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2 Working Hypothesis and Guiding

Questions

Non-communicable and chronic diseases such as diabetes and cardiovascular
diseases are on the rise worldwide. Lifestyle behaviors such as physical activity,
nutrition and sleep are a critical modifiable factor to prevent and treat such
diseases. To this end effective health behavior change interventions are needed,
which often suffer from high dropout rates and low rates of long term change. Few
interventions to change health behavior are sustainable, especially in the long

term.

Health behavior change theories (HBCTS) that allow to explain and predict health
behavior could improve these rates. Improving these theories could help increase
health behavior change rates. They could offer more efficient and reliable methods
of changing health behavior. In this thesis we analyze and compare selected
HBCTs against each other.

The leading questions of this doctoral thesis are: Which are the most often used
and researched theories of HBC? Which limitations do they have? Which newer
theories could complement the traditional theories? Are newer theories and
models developed more successful in changing and explaining health behavior
than more established theories and models? Do more established theories and

models miss important aspects of Health Behavior Change?

Current applications and limitations of theories are presented and discussed.
Uniqueness and commonalities are contrasted and the evidence base described.
We also propose and explain future directions for further research.



3 Introduction

The leading causes of death and diseases today are lifestyle related. Lifestyle
however is mostly changeable through behavior change. This makes effective

health behavior change (HBC) interventions of critical importance.

To create effective HBC interventions evidence based behavior change theories
are important, because they allow for better intervention design. Good theories
give us the ability to predict and understand, at least in part, how and why

behavior changes.

However there exist a multitude of HBC theories. This poses difficulties for
interventions designers and researchers when these want to design interventions
based on evidence based theories. They would require an overview over existing

theories.

Plenty of reviews and summaries regarding Health Behavior Change theories
have already been conducted. (Davis et al., 2015; Kwasnicka et al., 2016)
However, these reviews often select the theories with unclear or highly subjective

selections.

Therefore, there is no comprehensive comparison of available HBC theories
available yet, which selects theories on a quantitative basis and compares existing
theories systematically.

This thesis aims to provide this missing piece by offering a comparison of the top
HBC theories selected by quantitative means or by their potential. It assesses the
evidence for their effectiveness in predicting behavior change and examines the
implications of these findings for developing interventions to change long term
health behavior. It also aims to find out commonalities and differences between

the selected theories, as well as comparing the empirical support base.



4 Background

The danger of chronic non-communicable diseases (NCDs)

Non-Communicable Diseases (NCDs) are defined by the WHO as non-infectious

di seases that Atend to be of Il ong duration
genetic, physiological, environmental and behaviorsf act or s. 0 The most
and severe types of NCDs are cancers, cardiovascular diseases, chronic

respiratory and diabetes. (World Health Organization, 2014)

Chronic and NCDs are on the rise in industrialized countries: prevalence of
Diabetes Type 2, cardiovascular diseases and some cancers are increasing.
(Torre et al., 2016; World Health Organization, 2014, 2016) In 2008, chronic
diseases (many of these are also non-communicable diseases (NCDs)) caused 36
millions (63%) of global deaths. In 2015 70% of all deaths were caused by NCDs
according to the WHO. (WHO, 2017)

Especially in western societies a major shift from acute diseases especially
infectious diseases to chronic diseases evolved over the recent decades.
Infections became less prevalent due to basic hygiene and antibiotics, whilst
diseases such as Diabetes, cardiovascular diseases, chronic respiratory diseases

and certain cancers became more widespread.

Alongside smoking and harmful use of alcohol, unhealthy diets and low levels of
physical activity are common behavioral factors in the etiology of the most
prevalent and preventable NCDs. Thus, modifiable risk factors are involved in the
etiology of most of these NCDs: About 3.2 million deaths annually can be
attributed to insufficient physical activity and approximately 1.7 million deaths
alone are attributable to low fruit and vegetable consumption. (Lim et al., 2012)

The financial burden of NCDs is also a very significant part of overall healthcare
expenditure. Single NCDs such as Cardiovascular disease are responsible for 12-

16.5% of healthcare expenditure across several nations. (Muka et al., 2015)



4.1 Lifestyle: cause and cure

Studies such as the EPIC Study (Ford et al., 2009), NHANES (Jung et al.,
2015; D. E. King et al., 2009; Sutherland & Gee, 2015), the Whitehall Studies
(Kuper & Marmot, 2003; Marmot et al., 1991) and the INTERHEART Study
(Yusuf et al., 2004) show clearly how much lifestyle affects health. The EPIC
Study demonstrated that over 7,8 years, participants fulfilling 4 health-factors
(not smoking, BMI<30, >=3,5h/week of physical activity and adhering to healthy
dietary principles) had a 93% lower risk for diabetes, 81% lower risk of
myocardial infarction, 50% lower risk of stroke and 36% lower risk of cancer

than participants without any of those health-factors. (Ford et al., 2009)

NHANES research showed substantial overall decreases in adherence to the
healthy habits of avoiding obesity, not smoking, being physically active,
consuming at least 5 portions of fruits and vegetables and limiting alcohol
consumption. From NHANES 1l in 1988-1994 to NHANES IV in 2001-2006 the
amount of the population adhering to all five healthy habits shrunk from 15% to
8%. (D. King et al., 2009)

The Whitehall studies provides evidence for the influence of stress levels on
CHD development and progression. (Kuper & Marmot, 2003) Whitehall I
supports a positive relationship between higher job status and lower prevalence
of ischemic heart disease and chronic bronchitis in the studied population of 10
314 British civil servants. (Marmot et al., 1991)

The 52-nation INTERHEART study identified tobacco use, obesity, lipids, and
psychosocial factors as accounting for about 90% of the population-attributable
risks for myocardial infarction. (Lanas et al., 2007; Yusuf et al., 2004) Fruit and
vegetable consumption and exercise were identified by Lanas et al. and Yusuf et
al. as protective factors. Psychosocial stress was also strongly associated with risk

of myocardial infarction.

Other research by Ornish et al. also documents the possible effects of

comprehensive lifestyle changes such as reversing heart disease (Ornish et al.,



1990, 1998), slowing prostate cancer progression (Ornish et al., 2005) and

increasing telomerase activity (Ornish et al., 2008).

4.2 Why Health Behavior Change (HBC)

Many of these risk factors are modifiabl e a
can be defined as the aggregate of daily behaviors (nutrition, physical activity,

psychosocial factors), which significantly influence physiology and health. (Rippe,

2013)

The solutions to these lifestyle related diseases could be found in lifestyle change.
HBC therefore, is of critical importance, however behavior change interventions

have only a very low success rate as shown in the following.

4.3iWhy 1 s 1t so difficul"

Challenge of changing health behavior

The most prominent problem in changing health behavior, besides the initial
change in behavior, is in long term adherence. Dropout rates are high and most
programs fail to change health behavior of participants long term as shown by the
low rates of effectiveness in meta-analyses. For example in one 7-month lifestyle
change intervention, only 35% of participants finished the program. (Bazzano et
al., 2009) An analysis of a multidisciplinary adult weight management program
with 1205 patients also showed an average attrition rate of 42.8% at the 6 month
follow up. Even if participants actually would complete the program, the rather low
effectiveness of most interventions is also a pressing issue. In a meta-synthesis of
62 meta-analyses across several health domains the researchers found low to
medium effect sizes of 0.08-0.45. ( Johnson, Scott-Sheldon, & Carey, 2010)
Basing interventions on evidence based theories could improve these numbers as

explained in the following section.
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4.4 Theories and models of health behavior change

Theories of behavior change are comprehensive answers to the question: AVhy
does behavior change?0They incorporate a variety of constructs, interventions
and methods to explain relationships or causal pathways that influence behavior.
(Michie et al., 2008) Smaller formalized concepts of reality are called Models.
They are often more descriptive than theories. An example would be the fFogg

behavior model 6 that wil/ be explained in n

Understanding the "why" of change and which factors matter in which context,
allows researchers and clinicians to more effectively tailor interventions to

individuals or target populations.

Theories that explain and predict behavior change better could help in designing
more effective interventions, which would reduce the high dropout rates and

increase effects of existing intervention.
What makes a theory useful?

Useful theories show clear relationships between the constructs and are

operationalized in a way that makes them simple to integrate into interventions. As

the psychologist Kurt Lewinsaid: o0 There is nothing more pr a:t
Theoryo(Lewin et al., 1951)

ltés also important to consider, that inter
like bad advertisements can funselldogoods by harming overall sales. (Bushman &

Stack, 1996; Hornik et al., 2008) Therefore it is of critical importance that the

invisible mechanisms in behavior change processes do become visible through

theories and models. Only in this way the targeted removal, addition or

modification of elements in behavior change interventions can be tested, in order

to achieve a greater impact of the intervention.

11



5 Methods

5.1A data driven process to select theories

In researching the selection criteria of relevant meta-analyses and reviews, it
becomes apparent that such criteria often lack entirely for large scale comparisons
of Health Behavior Change Theories (HBCTSs). Researchers simply pick certain

theories, but do not offer any explanation why these were selected.

For example in the following review the authors simply state which theories have
fr ecei ved t he (Brandey & Gutog-Readt 20aD)00 page 158S: fiThe
most commonly investigated theories of health behavior are the health belief
model, the protection motivation theory, the theory of reasoned action, the theory
of planned behavior, and the social-cognitive theory and self-efficacy (one's
perceived ability to make or maintain specific changes). fiand on page 159S: "In
addition to the theories used to predict adherence to health behaviors, there are
also models that address the processes of behavior change and thus allow for the
examination of adherence. Briefly, those that have received the most attention are
self-efficacy/social-cognitive theory, the relapse prevention model and the
transtheoretical model, often referred to as the stages-of-change model (also see

the precaution, adoption, process model).”

The same goes for institutions in other fields, such as the world bank in
economics, which presented a selection of health behavior change theories in their
2010 report on behavior change without providing any reasoning for selecting
them. (World Bank, 2010) Often these are just called the "most prevalent

theories".
A targeted search

The usual process for conducting reviews or meta-analyses consists of a targeted
search for single or few health behaviors such as condom use or fruit and
vegetable intake. The search results are then filtered down by predetermined

criteria, often just based on the contents of the abstract and then analyzed.

As this thesis aims to analyze and describe older and newer theories of health
behavior change this process is not advisable, due to the extensiveness of the
12



available literature. Even if one would conduct such a wide ranging, systematic
analysis, little would be gained as quality of studies based on single theories
varies considerable from trial to trial. Different laboratories and researchers have
different standards for methodological quality such as regarding data collection,
analyses and controlling for variables. Also the methods sections are often

incomplete as they only list a selection of the actual methods.
Surveying other researchers

Another method for selecting theories to review, consists of researchers surveying
other scientists to identify the theories (Davis et al., 2015, pp. 3271 328):

firo inform the literature search strategy, theories of behavior and behavior change
were identified through expert consultation with the advisory group and an initial
scoping of the literature using generic and discipline-specific terms related to

behavior and behavior change theories.

tended to be used by anthropol ogists,

psychol ogi sts. 0

However, this method also carries a lot of inherent biases. An invisible selection
bias could lead to a sample of researchers that focused their research on certain
theories or are only familiar with a few of them. This would bias the entire following
analysis and comparison and make the overall work less valuable form a scientific
standpoint as well as making it less useful from a clinical perspective, as one

would be missing useful parts of the available evidence.
The solution

The solution to this conundrum presents itself in a research strategy to select the
most prevalent theories, whilst explaining the reasoning for the selection and also
providing quantitative data for the relevance of the selected theories.

Due to the large amount of available HBCT in general, only select few of them can
be presented. One scoping review of Health Behavior Change Theories (HBCTS)
found 82 health behavior change theories in their initial research of theories.

(Davis et al., 2015) This review will be presented in more detail in a separate

For

6act i

chapt &dE(Vi defice fr om a Instre dolowimggve describe euw 0 ) .

process to select these theories.



We started with an initial research using Google Scholar, PubMed, Web of

Science and Google searches for fhealth beh
| iteratur e rTheafard haridbooksof heagh cdmmunication, behavior
change, and tr e a(Mantm & DiMatebh2013)eamade it he Handb o
of health behavi or (Riekbreehal, @@4).(IndtHistprocessivd i o0 n)

also followed the citations in the literature. From this research, we selected 3

established theories that represent a broad range of similar theories and 3 newer

theories of behavior change, that cover valuable, but underexplored aspects.

The overall process consists therefore of 2 parts:

1. We selected the theories from extensive literature research including the
scoping review covering 82 Theories by Davis. (Davis et al., 2015)
2. Used PubMed, Web of Science and Google Scholar publication volume as

objective markers for research interest and prevalence of these theories

5.2 Step 1: Selecting Health Behavior Change Theories from

research

Three established health behavior theories also represent an entire group of
health behavior theories as they have many structural similarities and often

models are developedonthefs houl der so of more establishe

T ACont i nual ardMwoatiesiwbede behavior change is explained as a
continuum from intention to change to actual behavior. Most representative
of this kind of model is the Theory of Planned Behavior (TPB). Many very
similar theories have been developed alongside or based upon TPB such
as the "Health Action Process Approach” (HAPA) by the German Prof.
Schwarzer. (Schwarzer et al., 2011) Due to the higher popularity and
greater evidence base, as shown in the quantitative PubMed data below,

this thesis will focus on the TPB.

1 ASt ages of Ch a dogese thk ltblealis change happens in
discrete stages. The transtheoretical model (TTM) is the most highly

14



developed form of theory in this field.

1 ASoci al L e ar n i arefocukdd @rotheisaxial aspects of behavior
change and put modeling and observational learning at the center of it. The
most dominant and foundational theory in thisfieldisBandur aés Soci al
Cognitive Theory (SCT), which is why this work will focus on the SCT to

represent social learning theories.

The 3 new theories and models chosen from the research are Behavioral

economics, the Fogg Behavior Model and Self Determination Theory.

1 Behavioral economics (BE) is an interdisciplinary field of economics and
psychology that offers a very valuable perspective onthei nbui I t 6 cogni
biases and irrational decision making. This unique perspective on behavior
change offers explanations for seemingly irrational human behavior and
produced many valuable insights for intervention design, which led to our
selection of it. Methods from behavioral economics such as nudging have
received a lot of attention in the past years. (Anderson et al., 2010) The
work of Nobelpr i ze wi nner Dani el Khanemand6s wo
decision making was foundational for this field. Khaneman summarized his
research on human decision making in 2011 in his bestselling book
ifhi nki ng, F a(Baniel Kahmemeh,|201%)0 .

1 The Fogg Behavior Model (FBM) has a clear focus on habitual behaviors
(fhabitso) and provi @esnyi nHacha ntjswn c tai dore hvaiv
method and program a practical implementation of its principles for long
term behavior interventions. This focus on habits makes it highly valuable to
this work and led to our decision to select it for further analysis. Habits
recently experienced a lot of popularity. For example in his bestselling book
ifhe power of habito Charl es cdotihabitgg expl

changes for long term behavioral changes. (Duhigg, 2012)

15



1 Self Determination Theory (SDT) is the third selected theory due to its
unique perspective on the quality of motivation and focus on autonomy in
behavior change. (E. L. Deci & Ryan, 1985a, 2000; Ryan et al., 2008)
These perspectives make it a very valuable additional candidate for

analysis and comparison.

We excluded other popular theories such as the fHealth BeliefMod e | 6 ( HB M) ,
because it is more focused on short term and on-off changes such as going to

screening appointments and this work is focused on long term lifestyle changes.
(Hochbaum & Rosenstock, 1952)

Chosen Theories and Models in overview:

Theory of Planned Behavior (TPB) for continual Models
Transtheoretical Model (TTM) for Stages of Change models
Social Cognitive Theory (SCT) for Social Learning Theories
Behavioral Economics (BE)

Fogg Behavior Model (FBM)

Self Determination Theory (SDT)

=4 =4 4 A4 -4 -

5.3 Step 2: Proxy Markers

We used database results as a proxy marker for researcher interest, awareness
and usage of the theory to validate the theory selection. For this end we searched
Web of Science (WOS), PubMed and Google Scholar with exactly the same
search terms. To collect the highest quality of evidence we limited the search to
the full name of the theories and, if necessary, used the British and American form

of "behavior". The search terms therefore were:

“theory of planned behaviour" or "theory of planned behavior"
"behavioural economics” or "behavioral economics”
"self-determination theory"

"transtheoretical model"

O O O o o

"social cognitive theory"

16



PubMed and WOS searches do overlap, however they also have some distinct
differences. PubMed covers medical and biomedical publications, whilst WOS also

includes the social sciences. These differences can be seen in the journal counts -

PubMed includes 6000 journals, dFalagpsset ed wi t

al., 2008) PubMed is publicly funded and run by the National Library of Medicine
(NLM), whilst WOS is a commercial database. PubMed also includes very strict
restrictions, whilst WOS indexes by less stringent criteria. Both databases are not
automated entirely like google scholar, but include human editors in the approval

process for indexation.

Other databases such as PsycINFO are too narrow in scope, which would have
skewed the data. It includes approximately3 mi | | i on entri es,
90 million. (American Psychological Association, 2017) We therefore excluded
these from the process. Less broad and more specialized databases were
excluded to prevent bias in publication numbers, which could happen due to a high
degree of specialization for example on exercise science, psychotherapy or

nutrition.

The data was limited to a 20-year timeframe from 1997-2017 in order to make the
data comparable across theories. This method also allows to show trends and

changes of the importance of the theory over the selected time frame.

We did purposely not use acronyms, as this would decrease the quality of search
results due to multiple possible meanings of the acronyms. For example, "SCT"
could also stand for fiFrench Medicinal Chemistry Society (Société de Chimie
Th®r apeutiistanueallranspamnt o .

PubMed Proxy Marker

The PubMed search (https://www.ncbi.nlm.nih.gov/pubmed/) was used and the

publication data exported on the right side as shown in the following screenshot.

17
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Figure 1: PubMed Screenshot

The search was not filtered to reviews as this could obfiscate the research interest.

One review could cover 100 or only a few trials, which would make such

restrictions problematic to evaluate overall research interest.

Total number of Publications for each HBCT:

1 TPB: 2389
1 TTM: 1261
1 SCT: 1293
1 BE:942

1 SDT: 954

Simply due to publication numbers, the "Health Belief Model" also appeared to be

a candidate as "health belief model" produced 1847 publications in a PubMed

search. However, we excluded it as explained above, because it is less suited to

long term lifestyle changes. Other researchers also criticised the lack of rules and

defined relationships between HBM constructs (Christopher J. Armitage & Conner,
2000; P Sheeran & Abraham, 1996) and the predictive ability of the HBM was

found to be @l owametapnalysis enghe HBVh @arrssonietral.,
1992)

In conducting a proxy marker analysis for the FBM with the search terms "Fogg

behavior model" or "Fogg behavior model”, we only found 17 publications in

18



PubMed. However as explained above we decided to include the model in our
analysis.

Searching for "Health Action Process Approach" by Schwarzer revealed a very
limited number of only 125 publications. This supports the exclusion of this model

for a further analysis in favor of the TPB.

All publications for the selected HBC theories in the PubMed database over a

period of 1997 to 2017 are graphically illustrated in the following chart (Figure 2).
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PUBLICATIONS SINCE 1997 FOR DIFFERENT HBC THEORIES COMPARED
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Year SCT TPB TT™M SDT BE
2017 7 132 35 104 83
2016 155 275 64 185 174
2015 123 24 73 132 174
2014 129 21 58 107 12
2013 108 176 76 76 85
2012 86 189 66 69 97
2011 78 168 72 64 4
2010 57 145 69 a7 33
2009 63 139 74 37 26
2008 7 133 79 27 17
2007 39 124 7 21 16
2006 43 86 82 23 1
2005 48 72 69 9 7
2004 34 5 56 8 4
2003 34 52 61 7 6
2002 18 37 43 7 4
2001 23 34 39 3 4
2000 16 22 37 7 5
1999 17 2 35 3 5
1998 14 21 26 6 1
1997 12 17 27 1 2

Table 1: Publications since 1997 year by year for individual HBCTs in PubMed
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Web of Science Proxy Marker

We used Web of Science (WOS) because of its content of 90 million publications. To
conduct the analysis, we used the WOS search

(https://apps.webofknowledge.com/WOS GeneralSearch input.do) with the same

terms as the PubMed database searches.

Web of Science™ Core Collection [~

(il Coming

Basic Search

"social cognitive theory” Topic ~ m

+ Add Another Field Reset Form

Figure 3: WOS Screenshot of search field

After conducting the search for the appropriate term, we selected "Analyze Results".

: THOMSON REUTERS"

My Tools Search History  Marked List

Results: 2,870 Sortby: | Publication Date - newest to oldest 4 Page|1 of 287 P
(from Web of Science Core Collection)

You searched for: TOPIC: ("social ¢

Coritve Bieoryz) = More Select Page H = Save to EndNote online | | Add to Marked List
‘ Create Alert
1. Coping with the risk of internet connectivity in hotels: Perspectives from American consumers Times Cited: 0
traveling internationally (from Web of Science Core
Refine Results By: DeFranco, Agnes; Morosan, Cristian Collection)
TOURISM MANAGEMENT Volume: 61 Pages: 380-393 Published: AUG 2017
— r Usage Count ~
Findit EEXN| Full Text from Publisher View Abstract
Search within results for...
2.  Tobacco and Alcohol Use in People With Mild/Moderate Intellectual Disabilities: Giving Voice to Times Cited: 0
Their Health Promotion Needs (from Web of Science Core
By: Kerr, Susan; Lawrence, Maggie; Middleton, Alan R; et al. Collection)
Web of Science Categories Y JOURNAL OF APPLIED RESEARCH IN INTELLECTUAL DISABILITIES Volume: 30 Issue:4 Pages: 612-626
Published: JUL 2017 Usage Count -

PUBLIC ENVIRONMENTAL
St S bt st [ P yr——| ——— [

Figure 4: Screenshot of the Process in WOS to analyze results

Finally, we saved analysis data to file for further analysis in an excel database.
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https://apps.webofknowledge.com/WOS_GeneralSearch_input.do

Results Analysis

<<Back to previous page

2,870 records. TOPIC: ("social cognitive theory*)

Rank the records by this field: Set display options: Sort by:
Languages

Organizations Show the top Results. ©Record count
Organizations-Enhanced Minimum record count (threshold): Selected field
Publication Years

Analyze

Use the checkboxes below to view the records. You can choose to view those selected records, & you can exclude them (and view the othe

= View Records Save Analysis Data to File
N Eicinda Racoris Field: Publication Years Record Count % of2870 BarC © Data rows displayed in table
All data rows (up to 200,000)
2016 331 11.533 % |
2015 280 9.756 % |
2014 274 9.547 % |
2013 220 7.666 % |
2012 204 7.108 % | |
2011 193 6.725 % ]
2010 163 5.679 % [ |
2009 156 5.436 % |
2008 140 4.878 % |

Figure 5: Screenshot of data export in WOS

From this we could create a graphical representation and a year by year tabular

comparison.

All publications for the selected HBC theories in the Web of Science database over a
period of 1997 to 2017 are graphically illustrated in the following chart. The FBM is
not included in the table due to the low amount of results. We found 3 publications in

WOS with the search terms "Fogg behavior model" or "Fogg behavior model".
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Table 2: Publications since 1997 year by year for individual HBCTs in WOS

Year TPB TT™M SCT BE SDT
2017 230 51 105 143 290
2016 606 127 331 412 702
2015 549 148 280 328 635
2014 419 95 274 278 508
2013 376 153 220 254 418
2012 391 144 204 242 347
2011 377 145 193 179 201
2010 326 129 163 179 238
2009 284 143 156 120 177
2008 231 144 140 94 156
2007 195 125 106 59 94
2006 160 124 104 65 73
2005 150 122 80 45 45
2004 102 81 63 31 42
2003 111 80 65 29 31
2002 73 68 48 25 21
2001 63 54 62 19 14
2000 58 46 43 22 22
1999 a7 55 49 21 17
1998 46 35 39 23
1997 26 30 27 16 5

25



To offer additional quantitative support for the validity of the WOS and PubMed
data, weodve also performed an analysis of a
Scholar. We refrained from a yearly comparison and data analysis, due to the

technical limitations of the database regarding this aspect.

Google scholar is a fully automated search engine, provided by Google and
provides more data than PubMed at the expense of hand selection, broader
inclusion across most scientific fields and through less stringent quality guidelines.
In one direct comparison between PubMed and Google Scholar researchers found

twice as many results in Google Scholar as in PubMed. (Shariff et al., 2013)

As Google Scholar is a far newer database (launched 2004) and likely to be less
accurate for older publ i @arebgemal;yeamimd ve r est

frame from 2007 to 2017 as shown below.

Web Bilder Mehr...

GO gle "behavioral economics" or "behavioral economics" v n
Scholar Ungeféhr 23.1
I Artikel Meinten Sie: "behavioral economics" vs "behavioral economics"
Meine Bibliothek Tipp: Suchen Sie nur nach Ergebnissen auf Deutsch. Sie kénnen lhre Sprache in den Scholar-Einstellungen. festiegen.
Behavioral economics: Past, present, future [PDF] caltech.edu
Beliebige Zeit WBETT Do - Advances in behavioral economics, 2011 - books.google.com
Seit 2017 Page 32. CHAPTER 1 Behavioral Economics: Past, Present, Future CO LIN F. CAM E RER AND
. GE OR GE LOE WE N STE IN BEHAVIORAL ECONOMICs increases the explanatory power of
Seit 2016 economics by pro- viding it with more realistic psychological foundations. ...
Seit 2013 Zitiert von: 1153  Ahnliche Artikel Alle 35 Versionen Zitieren Speichern
Zeitraum wabhlen... p r z
BucH] Advances in behavioral economics [PDF] cmu.edu
2007 — CF Camerer, G Loewenstein, M Rabin - 2011 - books.google.com
... Page 2. Page 3. Page 4. Advances in Behavioral Economics Page 5. THE ROUNDTABLE SERIES
Suche IN BEHAVIORAL ECONOMICS The Roundtable Series in Behavioral Economics aims to advance

research in the new in- terdisciplinary field of behavioral economics. ...
Zitiert von: 1287 Ahnliche Artikel Alle 8 Versionen Zitieren Speichern Mehr

Nac; Relevanz BucH] An introduction to behavioral economics
sortieren ) N Wilkinson, M Klaes - 2012 - books.google.com
Nach Datum sortieren  page 2. Nick Wilkinson and Matthias Klaes An Introduction to Behavioral Economics 2nd

EDITION Page 3. ... Page 11. Preface The first edition of this book started out by saying that there
chniild nat raally naad tn ha a hanlk antitlad 'Rahaviaral Eranam ire'

Figure 7: Screenshot of Google Scholar search

Table 3: Search terms and results for HBCTs in Google Scholar

Search terms used Number of results

"theory of planned behavior" or "theory of planned behavior" 16 200
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"transtheoretical model"

"social cognitive theory"

"behavioral economics” or "behavioral economics”

"fogg behavioral model 06 or ffog

"self-determination theory"

16 400

26 900

23 100

19

23 400

The high amount of search results for the selected theories, excluding the FBM,

offers additional quantitative support for the selection of theories. As shown in the

following Table 4 of summed up results by each theory per database and by total

sum across the 3 databases all selected theories exempt for the FBM have

received great research interest in the past 20 years.

Table 4: Accumulated analysis of all database searches

Sum
Pubmed WOS Scholar across

Databases

TPB 1921 4820 16 200 22 941
TT™ 1185 2099 16 400 19 684
SCT 1145 2752 26 900 30 797

BE 785 2584 23 100 26 469
FBM 17 3 19 39
SDT 954 4135 23 400 28 489

Sum by
Satabase: 6007 16 393 106 019
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5.4 Evidence from a scoping review

The most often utilized theories according to the number of articles found from
1977 and 2012 in the scoping review were (number of articles for corresponding

theory in brackets):

1 Transtheoretical Model (TTM) (91),

1 Theory of Planned Behavior (TPB) (36),

1 Social Cognitive Theory (SCT) (29),

1 Information-Motivation-Behavioural (IMB) Skills Model (18),
1 Health Belief Model (HBM) (9),

1 Self-Determination Theory (SDT) (9),

1 Health Action Process Approach (HAPA) (8)

The rather low number of articles included in the scoping review are due to the
restrictive selection criteria such as the exclusion of articles with multiple behavior
change theories, animal studies, single case studies, scale development,
measurement or program development etc.. Of the 8680 articles found in all
database searches 6620 were excluded based on the abstract, leaving 2060
articles. After full text screening of the 2060 articles, only 256 articles from the

initial search thus were included in the review.

This scoping review offers additional evidence for our selection of SDT, SCT, TPB
and TTM for further analysis in this work as explained in the following. We
however excluded HAPA and HBM due to reasons explained above. The
Information-Motivation-Behavioural (IMB) model was soley developed for the
prevention of AIDS for example through increasing condom use and therefore

does not fall into the scope of this work. (Fisher & Fisher, 1992)

5.5 Selected Theories

These are the theories and models that have been selected through the process
above. They are supported by the quantitative data in form of the proxy markers
from PubMed, Web of Science and Google Scholar. They will be also be covered

in this order:

1 Theory of Planned Behavior (TPB)



1 Transtheoretical Model (TTM)

1 Social Cognitive Theory (SCT)
1 Behavioral Economics (BE)

1 Fogg Behavior Model (FBM)

1 Self Determination Model (SDT)

This order of the HBCTs is based upon the following rationale: TPB will be
discussed first due to the prominence of TPB in HBC in general and as the most
established continual modal witht h e ¢ o n intenfionoinaHe cefiter. To
contrast this theory we followed up with the most established stage based model:
the TTM. SCT followed as the third of the established theories. The less
established theories will be presented alphabetically.
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6 Presentation of the HBCTs

In order to allow a comparison of the selected theories and models, these will be
presented and analyzed sequentially. First the available empirical evidence
supporting the theory or model will be presented. Then limitations will be

discussed.

A short conclusion will be provided. The overall comparison of models and
theories wild.l be pr eseynopsigh isrecttamuwml aif
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6.1 The Theory of Planned Behavior (TPB)

The Theory of Planned Behavior (TPB) is a theory of (social) behavior that aims to
explain human behavior and behavior change. (Ajzen, 1991) It is based on the
Theory of Reasoned Action (TRA). (Ajzen & Fishbein, 1980) The TRA aims to

explain behavior as the result of intentions.

Difference between TRA and TPB: From Intention to Action

The TRA states that positive attitudes towards a behavior (the behavior is

perceived as useful) and positive subjective norms (significant others see the

behavior as positive) lead to higher intentions to perform the behavior, which in

turn leads to a higher likelihood of actually performing the behavior.

The two constructs of M\t t i
( A baadhBwh joeatli e |l Nerfmogd ,f eed

perform the behavior as illustrated by the following diagram.

t he

behavi

tude

or

Beliefs about the outcome
of the behaviour

(“If | eat healthy, | will feel
better and live longer.”)

t owar ds

Evaluations of the
expected outcomes
(“Feeling better and living
longer is good™)

Attitude towards action

acti

ono,

wh i

/

Normative beliefs
(“My Friends want me to

eat healthy”)

Behavioural intention

Y

Behaviour

Motivation to comply
("l want to do what they
want me to do")

NSNS

Subjective norms

Figure 8: The Theory of Reasoned Action illustrated with the example of "healthy eating" based on

Ajzen, 1980

But behavior is not always under volitional control, therefore the TPB was

developed. For this end the TRA was extended with the concept of iPerceived

Behavi

or al

Control

0

(PBC),

resul

ti

ng
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PBC is the belief to what extent one is able to change the behavior and can be
eguated to the concept of self-efficacy (see the chapter about Social Cognitive
Theory for a definition). It is made up of control beliefs (beliefs about factors that
facilitate or hinder performance) weighed by the perceived power of the control

factor (how much these factors impact the behavior).

Beliefs about the outcome
of the behaviour

(“If | eat healthy, | will feel
better and live longer.”) \

Attitude towards action

/

Evaluations of the
expected outcomes

Y

Behaviour

Behavioural intention

(“Feeling better and living
longer is good”)

Normative beliefs
(“My Friends want me to
eat healthy”)

Motivation to comply
(“I want to do what they
want me to do”)

> Subjective norms

Control Beliefs
(“Making good choices will >
be hard.”)

Perceived behavioural
control

Figure9: The Theory of Planned Behavior illustrated
Ajzen, 1991

6.1.1 Usefullness of the TPB

A multitude of research has been performed on the TPB in the field of health

behavior change.

A 2001 Meta-Analysis on the TPB could predict about 39 % of variance in
intentions, but only account for about 27 % of behavioral variance. (Armitage &
Conner, 2001) Explained behavioral variance refers to the percentage of the
variance in observed behavior that is explained by the model. The same goes for
explained behavioral intentions. The variance is measured by comparing the
model of behavior and its results to the actually observed behavior. If the model
predicts the behavior perfectly, there would be zero variance observed and 100
Percent of the behavior could be explained by the model. The meta-analysis

covered 185 independent studies published up to 1997 and tested the
32
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relationships between attitude, subjective norm, intention, perceived behavioral
control and behavior.

A 2011 Meta-Analysis of the TPB did support a similar predictive power to the
2001 Meta-Analysis. (McEachan,et al., 2011) In this analysis, the TPB explained
23.9% of behavioral variance for physical activity and 21.2% for diet behaviors.
The Meta-Analysis by McEachan et al. summarised 237 prospective tests of the
TPB with a total number of 61,514 participants. The elements of the TPB such as
attitude towards action, perceived behavioral control and intention were measured
and analysed for their predictive value of observed behavior.

Longer term behaviors (vs. short term) and those behaviors assessed with
objective measures (vs. self-reporting) were less reliably predicted. (McEachan et
al., 2011)

This indicates that the TPB is more useful for predicting self-assessed behaviors,
rather than objective measurements of behavior and predicts behavior better in the
short term, than in the long term. These have been consistent findings in the
analyses that have been conducted on the predictive power of the TPB.

Despite these constraints , some researchers argue that Interventions based on
the TPB can be more effective than those without such a theoretical basis. (Webb
et al., 2010) A sound theoretical basis can allow for a more deliberate targeting of
theoretical constructs such as perceived behavioral control (PBC) and to directly
target sub groups that stand to benefit the most (such as those with a severe lack

of perceived self-efficacy).

The TPB is in part so popular, due to its clear operationalization. The guidelines
provided by the authors regarding how to measure, analyse and develop
interventions, do make the theory easier to adopt and test for researchers.
(McEachan et al., 2011)

6.1.2 Limitations of the TPB

The TPB does have several weaknesses, such as limited predictive power, the

intention-behavior gap and several missing components.

Limited predictive value
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In experimental studies or studies where objective measurements of behavior
have been used, the predictive value of the TPB appears to be considerably
limited. (F. Sniehotta, 2009)

Some researchers even go as far as to question the role of the TPB in behavioral

sciences in general. (F. Sniehotta, 2009)
Intention-Behavior Gap

Overall the TPB does not predict behavior as well as it does predict intentions. The
TPB is primarily an intention theory. Intentions can be strong predictors of
behavior, but no consistent and linear relationship between intention and behavior
has been shown so far. The Extension of the Model through PBC does help to

predict actual behavior, but a significant gap still remains.

In a Meta-Analysis of meta-analyses by Sheeran, the average correlation of

intention to behavior was 0.53. (Paschal Sheeran, 2002) According to Sheeran,

this can be consideredasai ar ge o6 i nfluence of intention
course especially varies according to how much control the person perceives to

have over the behavior in question.

Depending on type of behavior, complexity of actions required as well as the
context of the behavior, intention can be a strong or weak predictor for observed

behavior.

A 2002 review by Sheeran proposes the following moderating factors between

intention and observable behavior (Paschal Sheeran, 2002):

T Amount of Control: How much is the behavior under the control of those
intending to act?

A single action with a controllable outcome (take one dose of a drug) will be
influenced more strongly by intention than a goal such as deadlifting 150

kg, which consists of several complex actions, that influence each other.
Also factors, such as knowledge, ability, resources, cooperation by others

and opportunity, can be necessary or helpful in translating intentions to

action. All of these influence the amount of actual control one has over their
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behavior independent of intention.

Intention Types:

o

Intentions vs. Expectations i Expectations differ from Intentions by
accounting for more factors that could make the behavior less likely
to perform. Instead of asking study participants for their intention to
do something, expectations are determined by asking for the
likelihood of occurrence of the studied behavior. (Warshaw & Davis,
1985)

Expectations have therefore been shown to have a stronger
predictive power for behavior than intentions. However Prediction is
not explanation. (Stephen Sutton, 1998) Explanation requires
insights into causal determinants of behavior, which a better

prediction method or variable does not provide.

Implementation Intentions are fextended intentionsoas they
require study participants to form intentions including time and place
of their behavior. (Gollwitzer, 1999) Instead of fintending to do Zg an
implementation intention is fintending to do Z, if Situation Y occursa
In most studies implementation intentions lead to a markedly
increased performance, such as greater weight loss or increased
consumption of fruits and vegetables. (Chapman et al., 2009;
Hannan et al., 2000; Luszczynska et al., 2007; Paschal Sheeran &
Orbell, 2000)

1 Properties of Intention:

o

Temporal Stability T The stability of intention scores over time have
been shown in research to be an important independent quality of
intentions. Stability can be assessed over time by asking study
participants how strongly they intend to stick to their behavior.
(Paschal Sheeran & Abraham, 2003) Stability of intentions has been
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shown to moderate the relationship between exercise intentions and

exercise behavior (Conner & Godin, 2007; Godin et al., 2010), and

health behaviors suchasgeneraltheal t h protecti ondo an:i
activity (Conner & Godin, 2007). In research stability also shows

protective utility to increase resistance to attacks through

counterarguments. (Cooke & Sheeran, 2013)

Degree of intention formation refers to how much the intention is

t hought througho by considering the
A higher degree of intention formation does significantly strengthen

the intention-behavior link. (Icek Ajzen, 1991; Bagozzi & Yi, 1989;

Godin & Kok, 1996; Paschal Sheeran, 2002)

Attitudinally vs. normatively controlled Intentions refer to the

differentis our ces o of the intention. Attit.
springfromanfi nt ernal | ocus of control 0 suc
beliefs. Normatively controlled intentions have been formed by

subjective norms, such as approval, reward and punishment. They

originate fromanfe x t er nal | o cAnm attitudihallyc ont r ol 0.

(i nt e r ooatlolled/iritention shows a stronger intention-behavior

relationship than an normatively (fe x t er nal | yo) contr ol | €
(Paschal Sheeran et al., 1999)

Certainty of intentions are measured by asking participants how

certain are you about your intention?
latency to intention items (how many milliseconds participants need
toanswere.g.iwi | | eat healthy foods in the
Greater certainty is related to a stronger intention-behavior

relationship. (Bagozzi & Yi, 1989) (John N. Bassili, 1993) (Pieters &

Verplanken, 1995) (Paschal Sheeran et al., 1999)

Accessibility of intentions might also influence the relationship
between intention and behavior. Several Studies support a positive
relationship. (J. N. Bassili, 1995; John N. Bassili, 1993) Others
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however show no such effect. (Doll & Ajzen, 1992)

1 Personal and cognitive variables:

o Action Control is a concept developed by Kuhl et al and sorts study
participants in a continuum from faction-orientatedoto fstate-
orientateda (Kuhl & Beckmann, 1985; Kuhl & Beckmann, 1994)
Action oriented people tend to focus on the actions they need to take
to close the gap between the current state and their goals, whilst
state focused people will dwell on their current situation or their
visions of the future. The former tend to handle anxiety and set-
backs better, whilst the latter conserve energy better.

The evidence for action/state control moderating the intention-
behavior relationship is mixed. Some research supports an influence
( Kuhl, 1982; Schifter & Ajzen, 1985), whilst other researchers could
find no such effect (Bagozzi et al., 1992; Kendzierski, 1990).

These inconsistencies in the findings can likely be attributed to an
opaque interaction between personality, intention and behavior.
(Fuhrmann & Kuhl, 1998; Julius Kuhl & Fuhrmann, 1998)

Overall a personality variable will have several complex interactions
and there is a lack of research to allow drawing any more concrete

conclusions.

o Anticipated regret describes the amount of tension or regret people
feel if they do not take action on their intentions. Research could
show a moderating effect on the intention-behavior relation,
independent of past behavior. (Abraham et al., 1999; Paschal
Sheeran, 2002)

o Self-schemas 1 These concepts refer to the self-definition of a
person. One such self-schema could be fi keep in shapea Such a
schema would make a person to follow through on exercise related
intentions more likely. (Kendzierski & Deborah, 1990) People with

self-schemas that match to the intentions/behaviors in question, tend
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to have more stable intentions. (Kendzierski & Whitaker, 1997)

o Conflicting Intentions i Some behaviors and intentions can conflict
with each other, such as dieting and increasing sports performance.
(Abraham et al., 1999; Paschal Sheeran & Orbell, 1998) In contrast
to fcompetingointentions, the behavior can still be conducted, but are
negatively correlated. Depending on the number and strength of
concurrent intentions, this will affect the likelihood of translating

behavior into action.

1 Relationships between all of the determinants above i All of these
moderaters could influence each other in either direction and build a

complex web of interactions that moderate the intention behavior relation.

Due to all of these complex and still under-researched interactions, it becomes

clear that there is a significant gap between intentions and behavior.

The focus of the TPB on intentions, therefore, limits its use in designing and
evaluating behavior change interventions, changing health behavior or in

explaining it.
Possibly missing or insufficiently included components in the TPB

Several components that have been shown to alter health behavior are not part of

the theory such as:

1 Habits: The influence of strong, habitual behaviors (habits) is missing from
the TPB. (Norman & Cooper, 2011)

1 The role of environment (physical and social) (Sniehotta, 2009)

1 Past behavior (Abraham & Sheeran, 2003; Norman & Smith, 1995)
Variability of personality and self-identity T Individuals will behave
differently in the same and in different circumstances depending on their
personality profile and self-identity. (Hassandra et al., 2011)(Akbar et al.,
2015)

1 Type of the health behavior i depending on the type of health behavior
studied, the predictive power of the TPB can vary strongly. (Akbar et al.,
2015)
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Fishbein and Capolla (the creators of the TPB) have attempted to address some of
these weaknesses such as the influence of environment, skills or past behavior in
their Integrated Model. (Martin Fishbein & Cappella, 2006) The integrated model
does seem to be a significant improvement through the inclusion of these relevant

factors.

Especially the factor of past behavior appears to be highly relevant for predicting
future behavior. Past behavior has in extreme cases been found to be the only

significant predictor of prospective behavior. (Norman & Smith, 1995)

Figure 10: A scheme oateéetiemddekegwi th environment and past

AExercisedo adapted from Fishbein & Cappella, 2006

The effectiveness of the integrated model compared to the original model is still
unclear. There has been no comparative analysis or extended testing of these

models, yet. Further research is needed to allow for a grounded valuation.

6.1.3 Conclusion

Overall the TPB does have its strengths and does explain a considerable part of
the variance in health behavior. However, it shows several limitations and

weaknesses, that need to be addressed through further development of the theory
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