented by mentioning of self-

discrepancy theory of Higgins (1987) and two regulatory focuses developed by Crove and Higgins 

(1997). Self-discrepancy theory of Higgins (1987) postulates that there are two desired end-states 

which function as the reference values: ideal and ought self-guides. Ideal self-guide depicts what 

hopes, wishes, or aspirations an individual or others have regarding him/her, whereas ought self-

guide describes what a particular individual thinks about others’ expectations regarding his/her 

obligation, responsibilities, and duties (Higgins, 1987). Individual employs approach and 

avoidance strategies for reducing a gap between actual self-state and ideal, ought self-guides 

respectively (Higgins, et al. 1994). If to speak more generally, ideal and ought self-regulations 

differ in regards to their regulatory focus (Higgins, 1996). In particular, when self-regulation system 

aims to attain ideal self, then promotion focus is employed, while if self-regulation system 

concentrates in reaching ought self, then prevention focus is involved. Promotion focus targets 

accomplishments, advancements, and growth. In contrast, prevention focus concentrates on 

responsibility, protection, and safety (Crove, et al. 1997). Consequently, people with predominant 

promotion focus are incentivized by advancements and accomplishments, while individuals with 

predominant prevention focus are driven by their security need (Higgins, 2000). Importantly, 
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regulatory focus is not only a permanent characteristic of chronic personal predispositions; 

regulatory focus can also shift in different situations. (Crove, et al. 1997) Thus, even if a person is 

characterized with predominant prevention focus and usually employs avoidance strategy, in 

some cases we might observe salience of promotion focus and utilization of corresponding 

strategy by this individual. 

 

While comparing views of Gray’s (1990) and Crove & Higgins (1997) on what provokes individual’s 

motivation and behavioural tendencies, one can mention that with the help of these two theories 

it is possible to make analogous behavioural predictions for BAS-oriented and promotion-focused 

people; the same applies to individuals with BIS-orientation and prevention focus (Mann, et al. 

2004). Results of numerous investigations showed that tailoring of health message according to 

individuals’ dispositional characteristics (either to approach/avoidance motivational orientation or 

promotion/prevention focus dominance), increased efficacy of message by influencing recipient’s 

attitude towards a message and subject’s subsequent behaviour. Studies have shown that loss-

framed messages have a greater effect on health behavior of avoidance-oriented people than on 

the health behavior of individuals with approach orientation, whereas gain-framed messages have 

a greater impact on approach-oriented (Mann, et al. 2004; Sherman et al. 2006). The same 

congruency effect have been observed in other studies which focused on efficacy of health 

message tailoring to individual’s dispositional relation focus. These investigations showed that 

promotion-focused messages had a greater positive impact on promotion-oriented individuals, 

whereas prevention-focused messages had a greater positive impact on predominantly 

prevention-oriented people (Latimer, et al. 2008a; Latimer, et al. 2008b; Updegraff, et al. 2007). 

High efficacy of message tailoring according to regulatory focus can be explained with assistance 

of the following. According to Higgins (2000) if there is a congruence between individual’s 

regulatory focus, pursued goal and employed strategy, then a person experiences regulatory fit. 

Regulatory fit makes a person “feel right” about performed actions (in other words regulatory fit 

signals about worthiness of doings) and reinforces goal-directed behaviour of individual 

(Higgins, 2000). Likewise, tailored health message makes recipient “feel right”. Later on this 

subjective experience translates to the persuasion context and proves correctness of individual’s 

judgements about perceived persuasiveness of message. This, in turn, increases effectiveness of 

health message. (Cesario, et al. 2004) 

 

To sum up, it is worth noting that in a way identical results of mentioned above studies based on 

works of Gray’s (1990) and Crove & Higgins (1997) serve as a prove of assumption that both of 
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these theories have in their essence the same logic and, thus, can be interchangeably used while 

predicting individual’s response to tailored health messages. Yet, while tailoring health message, 

one needs to remember that provided information can fit not only dispositional orientation, but 

other individual’s characteristics as well (exempli gratia information-processing style, cultural 

background, etc.).  

 

2.3. The process of health message interaction with cognition of recipient 

 

Inasmuch as presented above numerous findings showcase the great influence of message 

tailoring on individual’s behavior, we can now proceed to the next question: how do framed 

messages influence our behavior? The impact of tailored messages is not straightforward. The 

route from heath message to the change of behavioral pattern is composed of a few separate 

steps. For instance, first of all, a health message has to be perceived and remembered, then 

follows a goal/intention formation process and selection of goals’ implementation strategies. 

(Mann, et al. 2004) In order to showcase these processes, the question in focus will be analyzed 

through the prism of approach/avoidance motivation. Since there is a plethora of investigations 

about dispositional tendencies of individual and health messages, it will be comparatively easier 

to provide the reader with full and detailed picture. As follows from abovementioned, the next part 

of this paper will describe components of interaction process between individual’s cognition and 

tailored health message. Special attention will be given to mediators of overall process.  

 

Initially, when an individual receives a health message, it is crucially important that he or she 

considers and scrutinizes it to the extent sufficient for future behavior change. Yet, why do people 

scrutinize some pieces of information, while disregarding the rest of received messages? And 

what is the impact of individual’s motivation orientation in this case? As it has been discovered, 

approach motivated people are predisposed to positive cues, meanwhile ones with avoidance 

motivation are inclined to negative cues. Simply put, individuals are predisposed to pay attention 

to those cues which are aligned, or in other words congruent, with their motivational orientation 

(Derryberry, et al. 1994). Similar congruency effect was detected in the study focused on memory 

of positively and negatively framed experiences (Higgins, et al. 1992). Thus, if a health message 

developer wants to attract the attention of message recipient, it is highly recommended to tailor 

the message with accordance to recipient’s motivational orientation.  
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After ensuring that health message is considered by a recipient, the next task is to provide a high 

level of message’s persuasive effect. Persuasiveness of health message is the first mediator of 

overall interaction process between received information and cognition of individual. The message 

perception is a mediating process that determines if a health message will have an impact on 

health behavior. (Updegraff, et al. 2007) Motivational orientation of recipient and his or her current 

mood state are critically important in disposing an individual to process received health message. 

Many studies supported the idea about possible influence of motivational orientation on 

psychological processes mediating the health message and behavior change. For instance, the 

research conducted by Petty and Wegener (1998) confirmed the hypothesis about influence of 

health message framing on its perceptiveness. In particular, scholars discovered that health 

messages matched to dispositional tendencies are scrutinized to a greater extent, and thus, have 

a greater persuasive effect. One more study conducted by Wegener, et al. (1994) provided the 

evidence of necessity to consider a mood state of recipient under high elaboration conditions. That 

is, in order to ensure high persuasiveness of a health message, one should consider a mood state 

of recipient: happy audience is more prone to consider positively framed messages, meanwhile 

for the sad audience negatively framed messages are more appealing (Wegener, et al. 1994). 

 

Both of the aforementioned phenomena can be explained with the assistance of Elaboration 

Likelihood Model developed by Petty and Cacioppo’s (1986). According to this model, there are 

types of persuasion: “central” and “peripheral”. “Central route” represents a process when 

individual carefully considers all issue-relevant arguments contained in provided information that 

is to say (the likelihood of elaboration in this situation is high). Whereas “peripheral route” indicates 

a process when a person without any merits’ analysis is persuaded only by a simple cue in 

persuasion context (the elaboration likelihood in this situation is low). These two routes are located 

in opposite extremes of continuous dimension which ranges from high to low elaboration 

likelihood. There are various motivation variables which can affect the elaboration likelihood of 

message, or in other words the extent to which information is processed. One of those variables 

is personal relevance: the greater is personal relevance, the more motivated people are to process 

provided issue-relevant arguments. Relevant messages with high quality of arguments are able 

to cause a substantial increase in attitudes. (Petty, Cacioppo, 1986) While tailoring health 

message we make information and implications contained in it more relevant to recipient. 

Consequently, an individual considers the appeal as important one and is likely to process it 

centrally rather than peripherally. Simply put, tailored messages have greater effectiveness due 
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to the fact that while reading relevant information recipients are more prone to carefully attend to 

and consider it. (Updegraff, et al. 2007)   

 

A second mediator of the path from health message to behavior change is self-efficacy. Some of 

the studies have revealed that there is an interaction between self-efficacy, one of the important 

determinants of a range of health behaviors (Bandura, 1998), and motivation orientation. The role 

of self-efficacy and intentions was proven by the investigation conducted by Sherman et al (2006). 

This study provided the evidence that motivational orientations interact with framing of message 

through a pathway formed by self-efficacy and intentions. The aforementioned work not only 

emphasized the role of congruency effect, but also demonstrated the psychological process which 

underlies it. (Sherman et al, 2006) Although there is a greater possibility to receive a congruency 

effect when using tailored messages, one should apply only strong arguments while developing 

message’s content. The role of this prerequisite was showed in the research of Updegraff, et al. 

(2007) who proved that only those health messages that contain strong arguments supporting 

health behavior can actually cause congruency effect. Interestingly, the quality of arguments is 

important only when health message is congruent; in other case this factor does not have an 

impact on individual, since message recipient is not closely examining provided information. 

(Updegraff, et al., 2007) 

 

Next after message consideration, interplay of it with perception and self-efficacy goes the 

establishment of goal. The impact of approach/avoidance motivation on goal establishment was 

proven by the investigation of Elliot and McGregor (2001) who found that in the achievement 

domain individuals with avoidance orientation are more willing to pursue avoidance goals, 

meanwhile approach oriented people have opposite inclinations. In other words, people more 

willingly pursue aims which are congruent with their motivational orientation. While establishing a 

goal an individual also needs to decide how exactly he or she will reach the aim. Similarly to 

previous propositions, the idea about potential effect of approach/avoidance orientation on 

selection of strategy on pursuing a goal also found a support in one of the study’s results. In 

particular, it has been detected that in order to achieve study’s goals prevention focused people 

prefer avoidance strategies, while promotion focused individuals are more likely to select approach 

strategies. (Higgins, et al. 1994, Study 3) This results leads us to assumption that health messages 

conveying strategies congruent with approach/avoidance orientation of recipient will have higher 

chances to induce behavior change (Mann, et al. 2004). And indeed, that assumption was 

supported by the study of Latimer et al. (2008a): health messages which contained tailored 
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according to individual differences in regulatory focus goal and means of goal pursuit were more 

effective in creating congruency.  

 

As it can be concluded from all above-mentioned, the route from health message to behavior 

change consists of sequential steps. That is, without ensuring that individual considers received 

health message, there is no sense to expect that a person will make a decision to undertake health 

behavior change and will choose appropriate strategies to achieve a desired end state. All of the 

findings mentioned above provide us with clear guidelines regarding what should be done in order 

to design a health message which will have a high potential to influence individual and provoke a 

behavior change. At the beginning of effective health message development, one should firstly 

determine motivational orientation of individual or any other characteristic that will be used as a 

base for message tailoring. Afterwards, arguments, goals, and strategies congruent with individual 

motivational disposition (or other selected attributes) should be included into the message. Unless 

these has been done, there can be no expectancy of satisfactory results. Due to the fact that 

emotions have an impact on individual’s cognition and actions, it would be also useful to consider 

emotions which a person is experiencing while receiving a health message. The following part of 

this master’s thesis will be completely dedicated to analysis of how emotions can influence our 

thought and doings.   
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3. EMOTIONS AND BEHAVIOR 

 

This chapter is dedicated to the phenomenon of emotion. Initially, various definitions of emotion 

are presented. Then the reader is familiarized with how our feelings can influence our decision, 

intentions, and actions. The relationship between emotion and action will be scrutinized from 

different perspectives. Firstly, it will be described as a direct link. Thereafter, two more complex 

views on causality relationship between emotion and action will be presented. In particular, 

emotion-behavior link will be analyzed through the prisms of feedback system theory and goal-

directed behavior theory. However, before analysis of connection between emotion and behavior, 

it is essential to determine what an emotion is.  

 

3.1. Defining the emotion 

 

During a long period of time researches were attempting to develop a definition of emotion 

(Scherer, 2005). In 1884 William James attempted to address the existing issue with inconsistency 

in defining an emotion. Yet, his attempt only escalated ongoing debate. As it has been already 

mentioned at the beginning of this paper, there are various definitions of emotion and counting 

them appears to be rather hopeless (Scherer, 2005). In addition to that, the usage of terminology 

related to emotions can hardly be called consecutive. For instance, such terms as attitude, mood, 

emotion, and affect have been utilized rather inconsistently. (Bagozzi, et al, 1999) Besides the 

aforementioned terminology, scholars can also use the term emotional episode which implies 

“anything starting from the stimulus to the later components or the immediate consequences of 

emotion” (Moors, 2009, 626). Due to the fact that there is such inconsistency and diversity of terms 

defining emotion, there is a need to structure the available knowledge. By doing this it will be 

easier to understand what exactly different authors mean while applying a term “emotion”. Table 

2 with definitions of emotions will assist us in structuring our analysis. 

  

 

Table 2. Definitions of emotion 

Author Definition Theoretical 

group 

James, ([1890], 

1950, 449) 

“bodily changes follow directly the perception of the 

exciting fact, and…our feeling of the same changes as 

they occur IS the emotion.” 

Biology/ph

ysiology 

theory 
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(as cited in 

Bagozzi, et al. 

(1999) 

Izard, C. E. 

(1991, 14) 

“a feeling that motivates, organizes, and guides 

perception, thought, and action”. 

Biology/ph

ysiology 

theory 

Zajonc, R. B. 

(1980) 

N/A Biology 

theory 

Frijda, N. H.  

1986, 63) 

“processes that involve involuntary, nonhabitual action 

control”.   

Appraisal 

theory 

Bagozzi, R. P., 

Gopinath, M., 

Nyer, P. U. 

(1999, 184) 

“a mental state of readiness that arises from cognitive 

appraisals of event or thoughts; has phenomenological 

tone; is accompanied by physiological process; is often 

expressed physically (exempli gratia, in gestures, 

posture, facial features); and may result in specific action 

to affirm or cope with the emotion, depending on its 

nature and meaning for the person having it.”  

Appraisal 

theory 

Scherer, K. R. 

(1987, 2001) 

(as cited in 

Scherer, K. R. 

(2005, 697) 

“an episode of interrelated, synchronized changes in the 

states of all or most of the five organismic subsystems in 

response to the evaluation of an external or internal 

stimulus event as relevant to major concerns of the 

organism” 

Appraisal 

theory 

Keltner, D., 

Gross, J. J. 

(1999, 468) 

“episodic, relatively short-term, biologically based 

patterns of  perception, experience, physiology, action, 

and communication that occur in response to specific 

physical and social challenges and opportunities.” 

Episodic 

theory 

Averill, J. (1980, 

309) (as cited in 

Cornelius, R. R. 

(2000) 

“emotions are not just remnants of our phylogenetic past, 

nor can they be explained in strictly physiological terms. 

Rather, they are social constructions, and they can be 

fully understood only on a social level of analysis” 

Social 

constructiv

ist theory 

 

Note: N/A – precise definition is not provided in the paper.  
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Before starting the discussion about various interpretations of the term “emotion”, it has to be 

mentioned that afore-presented table contains only those definitions which have been found in the 

process of literature review. Yet, one has to note that there are many other descriptions of the 

term “emotion”. For instance, the reader can deepen his/her understanding of the phenomenon 

called “emotion” by revising two-factor theory (Schachter, 1964), network theory of emotion 

(exempli gratia Berkowitz, 1990), affect program theory (exempli gratia Ekman, 1992, 2007), 

conceptual act theory (Barrett, 2006), philosophical cognitivists’ theories (exempli gratia Lyons, 

1980), and perceptual theories of emotion (exempli gratia Clarke, 1986) (see the literature review 

of aforementioned theories in Moors, 2009). 

 

James ([1890], 1950), Izard (1991), Zajonc (1980) represent biology/physiology theoretical 

stream. In order to understand what exactly advocates of this view mean by using a term 

“emotion”, let us analyze the first definition presented in the table. James ([1890], 1950) (as cited 

in Bagozzi, et al. 1999) argues that sensory cortex, activated by stimulus, directly (or in other 

unspecified way) evokes bodily responses (peripheral somatic or/and motor responses). Then 

these bodily responses produce a feedback and return it to the sensory cortex. As a result of this 

process occurs an emotional experience which is conscious experience of bodily responses. For 

James emotional experience (id est a feeling of emotion) is equivalent of emotion. (Moors, 2009) 

 

Yet, other scholars have decided not to reduce the phenomenon of emotion to simple experience 

of bodily response. Appraisal theorists (exempli gratia Frijda 1986, Bagozzi, et al. 1999, Scherer 

1987) hold the belief that occurrence of stimulus provokes unconscious appraisal of it, which then 

leads to action tendency. This action tendency can be revealed through physiological response 

which in turn facilitates the emergence of behavior. The overall process finalizes with conscious 

attribution of emotion to the source of cause and labeling of experienced emotion. In the essence, 

attribution theorists consider that emotion starts with unconscious appraisal of stimulus and ends 

with behavior. (Moors, 2009) In their definitions of Frijda (1986) and Bagozzi, et al. (1999) do not 

emphasize any division of appraisal process into specific components. Meanwhile their colleague 

Scherer (1987) considers that it is essential to describe a phenomenon of emotion as a sequence 

of separate yet interrelated and synchronized phases. For Scherer (2005) emotion is formed by 

five components (cognitive, neurophysiological, motivational, motor expression, and subjective 

feeling components) which are corresponding states of organismic subsystems (information 

processing, support, executive, action, and monitor). These states of subsystems compose a 

process of coordinated and interrelated changes over time. Although Scherer (2005) has included 
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cognitive, information processing component into the emotional episode, there is a number of 

scholars who argue that emotion and cognition are independent, though interacting systems. 

(Scherer 2005) For instance, Zajonc (1980), who belongs to biological theoretical stream, 

postulates that emotion (in the article author applies the term affect) and cognition belong to the 

parallel, distinct and partially independent systems in organism. Albeit the vast majority of scholars 

argue that affect is the result of individual’s cognition, Zajonc (1980) mentions that increasing 

amount of empirical investigations reveal that affective judgments appear earlier and rather 

independently of perceptional and cognition operations. Therefore, it is safe to assume that 

affective system is dominant and separate from cognition. (Zajonc 1980) Even though Zajonc 

(1980) explains us what can be included into the emotional episode, he does not provide us with 

clear definition of emotion (in the article author applies the term affect) (see the Table 2). It is out 

of dispute that Zajonc’s (1980) remarks are valuable contributions to the discussion outcome of 

which will be refined definition of phenomenon labeled as an emotion. Yet, the absence of 

statement which would explain what exactly researcher means by using a term emotion, or in this 

case affect, makes it difficult, if not impossible, to finalize fruitless debate about what actually is 

an emotion.  

 

Keltner, et al. (1999), represents the next theoretical perspective on phenomenon of emotion. 

Similarly to Scherer (1987), Keltner and Gross (1999) state that affect is an episode of interrelated 

elements. From the perspective of episodic theory, emotion is a result of interplay between 

coordinated subsystems. However, unlike appraisal theorists, supporters of episodic view of 

emotion believe that our feelings occur without preliminary evaluation of stimulus. In their definition 

of emotion, Keltner and his colleague (1999) describe the phenomenon more from biological 

perspective. The main function of emotions, according to Keltner, et al. (1999) is to help individual 

to adapt and resolve physical and social problems of survival. (Keltner, et al. 1999)   

 

The concluding definition of emotion presented in Table 2 belongs to Averil, J. (1980). This 

scientist represents social constructivist theoretical perspective. Representatives of this 

theoretical stream believe that formation of emotions is heavily influenced by culture and social 

rules which prevail in the environment that surrounds an individual. (Cornelius 2000) Social norms 

define when, how, and who can feel and express certain emotions. For instance, anger is 

experienced when someone realizes that he or she was offended on purpose. In the essence, this 

means that insulter infringed standards of social behavior. In such cases anger serves as tool for 

gaining retribution from the one who insulted you. Expression of anger signals about a threat to 
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provoker. (Averill, 1982 (as cited in Cornelius 2000)). Drawing from above-mentioned, we can 

summarize that our feelings have ascribed social functions (Cornelius 2000).  

 

In order to make a definition of emotion more accurate, it is necessary to determine what cannot 

be called an emotion. Various scientists have been attempting during a long period of time to 

decide what phenomenon cannot be labeled as an emotion (Scherer, 2005). According to Moors 

(2009) some scholars eliminate from the emotions’ class phenomena that do not have one or more 

components vital for emotions or emotional episodes. For instance, such affective phenomenon 

as feeling cannot be called emotion, since basically it represents only one component (id est 

subjective feeling component) of multi-modal component process which scientists from 

componential theories of emotion stream used to call an emotion (Scherer, 2005).  Reflexes do 

not belong to the class of emotions since they lack a cognitive component (id est appraisal) or due 

to the fact that they skip the stimulus evaluation. Sensory experiences (exempli gratia feeling hot) 

cannot be called emotions as well. They do not have a cognitive component, that is sensory 

experiences are pure feelings without any intentionality. (Moors, 2009) Attitudes and preferences, 

also cannot be named as emotions inasmuch as these phenomena are of low intensity, have weak 

response synchronization, and produce low behavioral impact (Scherer, 2005). Moods have also 

been excluded from the class of emotions, due to the fact that in comparison with emotions they 

are longer in duration, have low intensity, and do not have specific intentional objects (Scherer, 

2005; Moors, 2009) Besides, moods, as attitudes and preferences, have weak response 

synchronization (Scherer, 2005). Affect dispositions do not belong to the class of emotions 

inasmuch as they characterize personality disposition to experience specific moods more often 

than others and to respond to a stimuli with specific types of emotions. Affect dispositions do not 

identify an episodic state. Finally, interpersonal stances cannot be called emotions because they 

are influenced less by the spontaneous appraisal than by affective dispositions, interpersonal 

attitudes, and strategic intentions of individuals. (Scherer, 2005) 

 

In conclusion to this part, it has to be mentioned that the issue with finding a consensus regarding 

the commonly accepted definition of emotion is still vivid. The abundance of available explanation 

of the term “emotion” serves as a support for aforesaid. Notwithstanding the fact that the debate 

around this question is still ongoing, we can already make a clear demarcation between what 

phenomena can be named as emotions and what not. In addition to that, we can also decide which 

theoretical stream to join in the discussion about what the emotion is. For instance, in this master’s 

thesis we will use the definition developed by appraisal theorists. Having done the analysis, we 
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can now proceed to the next part of this paper which focuses on the role of emotion in decision-

making process.  

 

3.2. Emotions and decision-making process: when do emotions serve as an input 

into decisions and intensions? 

 

The role of feelings in decision making process has been proven by numerous studies which will 

be described in the following part. To start with, it has to be mentioned that our judgements and 

feelings can be guided either by (a) reasoned-based, analytical system, or by (b) feeling-based, 

affective system (Epstein, et al. 1999; Strack, et al. 2004). The influence of affective system on 

our intentions is considerably high. In fact, according to Pham (2007, 170), “the affective system 

of valuation and behavioral regulation seems to be a system of the present”. There is a number of 

distinctions between judgements developed on the basis of analytical and affective systems, but 

a few of them have a high level of relevance for the topic of this paper. More specifically, feeling-

based judgements are comparatively (a) faster rendered (Pham et al. 2001; Verplanken, et al. 

1998: Zajonc 1980) and (b) more consistent both within and across individuals (Lee, et al. 2009; 

Pham et al. 2001). (Ghang, et al. 2013)    

 

So when does an affective system demonstrate its effect on our judgments and intentions? 

Basically, the closer to the present is evaluated event, the more intensive will be the affect (or in 

other words feeling) experienced by a person (Ekman, et al. 1971) (as cited in Ghang, et al. 2013). 

Due to this increase of emotional reaction caused by temporal proximity of the event, our behavior 

and judgements are heavily influenced by emotions in cases when evaluated event will happen in 

near future (Huber et al. 2011; van Boven et al. 2012). It actually has been found that incidental 

mood states have a strong mood-congruent effect on the intention when the outcome of taken 

action can be observed in a near future (Ghang, et al. 2013). This phenomenon can be explained 

by the fact that our incidental feelings that come from already preexisting mood states are 

frequently misattributed to the target object (Gorn, et al. 1993; Schwarz, et al. 2007). Although it 

has been proven that incidental mood states have a mood-congruent effect on our behavioral 

intentions, this affect can only occur when feelings are perceived to be relevant (Ghang, et al. 

2013). While analyzing the influence of feelings on our judgments and intentions, we also need to 

keep in mind that both positive and negative emotions can have an effect on our decision-making 

process. (Ghang, et al. 2013)    
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Results of aforementioned investigations of Huber et al. (2011), van Boven et al. (2012), and 

Ghang, et al. (2013) incline us to the assumption that during exercising process decisions, 

intentions and behavior of subject can be influenced by emotions provoked by received health 

message. For example, positive emotions caused by health messages might facilitate repetition 

of action, whereas negative ones might have the opposite effect. Taking into account these 

hypotheses, let us now scrutinize the next question: do emotions directly impact our behavior or 

is there more sophisticated path from feelings to doings?  

 

3.3. Direct causality between emotions and behavior 

 

As it has been already mentioned, according to one of the widely accepted views, emotion can 

have direct influence on behavior. The main underlying assumption of this theory is the following: 

emotion acts as a direct and strong cause of behavior, and thus, if someone wants to explain why 

a person acted in a certain way, then it is necessary to examine emotional state of this individual 

(Baumeister et al. 2007). An illustrative example of this assumption would be the following saying 

of Russell (2003, 161): “everyone knows that fear brings flight and anger brings fight”. Right after 

making this statement the scholar argues that for now there is no accepted compromise about 

how actually emotions elicit the impact on instrumental behavior (Russell, 2003). Due to the fact 

that the hypothesis about existence of causality relationship between emotion and behavior of 

individual has been supported, as well as criticized, by various theorists, this part of the paper will 

provide a detailed look on this disputable assumption. The theory about direct causality will be 

firstly analyzed from empirical perspective. Afterwards, the analysis will be mostly concentrated 

on conceptual perspective. 

 

To start with, let us examine which scholars belong to advocates of the view about existence of 

direct link between emotions and behavior. Frijda (1986) (as cited in Baumeister, et al. 2007) is 

one of those who believes that emotions can control our behavior. In one of his papers Frijda 

(1986, 67) (as cited in Baumeister, et al. 2007) mentions that emotion “arouses behavior and 

drives it fourth”. Author highlights that emotion contains action tendencies. For example, when a 

person experiences fear he or she is likely to escape or avoid the stimulus. Following this point of 

view, we can suppose that emotions provide behavioral responses which have been successfully 

tested previously in similar situations. In this way, emotions make cognitive processing of stimulus 

unnecessary and can provide guidelines for individuals. (Loewenstein, et al. 2003) In comparison 

with Frijda (1986), Izard (1991) has a slightly different point of view on the relationships between 
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emotion and behavior. This scholar argues that emotions can be considered not as drivers of 

behavior, but rather as motivators of it (Loewenstein, et al. 2003). In his book Izard (1991, 9) 

mentions that in the process of human’s evolutionary development emotions provided human 

beings with new types of motivations, action tendencies, and behaviors vital for adaptation in 

changing environment. Schwarz and Clore (2007) have rather similar idea about the relationship 

between emotion and behavior. According to these theorists the direct impact of emotions can be 

perceived as motivational one. That is to say, emotions exert influence on individual’s goals by 

shaping their accessibility and priority. If so, then the prediction of angry person’s goals can be 

comparatively easier task than the foresight of person’s future actions. Since by only knowing that 

an individual is afraid of something we cannot guess if this person will run away or do something 

else at the next moment. (Schwarz, Clore, 2007) Hence, as Schwarz and Clore (2007, 39) state: 

“The immediate effects of emotion … are more mental than behavioral”.  

 

Another well-known protagonists of feelings as determinants of behavior are Loewenstein and his 

collaborators (2001) who wrote a literature review of numerous studies which support the 

aforementioned assumption about the link between emotion and behavior. These researchers 

argue that psychological literature on emotions is saturated with empirical evidence of direct and 

powerful impact that emotions have on behavior. Yet, the results of investigations presented in 

the article mostly focus on how emotions can determine our judgements and decisions. Special 

attention of Loewenstein and his colleagues (2001) was focused on risky decision making. In 

particular, scholars state that due to the divergence between cognitive assessment and emotional 

reaction to risky situation, emotions can elicit dominant influence on individual’s decision making 

and behavior (Loewenstein et al, 2001). The foregoing literature review provides vague arguments 

which would ascertain one that emotions (both positive and negative) have a possibility to directly 

impact behavior. As Baumeister and colleagues (2007, 171) put it “what is cited was neither 

extensive nor convincing”.  In addition, the work of Loewenstein et al. (2001) serves as illustrative 

example of prevailing believe that mostly negative emotions can impact individual’s behavior. Yet, 

not many of available researches provide us with evidence about the ability of positive emotions 

to affect behavior (Baumeister et al. 2007).  

 

As it can be concluded from all above-mentioned, there is a lack of empirical evidence supporting 

the existence of direct link between emotion and behavior. What is even worse, those 

investigations’ results that we have for now rather support the assumption that emotions affect our 

cognition, but not our behavior (Baumeister et al. 2007). In those rare cases when we can actually 
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say that emotions have a direct impact on our behavior, most probably we imply the possibility of 

negative emotions to impact our actions. Though we cannot be sure even about the ability of 

emotions with negative valence to guide our behavior. Specifically, mood-freezing studies 

(exempli gratia works of Manucia et al. (1984), Bushman et al. (2001) provided evidence that we 

behave in a certain way in order to reach expected emotional state. In other words, human’s 

behavior can be seen as a process of mood repair. For instance, a person can start overindulging 

in alcohol not due to the fact that he or she is upset, but because this individual holds the belief 

that alcohol will be able to improve his/her current emotional state. Thus, we can say that it is not 

emotions that influence behavior, but behavior that strives to attain emotion as the desirable 

outcome. (Baumeister et al. 2007) 

 

Although from empirical perspective the theory of direct causality has certain imperfections, the 

overall concept that lies in the essence of this theory can be supported by several observations. 

Firstly, all psychological processes are believed to contribute to behavior in a certain way. Based 

on that, we can presume that emotions might also have some impact on behavior. Secondly, when 

a person feels some sort of emotion he or she also experiences heightened bodily arousal, which 

can be described as the process of body preparation for action. Since emotions contain bodily 

arousal, then consequently, it can be assumed that this bodily arousal will lead to active response. 

Lastly, animals that have comparatively less advanced cognition, use emotions as activators of 

their responses. Meanwhile for humans, who are able to make their decisions based on reasoning, 

emotional response is considerably older tool for influencing behavior. We also can assume that 

due to the evolutionary process initial emotions’ function (to have a direct control over behavior) 

became obsolete and was substituted by more advanced cognitive system and capability of self-

regulation. While following this assumption, we can state that emotions are still able to provoke 

behavior impulses, although these impulses are not actually translating into behavior. And yet, on 

rare occasions, we may observe how emotion directly impacts behavior. In such kind of situations 

the outcomes are frequently less then optimal, and in extreme cases can be even irrational and 

sub-defeating. But since irrational behavior caused by emotions would be unfavorable from the 

evolution perspective, there is no reason to ascertain that the main function of emotion is to exert 

a direct impact on behavior. (Baumeister et al. 2007)  

 

Despite of those facts that support the concept of direct causality between emotion and behavior, 

there are several shortcomings that undermine the credibility of this theory. To start with, full-blown 

emotions are characterized by high degree of consciousness: the process of their arousal is time-
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consuming and thus cannot be considered as a suitable tool for direct initiation of behavior in 

rapidly changing environment. Secondly, not always people who experience emotions are induced 

to provide a behavioral response to the stimulus. On top of that, even if in some cases we are able 

to observe behavioral response prompted by emotion, still the ability of specific emotion to 

consistently provoke identical behavior is questionable. Finally, notwithstanding the fact that on 

rare occasions emotions are able to directly guide our behavior, the outcome of emotion’s 

influence is represented in a form of maladaptive or irrational behavior. This kind of behavioral 

response is unfavorable from the perspective of evolutions, therefore, it is doubtful that the main 

function of emotion is to directly cause a behavior. (Baumeister et al. 2007) 

 

To conclude, notwithstanding its simplicity and intuitive appeal, the direct causation theory has 

both conceptual and empirical imperfections (Baumeister et al. 2007). Therefore there is a need 

to provide an alternative theory which would have less of conceptual drawback and would be 

supported by empirical evidence. The following part of the paper will familiarize a reader with 

another, more credible from the perspective of the author of this thesis, theory which will be taken 

into account while developing a theoretical framework and hypothesis of this paper.  

 

3.4. Emotions as a feedback system 

 

The second theoretical viewpoint that will be described in this chapter has in its essence the 

assumption that emotions serve as a feedback system which has an impact on behavior. This 

theory makes a distinction between two types of emotional responses, namely automatic affect 

and conscious emotion. Although these types of emotional responses are different and have 

distinct functions within the system, they can be described as interrelated ones. (Baumeister et al. 

2007) The more detailed analysis of these two types of emotional responses will be provided 

further.  

 

A full-fledged conscious emotion controls our attention and stimulates analysis, learning, 

adaptation that occur after a certain behavior and its outcome (see Figure 1). The main purpose 

of a full-fledged emotion is to stimulate our cognitive processing of actions and their outcomes, or 

put it in other way, to induce the learning process. But what would happen if an individual had not 

been able to experience emotions? In this kind of situation a person would not feel a need to 

analyze the taken action and its outcome and, thus, would not be able to adapt its future behavioral 

response in similar circumstances. (Baumeister et al. 2007) The empirical evidence has shown 
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that in cases when an individual has defects related to the absence of emotional responses 

(damage of ventromedial cortices), the access to individual’s previous and related experiences is 

blocked. People with such defects are not able to generate anticipatory skin conductance 

responses (SCRs) and therefore, cannot make beneficial choices. Simply put, in such situations 

we can observe the undermining of learning process. (Bechara, et al. (1997) Notably, emotions 

contribute to our learning process only when the certain information is relevant to us. In situations 

when we receive a feedback about our prior behavior and learn new if-then rule, there is a high 

probability that our future behavior will improve under the influence of this learning process. The 

output of cognitive processing caused by experienced emotion can have an impact not only on 

our future behavior, but on the current one as well. However, this can occur only if there is enough 

time for a full-fledged conscious emotion to stimulate cognitive processing and provide 

recommended course of action.  (Baumeister et al. 2007) 

 

Figure 5. Emotion facilitates learning for future behavior. 

Source: Baumeister et al. 2007, 173. 

 

Overall, above-mentioned facts provide us with the understanding that the main function of full-

fledged emotions is to facilitate a learning process that is an essential part of adaptive behavior 

(Baumeister et al. 2007). However, not always an individual has enough time to contemplate or 

there is a need of the complex analysis. Therefore, in many cases our behavior is influenced by 

less conscious emotional responses (id est automatic affect). The description of this type of 

emotional response and the role of it in the individual’s behavior will be presented in the following 

part of this paper.  

 

Automatic affective response is less conscious type of emotional response that, in contrast to 

conscious emotions, can have a direct and beneficial effect on our online action control. In general, 
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automatic affect can be described as a swift twing of emotion that indicates either you like or dislike 

something, and is that something good or bad. Thus, our affective response is characterized by 

its valence which can be either positive or negative. This feature of automatic affective response 

shows that this phenomenon is closely related to approach and avoidance systems which have 

been already briefly described. Depending on which system is activated, an individual will 

experience either positive (approach) or negative (avoid) reaction which has been developed on 

the basis of prior experience in analogous situation. The hypothesis that automatic affect directly 

influence behavior through activation of approach/avoidance systems has been supported by 

some of the studies, one of which was conducted by Winkielman et al. (2005). (Baumeister et al. 

2007) 

 

Automatic affective responses are accountable for retaining the lessons and information from our 

previous emotional experience. In a way similar view on the role of automatic residue was 

proposed by Damasio (1994) (as cited in Baumeister et al. 2007), however in his paper the 

researcher defines automatic residue with the term “somatic market”. The scholar states that 

somatic market is a collected evaluative information based on previous experience. This set of 

stored information has a potential to be useful in guiding future behavior. While retaining lessons 

and information from our prior emotional experiences, automatic affective responses provide us 

with a foundation that, in combination with current affects, can be used for anticipation of emotional 

outcomes. This, in turn, lets us to select actions that will lead to expected emotional feedback. For 

instance, after a certain behavior a person can observe an outcome of it that provokes some 

feelings. These feelings then lead to a cognitive analysis of behavior-outcome link and the lesson 

received from this analysis. Afterwards a person stores in his or her memory the extracted lesson 

combined with some affective residue that contains association between an action and feelings 

that it has caused. Later on, when the similar situation occurs, the automatically triggered affective 

residue will guide the behavior of individual who will select certain behavioral pattern in order to 

reach specific emotional end state after conducted action. While talking about selection of actions 

based on anticipated emotions it also has to be mentioned that people are strongly motivated to 

reach positive emotions and avoid negative ones. Therefore, while analyzing individual’s behavior 

we can observe so called ubiquitous emotion regulation that basically means that the majority of 

behavioral choices of people is characterized by pursuing emotional outcomes. (Baumeister et al. 

2007)  
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The idea that individual’s behavior is directly influenced by affective residue is supported by 

Gollwitzer (1999) (as cited in Baumeister et al. 2007). This scholar has written a seminal work that 

has in its essence the following assumption: instead of choosing among available behavioral 

options right during a period of time when the need to make an action arises, individuals prefer to 

use previously established if-then rules which guide their behavior. To illustrate this theory we can 

use the following statement: “If I touch a hot piece of metal, I will burn my skin.” A feedback system 

can be seen as a set of if-then contingencies that is regularly updated with the assistance of 

emotions. The point is that emotions give an individual a feedback about certain action and its 

outcome. In this way emotions show the appropriateness of currently available if-then rules: 

positive emotions validate establisher rules, meanwhile negative ones induce reconsideration of 

them. In case when a person decides to follow old unsupported by positive emotions if-then rules, 

the automatic affective response will inform an individual about potential negative outcomes of 

intended action. Consequently, the affective residue serves as a supporting tool for behavior 

change. The modified if-then rules will guide individual’s behavior and, if supported by empirical 

positive outcomes, will provoke positive emotions, which in turn, will leave positive affective 

residue. (Baumeister et al. 2007)  

 

3.5. Emotions and actions: the view through the prism of goal-directed behavior 

 

As we have learnt from the previous part of this master’s thesis, while functioning as a feedback 

system emotions play an important role in our behavior (Baumeister, et al. 2007). This point of 

view is consistent with another stream of literature. In particular, scholars in the field of goal-

directed behavior also posit that emotions can be labeled as a feedback system which informs a 

person about goal attainment or failure (Bagozzi, et al. 1998). While talking about repeated action, 

which is in focus of this master’s thesis, we can compare this phenomenon with a goal-directed 

behavior. In order to better understand what incentivizes individual to replicate some actions again 

and again, we will analyze factors that influence goal setting and drive goal-directed behavior. 

Broadly speaking, we will examine the relationship between emotions and behavior through the 

prism of goal-directed behavior.  

 

To start with, the majority of theories focused on individuals’ beliefs, values, and goals posit that 

motivation of a person to engage in any activity is based on rational, cognitive processes (exempli 

gratia deliberation and evaluation of relative values associated with actions) (see Eccles, Wigfield, 

2002 for review). Authors of these theories hold the belief that before the goal establishment 
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individuals consider the desirability of behavioral state which can be attained in a given 

circumstances. Scientists directly emphasize that our conscious deliberation assigns certain 

property to the aim in focus. Yet, these “cold”, excessively rational models have underestimated 

the role of affect in individual’s motivation (Pintrich, et al. 1993). Aside from the attribution theory, 

none of the previous theories in the field of motivation contributed to the systematic analysis of 

relationship between the affect and motivation (Eccles, Wigfield, 2002).  

 

While taking into account the lack of scholars’ attention to the possible impact of affective 

processes on the goal establishment, various authors decided to provide empirical evidence of 

the fact that emotions can effect a goal-directed behavior. Yet, before starting the overview of 

literature dedicated to emotions, goal setting and goal striving, it has to be mentioned that in the 

process of goal setting and striving both unconscious (Custers, et al. 2005) and conscious 

(Bagozzi, et al. 1998, 1999) emotions can exert an impact on individual’s choices and actions. 

This chapter will firstly present the former view and then proceed to analysis of the later one. 

 

As it has been mentioned above, affect (in particular, a positive one) is able to motivate individual’s 

actions without even reaching conscious awareness. Study of Custers and Aarts (2005) showed 

that when a goal or desired behavioral state is associated with positive affect, human’s organism 

will be directly guided to initiate and complete an action which leads to the goal’s attainment. 

Hence, in the essence, Custers and his colleague (2005) have provided empirical evidence that 

goal representation per se, without additional characteristics provided by contemplating, would 

imply that represented behavioral state is preferred. Results of the study conducted by Custers 

and Aarts (2005) confirmed the significance of incentives salience in nonconscious goal-directed 

behavior, and therefore, connected their research about nonconscious goal pursuance with 

incentive theory (Bindra, 1974) and neuropsychological models which posit that dopamine system 

assists in processing of affective valence of behavioral state. (Custers, et al. 2005) In sum, 

aforementioned research showed that positive valence of a state is a part of goal representation, 

and thus contributes to the motivation of an individual to engage into the goal-directed behavior. 

Simply put, by specifying the information about expected outcome of an action, positive valence 

provides a clear representation of a goal. (Custers, Aarts, 2005) So, while contemplating if it is 

worth to pursue a certain goal, positive valence can give an individual some sort of a hint which 

indicates that after reaching the aim, a person might be satisfied with action’s outcome. This 

function of a positive valence contributes to the previous discussion about ubiquitous emotion 

regulation and consideration of emotions as a feedback system. It also supports the hypothesis of 
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this master’s thesis which state that congruency effect will provoke positive valence, and therefore 

will facilitate the intention to repeat an action.  

 

While in some cases affect can guide our goal-directed behavior without even been realized, in 

other circumstances a person is conscious of experienced emotions. Bagozzi and his colleagues 

(1998) investigated that emotions can effect goal selection and modification, as well as the 

process of goal striving and attainment. Moreover, experienced emotions which occur after goal 

attainment serve as a feedback about how successful was individual’s goal-directed behavior 

(Bagozzi, 1998). As an illustrative example, let us assume that a goal situation occurs and a 

person appraises the likelihood of goal attainment/failure (see Figure 5). In their work Bagozzi, et 

al. (1998) call this appraisal as anticipatory emotions. Yet, the way how authors define this type of 

emotions resembles more of anticipated emotions, not anticipatory ones (see the paper of 

Baumgartner, (2008) for comparison of these two terms). Therefore, for the sake of clearness, 

original terminology used by Bagozzi, et al. (1998) in the description of their model of goal-directed 

emotions, will be kept. However, a reader needs to note that although in this part of the paper the 

term “anticipatory emotions” is used, still it implies anticipated emotions.  

 

As implied above, appraisal of likelihood of success or failure leads to occurrence of anticipatory 

emotions. These anticipatory emotions are caused by the evaluation of perspectives of goal 

attainment and/or goal failure. (Bagozzi et al. 1998) In other words, anticipatory emotions are 

induces by two appraisal classes: outcome-desire avoidance and outcome-desire pursuits. 

Outcome-desire avoidance takes place when an individual anticipates unpleasant outcome or goal 

and has a feeling of fear or its variants. Whereas, expectation of pleasant goals and outcomes will 

provoke the occurrence of outcome-desire pursuit and experiencing of feeling of hope by 

individual. (Bagozzi, et al. 1999) Importantly, the mechanism of emergence of outcome-desire 

avoidance and pursuit resembles the interplay between automatic affective responses and current 

affects which results in a foundation for anticipation of emotional outcomes. Whereas considering 

anticipated emotional outcomes, an individual will decide either to continue with intended behavior 

or to alter his or her planned action. This similarity shows that the impact of anticipated emotions 

on decision-making process and behavior can be analyzed while using either goal-directed 

behavior perspective or the perspective of feedback theory.  
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Figure 6. The role of emotions in goal-directed behavior. 

Source: Bagozzi et al, 1998, 5. 

 

When anticipatory emotions of sufficient intensity have occurred, they start facilitating volitional 

processes (see Figure 5) (Bagozzi et al, 1998). For example, in case an individual experiences a 

feeling of fear or its variants caused by outcome-desire avoidance, a person will either try to avoid 

unwanted consequences, or will re-evaluate the threat. However, if a subject has a feeling of hope 

induced by outcome-desire pursuit, then he/she will intend to attain the desired outcome, and 

maintain the amount of efforts spent on the goal attainment. (Bagozzi, et al. 1999)  

 

After being formed and stored volitions are activated when needed and help to focus on 

instrumental behaviors which are necessary for goal attainment. The instrumental behavior will 

lead to goal attainment. Through the mechanism of appraisals goal-attainment will translate into 

goal-outcome emotions (see Figure 5) which basically have a role of feedback regarding how 

successful was implemented instrumental behavior in ensuring the attainment of goal. (Bagozzi 

et al. 1998) Goal-outcome emotions are divided into two groups: outcome-desire fulfillment and 

outcome-desire conflict. In case a person finally attains a goal in focus, then an outcome-desire 

fulfilment will occur. Meanwhile when an individual does not attain a desired goal, then outcome-

desire conflict appears. (Bagozzi, et al. 1999) 
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As a result of outcome-desire fulfilment appraisal, a person will have one or more emotional 

reactions with positive valence (exempli gratia pleasure, pride, satisfaction, etc.). The kind of 

experienced emotional response is contingent to the source of cause which has provoked the final 

positive outcome. (Bagozzi, et al. 1999) Degree of satisfaction, one of the possible emotional 

responses to the outcome-desire fulfilment, is contingent to one’s value standard applied to 

appraise performance: the greater is the experienced success in relation to personal value 

standard, the greater level of satisfaction a person will experience (Locke, Latham, 1995). In 

situation when an individual experience ssatisfaction or any other emotional reaction caused by 

outcome-desire fulfilment occurrence, a person will use the following coping responses: intention 

to maintain, to increase, to enjoy or to share the outcome with somebody else. (Bagozzi, et al. 

1999)  

 

Contrary to the outcome-desire fulfillment, outcome-desire conflict will provoke one or more 

different emotional reactions with negative valence simultaneously (exempli gratia dissatisfaction, 

sadness, regret, guilt, etc.). What emotion exactly will feel a person depends on the perceived 

source of cause. (Bagozzi, et al. 1999) Similarly to satisfaction, a feeling of dissatisfaction, will 

depend on personal value standard: the greater is the gap between expected and received level 

of performance, or put it simply, the degree of failure, the greater degree of dissatisfaction a person 

will experience (Locke, et al. 1995). In order to eliminate dissatisfaction or any other emotional 

reaction induced by outcome-desire conflict, a person will either try to remove the harm, receive 

help from others, decrease expected outcome, reconsider the goal, or increase spent efforts on 

the goal attainment. (Bagozzi, et al. 1999) 

 

To summarize, emotions, either conscious or nonconscious, contribute to the representation of a 

goal in the process of goal-establishment, guide our goal-directed behavior (while indicating 

attainability of the goal or sub-goal in focus), provide us with a feedback about results of conducted 

action (by showing how actually we have performed in comparison with our expectations), and 

finally, can be used as a foundation for our anticipations regarding the outcomes of future actions. 

As Locke and Latham (1995, 230) have accurately stated: “Emotions provide the psychological 

fuel for action”. This statement, as all above-mentioned arguments regarding the influence of 

emotions on our decisions and actions, confirm that there is a need to consider the power of 

emotions’ impact in the context of repeated health behaviors. Thus, the theoretical framework 

developed on this belief will be presented in the following part of this paper. 

 



49 
 

4. THEORETICAL FRAMEWORK 

 

The theoretical framework of this thesis is divided into two layers: macro- and micro-level. This 

has been done in order to make a process of theoretical framework description less confusing for 

the reader. The following part of the paper will firstly provide separate overviews of macro- and 

micro-levels of overall process, and then will present hypothesis related to each of them.  

 

Macro-layer (see Figure 1) represents the overall process of experiment: firstly, an individual 

establishes a goal, then he or she proceeds through the exercise process, and at the end we can 

observe the final outcome of exercise process (id est quantity of repetitions) which provokes goal-

outcome emotions.  

 

Figure 7. Macro-level of process. 

 

Micro-level of process (see Figure 2) describes in detail one particular component of macro-level 

framework. More specifically, it focuses on exercise process which is composed on sequential 

repetitions of activity loop. This loop starts with individual’s expectations regarding emotion which 

he/she will experience in future after completing one round of exercising. At the end of this loop is 

placed actually perceived emotion which occurs as a result of conducted action. This perceived 

emotion can have either positive or negative valence. While considering this, a health message is 

developed. Tailored message serves as a health intervention which can moderate relationship 

between anticipated and perceived emotion. It can affect valence and strength of perceived 

emotion by either enhancing intensity of currently experienced emotion (exempli gratia 

congruent/incongruent message will make positive/negative emotion even more vivid) or change 

the valence of emotion (exempli gratia congruent message will cause a shift from negative to 

positive emotions, whereas incongruent message will have the opposite effect). The interplay 

between perceived emotions and health message serves as an input into anticipated emotions, 

meaning that individual’s expectations about future emotions are based on feelings which have 

been already experienced in the past during similar scenario. Due to the fact that health message 
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not only interacts with independent variable (id est anticipated emotion), but also functions as an 

independent variable, we can label is as a quasi moderator variable (Sharma, et al.1981).  

 

 

Figure 8. Micro-level of process. 

 

After the overview of theoretical framework’s levels, we can now proceed to analysis of hypothesis. 

Let us start with the presentation of assumptions related to macro-level of theoretical framework 

(see Figure 3). This theoretical frameworks consists of the following components: goal (id est 

targeted amount of exercise repetitions), intrinsic/extrinsic motivation, anticipated emotions, 

BAS/BIS sensitivity, congruency effect, and goal-outcome emotions which arise as a result of 

outcome’s appraisal.  

 

Figure 9. Macro-level of theoretical framework. 

 

As it has been previously stated, at the beginning of process a person needs to select a goal for 

overall exercise session. The goal is established by asking a person to estimate approximate total 

amount of physical activity repetitions (id est quantity of squats). It is expected that goal 

possession will influence the total amount of physical exercising. For instance, it was found that 
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each individual has various interrelated goals which are hierarchically structured. There are three 

levels of goals: super-ordinate goals, which give the answer to question why I am pursuing a 

certain aim; focal goals, that address the question of what specifically I would like to attain; and 

sub-ordinate goals, which clarify how exactly I am planning to reach my objective. This implies 

that in order to attain a goal at higher level, one needs to reach a series of subgoals. (Pieters, et 

al. 1995)  While taking into account aforementioned, it is assumed that if an individual establishes 

a specific goal related to physical activities, then he or she will be more likely to spend more efforts 

while engaging in health behavior (exempli gratia performing bodyweight squats). As follows, due 

to the fact that at the beginning of experiment participants will be asked to set a goal, the motivation 

level of these individuals might be high, meaning that they might strive to attain their aim by doing 

physical activity loops again and again until they finally reach the expected quantity of repetitions. 

What is even more, the higher is a selected goal, the more repetitions of exercise it will expected 

to observe. For instance, if a person decides to make ten activity loops, then logically, he or she 

will not be satisfied with four repetitions and will try to get as close to expected level of 

performance, as possible. Yet, if a person sets a goal of five exercise repetitions, then three or 

four repetitions will be considered as close enough to established performance level. Altogether, 

the first hypothesis of this study is the following: 

 

H1: The higher is established goal, the higher will be a total amount of exercise repetitions. 

 

In addition to expected performance, one more variable can have an influence on overall outcome 

of exercise. More specifically, total quantity of activity loops’ repetitions can depend on the nature 

of motivation which a person has regarding exercising. According to self-determination theory of 

Deci and Ryan (1985) individuals can be motivated either intrinsically or extrinsically. The former 

type of motivation describes actions which are done due to received satisfaction during 

performance of certain activity per se. While the later serves for defining activities which are 

executed in order to obtain separable outcome. (Ryan, Deci, 2000b) Intrinsic (exempli gratia 

improved health) and extrinsic (exempli gratia increased physical attractiveness) goals can exert 

different impact on exercise behavior. It has been found that promotion of intrinsic goals causes 

better performance, increased effort expenditure, autonomous exercise motivation, and greater 

behavioral persistence during short- and long-time periods. Meanwhile extrinsic goals evokes non-

autonomous persistence, reduced level of performance and decreases persistence during a short-

time period. (Vansteeenkitse, et al. 2004) Grounding on above-mentioned it is expected to observe 

positive correlation between intrinsic motivation and total quantity of action repetitions, and 
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negative correlation between extrinsic motivation and the aforementioned indicator. All in all, the 

second hypothesis of this master’s thesis is the following: 

 

H2: Intrinsic motivation will increase number of total amount of exercise repetitions, whereas 

extrinsic motivation will decrease it.   

 

The next factor that can have an impact on quantity of activity repetitions is anticipated emotions. 

Before the initiation of each activity loop (as like before the initiation of any other action overall) a 

person has certain expectations regarding the result of this particular loop. Expectations of 

individual might be related to various aspects of action. For instance, a person might estimate 

what amount of physical activity he or she wants to complete, or with what speed planned activities 

have to be done. Yet, this study will focus on individual’s expectancies about emotions that will 

arise after completing the task. Specifically, it is expected to determine anticipated emotions 

before the start of each physical exercise loop. According to Baumgartner et al. (2007), anticipated 

emotions are those envisioned by individual in a definite context. More specifically, a person can 

expect to experience a specific type of emotion (exempli gratia satisfaction/dissatisfaction) when 

a certain (assumed) positive/negative event occurs in future. Grounding on the results of previous 

research, Baumgartner et al. (2007, 687) stated “anticipated emotions increase intentions, 

behavioural expectations, or desire to act”. For instance, study by Bagozzi et al. (1998) revealed 

that provoked by imagined event (feeling of success or failure) anticipated emotions of positive 

and valence boosted level of volition related to weight loss. Anticipated emotions contain a 

motivating outcome that can be attained by following a specific behavioural pattern (Baumgartner 

et al. 2007). Depending on whether the anticipated emotions are positive or negative, the 

outcome-desire pursuit or outcome-desire avoidance appraisal will occur. Meaning that a person 

will either try to attain desired emotional state which is expected to happen in future, or will attempt 

to avoid the undesirable future emotions of negative valence. (Bagozzi, et al. 1999) Simply put, 

while considering the desirability of outcome, a person can decide whether to perform these 

actions or not. Based on this, it is assumed that conducting of action will depend on a valence of 

anticipated emotions: while anticipating positive emotions an individual will be more eager to 

engage into specific behavioural pattern (exempli gratia exercising), whereas while expecting to 

experience negatively valenced emotions, a person will be less likely to enact a process which 

would lead him/her to undesirable outcome. Simply put, positive anticipated emotion will increase 

the total quantity of action repetitions, while negative one will have the opposite effect. Thus, the 

third hypothesis of this master’s thesis is the following: 
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H3: A continuing pattern of positive/negative anticipated emotions will increase/decrease the 

amount of exercise repetitions.  

 

Individual’s level of BAS/BIS sensitivity, factor which is closely related to anticipated emotions, 

can also exert an impact on behaviour of individual. Depending on the characteristic of valence 

(either positive or negative) of anticipated emotion, approach (BAS) or avoidance (BIS) motivation 

system is activated. If the avoidance system (BIS) is activated, then it is assumed that a person 

will not be willing to perform a certain action, since he or she is more sensitive to cues of non-

punishment which in this case can be seen as the possibility to avoid experiencing of negative 

feelings. However, if the approach system (BAS) is activated, then there is a possibility that an 

individual will be more willing to behave in particular way. The probability of action occurrence will 

depend on level of BIS/BAS sensitivity of decision-maker. Therefore, those subjects who have 

anticipated emotions with negative valence and have a high sensitivity of BIS system, will be less 

likely to enact physical exercise, since this might cause an experience of negative feeling in future. 

Meanwhile highly sensitive to cues of gains individuals, who have anticipated emotions with 

positive valence, will be more likely to replicate required action. Altogether, in the context of 

sequential physical exercise BIS sensitivity will reduce total quantity of action repetitions, whereas 

BAS sensitivity will increase it. Based on aforesaid, the fourth hypothesis of present study is the 

following: 

 

H4: People with high BAS/BIS sensitivity will be more likely to conduct/not to conduct an action 

after anticipating of emotions with positive/negative valence.  

 

Congruency effect is the final variable which can impact total quantity of action repetitions. In fact, 

phenomenon of congruency effect is in the focus of this master’s thesis. Due to this, it is placed 

separately (see the Figure 6) from all other factors which can influence quantity of exercise 

repetitions. This division provides a possibility to analyze impact of congruent health messages in 

a more detailed way. Although the mechanism of congruency effect occurrence will be discussed 

latter in this chapter, it is important to analyze some of its potential impacts on behavior of 

individual. In particular, the influence of congruency effect might be threefold. First two potential 

effects will be discussed on a macro-level, whereas the last one will be examined on the micro-

level of framework. The first possible interplay between congruency effect and repeated behavior 

is the following: it is assumed that a match between valence of experienced affect and framing of 
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message might make an individual to consider received information as a relevant one. This, in 

turn might ensure central rather than peripheral processing of a message (Petty, et al. 1986). Put 

it simply, the content of received health message might be scrutinized to a greater extent and, as 

a consequence, might have a higher level of persuasiveness and potential to incline individual to 

repeat an action. Secondly, congruency effect might cause occurrence of positive emotions (see 

the hypothesis 7 for detailed descriptions). Similarly to described by Higgin’s (2000) mechanism 

which occurs during regulatory fit, positive feelings might increase value of what person is doing. 

Simply put, affect with positive valence might persuade a person in “rightness” of his/her currently 

performed actions, it will serve as an indicator showing that current actions of individual are 

worthwhile because this makes him/her happy, delighted, etc. Both of the aforementioned 

effects might promote the maintenance of employed behavioural pattern. As follows, individual 

might repeat the action performed earlier. Detailed investigation of which of these effects (if any) 

had an impact on action’s repetitions is beyond the scope of this master’s thesis. Therefore, the 

assumption is simplified and formulated as follows: congruency effect will exert a positive impact 

on total quantity of exercise repetitions. Thus, the fifth hypothesis of this paper is the following: 

 

H5: Congruency effect will increase a number of exercise repetitions.  

 

The interplay between all of the aforementioned factors will result into a final outcome of overall 

process. As it was mentioned earlier, final outcome will be represented with a total quantity of 

exercise repetitions. After termination of experiment individual will compare his/her actions’ 

outcome (total amount of exercise repetitions) with a goal established at the beginning of the 

process. According to the feedback theory of Baumeister et al. (2007), a full-fledged emotion 

occurs after an individual conducts a behavior and observes an outcome of it. This full-fledged 

emotion induces a cognitive analysis of behaviour-outcome link. Depending on the expectation (id 

est desired quantity of completed activity loops) and final outcome of behavior (id est actual 

number of completed activity loops), a person will experience a full-fledged emotion with either 

positive (exempli gratia satisfaction, joy) or negative (exempli gratia dissatisfaction, anger) 

valence. In a similar way this process can be explained with the assistance of theory about goal-

directed emotions elaborated by Bagozzi, et al. (1998). According to this paper, after goal-

attainment individual estimates how successful his/her goal-directed behaviour was: if taken 

actions have led to goal attainment, then outcome-desire fulfillment occurs, yet if chosen 

behavioral pattern have not ensured reaching of the goal in focus, then outcome-desire conflict 

appears. (Bagozzi, et al. 1999) Basically, this appraisal of behavior-outcome link provokes 
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emotions which serve as a feedback system (Bagozzi, et al. 1999). The strength of experienced 

emotion will depend on personal value standard of individual: the bigger is the gap between 

expected and received level of performance, the greater will be a degree of perceived emotion 

(exempli gratia satisfaction or dissatisfaction) (Locke, et al. 1995). Grounding on all 

aforementioned, it can be assumed that if a final quantity of exercise repetitions is equal to or 

higher than an established goal, then outcome-desire fulfilment appraisal will emerge and a person 

will experience positively valenced emotion. Meanwhile if a final quantity of exercise repetitions is 

lower than an established goal, then an outcome-desire conflict appraisal will appear and a person 

will feel negative emotions. In sum, the sixth hypothesis of this master’s thesis is the following: 

 

H6: The higher is amount of underperformed/overperformed exercise repetitions, the stronger 

is negative/positive emotion experienced by individual.  

 

Let us now return to one of the factors which can influence the outcome of exercise session. 

Aforementioned congruency effect is the main topic of this paper. Hence, the following part of 

thesis is dedicated to detailed analysis of process of congruency effect occurrence (see Figure 4) 

and consequences which this can have.  

 

Figure 10. Micro-level of theoretical framework. 

  

As it has been already stated, exercise process consists of activity loops (exempli gratia making 

10 bodyweight squats). Each activity loop is preceded and followed by emotions, meaning that 

before the initiation of activity loop a person is anticipating emotions which will occur in future, and 

after completing exercise loop an individual experiences actual emotions provoked by recently 

completed activity. While experiencing either positive or negative emotions, a person will receive 

tailored health message framed according to his or her current emotional state. As the 

consequence of providing a recipient with appropriately framed health message we might be able 
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to observe the occurrence of congruency effect which basically implies the correspondence 

between valence (positive/negative) of experienced by recipient emotion and framing 

(positive/negative) of health message. As it has been already mentioned earlier, the impact of 

congruency effect might be threefold. The description of first two potential impacts was included 

into the macro-level framework. The third, most important effect of health message congruence 

with affect’s valence, will be discussed further. It is anticipated that congruent health message will 

raise positive emotions, meanwhile incongruent message will have the opposite effect. This 

potential effect of congruent health message has the highest interest for present study. 

Consequently, seventh hypothesis of this master’s thesis is formulated as follows: 

 

H7: Congruency/incongruency effect will provoke emotion with positive/negative valence.  

 

It is expected that the strength of congruency effect will be moderated by the need for cognition 

of health message recipient. According to ELM of Petty and Cacioppo (1986), people differ in 

terms of their motivation to process received information. All individuals can be divided into two 

groups: those with high and low need for cognition or, in other words, need for elaboration. While 

using a term “elaboration” authors mean “the extent to which a person thinks about the issue-

relevant arguments contained in a message” (Petty, Cacioppo, 1986, 128). When a need for 

cognition is high, the quality of argument contained in health message is the most important 

determinant of message persuasiveness, or in other words, its ability to influence attitude of 

message recipient. In opposite situations (id est when a need for cognition is low), message’s 

affective cues, in comparison with arguments’ quality, have a greater impact on individual’s 

attitude. In this case attitude of a person is defined by positive/negative cues which subject either 

directly associates with position of the message or uses as a base for simple inference regarding 

message’s validity (Petty, Cacioppo, 1986) Hence, it is expected that those people who have low 

need for cognition will be more likely to be affected by emotion-congruent health message. More 

specifically, a congruency effect is expected to provoke the association of attitude object (id est 

health message) with relatively strong positive affective cue. This will serve as a peripheral cue 

that indicates persuasiveness of received health message. As a consequence, there is a higher 

possibility that subsequent behavior of individuals with low motivation to process information might 

be influenced by congruency effect. According to the aforesaid, need for cognition functions as a 

moderator homologizer which influences the link between congruency effect and emotion. In this 

case, a need for cognition does not interact either with independent (congruency effect), or 

dependent variable (emotion). What it actually determines is the strength of the relationship 



57 
 

between the former and later. (Sharma, et al.1981) Returning to characteristics of developed 

health messages, it has to be said that only message’s congruence with experienced emotions 

will determine likelihood of action’s repetition. Since developed health messages will not vary in 

argument’s strength, it is not expected to observe any influence of this factor on overall ability of 

message to persuade a person that is prone to conduct issue-relevant elaboration. In this case, 

the only determinant of message’s efficacy will be its congruence with valence of currently 

experienced by individual emotion. Thereupon, the eighth hypothesis of this study can be 

formulated as follows: 

 

H8: The lower is individual’s need for cognition, the higher is a possibility that a person will 

experience affect with positive valence provoked by congruency effect.  

 

To sum up, it is expected that emotion-based tailoring of health messages will have a high level 

of efficacy due to following two reason. First of all, it has been proven that in comparison with 

generic health messages, tailored ones are able to induce more positive cognitive response from 

individual and facilitate prebehavioral changes (Kreuter, et al. 1999a). Second of all, since tailored 

health messages will be developed in order to interact with individual’s affective automatic 

response, there is a greater possibility that these health messages will be effective in provoking a 

desire to repeat an action. This assumption is based on vast amount of studies (exempli gratia 

Winkielman et al. (2005)) which have confirmed that affective automatic response can have a 

direct and beneficial impact on online action control while activating BAS/BIS systems. After the 

description of theoretical framework’s hypothesis, we can now analyze what variables can mediate 

the relationship between tailored health message and action. The following part of this paper is 

dedicated to the description of seven control variables which can have a considerable influence 

on the final results of conducted experiment. The control variables are the following: 

 

4.1. Controls 

 

In order to make the process of data collection and analysis more feasible it is necessary to control 

some of the variables which can have an influence on overall results of experiment. Level of 

physical exercise intensity has a critical importance for accuracy of experiment’s results. This is 

due to the fact that this variable can exert a great impact on what valence will have affective 

response to exercise and what nature will have its primary correlates (Ekkekakis, 2003). 

Numerous studies have proven the existence of reasonable correlation between valence of 
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affective response to exercise and metabolic costs of activity. For instance, the investigation 

conducted by Hardy and Rejeski (1989) showed that during low and high levels of exercise 

intensity the workload increase causes the experience of negative affect by individual. This finding 

is supported by another studies. For instance, Zervas, et al. (1993) have explored the relationship 

between mood and different intensities of exercise (low- moderate- and high-intensity aerobic 

exercise conditions which respectively targeted approximately 40%, 60%, and 80% of groups’ 

age-adjusted maximum heart rate (HRmax) reserve). As it has been found, the correlation between 

heart rate and the Feeling Scale (FS) was -0.03, -0.26 and -0.43, accordingly. One more study by 

Hall, et al. (2002) has proven that strenuous exercises (those during which occurs a transition 

from aerobic to anaerobic metabolism) demonstrate progressively negative relationships with 

valence of affective response. More specifically, as exercise intensity grows individual starts 

experiencing emotion with negative valence which disappears right after the termination of 

physically exhausting exercises.  

 

During the experiment intensity of exercise is not equal for all people, but rather is determined by 

how many times individuals will demonstrate a desire to repeat an action. Consequently, the more 

times an action is replicated, the more intense the overall physical activity session becomes. In 

addition, the intensity of exercise varies depending on how fast participants of experiment will 

perform required action. Due to the aforementioned reasons some of the volunteers would perform 

physical exercises of light intensity, meanwhile for others performed activities would be of 

moderate or even high intensity. Since during such scenario there could be a difference in exercise 

intensity levels, some of participants would feel negative emotions, meanwhile others would 

experience positive emotions. Therefore, there is a need to control intensity level of exercises. 

This will be done by asking participants of experiment to maintain their heart rates on the level of 

60% of HR max while exercising. In the present study, exercise, intensity of which is on the level of 

50%-69% of HR max, will be considered as a moderate one. This decision has been done on the 

basis of classification proposed in the report of Surgeon General written for U.S. Department of 

Health and Human Services (1996).  
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5. RESEARCH DESIGN 

 

This chapter of the paper is dedicated to description of methodology employed in this investigation. 

More specifically, this study can be described as quantitative research with application of 

experiment strategy. The research process is divided into phases: recruitment of participants, 

conducting of survey, and execution of experiment. The data is collected with the assistance of a 

survey which focuses on revealing of individuals characteristics of participants and an experiment 

during which individuals are subjected to planned interventions. The detailed discussion of all of 

the aforementioned parts of research process will be presented further. 

 

5.1. Research method 

 

This study had a deductive approach, meaning that firstly a theory had been developed and then 

the data was collected. Usually, while using a deductive approach it is necessary to collect 

quantitative data to support developed hypothesis and the theory overall. (Saunders, et al. 2009) 

Therefore, this study was a quantitative one. The focus of investigations with quantitative method 

is on identification of causality, in particular, it aims to reveal the link between a cause and effect 

which provoked it. In the process of quantitative research a scholar concentrates on the set of 

specific variables and based on that develops hypothesis which are developed with the aim to test 

validity of a theory. (Creswell, 2013, 18) Due to the fact that the goal of this study was to analyze 

causal relationships between different variables, it can be labelled as an explanatory research 

(Saunders, et al. 2009). Taking aforementioned together, this was an explanatory research which 

utilizes deductive approach and quantitative method.  

 

5.2. Research process 

 

As it has been already mentioned the research process of this study was divided into two parts: 

preparation phase, and conducting of experiment. The former phase was necessary for 

development of questionnaire, forms, and recruiting of volunteers, whereas the latter one was 

dedicated particularly to the experiment’s performance. The following chapter will provide the 

reader with more detailed description of all abovementioned. 
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5.2.1. Preparation phase 

The preparation phase of experiment consisted of three parts: creation of questionnaire and 

necessary forms, development of health messages, and recruitment of participants. The 

questionnaire (see Appendix 1) was created with the aim to analyse personal characteristics of 

respondents (exempli gratia BAS/BIS sensitivity, need for cognition, etc.). It was also used for 

collecting individual’s contact information necessary for informing experiments volunteers about 

the results of lottery, detailed description of which will be presented below. The questionnaire was 

initially developed in English and then translated into Ukrainian. The final version of survey was 

published on Qualtrics platform. In addition to online survey it was also necessary to prepare a 

form used for defining anticipated and experienced emotions during the experiment, as well as 

including other information about participants (exempli gratia sequential number, selected goal, 

targeted heart rate (id est 60% of age-adjusted HR max), and actual heart rate during each of 

exercise bout). The example of above-described form can be seen at the end of this paper (see 

Appendix 2). A table with age-adjusted HR max and 60% of HR max (see Appendix 3) was also 

developed beforehand in order to increase a speed of experiment’s conducting.  

  

Before the initiation of experiment it was necessary to create positively and negatively framed 

health messages (see Appendix 4). All of the designed messaged had the following structure: 

introduction, which was written either in encouraging (positive) or compassionate (negative) 

manner, strong argument (statistics about benefits of exercising), and call to action (request to 

continue exercising). The above-mentioned message’s structure provided the possibility to ensure 

that only congruency of health message had a possibility to impact emotions and decision making 

process of individual. It was also of a critical importance to include scientifically proven facts about 

advantages of physical activities, since, as it is known, congruency affect can only occur when 

health message has sufficient level of strength (Updegraff, et al. 2007). Therefore, results of 

various studies about health benefits of exercising were included into messages’ content. All of 

the selected investigations were focused on physiological benefits of exercises. None of the 

studies describing psychological advantages of physical activities were used during health 

messages’ development. This has been done with the aim to avoid any possible difference in 

impact of messages which contained either facts about physiological or psychological advantages 

of active way of life. All of the developed messages (n=20) were grouped into the pairs (n=10) in 

such a manner that call to action and part with strong argument would be identical, while 

introduction would be dissimilar (either positive or negative). Consequently, experiment’s 
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participant was able to receive ten different health messages which would match his/her 

experienced emotions.  

 

In order to find volunteers for the investigation a notification was posted on various pages of 

Facebook and VK, the online social networking services. The advertisement included a brief 

description of experiment, place and time of its conduction. Potential volunteers were also 

informed about the possibility to win one of three smartwatch phones (model ZGPAX S8 Android 

4.4) which would be raffled among participants during the lottery. In addition, it contained a link to 

the Google Sheets where participants were able to register and select a free timeslot. This 

procedure, as the overall flow of experiment, enabled to organize individual sessions for each of 

the participants. Due to that, it was ensured that no other factor, except of the one which had been 

manipulated, caused a desired behavioral response of participants.  

 

5.2.2. Conducting of experiment 

After completing the first step of overall process, volunteers were asked to come at selected time 

period to the place where experiment was conducted, namely a sports hall of secondary school 4 

in Kolomyja, Ukraine. Near the entrance to the sports hall they were welcomed by instructor 1 who 

was responsible for assignment of sequential numbers to participants and providing guidelines 

regarding the procedure of taking an online survey. Individuals were asked to pass a questionnaire 

(see Appendix 1) during which they had to mention their sequential number, demographic 

characteristics (gender and age), and respond to sets of questions about their need for cognition, 

BIS/BAS sensitivity, stage of change, and intrinsic/extrinsic motivation related to physical activity. 

Entering of sequential number and demographic data was required in order to match survey 

responses and results of experiment afterwards. The rest of the questions included into the survey 

were focused on variables which could have an effect on the interaction between health message 

and repeated action.  

 

Following the questionnaire instructor 1 asked participants to enter the sports hall where instructor 

2 was waiting for them. At the beginning of procedure instructor 2 provided individuals with short 

explanations about procedure of experiment and enquired about participants’ sequential numbers 

and age. Demographic data was needed for identification of maximum heart rate (HRmax) and 

calculation of heart rate level which would correspond to 60% of HRmax. Following the completion 

of this procedure, volunteers were asked to monitor and keep their heartbeat at the level of 60% 

of HRmax. In order to enable this requirement participants were provided with the watch (Suunto 
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M2) and heart rate monitor. Importantly, for the sake of heart rate’s measurement accuracy the 

temperature in shorts hall was kept on the level of 16-18 °C in order to ensure the absence of 

increase in speed of heartbeat caused by this environmental factor. In addition to the previous 

requirement, instructor 2 also asked individuals to establish a goal before the initiation of exercise 

process. This was done by asking volunteers to choose the amount of bodyweight squats while 

considering average score of repetitions done by untrained person (from five to ten rounds (id est 

from fifty to one hundred squats) for men, and from three to six rounds (id est from thirty to sixty 

squats) for women). These numbers were determined by pretesting of experiment on ten 

volunteers. In addition, before initiation of experiment volunteers also had to mention what were 

their currently experienced emotions.  

 

Before performance of squats volunteers had to provide responses to questions about their current 

and anticipated emotions regarding forthcoming exercise bout. After all of these preparations 

participants were asked to conduct a first loop of physical exercise (id est 10 squats). When the 

task was completed individuals had to mention if their heart rate was maintained on targeted level 

and to indicate their current emotions. Based on answers provided by respondents a health 

message’s content was selected. Members of control group did not receive any health messages, 

whereas individuals assigned to experimental group obtained congruent and incongruent health 

messages. Specifically, positively/negatively framed health messages delivered to individuals who 

experienced emotions with positive/negative valence were counted as congruent messages, 

whereas the ones framing of which did not match with valence of affect were labeled as 

incongruent messages. Examples of provided messages can be checked at the end of this paper 

(see Appendix 4). Distribution of individuals to control and experimental groups was done as 

follows: first participant received congruent message, second participant obtained incongruent 

health message, and third participant got no message at all. Such procedure of distribution was 

sequentially repeated until the last volunteer. Tailored health messages were printed on the paper 

and delivered to participants after they provided responses about currently experienced emotions. 

Following the delivery of tailored health message instructor 2 asked volunteers to indicate what 

feelings they experienced at that moment. This was done in order to see what the impact of 

congruency effect was. Afterwards participants of experiment had to indicate what were their 

anticipated emotions regarding the forthcoming round and to decide whether they would like to do 

one more bout of exercises. The above-described message-behavior loop continued until 

participants were willing to repeat an exercise. The experiment was finished by determining goal-

outcome emotions of participants and total quantity of completed rounds. All of the information 
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received during above-described process was recorded with the assistance of developed form 

(see Appendix 2). 

 

5.3. Measurements 

 

In the following part of this paper, the reader will be informed about measures used during the 

focal experiment. All of the applied measurements can be divided into two groups: psychological 

measurements (scales accessing need for cognition, emotions of individual, etc.) and 

physiological measurements (methods used for heart rate monitoring). Since during this 

experiment will be measured various types of emotions (id est anticipated, current, and goal-

outcome emotions), it has been decided to describe measurements used for this phenomenon 

separately from all of the rest psychological measurements.  

 

5.3.1. Measurements of need for cognition, BAS/BIS sensitivity, stage of behavior change, and 

intrinsic/extrinsic motivation 

Need for cognition was measured by eighteen-item scale developed by Cacioppo, et al. (1984). 

The scale contained eighteen items: nine items for low need for cognition, and nine items for high 

need for cognition. The scale was introduced with the next question: “To what extend do you agree 

or disagree with the following statement?”  The response scale had seven-point items (1 - “totally 

disagree”, 4 – “neither agree, nor disagree”, 7 – “agree completely”).  

  

BAS/BIS sensitivity of individuals was accessed with the assistance of the scale developed by 

Carver and While (1994).The scale consisted of four subscales, namely, BIS subscale (seven 

items), BAS Reward Responsiveness subscale (five items), BAS Drive subscale (four items), and 

BAS Fun Seeking subscale (four items). The response scale had five-point items (1 – “strongly 

disagree, 2 – “disagree”, 3 – “neither agree, nor disagree”, 4 – “agree”, 5 – “strongly agree”). 

Although the original version of this scale did not contain answer option “neither agree, nor 

disagree”, it had been decided to include it into response scale. This decision was based on two 

reasons. First of all, according to Carver, et al. (2000) some individuals can have high or low 

sensitivity in both systems. Thus, it is possible that among experiment’s participants will be people 

with low responsiveness to cues of gains and punishment. Consequently, absence of neutral 

answer option might entail false responses to provided questions. Second of all, the feedback 

received during pretesting of experiment showed that for some volunteers it would be easier to 

provide responses, if the scale had the neutral answer option.  
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Stage of behavior change was defined with the assistance of scale developed by Marcus, et al. 

(1992). Respondents had to provide answers to the following question: “Please select the option 

which applies to you most of all”. Individuals were able to select one of items: five answer options 

corresponded to five stages of behavior change (id est precontemplation, contemplation, action, 

and maintenance), while the last answer option represented to relapse. Individuals were able to 

rate each item while using five-point Likert scale (where 1 was “strongly disagree” and 5 – “strongly 

agree”). Depending on which item respondents endorsed most strongly, subjects were assigned 

to one of the stages. If an individual had not endorsed any item with “strongly agree” or “agree” 

answer option, then he/she was not placed into any of available stages of behavior change. In 

case a subject had selected the sixth item (id est relapse), then this person was asked to select 

one more item from five above mentioned. 

 

Intrinsic/extrinsic motivation of respondents was measured by the scale of Sebire, et al. (2008). 

The scale was introduced as follows: “Please indicate to what extent these goals are important to 

you while exercising or would be important to you if you were exercising.” Goals scale contained 

twenty items which represented the following “lower order themes of exercise goal content”: social 

affiliation (4 items), image (4 items), health management (4 items), social recognition (4 items), 

and skill development (4 items). Such lower order goals as health management, skill development, 

and social affiliation were used for accessing intrinsic motivation of individual, whereas image and 

social recognition were used for checking extrinsic one. Individuals were able to select from seven 

answer options ranging from “not at all important”, to “moderately important”, to “extremely 

important”.  

 

5.3.2. Measurements of emotions 

Anticipated emotions were measured with the assistance of scales developed by Bagozzi et al. 

(1998). This scale includes seven-point items with answer options ranging from: “not at all” to 

“moderately” to “very much”. The scale for anticipated emotions of positive and negative valence 

was introduced as follows: “Please define how you would feel if you were to complete the 

forthcoming exercise loop (exempli gratia doing 10 bodyweight squats). While answering, use the 

following scales.” Participants of experiment had to complete the next statement: “If I complete 

this exercise, I will feel:” This sentence had the following ending options: seven positive emotions 

(excited, delighted, happy, glad, satisfied, proud, self-assured) and ten negative emotions (angry, 

frustrated, guilty, ashamed, sad, disappointed, depressed, worried, uncomfortable, anxious).  
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Experienced emotions were measured by the scale of Bagozzi et al. (1998). The scale was 

introduced as follows: “Please indicate what do you what emotions do you feel at this moment.” 

Respondents were able to select from the list of 17 emotions (see the detailed list of emotions 

above). Intensity of experienced emotions was measured while applying 7-point items (where 1 

was “not at all”, 4 – “moderately”, and 7 – “very much”). The scale for experienced emotions was 

followed by the next question: “Please indicate what type of emotions is dominant at the moment?” 

Respondents had two answer options: “positive” and “negative”. The inclusion of this question into 

the form was caused by the following reasons. Firstly, it was hypothesized that calculation of 

average score based on responses about strength of experienced emotions might not be 

demonstrative. For example, even if comparatively to negative emotions positive feelings got 

higher average score, still it might be so that individual is more sensitive to specific types of 

emotions (exempli gratia some people might not like to experience shame and thus might be more 

responsive to this emotion). Secondly, a simple question about prevailing valence of emotion 

facilitates a decision about what type of message to deliver. 

 

Experienced emotions were measured two times per each round. Firstly, volunteers were asked 

about their current emotions after completing exercise loop. Information received from 

respondents was used for tailoring of health message. After delivering a message to subject, 

experienced emotions were measured one more time. This has been done in order to check what 

emotions a message has provoked.  

 

Goal-outcome emotions were measured while using the scale of Bagozzi, et al. (1998). The scale 

consisted of 17 goal-outcome emotions (see the detailed list of emotions above). Intensity of 

experienced goal-outcome emotions was accessed with the assistance of 7-point items (where 1 

was “not at all”, 4 – “moderately”, and 7 – “very much”). Respondents were asked to reply to the 

following question: “As I have reached/not reached my goal, I feel [excited, delighted, happy, etc.]” 

 

5.3.3. Measurement and application of age-adjusted HRmax 

In order to control exercise’s level of intensity, it was decided to monitor individual’s speed of 

heartbeat. Heart rate is probably one of the easiest noninvasive methods of cardiovascular 

measurement. By employing a rate of heartbeat, one can easily evaluate stroke volume and 

cardiac output. (Robergs, 2002) In the focal investigation the heart rate level was measured with 

the assistance of watch (Suunto M2) and heart rate monitor. For effective monitoring of individual’s 
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heart rate it was necessary to define his/her age-adjusted maximum heart rate (HRmax). Maximum 

heart rate (HRmax) is frequently considered to be an upper limit of central cardiovascular function 

(Robergs, 2002). In order to determine age-adjusted HRmax there was employed the following 

widely accepted by scholars in the field of exercise psychology equation of Fox, et al. (1971): 

HRmax = 220 – age. Individual’s age-adjusted HRmax was used for identification of response of 

cardiovascular system to physical activities. Often during physical exercises scholars couple the 

rise of heartbeat with increase of oxygen uptake. The percentage of maximum heart rate is 

employed as an index which can be utilized for approximate estimation of percentage of maximum 

oxygen uptake. (American College of Sports Medicine, 1990) Thereof, while measuring heart rate 

it is possible to see how difficult the exercise is for individual and when this activity becomes so 

intense than in order to cope with the pressure body needs to employ anaerobic metabolism. The 

following part of this paper will familiarize the reader with how to employ speed of heartbeat in 

defining of intensity level of physical activity and tracking of individual’s transition from aerobic to 

anaerobic metabolism.  

 

To start with, let us analyze how a heart rate can be useful in defining of exercise intensity. 

Quantity of heartbeats, or more specifically, percentage of HRmax is frequently used as a base for 

classification of physical activities according to their strenuousness. One of such categorizations 

was employed in this study. In particular, it has been decided to use the classification presented 

in report of Surgeon General written for U.S. Department of Health and Human Services (1996). 

According to this paper all physical activities can be categorized as follows: very light intensity 

(<30% of HRmax), light (30%-49% of HRmax), moderate – (50%-69% of HRmax), hard – (70%-89% 

of HRmax), very hard – (≥90% of HRmax) maximal – (100% of HRmax). This division was applied in 

the focal investigation.  

 

Besides usefulness of employing % of HRmax while determining intensity of physical exercise, it is 

also applicable for identification of a critical point when human’s body transits from aerobic to 

anaerobic metabolism (or in other words anaerobic threshold). More specifically, it was found that 

anaerobic threshold can be observed at the level of 85% of HRmax (Meyer, et al. 1998). Due to the 

following reasons the role of transition to anaerobic metabolism was very critical in this study. First 

of all, when a person moves to anaerobic metabolism, his/her emotions can obtain negative 

valence. In particular, according to the study of Zervas, et al. (1993) after moving from moderate 

to strenuous exercise, power of negative impact influencing individual’s mood drastically 

increased. This notable change appeared at the level of 80% of groups’ age-adjusted maximum 
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heart rate (HRmax) reserve (Zervas, et al. 1993), which according to classification developed by 

Robergs, et al. (2002) is equivalent to 89% of age-adjusted HRmax. As it can be seen, the period 

of time when negative correlation between exercise’s intensity and valence of emotion became 

stronger almost corresponds with a point of transition to anaerobic metabolism. Second of all, 

when human’s body starts employing anaerobic metabolism, self-efficacy can determine what kind 

of emotion (id est positive or negative) will an individual experience. It was investigated that during 

strenuous exercises (those which require not less than 70% of HRmax) there is a positive correlation 

between level of self-efficacy and valence of affect. Notably, the role of self-efficacy becomes 

more vivid when speed of heart rate approaches anaerobic threshold (id est 85% of HRmax). To 

summarize, valence of affect depends on how intense is the exercise and what is the level of self-

efficacy of individual. Thus, in order to exclude the possible impact of these two factors, it was 

decided to maintain subject’s heart rate on the arbitrary level of 60% of age-adjusted HRmax. This 

index was calculated with assistance of the next formula: (220 – age) × 0,6. 
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6. EMPIRICAL ANALYSIS AND FINDINGS 

 

In this chapter the results of experiment are scrutinized and discussed. First, the descriptive 

statistics is reported. Thereafter, an in-depth analysis of collected data is presented. 

 

6.1. Descriptive statistics 

 

Overall, fifty-five individuals participated in the study. However, only fifty-one answer was valid, 

since the data collected from four subjects was not considered either due to the fact that those 

people did not match selection criteria or because their heart rate was not maintained in the 

specified range during the experiment. Among the respondents, 45% were male, and 55% were 

female (see the Appendix 5). The youngest participant was 18 years old, whereas the oldest one 

was aged 56. The average age was equal to 24 years. The distribution of experiment participants 

with regards to their need for cognition level was the following: 86% of individuals had a high level 

of cognition, 12% of people had low need for cognition, and the rest 2% of examined subjects had 

neither high, nor low need for cognition (meaning that their response scores on the scale were 

equal to 63 points that were taken as a median of the maximum possible amount of points) (see 

the Appendix 5). Overall, respondents’ need for cognition level varied from 53 to 120 (with the 

highest possible score equal to 126), with the M = 80, x̅ = 78, and SD = 14.8.  

 

As for BAS/BIS sensitivity of those who were engaged in the study, the results were the next: 

BAS-sensitive individuals comprised 96% from the total amount of participants, whereas only 4% 

of people were BIS-sensitive (see the Appendix 5). For BAS-scale, the maximum score was equal 

to 60, and the minimum was equal to 35. The M was equal to 48.4, x̅ amounted to 51, and SD 

equaled 5.8. Whereas for BIS-scale, the corresponding indicators were the following: max = 29, 

min = 9, M = 16.7, x̅ = 11, SD = 4.1. 

 

As regards regularity of exercising among participants, the results are the following: 47% of 

individuals (id est 24 people) mentioned that they exercise currently, yet it does not happen 

regularly, 29% (id est 15 people) of subjects did not perform physical exercises at the moment, 

however, they were planning to start exercise regularly in the next 6 months, and finally, 24% of 

participants (id est 12 people) did not exercise and were not planning to start active way of life in 

the next 6 months (see the Appendix 5). There were no individuals who exercised on the regular 

basis within the last 6 months or longer since selection criteria of the experiment did not imply 
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participation of such subjects. Out of those 51 experiment participants, 45% (id est 23 people) 

have been exercising regularly in the past, yet were not doing so at the moment of experiment 

conducting (see the Appendix 5).  

 

The prevailing majority of experiment participants (67%) were intrinsically motivated to exercise 

(see the Appendix 5). 29% of individuals were extrinsically motivated (see the Appendix 5). The 

rest 4% of people who engaged in the study had none of two exercise motivations prevailing (see 

the Appendix 5). For intrinsic motivation scale, the results were next: max = 76 (out of 84), min = 

29, M = 53.3, x̅ = 54, SD = 11.6. Meanwhile, for extrinsic motivation scale corresponding indicators 

were the following: max = 50 (out of 56), min = 13, M = 32.7, x̅ = 33, SD = 8.7. 

 

As concerning the amount of bodyweight squats made during the experiment, the results are the 

following: the smallest quantity of squats was equal to 10 (or put it in other way, 1 round of 

exercises), while the biggest quantity of squats amounted to 210 (21 round of exercises). On 

average, individuals performed 50.6 bodyweight squats while passing the experiment. As regards 

the established goal variable, the results are the following: the lowest established goal was equal 

to 10 bodyweight squats, while the highest was equal to 150. The mean of this value is equal to 

47.5 squats. Almost one third of participants (id est 30%) performed the exact amount of 

bodyweight squats they were aiming to do before start of exercising process (see the Appendix 

5). While 37% of those who participated in the study did not complete the planned quantity of 

squats and the rest 33% of individuals overfulfilled their goal (see the Appendix 5).  

 

Overall, study participants mostly were in the positive mood through the whole experiment. 

Positive affect was dominating during the prevailing amount of times: in 98% of cases participants 

mentioned that they had a positive mood after exercising or after receiving a health message (see 

the Appendix 5). Whereas only 2% experienced negative affect (see Appendix 5).   

 

6.2. Inferential statistics 

 

Let us now proceed to the hypotheses testing. The first three hypotheses of this study were the 

following: 

H1: The higher is established goal, the higher will be a total amount of exercise repetitions. 

H2: Intrinsic motivation will increase number of total amount of exercise repetitions, whereas 

extrinsic motivation will decrease it.   
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H3: A continuing pattern of positive/negative anticipated emotions will increase/decrease an 

amount of exercise repetitions.  

H4: People with high BAS/BIS sensitivity will be more likely to conduct/not to conduct an action 

after anticipating of emotions with positive/negative valence.  

 

These hypotheses were tested with the assistance of multiple regression analysis. Before running 

the test, assumptions of multiple linear regression were tested. These seven assumptions were 

the following (Laerd Statistics, 2017): 

 

1. One continuous dependent variable 

2. Two or more continuous or nominal independent variables 

3. Independence of observations.  

4. Linear relationship between the independent and dependent variable(s).  

5. Absence of heteroscedasticity.  

6. Absence of multicollinearity 

7. Absence of significant outliers 

 

There was no linear as assessed by partial regression plots and a plot of studentized residuals 

against the predicted values. Goal, anticipated positive emotions, anticipated negative emotions 

variables suffered from a moderate positive skewness (see Appendix 6). Therefore, it had been 

decided to apply “square root” transformation for data to meet the condition of normal distribution 

for further analysis. The selected transformation had negative results: a relationship between the 

dependent and independent variables collectively remained being non-linear, a relationship 

between extrinsic motivation and exercise repetition also did not improve and stayed non-linear, 

whereas a relationship between BIS-sensitivity and exercise repetition turned from linear to non-

linear (see Appendix 6). Nevertheless, it was decided to proceed with the analysis of data with the 

assistance of multiple regression. There was an independence of observations of residuals, as 

assessed by a Durbin-Watson statistic of 1.973 (see Appendix 6). There was homoscedasticity, 

as assessed by visual inspection of a plot of studentized residuals versus unstandardized 

predicted values. There was no evidence of multicollinearity, as assessed by tolerance values 

greater than 0.1. There was studentized deleted residual greater than ±3 standard deviations 

(case 12); its leverage value was greater than 0.2 (.31633), and value for Cook's distance was 

above 1 (1.35251). Due to the high value of Cook’s distance this outlier was labelled as a predictor 

outlier (see the study of Aguinis, et al. 2013 for a detailed explanation of outliers’ types). Under 
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the influence of Aguinis and his colleagues’ recommendations (2013), it had been decided to run 

keep aforementioned influential outlier. There assumption of normality was not met, as assessed 

by Q-Q Plot (see Appendix 6). Yet, it had been decided not to transform data due to the fact that 

because regression analysis is fairly robust to deviations from normality. 

 

The multiple regression model statistically significantly predicted quantity of exercise repetitions, 

F(7, 42) = 42.498, p < .0005, adj. R2 = .56 (see Appendix 6). Two out of four variables added 

statistically significantly to the prediction, p < .05 (see Appendix 6). Regression coefficients and 

standard errors can be found in Table 3 (below). 

 

Table 3. Summary of Multiple Regression Analysis. 

Variable B SEB b 

Intercept 1.915 39.394  

Goal_sqrt -.288 1.269 -.014 

IM_sqrt -10.258 11.248 -.071 

EM_sqrt .258 8.828 .002 

BAS_sqrt -.613 17.596 -.002 

BIS_sqrt -10.761 9.951 -.061 

APE_sqrt 14.070 1.703 .706* 

ANE_sqrt 10.958 3.459 .276* 

Note. * p < .05; B = unstandardized regression coefficient; SEB = Standard error of the coefficient; 

b = standardized coefficient 

 

To sum up, hypotheses 1, 2 and 4 failed to be supported, whereas hypothesis 3 was partially 

supported. To be more specific, statistics revealed that there was a positive correlation between 

anticipated positive emotions and a quantity of exercise repetitions. The coefficient for anticipated 

positive emotions was 14.070 (see Table 3). Meaning, that an increase in anticipated positive 

emotions intensity by one measurement unit was associated with an increase in quantity of 

exercise repetitions of 14.070 squats. Surprisingly, there was also a positive correlation between 

anticipated negative emotions and a quantity of exercise repetitions. An increase in anticipated 

negative emotions intensity by one measurement unit was associated with an increase in quantity 

of exercise repetitions of 10.958 (see Table 3).  

 

Let us now move to the testing of the fifth hypothesis of this study which was stated as follows:  
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H5: Congruency effect will increase the number of exercise repetitions.  

 

Initially, it was planned to check this hypothesis with the assistance of two-way ANOVA. According 

to Seltman (2014, 267) this analysis method is applicable when the following two conditions are 

met “if an experiment has quantitative outcome and two categorical explanatory variables that are 

defined in such a way that each experimental unit (subject) can be exposed to any combination 

of one level of the explanatory variable and one level of the other explanatory variable”. During 

the data analysis process, it had been discovered that one of the categorical explanatory variables, 

namely a valence of affect, had only one level (id est positive), instead of expected two (id est 

positive and negative). Surprisingly, none of the study participants experienced negative 

emotions. As a result, it was necessary to replace two-way ANOVA with one-way ANOVA. This 

test explores “equality of population means for a quantitative outcome and a single categorical 

explanatory variable with any number of levels” (Seltman, 2014, 171). 

 

Before conducting one-way ANOVA test, it was essential to check if analyzed data corresponded 

to six assumptions that are required not to be violated for a one-way ANOVA to provide valid 

results. These six assumptions are the following (Laerd Statistics, 2017): 

1) Continuous dependent variable. 

2) Independent variable consisting of two or more categorical, independent groups. 

3) Independence of observations. 

4) Absence of significant outliers. 

5) Normality of distribution for each of the treatment groups. 

6) Absence of heterogeneity of variance for every treatment group.  

 
The study design was developed in such a way, that the collected data corresponded to first three 

of aforementioned assumptions. Therefore, the next step in this analysis was analysis of remaining 

assumptions and correspondence of data to them. The Shapiro-Wilk and Leven’s tests were 

conducted. None of the tests for outliers detection was conducted, since that was done previously 

while checking compliance of data with multiple regression assumptions. In order to make the data 

comply with the fourth assumption of one-way ANOVA, the case 28 was deleted. After including 

the data set into SPSS, potential outliers were deleted automatically from the first and the third 

groups with the aim to make quality of cases equal in all treatment groups. Consequently, each 
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group had 16 observations and the assumption 4 was not violated (although histograms and Q-Q 

plots indicated the presence of potential outliers (see Appendix 7) 

 
Results of Shapiro-Wilk test indicated that residuals were not normally distributed in the “congruent 

message” and “no message” groups:  the p-values were equal to .005 and .011 accordingly, with 

is less than .05 in both of the cases (see Appendix 7). Whereas, the “incongruent message” group 

had the p-value equal to .483 which consequently meant that the null hypothesis of normality had 

failed to be rejected (see Appendix 7). In addition to results of Shapiro-Wilk test, the histograms 

and normal Q-Q plots were scrutinized. Visual analysis of histograms and Q-Q plots supported 

previously discussed results of Shapiro-Wilk test, since the histograms and Q-Q plots for the 

“incongruent message” and “no message” groups represented non-normal distributions with one 

potential outlier per each group (see Appendix 7). Taking everything aforementioned into account, 

it was concluded that the assumption 5 was violated. 

 

Inasmuch as the data was not normally distributed, it was decided to apply Kruskal-Wallis H test 

instead of one-way ANOVA, since the former test did not require data to be normally distributed 

(McKight & Najab, 2010). Yet, before conducting Kruskal-Wallis H test, it was necessary to check 

the compliance of data with one of the test’s requirements, meaning the homogeneity of variance.  

Data compliance with this assumption was accessed with the assistance of non-parametric 

Levene’s F test, which is considered to be robust enough to mitigate issues caused by unequal 

sample sizes of groups and skewness of data (Nordstokke & Zumbo, 2010). According to the 

results of conducted test, there was no statistically significant difference between three variances 

(α level equaled to .853) (see Appendix 7). Therefore, the assumption of homogeneity was 

satisfied. After completion of non-parametric Levene’s F test, the Kruskal-Wallis H test was 

performed. The ranks table of Kruskal-Wallis H test indicated that there was a difference between 

the means of three groups. The mean rank for squats quantity for group one (id est “congruent 

message”) was equal to 23.71, for the second group (id est “incongruent message”) – 30.34, and, 

finally, for the last group “no message” – 22.74 (see Appendix 7). However, inasmuch as the null 

hypothesis of no differences between the mean ranks for squats quantity had failed to be rejected 

(the p-value was equal to .261) (see Appendix 7), the discovered difference between groups’ 

means was counted as not statistically significant. Consequently, the fifth hypothesis of this study 

was not supported due to the following two reasons: firstly, the highest mean of squats quantity 

was in group 2 (which contradicted the initial assumption of the highest mean for the group 1), 

secondly, the discussed difference between groups’ means was not significant.  
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The next hypothesis of this master’s thesis was the following: 

H6: The bigger/smaller is discrepancy between established goal and total amount of action 

repetitions, the stronger will experienced negative/positive emotion.   

This hypothesis was tested with the assistance of simple linear regression which serves as a 

suitable analysis method for examination of “the relationship between a quantitative outcome and 

a single quantitative explanatory variable” (Seltman, 2014, 213). In order to apply this test, the 

sixth hypothesis of this study was divided into two subsequent sub-hypotheses: 

H6a: The higher is amount of underperformed exercise repetitions, the stronger will be affect 

with negative valence. 

H6b: The higher is amount of overperformed exercise repetitions, the stronger will be an affect 

with positive valence. 

The analysed observations were split into two groups on the basis of the next rule: if a quantity of 

performed bodyweight squats was bigger than a planned amount of squats, then that observation 

was included in the data set for the second sub-hypothesis; in another case, an observation was 

added to the data set for the first sub-hypothesis. As a result, 19 cases were selected for the first 

group (id est the group for testing H6a) and 13 observations were extracted for the second group. 

 

Before performing a simple linear regression, the data compliance with linear regression 

assumptions was accessed. Those assumptions are the following (Laerd Statistics, 2017): 

 

1. Presence of one continuous dependent variable. 

2. Presence of one continuous independent variable. 

3. Linear relationship between the independent and dependent variable(s).  

4. Independence of observations.  

5. Absence of significant outliers.  

6. Absence of heteroscedasticity.  

7. Approximately normal distribution of residuals (errors). 

 

The data in both data sets followed first two assumptions of simple linear regression due to the 

appropriate study design and selected measurements. 

 

Scatterplots of underperformed squats against negative emotions and overperformed squats 

against positive emotions were plotted. The visual inspection of scatter plots provided the 
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evidence of linear negative relationship between dependent and independent variables, although 

both regression lines are rather shallow (see Appendix 8). To sum it up, the assumption 3 was not 

violated. The assumption of independence of observations was checked by performing a Durbin-

Watson test. In both cases there was an independence of residuals, as accessed by Durbin-

Watson statistics of 2.114 and 2.274 respectively (see Appendix 8). Thus, it was concluded that 

residuals were independent in both of the cases. The assumption 4 was not violated. Data 

compliance with the fifth requirement of simple linear regression was not checked, since existent 

outliers were examined and one error outlier (case 28) had been deleted. Hence, the non-violation 

of assumption 5 by both data sets was automatically approved. The homoscedasticity of data was 

accessed by scrutinizing a plot of the standardized residuals against the standardized predicted 

values. The scatterplot with negative emotions indicated the presence of homoscedasticity, 

inasmuch as the residuals were almost constantly spread across the fitted values (except for two 

outliers that were not deleted intentionally). The plot with “positive emotions” dependent variable 

did not indicate the issue with heteroscedasticity: a residual cloud appeared to be normal and had 

one outlier (see Appendix 8). In order to test homoscedasticity in statistically significant way, 

Breusch-Regan and Koenker tests were performed. As regards to the “negative emotions” 

variable, the results are the following: Breusch-Regan test indicated absence of heteroscedasticity 

(Chi-square equal to .8917), Koenker test supports the results of previously mentioned test (Chi-

square equal to .9384) (see Appendix 8). According to Breusch-Regan and Koenker tests, 

residuals of “positive emotions” variable also showed the homogeneity of variance:  Breusch-

Regan Koenker tests revealed absence of heteroscedasticity (Chi-squares equal to .8981 and 

.7456 respectively) (see Appendix 8). Altogether, the residuals of analyzed dependent variables 

varied similarly along the lines of best fit and thus did not violate the assumption 6.  

 

Finally, the normal distribution of residuals was accessed. The histograms with overlaid 

distribution curves demonstrated that in both cases residuals were roughly normally distributed 

(see Appendix 8). Although the histogram for “underperformance” group slightly suffered from 

positive skewness and had one observation that resembled an outlier (see Appendix 8). On the 

Normal Q-Q Plots for “underperformance” group, points were not aligned along the diagonal line 

(see Appendix 8); this evoked the suspicions about non-normally distributed data. The results of 

Shapiro-Wilk reinforced a concern regarding non-normally distributed data. While residuals in 

“over performance” group appeared to be normally distributed (the p-value was equal to .319), the 

errors in the second data set were non-normally distributed (the p-value was equal to .000) (see 

Appendix 8). Therefore, it was decided to convert moderately positively skewed data of 
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“underperformance” group to normality while using a “square root” transformation. The results of 

this procedure were the following: both histogram and Normal Q-Q Plot depicted the 

improvements in distribution of residuals (with the exception of two data points that resembled 

outliers), while the p-value of Shapiro-Wilk test equaled to .001, which implied that despite taken 

action, the data was still non-normally distributed (see Appendix 8). Altogether, in case of “over 

performance” group the last assumption of simple linear regression was not violated, whereas in 

regards to “underperformance” group, it was broken. To sum up, it also has to be mentioned that 

non-normality of distribution might be caused by two potential outliers that were not deleted due 

to reasons described in part of this thesis dedicated to assumptions testing for H1, H2, H3, and 

H4. It is also possible that the null hypothesis of Shapiro-Wilk test was true but was falsely rejected 

due to the fact that despite its power, the Shapiro-Wilk test is still biased towards small sample 

sizes (Razali, Wah, 2011). 

 

After testing data sets on compliance with assumptions, a simple linear regression was performed. 

Results of linear regression for “underperformance” group revealed that a quantity of 

underperformed squats could not statistically significantly predict strength of affect with negative 

valence experienced by individual. F (1,17) = 1.299, p = .270 which was not statistically significant 

because p ˃ .05 (see Appendix 8). The R square and adjusted R2 were equal to .071 and .016 

respectively (see Appendix 8). The regression equation was: predicted strength of experienced 

affect with negative valence = 4.174 + (– 0.011) x (quantity of underperformed squats) (see 

Appendix 8). Thus, the H6a failed to be supported.  

 

Results of linear regression for “overperformance” group uncovered that an amount of over 

performed squats could not statistically significantly predict a strength of affect with positive 

valence experienced by a person after completing an exercise session. F (1,11) = 4.062, p = .069 

which was not statistically significant since p ˃ .05 (see Appendix 8). The R square and adjusted 

R2 equaled to .270 and .203 accordingly (see Appendix 8). The regression equation was the 

following: predicted strength of experienced affect with positive valence = 34.567 + (– 0.084) x 

(quantity of over performed squats) (see Appendix 8). Consequently, the H6b also failed to be 

supported.  

 

The next hypothesis of this study focuses on valence of emotions that occur after receiving 

congruent and incongruent messages. More specifically, the seventh hypothesis of this master’s 

thesis is the following: 
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H7: Congruency/incongruency effect will provoke emotion with positive/negative valence.  

The hypothesis was subsequently divided into two sub-hypotheses: 

H7a: Congruency effect will provoke emotion with positive valence.  

H7b: Incongruency effect will provoke emotion with negative valence.  

 

The hypothesis H7a was tested first. As it has been already stated during sixth hypothesis testing, 

each dataset used for one-way ANOVA statistical test should be firstly checked for assumptions 

non-violation. Before assumptions checking, it has to be noted that data about experienced 

emotions for congruent and incongruent groups was collected from questions asked after an 

experiment participant received a health message. Whilst, the analogous data for a third treatment 

group (id est “no message” group) was collected from a question set received by individuals right 

after 10 bodyweights performance (without subsequent displaying of health message). 

   

These six assumptions are the following (Laerd Statistics, 2017): 

1) Continuous dependent variable. 

2) Independent variable consisting of two or more categorical, independent groups. 

3) Independence of observations. 

4) Absence of significant outliers in each of the treatment groups. 

5) Normality of distribution for each of the treatment groups. 

6) Absence of heterogeneity of variance for every treatment group.  

 

Firstly, the hypothesis H7a was tested. A one-way ANOVA was conducted to determine if the 

intensity of affect with positive valence was different for groups with different health messages 

received. Experiment participants were classified into three groups: congruent message (n = 17), 

incongruent message (n = 17), and no message (n = 17).  

 

According to Mahal. Distance (MD), Cook’s Distance, and Centered Leverage Values there were 

three potential interesting outliers: cases 16, 28, 49 (note that enumeration of observation was 

changes due to cases grouping according to treatment group belongingness). None of those was 

an actual interesting outlier, since values of dependent variable were pretty normal in that 

observations. In other words, there was nothing unusual and worth of detailed examination. 

Therefore, those cases were moved to the group of potential influential outliers. Overall, influential 
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outliers can be either model fit outliers (those that exert an influence of model fit) and prediction 

outliers (those that influence parameter estimates). Model fit outliers are detected by comparing 

changes in R2, whereas prediction outliers are distinguished with the assistance of Cook’s 

distance examination.  (Aguinis, et al. 2013) Out of three available influential outliers only one was 

a prediction outlier (Cook’s distance = 1.463), while the remaining two were not classified at all 

because their Cook’s distances did not exceed threshold and it was not possible to check changes 

in R2 due to the fact that testing of H7a hypothesis was done with the assistance of not a 

regression, but one-way ANOVA. Under the influence of Aguinis and his colleagues’ 

recommendations (2013), it has been decided to run one-way ANOVA with and without three 

aforementioned influential outliers. Yet, results of assumptions testing for the data set with 

influential outliers were omitted due to slight, insignificant changes that did not have a scientific 

value.  

 

The data set without outliers had the following composition: congruent message (n = 16), 

incongruent message (n = 15), and no message (n = 16).  As assessed by Shapiro-Wilk test, data 

was normally distributed for “congruent message” and “incongruent message” groups (p values 

equal to .248, and .108 accordingly) (see Appendix 9). Yet, data for “no message” violated the 

assumption of normality of distribution (p value =.028) (see Appendix 9). The right-skewed 

histogram and normal Q-Q plot with a curved pattern of “no message” treatment group provided 

additional evidence of non-normality of data distribution (see Appendix 9). There was a 

homogeneity of variance, as assessed by nonparametric Levene’s F test (p = .863). That type of 

Levene’s F test was applied instead of the regular Levene’s F test due to its robustness to groups’ 

unequal sample sizes and data skewness) (Nordstokke & Zumbo, 2010) (see Appendix 9). 

 

Inasmuch as the data had been not normally distributed, it was decided to apply Kruskal-Wallis H 

test instead of one-way ANOVA, since the former test did not require data to be normally 

distributed (McKight & Najab, 2010). The visual inspection of histograms and tables with 

descriptives resulted in uncovering of breaking of one of the assumptions of Kruskal-Wallis test 

by the data. In particular, the distributions of three treatment groups were not the similar: 

“congruent message” and “incongruent message” groups had a negative skewness, whereas “no 

message” group had a positive skewness (see Appendix 9). This violation of assumption implied 

that it was possible to only determine if the mean ranks for one group of independent variable was 
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higher or lower than the groups in terms of dependent variable. After checking distributions’ 

shapes, it was necessary to assess homogeneity of variance with the assistance of non-

parametric version of Levene’s test. The p value of this test was equal to .863 (see Appendix 9); 

therefore, it was concluded that groups’ variances were homogenous and the second assumption 

of Kruskal-Wallis H test was not violated. Following assumptions testing, the Kruskal-Wallis H test 

was conducted with the aim to explore if there was a difference in PosEm scores between three 

groups of participants with different levels of health message: the “congruent message”, 

incongruent message”, and “no message” groups. Median PosEm scores were not statistically 

significantly different between the different treatment groups, χ2(2) = 0.021, p = .619 (see Appendix 

9)The results of the same test for a dataset with influential outliers did not differ significantly: 

median PosEm scores were not statistically significantly different between the treatment groups, 

χ2(2) = 0.028, p = .495619 (see Appendix 9). Altogether, the hypothesis 7a has failed to be 

supported. 

 

Similarly to the hypothesis 7a, H7b was also tested with the assistance of one-way ANOVA. Test’s 

aim was to ascertain whether the intensity of affect with negative valence was different for various 

treatment groups. Study participants were divided into three groups: congruent message (n = 17), 

incongruent message (n = 16), and no message (n = 17). Analysis of Mahal. distance and Cook’s 

distance revealed that case 12 was an influential outlier because its Mahal. distance was 4.136 

(which is higher of critical value of 3.841) (see Appendix 9). Yet, due to the fact that testing of H7b 

was not done with the help of linear regression, it was not feasible to observe any changes of R2 

value and thus check if case 12 was a model fit outlier. It is also important to note that the value 

of dependent variable in case 12 was on an average level, consequently, this case was not 

labelled as an interesting outlier. The analysed case was kept in the data set in order to make 

possible reporting hypothesis testing results with and without outliers. However, due to the slight 

impact of outlier presence on results of assumptions testing, it had been decided to omit reporting 

of assumptions testing done a data set with containing an outlier. After deleting the outlier, the 

“congruent message” treatment group consisted of 16 observations; the composition of remaining 

treatment groups had not been changed. According to the results of Shapiro-Wilk test, a 

dependent variable was not normally distributed for each group of independent variable (p1˃.05, 

p2˃.05, p3˃.05) (see Appendix 9). Consequently, Levene F test was selected for homogeneity 

assessment. The test revealed that the population variances of the dependent variable was equal 
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for all groups (p = .965) (see Appendix 9). In other words, the assumption of homogeneity of 

variance was not violated. A Kruskal-Wallis H test was run to determine if there were differences 

in NegEm scores between three groups of participants with different levels of health message: the 

“congruent message”, incongruent message”, and “no message” groups. Distribution of NegEm 

scores was similar for all groups, as assessed by visual inspection of histograms. Median NegEm 

scores were not statistically significantly different between the different treatment groups, χ2(2) = 

0.005, p = .893 (see Appendix 9). The results of Kruskal-Wallis H test for a dataset with an outlier 

almost replicated the results of the same test but done with dataset without outlier. Median NegEm 

scores were not statistically significantly different between all treatment groups, χ2(2) = 0.008, p = 

.826 (see Appendix 9). Therefore, the hypothesis 7b has failed to be supported.  
 

 

The last hypothesis of this study was focused on exploring a potential moderating effect of need 

of cognition level on the interaction between a congruency effect and positive valence. The eights 

assumption of this paper was the following: 

 

H8: The lower is individual’s need for cognition, the higher is possibility that a person will 

experience affect with positive valence provoked by congruency effect.  

 

In order to test this hypothesis, a one-way ANCOVA was selected. This statistical test has the 

next assumptions (Laerd Statistics, 2017): 

1. One continuous dependent variable. 

2. One independent variable composed of two or more categorical, independent groups. 

3. One continuous covariate variable. 

4. Independence of observations. 

5. Linear relationship between a covariate and dependent variable at each level of the 

independent variable. 

6. Homogeneity of regression slopes. 

7. Normality of distribution for each of the treatment groups. 

8. Homoscedasticity. 

9. Homogeneity of variances. 

10. Absence of significant outliers in each of the treatment groups in terms of the dependent 

variable. 
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Before conducting a one-way ANCOVA, the compliance of data with aforementioned assumptions 

was assessed. Since an appropriate study design ensured the conformity with first four 

assumptions, the analysis started with the fifth one. There was a linear relationship between 

positive emotions and need for cognition for each health message type, as assessed by visual 

inspection of scatterplots. Yet, in the incongruent treatment group the coefficient of determination 

was extremely low: R2 Linear =0.048 (see Appendix 10). Data compliance with the assumption 6 

was assessed with the assistance of tests of between-subjects effect table. According to the 

results presented in this table, there was a homogeneity of regression slopes as the interaction 

term was not statistically significant, F (2, 44) = .549, p = .582 (see Appendix 10). According to 

the results of Shapiro-Wilk test, standardized residuals for the intervention were normally 

distributed for each group of independent variable (p1˃.05, p2˃.05, p3˃.05) (see Appendix 10). 

There was a homoscedasticity, as assessed by visual inspection of the standardized residuals 

plotted against the predicted values (see Appendix 10). Yet, one can note that the spread of points 

of “None HM” treatment group were less constant in comparison with other two scatterplots. There 

was a homogeneity of variance, as assessed by Leven’s F test of homogeneity of variance (p = 

.425) (see Appendix 10). There were no outliers in the data as assessed by no cases with 

standardized residuals greater than ±3 standard deviations. Data are adjusted mean ± standard 

error, unless otherwise stated. Experienced affect with positive valence was greater in the control 

group (33.1 ± 2.0) compared to the incongruent health message treatment (31.5 ± 2.1) and 

congruent health message group (28.3 ± 3), respectively (see Appendix 10). After adjustment for 

Need for Cognition level, there was no statistically significant difference in control and treatment 

groups, F(2, 46) = 201.129, p = .239, partial η2 = .060 (see Appendix 10). 
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7. DISCUSSION AND CONCLUSIONS 

 

This chapter starts with a discussion of research findings. Then, theoretical contribution and 

managerial implications are provided, followed by limitations overview. Finally, suggestions 

regarding what could be improved in a design of forthcoming attempts to study the impact of 

congruency effect on repeated physical exercises is presented. 

 

7.1. Discussion of key findings 

 

Let us start the discussion of study findings with analysis of results received after testing 

hypotheses 1-4. According to test results, there was non-statistically significant negative 

correlation between an established goal and a quantity of completed exercise loops.  In addition, 

a quantity of completed bodyweight squats was negatively correlated to an intrinsic exercise 

motivation of individual; whereas there was a positive correlation between an extrinsic exercise 

motivation and a quantity of completed bodyweight squats. However, both of the aforementioned 

relationships did not have a statistical significance. Finally, a correlation between BIS- BAS-

sensitivity of experiment participant and a total number of completed suqats was negative in both 

cases. As in case with other abovementioned hypotheses, the result of this assumption was non-

statistically significant. Due to the fact that test results of hypotheses 1, 2, and 4 did not have 

statistical significance, one cannot compare these study findings with conclusion of researches 

that were used during the theory development. Further deliberation of plausible reasons of 

surprising associations between a quantity of exercise repetitions and its predictors is considered 

to be senseless because of non-statistically significant results. Instead, the results of hypothesis 

3 will be discussed below.     

 

Statistics of hypothesis 3 testing revealed statistically significant positive relationships between 

anticipated emotions with positive and negative valence and exercise repetitions. Contrary to 

expectations, not only positive, but also negative emotions increased an amount of performed 

bodyweight squats. These findings partially contradict results of the study conducted by Bagozzi, 

et al. (1998), since according to them positive anticipated emotions provoke an occurrence of 

outcome-desire pursuit, whereas negative ones stimulate outcome-desire avoidance. Besides, a 

negative full-fledged emotion was supposed to stimulate cognitive processing of an action (id est, 

physical exercise) and its outcome (id est, emotion with negative valence) and was expected to 

fuel a learning process. A corresponding if-then, meaning “if I perform ten bodyweight squats, I 
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will experience negative emotions” rule, was expected to be established in a cognition of an 

individual. This if-then rule was expected to have influenced future behaviour of a person. 

(Baumeister et al. 2007) That is to say, it was expected that this rule would prohibit future 

performance of ten additional squats. Yet, for some reason this haven’t occurred. Despite the fact 

that testing of third hypothesis of this study produced surprising and contradictory findings, there 

will be no further discussion of plausible reasons of their occurrence due to the fact that the data 

used for the hypothesis testing failed to meet the assumption of linear relationship between the 

independent and dependent variable(s). Therefore, a multiple regression was not appropriate for 

testing hypothesis 3 and results received cannot be considered as valid ones. It is also worth 

noting that test results of hypotheses 1, 2, and 4 cannot be considered as valid for the same 

reason. 

 

After discussing findings received while testing hypotheses 1-4, let us now proceed to the 

examination of hypotheses 5 and 7 test results. It was decided to analyze these hypotheses 

together due to the fact that both of them focus on congruency effect and its potential impact on 

individual’s emotions and behavior. Seventh hypothesis of this study assumed that congruency 

effect should provoke emotions with positive valence, whereas incongruency effect would intensify 

emotions with negative valence. Based on this, it was expected that the congruency effect would 

increase a number of exercise repetitions (this assumption was fifth hypothesis of the master’s 

thesis). Both of aforementioned hypotheses failed to be supported. There was no statistically 

significant difference between three treatment groups in regards to positive and negative emotions 

intensity (see Appendix). In addition to that, the congruency effect did not have a statistically 

significant impact on a quantity of exercise repetitions (see Appendix).   

 

What has induced such unexpected results? The author of this thesis assumes that the cause 

might underlie in one of the following explanations:  

 

(a) the congruency effect occurred, yet the time lag between affect occurrence provoked by 

congruency effect and a decision making was too long for an affect to be able to impact 

individual’s decision making process.   

 

Let us start from the first assumption about why fifth hypothesis of this master’s thesis was not 

supported. This hypothesis was mostly based on the assumption that automatic affect would guide 

experiment participant’s ongoing behavior by serving as an input into a feedback system 
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(Baumeister et al. 2007) and activating approach/avoidance systems (Winkelman et al. 2005). 

Yet, the time gap between a finish of previous exercise loop and a decision whether or not to 

perform next ten bodyweight squats might have been long enough not only for automatic affect 

occurrence, but for a full-fledged emotion arousal, cognitive analysis during which experienced 

emotion would be attributed to preceding action, and a creation/modification of if-then rule for 

future behavior (Baumeister et al. 2007). According to Baumeister and his colleagues (2007), if 

there is enough of time for a full-fledged conscious emotion to stimulate cognitive processing, then 

our cognition can provide us with a recommended course of actions that would affect our actions 

in progress. Therefore, it might so that experiment conditions allowed participants to be guided 

not simply by their unconscious automatic affect, but by a full-fledged emotion and cognitive 

analysis provoked by it. Affective residue impacts our behavior only when the need to conduct an 

action arises and we are supposed to make a decision quickly. In such situation, instead of 

deliberating and choosing between available behavioral options, we simply allow a previously 

established if-then rule to guide our behavior. (Gollwitzer, 1999) However, in our case an individual 

was not forced to make a decision promptly. Therefore, one cannot reject the possibility of a full-

fledged emotion impact on experiment participant’s behavior.   

 

What is more, it might be so that a cognitive analysis included not only an assessment of a link 

between a behavior of interest (id est performance of ten squats) and its result (id est experienced 

affect), but would also include the evaluation of the following action-result link: “If I agree to 

undergo one more round of experiment, I will have to complete numerous time-consuming self-

reporting forms and experience negative emotions caused by this.” If experiment procedure was 

not associated with positive affective residue, then it would be highly unlikely for an individual to 

undergo the course of actions because negative anticipated emotions would activate outcome-

desire avoidance (Bagozzi et al. 1998). If so, then it might be that experiment participants were 

not against a performance of additional ten squats per se, but were rather against completing the 

same time-consuming and, maybe, from their perspective, pointless procedures. Maybe, if given 

that individuals had to choose whether to undergo performance of ten squats only, then results of 

their decisions would have been different.   

 

(b) there was no congruency effect caused by tailored health message, or even if it actually 

occurred, then its impact on individual’s decision-making process was not accurately 

predicted.  
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Second assumption regarding the potential cause of failure to find an empirical evidence of 

congruency effect impact on individual’s emotions and behavior states that the congruency effect 

either have not occurred, or appeared, yet its impact and strength were not anticipated correctly. 

According to the seventh hypothesis of this master’s thesis, it was expected that the influence of 

congruency effect would be twofold: it would make health message seem more relevant, and it 

would provoke affect with positive valence.  

 

Speaking about the first expected effect, we can hypothesize that selected method of health 

message tailoring failed to induce congruency effect. Experiment participants might not consider 

received health messages as relevant ones and might not process them through the central route 

of their cognition (Petty, et al. 1986). Consequently, such messages might not being able to impact 

recipient’s attitude. Yet, while considering the results of seventh hypothesis testing, one cannot 

firmly state whether or not they contradict studies of Petty, et al. (1986) and Kreuter, et. al. (1999a) 

that proved relevant information is processed through the central route and because of this 

provokes cognitive response and ensures prebehavioral changes, like an increase in attitudes. By 

having only data received from the study conducted in the scope of this master’s thesis, one is not 

able to detect whether affect-based health message tailoring prompted experiment participants to 

carefully attend to and consider presented argument.  

 

As for the expected ability of congruency effect to induce affect with positive valence, it has been 

noticed that even given that congruency effect has occurred it did not provoke affect with positive 

valence, or if to state more accurately, it did not increase/decrease intensity of positive/negative 

emotions. It was expected that the congruency effect would provoke affect with positive valence, 

which in turn would serve as a positive signal of feedback system to proceed further with exercise 

repetition. Yet, the overview of responses to scales for self-reporting of experienced emotions 

revealed that there was no consistent positive change in terms of experienced emotions after a 

message had been read. That is, an intensity of positive/negative emotions did not 

increase/decrease under the influence of congruency effect. In fact, visual inspection of responses 

before and after health message delivery showed that the impact of congruency effect was 

inconsistent. In some cases congruent health message increased the intensity of positive 

emotions and reduced the intensity of negative ones. However, in other cases tailored health 

messages had either opposite effect or even no effect at all. This contradicts the assumptions of 

this study and can have the following two explanations: either health messages tailored in this 

way have no impact on experienced emotions, or selected measurement method has failed to 
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capture the change. In regards to the later guessing, one can infer that experiment participants 

were reluctant to precisely indicate their emotions. In other words, they were not willing to 

repeatedly accurately access changes in experienced affect and, therefore, preferred to use 

preselected options of response (id est, answers to the previous similar question).  Whatever was 

the reason of not observing the change in experienced emotions, one can state the following for 

sure: since an affect with positive valence was not induced by the congruency effect, it was not 

able to persuade a person in “rightness” of performed actions. As a result, there was no expected 

input in a form of affect with positive valence into a subject’s feedback system.    

 

In regards to sixth hypothesis of this study, an amount of over performed and underperformed 

squats could not statistically significantly predict strength of affect with positive and negative 

valence experienced by a person after completing exercise session (see Appendix 8). It was 

expected that an appraisal of behavior-outcome link would provoke positive emotion if a person 

performed a number of bodyweight squats equal or higher than planned or a negative emotion if 

an individual underperformed. Yet, there was no empirical evidence to support this assumption. 

 

According to Bagozzi, et al. (1998), positive emotions inform an individual about a successful goal-

directed behavior and goal attainment. More specifically, through the mechanism of appraisals 

goal attainment translates into goal-outcome emotions (Bagozzi, et al., 1998). Outcome-desire 

fulfillment appraisal results into one or more emotional reactions with positive valence (Bagozzi, 

et al., 1999). There was no considerable difference in strength of positive and negative emotions 

felt during and after completing the experiment. Moreover, the intensity of positive and negative 

emotions experienced by experiment participants did not depend on an extent to what a goal-

directed behavior was successful. However, due to the fact that these findings were not statistically 

significant, one cannot state that they contradict any of aforementioned studies of Bagozzi and his 

colleagues (1998; 1999). 

 

As for the plausible reasons of failure of hypothesis 6 to be supported, one can consider the 

number of causes presented below. The residuals in “underperformance” group slightly suffered 

from positive skewness (see Appendix 8). A “square root” transformation did not make residuals 

normally distributed. Non-normality of distribution implies that a relationship between a quantity of 

underperformed squats and negative emotions cannot be accurately described by a straight line. 

This might be the reason of unsupportive hypothesis (H6a) testing results. Although, it is also 

worth mentioning that Shapiro-Wilk test is considered to be biased towards small sample sizes 
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(Razali, et al., 2011). Therefore, the null hypothesis of H6a assumption might be falsely rejected 

due to the fact that only 19 observations were used for testing a positive relationship between a 

quantity of underperformed bodyweight squats and emotions with negative valence. The failure to 

support the hypothesis about a positive relation between an amount of overperformed bodyweight 

squat and positive emotions, meaning the hypothesis 6b, could be explained by the two following 

assumptions: a defined quantity of squats was not perceived by experiment participants as their 

goal and therefore individuals did not receive a satisfaction from attainment of what was 

considered to be their goal; or experiment participants actually perceived a preselected quantity 

of squats as their goal, yet chosen emotion measurement method failed to capture an increase of 

positive emotions intensity. The first explanations seems to be implausible due to the fact that 

experiment participants were predominantly intrinsically motivated to exercise. Only 29% of 

individuals indicated that they were not interested in physical activities. Notwithstanding prevailing 

intrinsic motivation, it is not unreasonable to assume that experiment participants might not relate 

physical exercises done during experiment to their goal to start exercising regularly. It is also 

unlikely that emotion measurement method was selected incorrectly because the applied self-

reporting scale was successfully tested in the study done by Bagozzi, et al. 1998. Forasmuch as 

two proposed explanations of hypothesis failure to be supported by empirical evidence, one can 

only explain the surprising results of assumption testing by an insufficient sample size. Yet, it has 

to be emphasized that the hypothesis test results were not statistically significant, so one can 

consider them to be not more than just an object of discussion, not a confirmed by empirical 

evidence results. Therefore, presented above are just assumptions what could possibly be the 

cause if there was a statistically significant support of hypothesis 6 rejection. 

 

Regarding to the last hypothesis of this master’s thesis, it has to be said that there was no 

statistically significant difference in control and treatment groups (see Appendix 10), meaning that 

there was no convincing empirical support of need for cognition possible role of moderator 

homologizer which influences the link between congruency effect and experienced emotions. It 

was expected that experiment participants with low level of need for cognition would be more likely 

to be affected by emotion-congruent health message. A congruency effect was expected to 

provoke an association of attitude object (id est, health message) with relatively strong positive 

affective cue that would serve as a peripheral cue indicating persuasiveness of received health 

message. However, because tailored health message did not provoke an affect with positive 

valence, there was no possibility for a low need for cognition to act as a intensifier of message 

persuasiveness level. Due to the fact that results of hypothesis 8 testing were not statistically 
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significant, it cannot be stated whether the findings contradict results of Petty and Cacioppo 

(1986).  

 

7.2. Summary 

 

This master's thesis was written to address three following gaps in the existing body of knowledge: 

an absence of effective method of health intervention that would ensure behavior change 

maintenance; a lack of health message tailoring approach based on affect/emotions experienced 

by a recipient; an absence of conceptualization of congruency effect as a correspondence 

between emotions of recipient and a framing of tailored health message.   

 

The main research question and two research sub-questions of this study were stated as follows:  

RQ: What is the effect of dynamically adaptive communication on intention to repeat an action?  

SB1:What is the relationship between congruency effect and intention to repeat an action?  

SB2: What is an impact of congruency effect on behavioral intention? 

 

The study was developed in a form of a controlled experiment. Theoretical framework 

development was largely based on such fields of research as health message tailoring, emotions 

as a feedback system, and a goal-directed behavior of individual. Testing of all developed 

hypotheses did not yield any statistically significant results. Therefore, the research failed to 

address the main research question and two research sub-questions. Yet, received test results 

could serve as a base for future research endeavors. Despite statistically non-significant findings, 

one can consider collected data as a source of valuable trends there were revealed during 

hypotheses testing. For instance, contrary to expectations the congruency effect did not increase 

an intensity of emotions with positive valence and a quantity of exercise repetitions. The role of 

this observation will be discussed in the following part of this master's thesis.  

 

7.3. Theoretical contribution 

 

The academics have tested an effectiveness of health message tailoring according to various 

criteria. Mann and collaborators (1995), as well as Williams-Piehota and his colleagues (2005) 

proved an effectiveness of messages customization according to individual's mode of coping with 

health threats. Williams-Piehota, et al. (2005) successfully tested a positive effect of health 

messages tailored according to information-processing style of recipient. There were also 
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successful attempts to prove effectiveness of message framing based on need for cognition 

(Williams-Piehota, et al. (2003), health locus of control (Williams-Piehota, et al. (2004), cultural 

background (Kreuter, et al. (2005) and stage of behavior change process undergo by a person 

(Blissmer, et al. (2002), Rakowski et al. (1998), Skinner (1994). The study completed in the scope 

of this master’s thesis attempted to add valuable insights on the role of emotion-based health 

message tailoring method and congruency effect provoked by it. Since the study had not resulted 

in any statistically significant findings, one cannot consider it to be of particular value for 

researchers in the fields of health-behavior change, health intervention, and health behavior 

change maintenance. Yet, it is worth noting that the trends observed in hypothesis testing results 

are thought-provoking and demand further investigation. For instance, testing of hypotheses 5 and 

7 (the central hypotheses in the theoretical framework of this study), revealed that intensities of 

positive and negative emotions were not influenced by congruency and incongruency effect. 

Moreover, a total quantity of bodyweight squats performed by experiment participants did not 

depend on whether a health message was congruent or incongruent with affect experienced after 

completing physical exercise. Further researches might clarify whether emotion-based health 

message tailoring could be considered as effective health interventions facilitating behavior 

change maintenance.  

 

7.4. Managerial implications 

 

Due to statistically non-significant hypotheses testing results, it is difficult to talk about any 

managerial implications of this research. Yet, considering an extensive amount of discoveries that 

demonstrate a central role of emotions in judgement and intentions creation (Ghang, et al. (2013), 

goal setting (Custers, et al. (2005), decision-making process and behaviour pattern selection 

(Baumaister et al. (2007), and goal-directed behaviour (Bagozzi, et al (1998, 1999), it is advised 

for health & fitness app development companies to address the lack of motivational applications 

that would consider these findings. Applications that would dynamically adapt their communication 

to affect/emotions experienced by message recipient could possibly be more effective in 

comparison with application currently available at the health & fitness app market. Such type of 

health message tailoring could bring positive outcomes on different levels. First of all, for 

individuals undergoing health behavior change, it would be easier to follow their planned actions 

during the expected period of time. Secondly, companies could benefit financially while proposing 

their customers solutions assisting in the health behavior change. Finally, governments would 

decrease their expenditures for healthcare. However, it is important to highlight that those are just 
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the assumptions about possible benefits of emotion-based health-message tailoring; these 

assumptions still lack a support of empirical evidence.     

 

7.5. Limitations and future research suggestions 

 

This paper will be finalized with description of limitations of conducted study. The highlighting of 

investigation’s drawbacks will be supplemented with recommendations regarding future research 

concentrated on further investigation of influence of congruency effect on repeated health 

behaviors.  

 

To start with, the first limitations of this paper consists in small sample size. Seven out of eight 

hypotheses test results were non-statistically significant. This might be explained by a small 

sample size. A lack of statistically significant empirical evidence has greatly undermined 

theoretical and practical contribution of the study. Therefore, future attempts to investigate a 

phenomenon of emotion-based health message tailoring with an assistance of study design similar 

to the one applied in this research should consider recruiting more experiment participants.  

 

Non-statistically significant hypothesis testing results could also be attributed to an inappropriate 

measurement method. It might be so that self-reporting forms were not suitable for repeated 

measurement of experienced emotions. To precisely assess emotions felt by experiment 

participants, one would need to utilize emotion-detection technologies (for instance, a smartwatch 

with built in camera and emotion recognition software). Application of such technology would 

measure emotions more precisely and, as a consequence, would make emotion-based health 

message tailoring more effective and results assessment (id est whether the congruency effect 

provoked affect with positive valence) more precise.   

 

Continuing the discussion of emotion-based health message tailoring method it is also worth 

suggesting to test whether congruency effect would have a higher impact under high-elaboration 

conditions. In the theoretical framework of this master’s thesis, it was stated that an impact of 

congruency effect was expected to be greater when a need for cognition is low. Yet, according to 

Wegener, et al. (1994) under high-elaboration conditions, mood-congruent messages are more 

effective in influencing attitudes because arguments presented in positively/negatively framed 

health messages seem more likely to occur for reader when recipient’s mood is positive/negative. 

To put another way, positively framed message, meaning the one that states about possible 
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positive outcome occurrence or possible negative outcomes avoidance, provided to an individual 

in a positive mood state can be more persuasive and effective than negatively framed health 

message given to a person in a negative mood state. (Wegener, et al. 1994) The author of this 

master’s thesis recommends using health message tailoring method similar to the one applied by 

Wegener and his colleagues (1994) and treat high NfC as a control variable while selecting 

experiment participants.    

 

Speaking about limitations of this study one also needs to highlight a long and tedious experiment 

procedure dictated by study design. It is plausible that such a repetitious experiment flow could 

distort collected data. Therefore, it is recommended for the next study to have a design that would 

not presuppose repeated completion of time-consuming self-reporting forms. This change in 

experiment flow would allow shortening a time gap between a finish of previous exercise loop and 

a decision whether or not to perform next ten bodyweight squats. Besides, such adjustment would 

approximate experiment conditions to the real-life settings (as the ones of an actual exercising 

process conducted in gym and anywhere else).  

 

To make experiment design resemble real-life settings even more, it is also suggested to select 

as experiment participants only those who indicated a desire to start exercising regularly 

(meaning, to undergo health behavior change) and convert a study from short-term to a 

longitudinal one. Given that individuals are actually pursuing an aim to start exercising regularly 

and performing exercises of high intensity (exempli gratia completion of 10 loops of body-weight 

squats), it is very likely that during such experiment they would experience affect with negative 

valence caused by fatigue. This in turn would allow testing the effectiveness of congruency effect 

when a person experiences affect with negative valence. Importantly, the design selected for the 

experiment conducted in the scope of this master’s thesis, did not predispose subjects to feel this 

type of automatic affect due to the fact that an age-adjusted maximum heart rate was treated as 

a control variable and most of the time individuals did not experience negatively valenced affect. 

In fact, only 2% of experiment participants experienced affect with negative valence after 

exercising (see Appendix ). Various studies, like the ones of Hardy, et al. (1989), Zervas, et al. 

(1993), and Hall, et al. (2002) have supported the assumption that the more strenuous an exercise 

is, the more it is likely for an individual to experience affective response with negative valence. 

Grounding on the findings of Zervas, et al. (1993), the author of this master’s thesis recommends 

to select more strenuous physical exercises (id est activities with intensity level from 60% to 80% 

age-adjusted maximum heart rate reserve). Such study design will allow to test whether 
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congruency effect impact on individual’s affective response and behavior differs from the one 

observed during the experiment conducted within the scope of this master’s thesis. 

 

The final suggestion is related to a potential relationship between a dopamine system and goal-

directed behaviour. Due to the fact that dopamine system has a highly important role in goal-

directed behaviour, it is recommended to conduct a study which would include into analysis the 

mediating function of dopamine system in relationship between congruent health message and 

repeated action. By doing that, one would be able to demonstrate that emotions with positive 

valence caused by congruency effect and processed by dopamine system facilitate the intention 

to repeat an action. The research of this kind would not only show a cause-effect relationship 

between emotion-congruent health message and repeated action, but would also depict the whole 

process in a more detailed way. The insights received from such research would contribute to 

further improvements of health messages’ efficacy and maintenance of health behavior change in 

general. 
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APPENDICES 

 

APPENDIX 1.  Questionnaire form 

 

Welcome on board! 
  
1. This survey is a Step 2 in the overall experiment process. As it was mentioned in the 

advertisement, the overall goal of this investigation is to study individual’s exercise behavior. 

While taking the survey, please remember that there are no right or wrong responses. The 

only thing which has to be considered is the truthfulness of answers, since this factor has the 

highest influence on the success of this investigation. Please be sure that all of the answers 

are totally anonymous and the data collected during the questionnaire and experiment will be 

used only in this study. 

 
2. Please indicate your sequential number provided by the instructor: 

________________________________________ 
 
3. What is your gender? 
○ Male 
○ Female 
 
4. What is your age? 
________________________________________ 

 
5. To what extend do you agree or disagree with the following statement? 
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I would prefer complex to simple problems ○ ○ ○ ○ ○ ○ ○ 

I like to have the responsibility of handling a 
situation that requires a lot of thinking 

○ ○ ○ ○ ○ ○ ○ 

Thinking is not my idea of fun ○ ○ ○ ○ ○ ○ ○ 

I would rather do something that requires little 
thought than something that is sure to challenge 
my thinking abilities 

○ ○ ○ ○ ○ ○ ○ 
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I try to anticipate and avoid situations where there 
is likely chance I will have to think in depth about 
something 

○ ○ ○ ○ ○ ○ ○ 

I find satisfaction in deliberating hard and for long 
hours 

○ ○ ○ ○ ○ ○ ○ 

I only think as hard as I have to ○ ○ ○ ○ ○ ○ ○ 

I prefer to think about small, daily projects to long-
term ones 

○ ○ ○ ○ ○ ○ ○ 

I like tasks that require little thought once I’ve 
learned them 

○ ○ ○ ○ ○ ○ ○ 

The idea of relying on thought to make my way to 
the top appeals to me 

○ ○ ○ ○ ○ ○ ○ 

I really enjoy a task that involves coming up with 
new solutions to problems 

○ ○ ○ ○ ○ ○ ○ 

Learning new ways to think doesn’t excite me 
very much 

○ ○ ○ ○ ○ ○ ○ 

I prefer my life to be filled with puzzles that I must 
solve 

○ ○ ○ ○ ○ ○ ○ 

The notion of thinking abstractly is appealing to 
me 

○ ○ ○ ○ ○ ○ ○ 

I would prefer a task that is intellectual, difficult, 
and important to one that is somewhat important 
but does not require much thought 

○ ○ ○ ○ ○ ○ ○ 

I feel relief rather than satisfaction after 
completing a task that required a lot of mental 
effort 

○ ○ ○ ○ ○ ○ ○ 

It’s enough for me that something gets the job 
done; I don’t care how or why it works 

○ ○ ○ ○ ○ ○ ○ 

I usually end up deliberating about issues even 
when they do not affect me personally 

○ ○ ○ ○ ○ ○ ○ 

 

6. To what extent do you agree or disagree with the following statement? 
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If I think something unpleasant is going to happen I usually get 
pretty "worked up 

○ ○ ○ ○ ○ 

I worry about making mistakes ○ ○ ○ ○ ○ 

Criticism or scolding hurts me quite a bit ○ ○ ○ ○ ○ 

I feel pretty worried or upset when I think or know somebody is 
angry at me 

○ ○ ○ ○ ○ 
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Even if something bad is about to happen to me, I rarely 
experience fear or nervousness 

○ ○ ○ ○ ○ 

I feel worried when I think I have done poorly at something ○ ○ ○ ○ ○ 

I have very few fears compared to my friends ○ ○ ○ ○ ○ 

When I get something I want, I feel excited and energized ○ ○ ○ ○ ○ 

When I'm doing well at something, I love to keep at it ○ ○ ○ ○ ○ 

When good things happen to me, it affects me strongly ○ ○ ○ ○ ○ 

It would excite me to win a contest ○ ○ ○ ○ ○ 

When I see an opportunity for something I like, I get excited right 
away 

○ ○ ○ ○ ○ 

When I want something, I usually go all-out to get it ○ ○ ○ ○ ○ 

I go out of my way to get things I want ○ ○ ○ ○ ○ 

If I see a chance to get something I want, I move on it right away ○ ○ ○ ○ ○ 

When I go after something I use a ''no holds barred'' approach ○ ○ ○ ○ ○ 

I will often do things for no other reason than that they might be 
fun 

○ ○ ○ ○ ○ 

I crave excitement and new sensations ○ ○ ○ ○ ○ 

I'm always willing to try something new if I think it will be fun ○ ○ ○ ○ ○ 

I often act on the spur of the moment ○ ○ ○ ○ ○ 

 

7. Please select the option which applies to you most of all:  
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I currently do not exercise, and I do not intend to start exercising 
in the next 6 months. 

○ ○ ○ ○ ○ 

I currently do not exercise, but I think about starting to exercise in 
the next 6 months 

○ ○ ○ ○ ○ 

I currently exercise sometimes, but not regularly (a) ○ ○ ○ ○ ○ 

I currently exercise regularly, but I have only begun doing so 
within the last 6 months 

○ ○ ○ ○ ○ 

I currently exercise regularly, and have done so for longer than 6 
months 

○ ○ ○ ○ ○ 

I have exercised regularly in the past, but I am not doing so 
currently (b) 

○ ○ ○ ○ ○ 

(a) Regular exercise = 3 or more times per week for 20 min or more at each time. 
(b) If you endorsed the last option, please also endorse another other item provided above. 
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8. Please indicate to what extent these goals are important to you while exercising or would 

be important to you if you were exercising:  
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To connect with others in a meaningful manner ○ ○ ○ ○ ○ ○ ○ 

To share my exercise experiences with people that care 
for me 

○ ○ ○ ○ ○ ○ ○ 

To develop close friendships ○ ○ ○ ○ ○ ○ ○ 

To form close bonds with others ○ ○ ○ ○ ○ ○ ○ 

To improve the look of my overall body shape ○ ○ ○ ○ ○ ○ ○ 

To improve my appearance ○ ○ ○ ○ ○ ○ ○ 

To be slim so to look attractive to others ○ ○ ○ ○ ○ ○ ○ 

To change my appearance by altering a specific area of 
my body 

○ ○ ○ ○ ○ ○ ○ 

To increase my resistance to illness and disease ○ ○ ○ ○ ○ ○ ○ 

To increase my energy level ○ ○ ○ ○ ○ ○ ○ 

To improve my overall health ○ ○ ○ ○ ○ ○ ○ 

To improve my endurance, stamina ○ ○ ○ ○ ○ ○ ○ 

To be well thought of by others ○ ○ ○ ○ ○ ○ ○ 

To be socially respected by others ○ ○ ○ ○ ○ ○ ○ 

To gain favourable approval from others ○ ○ ○ ○ ○ ○ ○ 

So that others recognize me as an exerciser ○ ○ ○ ○ ○ ○ ○ 

To acquire new exercise skills ○ ○ ○ ○ ○ ○ ○ 

To learn and exercise new techniques ○ ○ ○ ○ ○ ○ ○ 

To become skilled at a certain exercise or activity ○ ○ ○ ○ ○ ○ ○ 

To develop my exercise skills ○ ○ ○ ○ ○ ○ ○ 

 

9. In order to enable future informing you about the results of lottery, please provide your 

contact information (e-mail and phone number) below: 

________________________________________ 
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APPENDIX 2. Reporting form for experiment 

 

Note that this is a short version of the form; the original form included questions for ten rounds 

. 

Part 1  

(This part is filled-out by instructor 2 only) 

Sequential number of participant: 

____________________ 

Gender of participant: 

____________________ 

Age of participant: 

____________________ 

Targeted heart rate (id est 60% of age-adjusted HR max): 

____________________ 

Goal established by participant: 

____________________ 

Part 2 

(This part is filled-out by participant only) 

 

Please indicate what emotions you feel at this moment. While answering, use the following scales. 
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Excited ○ ○ ○ ○ ○ ○ ○ 

Delighted ○ ○ ○ ○ ○ ○ ○ 

Happy ○ ○ ○ ○ ○ ○ ○ 

Glad ○ ○ ○ ○ ○ ○ ○ 

Satisfied ○ ○ ○ ○ ○ ○ ○ 

Proud ○ ○ ○ ○ ○ ○ ○ 

Self-assured ○ ○ ○ ○ ○ ○ ○ 

Angry ○ ○ ○ ○ ○ ○ ○ 

Frustrated ○ ○ ○ ○ ○ ○ ○ 

Guilty ○ ○ ○ ○ ○ ○ ○ 

Ashamed ○ ○ ○ ○ ○ ○ ○ 

Sad ○ ○ ○ ○ ○ ○ ○ 

Disappointed ○ ○ ○ ○ ○ ○ ○ 

Depressed ○ ○ ○ ○ ○ ○ ○ 

Worried ○ ○ ○ ○ ○ ○ ○ 

Uncomfortable ○ ○ ○ ○ ○ ○ ○ 

Anxious ○ ○ ○ ○ ○ ○ ○ 

 

Please indicate what type of emotion is dominant at the moment: 

○ positive; 

○ negative; 

 

Please indicate how much do you agree/disagree with the following statement: 
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I have mixed feelings about doing the next set of squats ○ ○ ○ ○ ○ ○ ○ 

I can’t make up my mind one way or another about what is 

the best course of action for me to take 

○ ○ ○ ○ ○ ○ ○ 

I feel torn between thoughts of doing the next set of squats 

and not doing it 

○ ○ ○ ○ ○ ○ ○ 

When it comes to doing the next set of squats, my mind tells 

me one thing but my heart tells me another 

○ ○ ○ ○ ○ ○ ○ 

 

Please define how you would feel if you were to complete the forthcoming exercise loop (exempli gratia doing 10 

bodyweight squats). While answering, use the following scales. 
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Excited ○ ○ ○ ○ ○ ○ ○ 

Delighted ○ ○ ○ ○ ○ ○ ○ 

Happy ○ ○ ○ ○ ○ ○ ○ 

Glad ○ ○ ○ ○ ○ ○ ○ 

Satisfied ○ ○ ○ ○ ○ ○ ○ 

Proud ○ ○ ○ ○ ○ ○ ○ 

Self-assured ○ ○ ○ ○ ○ ○ ○ 

Angry ○ ○ ○ ○ ○ ○ ○ 

Frustrated ○ ○ ○ ○ ○ ○ ○ 

Guilty ○ ○ ○ ○ ○ ○ ○ 

Ashamed ○ ○ ○ ○ ○ ○ ○ 

Sad ○ ○ ○ ○ ○ ○ ○ 

Disappointed ○ ○ ○ ○ ○ ○ ○ 

Depressed ○ ○ ○ ○ ○ ○ ○ 

Worried ○ ○ ○ ○ ○ ○ ○ 

Uncomfortable ○ ○ ○ ○ ○ ○ ○ 

Anxious ○ ○ ○ ○ ○ ○ ○ 
 

Round 1 

(This part is filled-out by participant only) 

 

Please provide the answers to the following questions after doing squats. 

 

Was your heart rate maintained below established level? 

○ Yes; 

○ No; 

 

Please indicate what emotions you feel at this moment. While answering, use the following scales. 
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Excited ○ ○ ○ ○ ○ ○ ○ 

Delighted ○ ○ ○ ○ ○ ○ ○ 

Happy ○ ○ ○ ○ ○ ○ ○ 

Glad ○ ○ ○ ○ ○ ○ ○ 

Satisfied ○ ○ ○ ○ ○ ○ ○ 

Proud ○ ○ ○ ○ ○ ○ ○ 

Self-assured ○ ○ ○ ○ ○ ○ ○ 

Angry ○ ○ ○ ○ ○ ○ ○ 

Frustrated ○ ○ ○ ○ ○ ○ ○ 

Guilty ○ ○ ○ ○ ○ ○ ○ 

Ashamed ○ ○ ○ ○ ○ ○ ○ 

Sad ○ ○ ○ ○ ○ ○ ○ 

Disappointed ○ ○ ○ ○ ○ ○ ○ 

Depressed ○ ○ ○ ○ ○ ○ ○ 

Worried ○ ○ ○ ○ ○ ○ ○ 

Uncomfortable ○ ○ ○ ○ ○ ○ ○ 

Anxious ○ ○ ○ ○ ○ ○ ○ 

 

Please indicate what type of emotion is dominant at the moment: 

○ positive; 

○ negative; 

 

Please provide the answers to the following questions after reading a message provided by instructor 2. 

 

Please indicate what emotions you feel at this moment. While answering, use the following scales. 
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Excited ○ ○ ○ ○ ○ ○ ○ 

Delighted ○ ○ ○ ○ ○ ○ ○ 

Happy ○ ○ ○ ○ ○ ○ ○ 

Glad ○ ○ ○ ○ ○ ○ ○ 

Satisfied ○ ○ ○ ○ ○ ○ ○ 

Proud ○ ○ ○ ○ ○ ○ ○ 

Self-assured ○ ○ ○ ○ ○ ○ ○ 

Angry ○ ○ ○ ○ ○ ○ ○ 

Frustrated ○ ○ ○ ○ ○ ○ ○ 

Guilty ○ ○ ○ ○ ○ ○ ○ 

Ashamed ○ ○ ○ ○ ○ ○ ○ 

Sad ○ ○ ○ ○ ○ ○ ○ 

Disappointed ○ ○ ○ ○ ○ ○ ○ 

Depressed ○ ○ ○ ○ ○ ○ ○ 

Worried ○ ○ ○ ○ ○ ○ ○ 

Uncomfortable ○ ○ ○ ○ ○ ○ ○ 

Anxious ○ ○ ○ ○ ○ ○ ○ 

 

Please indicate what type of emotion is dominant at the moment: 

○ positive; 

○ negative; 
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Please indicate how much do you agree/disagree with the following statement: 
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I have mixed feelings about doing the next set of squats ○ ○ ○ ○ ○ ○ ○ 

I can’t make up my mind one way or another about what is 

the best course of action for me to take 

○ ○ ○ ○ ○ ○ ○ 

I feel torn between thoughts of doing the next set of squats 

and not doing it 

○ ○ ○ ○ ○ ○ ○ 

When it comes to doing the next set of squats, my mind tells 

me one thing but my heart tells me another 

○ ○ ○ ○ ○ ○ ○ 

 

Please define how you would feel if you were to complete the forthcoming exercise loop (exempli gratia doing 10 

bodyweight squats). While answering, use the following scales. 
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Excited ○ ○ ○ ○ ○ ○ ○ 

Delighted ○ ○ ○ ○ ○ ○ ○ 

Happy ○ ○ ○ ○ ○ ○ ○ 

Glad ○ ○ ○ ○ ○ ○ ○ 

Satisfied ○ ○ ○ ○ ○ ○ ○ 

Proud ○ ○ ○ ○ ○ ○ ○ 

Self-assured ○ ○ ○ ○ ○ ○ ○ 

Angry ○ ○ ○ ○ ○ ○ ○ 

Frustrated ○ ○ ○ ○ ○ ○ ○ 

Guilty ○ ○ ○ ○ ○ ○ ○ 

Ashamed ○ ○ ○ ○ ○ ○ ○ 

Sad ○ ○ ○ ○ ○ ○ ○ 

Disappointed ○ ○ ○ ○ ○ ○ ○ 

Depressed ○ ○ ○ ○ ○ ○ ○ 

Worried ○ ○ ○ ○ ○ ○ ○ 

Uncomfortable ○ ○ ○ ○ ○ ○ ○ 

Anxious ○ ○ ○ ○ ○ ○ ○ 
 

Part 3 

(This part is filled-out by instructor 2 only) 

Overall quantity of rounds: 

____________________ 

 

Part 4 

(This part is filled-out by participant only) 

As I have reached/not reached/not reached my goal, I feel: 
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Excited ○ ○ ○ ○ ○ ○ ○ 

Delighted ○ ○ ○ ○ ○ ○ ○ 

Happy ○ ○ ○ ○ ○ ○ ○ 

Glad ○ ○ ○ ○ ○ ○ ○ 

Satisfied ○ ○ ○ ○ ○ ○ ○ 

Proud ○ ○ ○ ○ ○ ○ ○ 

Self-assured ○ ○ ○ ○ ○ ○ ○ 

Angry ○ ○ ○ ○ ○ ○ ○ 

Frustrated ○ ○ ○ ○ ○ ○ ○ 

Guilty ○ ○ ○ ○ ○ ○ ○ 

Ashamed ○ ○ ○ ○ ○ ○ ○ 

Sad ○ ○ ○ ○ ○ ○ ○ 

Disappointed ○ ○ ○ ○ ○ ○ ○ 

Depressed ○ ○ ○ ○ ○ ○ ○ 

Worried ○ ○ ○ ○ ○ ○ ○ 

Uncomfortable ○ ○ ○ ○ ○ ○ ○ 

Anxious ○ ○ ○ ○ ○ ○ ○ 
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APPENDIX 3. Indexes of age-adjusted HR max and 60% of HR max 

 

Age HR max 60% of HR max 

18 202 121 

19 201 121 

20 200 120 

21 199 119 

22 198 119 

23 197 118 

24 196 118 

25 195 117 

26 194 116 

27 193 116 

28 192 115 

29 191 115 

30 190 114 

31 189 113 

32 188 113 

33 187 112 

34 186 112 

35 185 111 

36 184 110 

37 183 110 

38 182 109 

39 181 109 

40 180 108 

41 179 107 

42 178 107 

43 177 106 

44 176 106 

45 175 105 

46 174 104 

47 173 104 

48 172 103 

49 171 103 

50 170 102 

51 169 101 

52 168 101 

53 167 100 

54 166 100 

55 165 99 

56 164 98 

57 163 98 

58 162 97 
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59 161 97 

60 160 96 
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APPENDIX 4. Health messages tailored according to valence of affect 

 

Positively framed health message 

Message 1 

“Today is a great day for exercising! And by the way, did you know that exercising can reduce 

chances to gain type 2 diabetes by 58%. Effectiveness of physical activities is almost two times 

higher than the effectiveness of metformin, an antidiabetic drug. The later one can decrease 

chances to have type 2 diabetes by 31%. So who needs the drugs? Let’s go back to working out!” 

Source: Diabetes Prevention Program Research Group (2002).  

 

Message 2 

“Wow, you’ve done a really good job! But let’s not stop on that! Scientists have proven that people 

who are exercising for approximately 7 hours per week, are 40% more likely to live longer than 

those who are physically active for 30 minutes per week or less. Let’s do one more round of 

exercises!” 

Source: Physical Activity Guidelines for Americans. U.S. Department of Health and Human 

Services (2008).  

 

Message 3 

“Congrats, you’ve just completed one more exercise bout! By the way, did you know that working 

out can improve your high-density lipoprotein (HDL), a complex participle that helps to transport 

your fat cells, up to 20-30%. Which is great, because this will help in preventing various 

cardiovascular diseases, stokes, etc. So, let’s not stop and do one more exercise!” 

Source: United States. Department of Health & Human Services (1996).  

 

Message 4 

“Keep up the good pace! Do your squats and keep in mind that fit people have 52% lower risk to 

suffer from high blood pressure. Let’s complete one more round of exercising!” 

Source: Blair, et al. (1984)  

 

Message 5 

“Wow, you are in a really good shape. Way to go, champion! People who are engaged in 

moderate- and high-intensity endurance exercises for 2-3 times per week during 3 to 6 months 

are able to increase the strength and endurance of their muscles up to 25%-100% (the level 
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of improvement depends on initial level of strength and training stimulus). Not bad, huh? So let’s 

get back to exercising!” 

Source: Fleck, et al. (1997) (as cited in Pollock, et al. (2000). 

 

Message 6 

“That was a great workout, wasn’t it? Continue exercising and keep in mind that the likelihood of 

stroke incidence or mortality among highly active people is 27% lower than among their low-

active counterparts. So, let’s go back to exercising and make our body even healthier!” 

Source: Do Lee, et al. (2003).  

 

Message 7 

“You’re doing a great job! While exercising you are contributing to the strength of your heart: 

cardiac stroke volume (amount of blood pumped out of heart per 1 contraction) can be increased 

by at least 20% due to physical activities. Not bad, huh? So, what about one more exercise bout, 

champ?”  

Source: Shephard, et al. (1999).  

 

Message 8 

“That was a perfect workout, wasn’t it? Let’s not stop on that, champ, because resistance training 

programs of different length can help you loose from 1% to 9% of body fat. One more round and 

you will be closer to healthier body!” 

Source: Fleck, et al. (2014) (as cited in Kraemer, et al. 2002).  

 

Message 9 

“Keep up exercising! While doing your squats remember that your average daily metabolism can 

increase by 9.5% after 18 weeks of resistance training. So, let’s make our body healthier and 

return to exercising.”  

Source: van Etten, et al. (1997).  

 

Message 10  

“Keep going champ, you can do it! By the way, did you know that resistance exercises can 

decrease your systolic blood pressure by 2%. Thanks to this mortality caused by cardiac 

diseases can decrease by 5% to 9%, stroke incidence by 8% to 14%, and all-cause mortality 

by 4%. Not bad, huh? So, what about one more exercise bout, buddy?”  
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Source: Cornelissen, et al. (2005), Kelley, et al.(2000), Whelton, et al. (2002) (as cited in Pollock, 

et al. (2000). 

 

 

1.1. Negatively framed health message 

 

Message 1 

“That was a difficult workout, wasn’t it? By the way, did you know that exercising can reduce 

chances to gain type 2 diabetes by 58%. Effectiveness of physical activities is almost two times 

higher than the effectiveness of metformin, an antidiabetic drug. The later one can decrease 

chances to have type 2 diabetes by 31%. So who needs the drugs? Let’s go back to working out!” 

Source: Diabetes Prevention Program Research Group (2002).  

 

Message 2 

“Ohh, that was a tough exercise. But you know what? It is worth doing it, because scientists have 

proven that people who are exercising for approximately 7 hours per week, are 40% more likely 

to live longer than those who are physically active for 30 minutes per week or less. Let’s do one 

more round of exercises!” 

Source: Physical Activity Guidelines for Americans. U.S. Department of Health and Human 

Services (2008).  

  

Message 3 

“It wasn’t that easy as you though, huh? Keep your chin up & keep going because exercising can 

bring a lot of positive stuff into your life! For instance, working out can improve your high-density 

lipoprotein (HDL), a complex participle that helps to transport your fat cells, up to 20-30%. Which 

is great, because this will help in preventing various cardiovascular diseases, stokes, etc. So, let’s 

not stop and do one more exercise!” 

Source: United States. Department of Health & Human Services (1996).  

 

Message 4 

“Ohh, that was a strenuous exercise. But who said that it will be easy? Always keep in mind that 

it’s worth of your efforts: fit people have 52% lower risk to suffer from high blood pressure. Let’s 

complete one more round of exercising!” 

Source: Blair, et al. (1984)  
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Message 5 

“That was one more tough workout, wasn’t? But you know what, there’s no excuse for quitting! 

Quite to the contrary, keep performing moderate- and high-intensity endurance exercises for 2-3 

times per week during 3 to 6 months and you will be able to increase the strength and endurance 

of your muscles up to 25%-100% (the level of improvement depends on initial level of strength 

and training stimulus). Not bad, huh? So let’s get back to exercising!” 

Source: Fleck, et al. (1997) (as cited in Pollock, et al. (2000). 

 

Message 6 

“Have those squats made you exhausted? Unfortunately, you have to work hard for good health. 

But your efforts will be rewarded with good health! For example, the likelihood of stroke incidence 

or mortality among highly active people is 27% lower than among their low-active counterparts. 

So, let’s go back to exercising and make our body even healthier!” 

Source: Do Lee, et al. (2003).  

 

Message 7  

“Workouts aren’t getting easier, are they? But keep going because while exercising you are 

contributing to the strength of your heart: cardiac stroke volume (amount of blood pumped out 

of heart per 1 contraction) can be increased by at least 20% due to physical activities. Not bad, 

huh? So, what about one more exercise bout, champ?”  

Source: Shephard, et al. (1999).  

 

Message 8 

“This exercise bout wasn’t as easy as you expected? But you know what, champ, resistance 

training programs of different length can help you loose from 1% to 9% of body fat. One more 

round and you will be closer to healthier body!” 

Source: Fleck, et al. (2014) (as cited in Kraemer, et al. 2002).  

 

Message 9 

“Tired of those endless squats, huh? Yeah, exercising have never been easy. But let’s try to work 

out today as good as possible. Remember that your average daily metabolism can increase by 

9.5% after 18 weeks of resistance training. So, let’s make our body healthier and return to 

exercising.”  
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Source: van Etten, et al. (1997).  

 

Message 10  

“Have the last exercise pushed you to the limit? Yeah, sometimes working out is really challenging. 

But keep going because resistance exercises can decrease your systolic blood pressure by 2%. 

Due to this change in blood pressure, mortality caused by cardiac diseases can decrease by 

5% to 9%, stroke incidence by 8% to 14%, and all-cause mortality by 4%. Not bad, huh? So, 

what about one more exercise bout, champ?”  

Source: Cornelissen, et al. (2005), Kelley, et al.(2000), Whelton, et al. (2002) (as cited in Pollock, 

et al. (2000). 
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APPENDIX 5. Descriptive statistics 

 

              

 

 

 

 

45%
55%

Gender

Male

Female

69%

27%

4%

Need for Cognition Level

High need for
cognition

Low need for
cognition

Neither high
nor low need
for cognition

96%

4%

BAS/BIS sensitivity

BAS-sensitive
individual

BIS-sensitive
individual
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24%

29%

47%

0% 0%

Regularity of physical exercising

I currently do not exercise,
and I do not intend to start
exercising in the next 6
months
I currently do not exercise,
but I think about starting to
exercise in the next 6
months
I currently exercise
sometimes, but not
regularly

I currently exercise
regularly, but I have only
begun doing so within the
last 6 months

67%

29%

4%

Intrinsic/Extrinsic 
Motivation

Intrinsic

Extrinsic

None

37%

33%

30%

Goal Status

Participants that have
underperformed their
goal

Participants that have
achieved their goal

Participants that have
overperformed their
goal

98%

2%

Dominant affect during exercises

Positive

Negative
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APPENDIX 6. Testing of hypotheses 1-4 

 

Model Summaryb 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate Durbin-Watson 

1 .936a .876 .856 12.7932 1.744 

a. Predictors: (Constant), ANE_sqrt, BIS_sqrt, IM_sqrt, Goal_sqrt, BAS_sqrt, EM_sqrt, 

APE_sqrt 

b. Dependent Variable: ER 
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Correlations 

 ER 

Goal_

sqrt 

IM_s

qrt 

EM_s

qrt 

BAS_

sqrt 

BIS_s

qrt 

APE_

sqrt 

ANE_

sqrt 

Pearson Correlation ER 1.00

0 
.310 -.080 -.039 -.281 -.096 .911 .817 

Goal_sqrt .310 1.000 .107 -.141 -.052 .038 .342 .333 

IM_sqrt -.080 .107 1.000 .635 .315 -.076 .025 -.108 

EM_sqrt -.039 -.141 .635 1.000 .094 -.236 .022 -.099 

BAS_sqrt -.281 -.052 .315 .094 1.000 .094 -.236 -.309 

BIS_sqrt -.096 .038 -.076 -.236 .094 1.000 -.031 -.064 

APE_sqrt .911 .342 .025 .022 -.236 -.031 1.000 .757 

ANE_sqrt .817 .333 -.108 -.099 -.309 -.064 .757 1.000 

Sig. (1-tailed) ER . .014 .291 .395 .024 .253 .000 .000 

Goal_sqrt .014 . .230 .165 .361 .398 .007 .009 

IM_sqrt .291 .230 . .000 .013 .300 .432 .227 

EM_sqrt .395 .165 .000 . .259 .049 .440 .246 

BAS_sqrt .024 .361 .013 .259 . .259 .049 .015 

BIS_sqrt .253 .398 .300 .049 .259 . .416 .329 

APE_sqrt .000 .007 .432 .440 .049 .416 . .000 

ANE_sqrt .000 .009 .227 .246 .015 .329 .000 . 

N ER 50 50 50 50 50 50 50 50 

Goal_sqrt 50 50 50 50 50 50 50 50 

IM_sqrt 50 50 50 50 50 50 50 50 

EM_sqrt 50 50 50 50 50 50 50 50 

BAS_sqrt 50 50 50 50 50 50 50 50 
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BIS_sqrt 50 50 50 50 50 50 50 50 

APE_sqrt 50 50 50 50 50 50 50 50 

ANE_sqrt 50 50 50 50 50 50 50 50 

 

 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Stand

ardiz

ed 

Coeffi

cients 

t Sig. 

95.0% 

Confidence 

Interval for B Correlations 

Collinearity 

Statistics 

B 

Std. 

Error Beta 

Lower 

Bound 

Upper 

Bound 

Zero-

order Partial Part 

Toler

ance VIF 

1 (Constant) 1.915 39.394  .049 .961 -77.585 81.416      

Goal_sqrt -.288 1.269 -.014 -.227 .822 -2.850 2.274 .310 -.035 -.012 .785 1.274 

IM_sqrt -10.258 11.248 -.071 -.912 .367 -32.957 12.442 -.080 -.139 -.049 .483 2.070 

EM_sqrt .258 8.828 .002 .029 .977 -17.557 18.074 -.039 .005 .002 .504 1.986 

BAS_sqrt -.613 17.596 -.002 -.035 .972 -36.122 34.896 -.281 -.005 -.002 .796 1.256 

BIS_sqrt -10.761 9.951 -.061 -1.081 .286 -30.842 9.321 -.096 -.165 -.059 .920 1.087 

APE_sqrt 14.070 1.703 .706 8.264 .000 10.634 17.506 .911 .787 .449 .403 2.479 

ANE_sqrt 10.958 3.459 .276 3.168 .003 3.978 17.939 .817 .439 .172 .389 2.570 

a. Dependent Variable: ER 

 

Casewise Diagnosticsa 

Case Number Std. Residual ER Predicted Value Residual 

12 4.646 200.0 109.976 90.0240 

a. Dependent Variable: ER 
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ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 48688.071 7 6955.439 42.498 .000b 

Residual 6873.929 42 163.665   

Total 55562.000 49    

a. Dependent Variable: ER 

b. Predictors: (Constant), ANE_sqrt, BIS_sqrt, IM_sqrt, Goal_sqrt, BAS_sqrt, EM_sqrt, APE_sqrt 
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APPENDIX 7. Testing of hypothesis 5 

 

Case Processing Summary 

 

Cases 

Valid Missing Total 

N Percent N Percent N Percent 

Congruent_message 16 94.1% 1 5.9% 17 100.0% 

Incongruent_message 16 94.1% 1 5.9% 17 100.0% 

No_message 16 94.1% 1 5.9% 17 100.0% 

 

Tests of Normality 

 

Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Congruent_message .284 16 .001 .820 16 .005 

Incongruent_message .165 16 .200* .950 16 .483 

No_message .208 16 .062 .844 16 .011 

*. This is a lower bound of the true significance. 

a. Lilliefors Significance Correction 
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ANOVA 

squats_quantity   

 Sum of Squares df Mean Square F Sig. 

Between Groups 375.235 2 187.618 .160 .853 

Within Groups 55186.765 47 1174.186   

Total 55562.000 49    

 

Ranks 

 
group N Mean Rank 

squats_quantity 1.0 17 23.71 

2.0 16 30.34 

3.0 17 22.74 

Total 50  
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Test Statisticsa,b 

 squats_quantity 

Chi-Square 2.689 

df 2 

Asymp. Sig. .261 

a. Kruskal Wallis Test 

b. Grouping Variable: group 
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APPENDIX 8. Testing of hypothesis 6 

 

        
 

Model Summaryb 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate Durbin-Watson 

1 .212a .045 -.011 7.83243 2.114 

a. Predictors: (Constant), Underperformed_squats 

b. Dependent Variable: Negative_emotions 

 

 

Model Summaryb 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate Durbin-Watson 

1 .519a .270 .203 5.88267 2.276 

a. Predictors: (Constant), Overperformed_squats 

b. Dependent Variable: Positive_emotions 
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Tests of Normality 

 

Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Negative_emotions .233 19 .008 .716 19 .000 

a. Lilliefors Significance Correction 

 

Tests of Normality 

 

Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Positive_emotions .114 13 .200* .928 13 .319 

*. This is a lower bound of the true significance. 

a. Lilliefors Significance Correction 
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Tests of Normality 

 

Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Negative_emotions_sqrt .202 19 .040 .787 19 .001 

a. Lilliefors Significance Correction 

 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .266a .071 .016 .84366 

a. Predictors: (Constant), Underperformed_squats 

 

 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .924 1 .924 1.299 .270b 

Residual 12.100 17 .712   

Total 13.024 18    

a. Dependent Variable: Negative_emotions_sqrt 

b. Predictors: (Constant), Underperformed_squats 

 

 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

95.0% Confidence 

Interval for B 
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B 

Std. 

Error Beta 

Lower 

Bound 

Upper 

Bound 

1 (Constant) 4.171 .326  12.807 .000 3.484 4.859 

Underperform

ed_squats 
-.011 .009 -.266 -1.140 .270 -.031 .009 

a. Dependent Variable: Negative_emotions_sqrt 

 

 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .519a .270 .203 5.88267 

a. Predictors: (Constant), Overperformed_squats 

 

 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 140.567 1 140.567 4.062 .069b 

Residual 380.664 11 34.606   

Total 521.231 12    

a. Dependent Variable: Positive_emotions 

b. Predictors: (Constant), Overperformed_squats 

 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

95.0% Confidence Interval 

for B 

B Std. Error Beta 

Lower 

Bound 

Upper 

Bound 

1 (Constant) 34.567 2.244  15.404 .000 29.628 39.506 

Overperformed

_squats 
-.084 .042 -.519 -2.015 .069 -.176 .008 

a. Dependent Variable: Positive_emotions 
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APPENDIX 9. Testing of hypothesis 7 

 

Case Processing Summarya 

 

                  HM 

Cases 

Valid Missing Total 

N Percent N Percent N Percent 

PosEm Congruent 16 100.0% 0 0.0% 16 100.0% 

a. HM = Congruent 

 

Descriptivesa 

 
HM Statistic Std. Error 

PosEm Congruent Mean 28.6886 2.56337 

95% Confidence Interval for 

Mean 

Lower Bound 23.2249  

Upper Bound 34.1523  

5% Trimmed Mean 29.1170  

Median 31.0833  

Variance 105.134  

Std. Deviation 10.25349  

Minimum 8.00  

Maximum 41.67  

Range 33.67  

Interquartile Range 13.13  

Skewness -.691 .564 

Kurtosis -.110 1.091 

a. HM = Congruent 

 

Tests of Normalitya 

HM Kolmogorov-Smirnovb Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

PosEm Congruent .139 16 .200* .931 16 .248 

*. This is a lower bound of the true significance. 

a. HM = Congruent 

b. Lilliefors Significance Correction 
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Case Processing Summarya 

HM Cases 

Valid Missing Total 

N Percent N Percent N Percent 

PosEm Incongruent 15 100.0% 0 0.0% 15 100.0% 

a. HM = Incongruent 

 

 

Descriptivesa 

HM Statistic Std. Error 

PosEm Incongruent Mean 32.1111 2.17688 

95% Confidence Interval for 

Mean 

Lower Bound 27.4422  

Upper Bound 36.7800  

5% Trimmed Mean 32.3346  

Median 33.8571  

Variance 71.082  

Std. Deviation 8.43101  

Minimum 17.20  

Maximum 43.00  

Range 25.80  

Interquartile Range 11.50  

Skewness -.677 .580 

Kurtosis -.538 1.121 

a. HM = Incongruent 
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Tests of Normalitya 

HM Kolmogorov-Smirnovb Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

PosEm Incongruent .173 15 .200* .904 15 .108 

*. This is a lower bound of the true significance. 

a. HM = Incongruent 

b. Lilliefors Significance Correction 

 

   
 

Case Processing Summarya 

HM Cases 

Valid Missing Total 

N Percent N Percent N Percent 

PosEm No message 16 100.0% 0 0.0% 16 100.0% 

a. HM = No message 

 

Descriptivesa 

 
HM Statistic Std. Error 

PosEm No message Mean 32.0333 2.05397 

95% Confidence Interval for 

Mean 

Lower Bound 27.6554  

Upper Bound 36.4113  

5% Trimmed Mean 31.7852  

Median 29.4167  

Variance 67.501  

Std. Deviation 8.21587  
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Minimum 21.20  

Maximum 47.33  

Range 26.13  

Interquartile Range 14.52  

Skewness .828 .564 

Kurtosis -.667 1.091 

a. HM = No message 

 

Tests of Normalitya 

HM Kolmogorov-Smirnovb Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

PosEm No message .218 16 .040 .870 16 .028 

a. HM = No message 

b. Lilliefors Significance Correction 

 

 
 

ANOVA 

PosEm_difference_rank   

 Sum of Squares df Mean Square F Sig. 

Between Groups 13.421 2 6.711 .148 .863 

Within Groups 1996.849 44 45.383   

Total 2010.270 46    

 

 

Ranks 

 

HM N Mean Rank 
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PosEm Congruent 16 21.44 

Incongruent 15 26.17 

No message 16 24.53 

Total 47  

 

Test Statisticsa,b 

 PosEm 

Chi-Square .958 

df 2 

Asymp. Sig. .619 

a. Kruskal Wallis Test 

b. Grouping Variable: HM 

 

 

 

ANOVA 

PosEm_diffrenence_rank_1   

 Sum of Squares df Mean Square F Sig. 

Between Groups 27.028 2 13.514 .286 .753 

Within Groups 2220.321 47 47.241   

Total 2247.349 49    

 

Ranks 

 
HM N Mean Rank 

PosEm Congruent Message 17 22.12 

Incongruent Message 16 27.47 

No Message 17 27.03 

Total 50  

 

Test Statisticsa,b 

 PosEm 

Chi-Square 1.395 

df 2 

Asymp. Sig. .498 

a. Kruskal Wallis Test 

b. Grouping Variable: HM 
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Tests of Normalitya 

HM Kolmogorov-Smirnovb Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

NegEm Congruent Message .407 16 .000 .587 16 .000 

a. HM = Congruent Message 

b. Lilliefors Significance Correction 

 

  
 

Tests of Normalitya 

HM Kolmogorov-Smirnovb Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

NegEm Incongruent Message .292 16 .001 .547 16 .000 

a. HM = Incongruent Message 

b. Lilliefors Significance Correction 

 

  
 

Tests of Normalitya 

HM Kolmogorov-Smirnovb Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 
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NegEm No Message .243 17 .009 .787 17 .001 

a. HM = No Message 

b. Lilliefors Significance Correction 

 

  

 

 

ANOVA 

NegEm_difference_rank_1   

 Sum of Squares df Mean Square F Sig. 

Between Groups 3.450 2 1.725 .036 .965 

Within Groups 2195.954 46 47.738   

Total 2199.404 48    

 

Ranks 

HM N Mean Rank 

NegEm Congruent Message 16 24.47 

Incongruent Message 16 26.38 

No Message 17 24.21 

Total 49  

 

Test Statisticsa,b 

 NegEm 

Chi-Square .226 

df 2 

Asymp. Sig. .893 

a. Kruskal Wallis Test 

b. Grouping Variable: HM 
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ANOVA 

NegEm_difference_rank   

 Sum of Squares df Mean Square F Sig. 

Between Groups 5.266 2 2.633 .056 .945 

Within Groups 2204.608 47 46.907   

Total 2209.874 49    

 

Ranks 

HM N Mean Rank 

NegEm Congruent Message 17 24.26 

Incongruent Message 16 27.28 

No Message 17 25.06 

Total 50  

 

Test Statisticsa,b 

 NegEm 

Chi-Square .383 

df 2 

Asymp. Sig. .826 

a. Kruskal Wallis Test 

b. Grouping Variable: HM 
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APPENDIX 10. Testing of hypothesis 8 

 

 

 
 

Tests of Between-Subjects Effects 

Dependent Variable:   PosEm   

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Corrected Model 805.626a 5 161.125 2.320 .059 

Intercept 206.461 1 206.461 2.973 .092 

HM 79.676 2 39.838 .574 .568 

NfC 512.881 1 512.881 7.385 .009 

HM * NfC 76.237 2 38.119 .549 .582 

Error 3055.756 44 69.449   

Total 51751.398 50    

Corrected Total 3861.382 49    

a. R Squared = .209 (Adjusted R Squared = .119) 

 

Tests of Normality 

HM Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Standardized Residual for 

PosEm 

Congruent .151 17 .200* .927 17 .193 

Incongruent .193 16 .116 .947 16 .437 

None .204 17 .059 .928 17 .200 

*. This is a lower bound of the true significance. 

a. Lilliefors Significance Correction 
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Levene's Test of Equality of Error Variancesa 

Dependent Variable:   PosEm   

F df1 df2 Sig. 

.871 2 47 .425 

Tests the null hypothesis that the error variance of 

the dependent variable is equal across groups. 

a. Design: Intercept + NfC + HM 

 

HM 

Dependent Variable:   PosEm   

HM Mean Std. Error 

95% Confidence Interval 

Lower Bound Upper Bound 

Congruent 28.308a 2.001 24.280 32.337 

Incongruent 31.462a 2.071 27.293 35.631 

None 33.105a 2.011 29.057 37.152 

a. Covariates appearing in the model are evaluated at the following values: 

NfC = 80.5600. 

 

Tests of Between-Subjects Effects 

Dependent Variable:   PosEm   
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Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Partial Eta 

Squared 

Corrected Model 729.389a 3 243.130 3.571 .021 .189 

Intercept 248.337 1 248.337 3.647 .062 .073 

NfC 555.446 1 555.446 8.158 .006 .151 

HM 201.129 2 100.565 1.477 .239 .060 

Error 3131.993 46 68.087    

Total 51751.398 50     

Corrected Total 3861.382 49     

a. R Squared = .189 (Adjusted R Squared = .136) 

 
 

 

 

 

 

 


