University of
<> Reading

IMPACTS OF ATTITUDES
AND PERSONALITY TRAITS ON WEIGHT GOALS
AND WILLINGNESS TO PAY
FOR A PERSONALISED NUTRITION PROGRAMME
IN THAILAND

SCHOOL OF AGRICULTURE, POLICY AND DEVELOPMENT

THE UNIVERSITY OF READING

A thesis submitted to the University of Reading
in fulfilment of the requirements for the degree of Doctor of Philosophy

in Agricultural and Food Economics

Suwanna Sayruamyat

March 2018



Declaration

I confirm that this thesis is my own work and the use of all material from other sources

has been properly and fully acknowledged.

o

Suwanna Sayruamyat



Certificate of Readiness to be included in Library

I grant powers of discretion to the University Librarian to allow this thesis to be copied
in whole or in part without further reference to me. This permission covers only single

copies made for study purposes, subject to normal conditions of acknowledgement.



Acknowledgements

To a great degree, there are many people who have supported me on the long path
toward this PhD. I would like to express my deepest gratitude to my first supervisor,
Associate Professor Giuseppe Nocella, for his constructive guidance, patience,
understanding, care, and encouragement in every part while doing this research. I am
also thankful to my second supervisor Professor Nikos Georgantzis for the time and
effort that he has contributed to my research throughout the past three years. Without

them, this thesis would never have been completed.

I would like to sincerely thank the Royal Thai Government for the scholarship
supporting this work. Furthermore, I am also thankful to Kasetsart University and staff

for supporting and assistant my doctoral study.

My heartfelt thanks go to my assistant researchers and all respondents who participated
in this study for their kind and informative answers to the enormous questionnaire.

Without them, this thesis would have never succeeded.

I would like to express my appreciation to my friends and my colleagues in the
Department of Agricultural and Resource Economics, Kasetsart University, Thailand.
They were always willing to help, give suggestions, cheer me up, and stand by me

throughout this journey.

For enormous contributions toward this PhD thesis, I would like to acknowledge Dr

Winai Nadee for support, guidance, experience sharing and proofreading my thesis.

Throughout my PhD life, I would like to thank my parents, my siblings and my aunt
for their love, inspiration, encouragement, and best wishes for all time to achieve this

doctoral study.



Dedication

This PhD thesis is dedicated to my parents, my siblings and my aunt for their endless

love, support and encouragement.



Abstract

The international growth rate in the obesity epidemic has doubled since 1980 and this
is an indication of poor lifestyles in many countries. The increase in obesity rates is not
surprising when it happens in developed countries but when this increase appears
rapidly and continuously in upper-middle income countries like Thailand it raises

concerns about public health.

In order to eliminate the growth rate of obesity in the Thai population, it is important
to understand not only the causes of increases in body weight but also to understand
what significant determinants influence behaviour related to obesity. Accordingly,
dieting is the most important and effective treatment to achieve weight goals. However,
in some cases diets are considered a threat to dieters as dieting might have a negative
impact on body weight, therefore rising obesity rates remains a severe public health
concern despite the fact that the majority of people aim to lose weight. Personalised
nutrition programmes may help policy makers, marketers and professionals to
introduce dietary programmes to help people achieve their weight goals. This study
presents an opportunity to enhance knowledge in the context of healthy dietary
behaviours focusing on the aspect of economics and social psychology. In social
research, the health-related behavioural study is an important approach to
understanding cognitive determinants of health behaviours such as healthy eating and
physical activity, while also being a way of exploring how these determinants influence

and predict such behaviour.

This study aims to achieve three objectives: 1) to explore how attitudes, social norms,
habits, risk attitudes, time preferences, socio-demographic and economic
characteristics influence willingness to pay for a personalised nutrition programme
proposed to reach weight goals; 2) to evaluate whether stated behaviour and WTP for
the proposed PN programme is stable over time; 3) to assess how personality traits,
time preferences, commitment, self-control, weight change and life satisfaction

influence weight goal achievement.

The key findings showed that the Heckman sample selection model was an appropriate
econometric model that represents all determinants from economic and psychological

aspects via an expectancy value model to predict health behaviour. Thailand is a



vi

potential market for Personalised Nutrition Programmes and such programmes should
be a good starting point to improve the dietary habits of the Thai people. Goal
commitment and self-control around eating behaviour are important inhibition

facilitators to help participants stay focused when trying to achieve their weight goals.

Keywords: Expectancy value model, Attitudes, Time preferences, Willingness to

pay, Personalised Nutrition Programme, Weight goal achievement
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CHAPTER 1

INTRODUCTION

This chapter will set the research context for the three papers presented in Chapters
Two, Three, and Four where the determinants of trying to achieve weight goals will be
explored from different angles of modelling conceptual frameworks of economics and
social psychology. The starting sections of this introduction are an overview of the past
and current international obesity situation (Section 1.1) with a focus on its prevalence
in Thailand (Section 1.2) which is the country where this study was conducted. Section
1.3 highlights the economic reasons causing the obesity epidemic, while Section 1.4
reviews studies exploring how socio-demographic, economic and psychological factors
affect obesity and diet behaviour. Section 1.5 focuses on studies employing social
cognition models to predict healthy eating behaviour and physical activity. Section 1.6
highlights past findings of research conducted on weight goal achievement. Section 1.7
gathers research gaps identified in previous sections. Section 1.8 presents research
questions linked to some of the research gaps presented in Section 1.7 together with the
conceptual framework developed to achieve stated objectives. Finally, Section 1.9

outlines the structure of this PhD thesis.

1.1 Background

Overweight and obesity are the consequences of the surplus of body energy stores
(energy intake over energy expenditure). Higher calorie intake has been correlated to
food containing a higher quantity of fat and sugary sweetened beverages which provide
‘empty’ calories leading to lower nutrition intakes (Giskes et al., 2011). Since 1980
international statistics show that an increasing number of people around the world is
becoming overweight and obese (WHO, 2016). The continuous international double
growth of overweight and obesity as well as indicating poor quality of life is raising
concern among politicians because obesity is becoming an epidemic and is affecting
adults, the elderly and also children in developed and less developed countries. The rise
of obesity prevalence is caused by unhealthy diets and lack of physical activity, which
can lead to several non-communicable diseases (NCDs) such as cancer, diabetes,
cardiovascular disease, high blood pressure, and premature loss of life (WHO, 2015).

In 2014, 39% of the world adult population (18 years and older) was overweight (1.9



billion) and 13% obese (600 million). The percentage of overweight men and women

was nearly the same (38% men and 40% women).

In 2015, the highest adult obesity rates in OECD countries were observed in the United
States (38.2%), Mexico (32.4%), New Zealand (30.7%) and Hungary (30%) and the
United Kingdom (26.9%). In contrast, the lowest adult obesity rates were observed in
Japan (3.7%), Korea (5.3%), India (5%), Indonesia (5.7%) and China (7%) and Italy
(9.8%) (OECD, 2017). OECD forecasts that the threshold of obesity population will
continually increase by more than 30% in the United States, Mexico, and England until
2030 (ibid.). Moreover, the World Obesity Federation (2017) forecast that in 2025, 2.7
billion adults worldwide will suffer from overweight and obesity, and the annual global
medical bill for treatments of obesity will consequently be up to US$1.2 trillion per

year.

At a macroeconomic level, different patterns of obesity can be explained by the
different degree of economic development between developed and less developed
countries. According to Philipson and Posner (2003), technological changes were the
cause of long-run growth in obesity prevalence. They argue that economic growth
increases the number of sedentary jobs, which negatively affect consumers’ lifestyle in
terms of dietary habits, physical activity and leisure time. As a result, obesity becomes
a problem especially for the poor (McLaren, 2007). This indicates that a higher level of
economic development has a positive relationship with obesity prevalence, which could
imply that an economic crisis may reduce the number of overweight and obese people.
For example, during the economic crisis in Cuba from 1989 to 2000, adult Cubans
increased the proportion of physical activity by 37% and decreased per capita daily
energy intake by 37.5%. As a result, the crisis decreased the prevalence of obesity by
7% and also declined deaths from diabetes, coronary heart diseases, stroke and other
health causes (Franco et al., 2007). Furthermore, after the economic recovery, it was
observed in Cuba that from 2005 to 2009 the rise of food availability and energy intake
per capita caused an increase in mortality from heart diseases and type-2 diabetes
(National Vital Statistics, 2009). The positive effect of the economic crisis on the
reduction of obesity was also confirmed by (Kleanthous et al., 2016). They found that
the number of overweight and obese children declined during the Greek economic crisis

between November 2009 and May 2012. These findings present a challenge to



economists and politicians who wish to sustain the stability of economic growth and

reduce obesity simultaneously.

The growth of obesity in developed countries is not a surprise, but the rapid and
continuous increase of people affected by this disease in upper-middle income countries
such as China and Thailand is difficult to understand (Pitayatienanan et al., 2014). This
means that also these countries will need to reserve public funds to tackle obesity and
other NCDs. For high-income countries such as the United Kingdom, the cost of these
diseases was estimated to be over £6-billion per year, and are projected to reach £10-
billion per year by 2050 (Butland et al., 2007). Indeed, the real costs are likely to be
higher because the estimation ignored the investment in staff training and specialist
equipment such as beds, chairs and operating tables to support obese patients (Steer,
2016). However, for a upper-middle income country like Thailand, politicians will be
struggling to cope with public health costs which seem to have been rising rapidly

during the last year (Pitayatienanan et al., 2014).

1.2 Obesity prevalence in Thailand

In Thailand, the progressive increase in obesity prevalence has raised public concern
(Sawadmongkol, 2015; Pittayarangsalitta, 2016). According to Thumrungsi (2014), in
2014 37.5% of the Thai population aged 18 years and over was overweight! and 10.9%
was obese (Figure 1.1). In Thailand women (26.1%) are more overweight than men
(19.7%). This proportion is similar to the global obese population as women (9.8%) are
also more obese than men (5.0%) (WHO, 2016). As shown in Figure 1.1, the Bureau
of International Health reports that the growth rate of overweight among Thai adults
sharply increased from 2005 to 2009 and slightly increased between 2009 and 2014,
while the growth of obesity has steadily increased since 2005 (Pittayarangsalitta, 2016).
This change stresses that Thailand also has to tackle the social and economic burden
caused by nearly half of its adults being overweight and obese. Obesity not only
significantly influences the quality of life, but also decreases productivity and increases

healthcare costs directly (Sun and Empie, 2007; Pitayatienanan et al., 2014). In

! The identification of weight classification follows the Body Mass Index (BMI) criteria of the Centres for Disease Control and

Prevention, the United States.



Thailand, the economic impact of overweight and obesity was estimated as THB12.1
billion in 2009 accounting for 0.13% of Thailand’s Gross Domestic Product (GDP)
(GBP 227.35 million: 53.40 Baht = 1GBP) (Pitayatienanan et al., 2014; Thumrungsi,
2014). It is clear that policy makers must address the problem of overweight and obesity
in Thailand immediately and also understand the economic reasons for the obesity

epidemic, which is not only for Thailand but also for all countries around the world.

40 36.5 37.5

g(s) ZV"
-5}
;:j 25
E ig 9.0 10.9 —o— Overweight
S o
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5

0

2005 2009 2014

Year

Figure 1.1 Overweight and obesity prevalence in Thai adult population (=18

years) in 2005, 2009 and 2014

The next section will discuss the causes of obesity based on an economic perspective.
It will explore how economic reasons can help to understand why overweight people

and obesity have dramatically increased.

1.3 Economic reasons of obesity

From an economic point of view, one of the most important questions to tackle obesity
is to understand why a person becomes obese when markets do not perfectly work.
According to neoclassical economics, markets fail when they cannot follow conditions
for the optimal operations of a competitive market. These conditions are: an infinite
number of buyers and sellers, free entry and free exit from the market, homogeneity of
products, perfect information for all economic agents and no externalities. For example,
all costs of producing a commodity are borne by the producer and all the benefits of a

commodity accrue to the consumer (Mazzocchi et al., 2009).

In the context of obesity, markets fail due to questions of imperfect information, lack

of competition and externality. In the case of imperfect information, misleading



information and information asymmetry can cause an obesity epidemic. For example,
misleading information caused by intensive and aggressive advertising on behalf of
international food companies (e.g. Coca-Cola, KFC, McDonald and so on.) and
nutritional information not supported by science may mislead consumers when they
make their food choices. For consumers, it can be challenging to tease out reputable
versus misleading nutrition information that supports the growth of high-energy food
and drink industry (Bellows et al., 2014). Unfair and misleading advertising strategies
have been tempting consumers toward unhealthy eating and short-term enjoyment of
promotions such as ‘buy one get one free’ (Romero and Biswas, 2016). These
marketing tools threaten individuals’ self-control because people are not capable of
controlling their weight and fail to achieve their weight loss (Naylor et al., 2009).
Information failure can also be determined by information asymmetry when sellers
have more information than buyers and might not have economic incentives to disclose
information about unhealthy food. Moreover, health information is possibly more likely
to be misused in a food market (Just and Payne, 2009). For instance, food products
often display in bold letters such as “no trans-fats” or “no sugar added” to show the best
health attribute of the product but do not mention any negative attributes. Imbalanced
information power between stakeholders and consumers regarding production and
process control of food can increase obesity especially among children (Giammattei et
al., 2003; Andreyeva et al., 2011). In the case of information failure, limited financial
and time resources faced by individuals when shopping may force them to make poor

food choices and, as a result, have a low quality diet (Darmon and Drewnowski, 2008).

The market for food is extremely competitive and fragmented and thus is unlikely to
observe a situation of market power. However, if a monopoly firm conquers the market,
the food choice for the consumer will be limited even though it optimises the cost of
production. Lack of competition can lead to market failure because market power
(monopoly or oligopoly) can reduce consumer choices and product substitutability
although it is unlikely that a mature market like food can have this kind of problem

(Mazzocchi et al., 2009; Finkelstein and Strombotne, 2010)

Externalities are probably the most important reason of market failure in the context of
obesity. This happens because obesity generates health care costs which are paid by
people who were not responsible for the wrong food choices made by obese people.

Karnani et al. (2016) noted that the social costs of obesity over private cost could



represent the negative externality of the food market. For instance, in the USA, public
health insurance such as Medicare and Medicaid provide coverage for medical
expenses of obese people, while private health insurance policies charge an additional
premium for obese people. Likewise, in the UK, obesity and related diseases cost the
National Health Service (NHS) more than GBP 5 billion every year, and non-obese
people mainly contribute to this cost (Waitzman, 2015). Moreover, international trade
could also generate negative externalities. When goods exchanged under World Trade
Organisation policies create positive externalities because liberalisation provides more
availability of cheap foods in the market, over-consumption of unhealthy food impacts
negatively on population health determining negative externalities (Ruckert and

Labonté, 2014).

Consumers make unhealthy food choices which can lead them to become obese and to
increase the risk of developing other NCDs in the long run. Several factors seem to
influence their choices and thus these contribute to the generation of the world obesity

epidemic (Mazzocchi et al., 2009; Finkelstein and Strombotne, 2010).

1.4 Factors influencing unhealthy dietary choices

Several factors influence consumers’ choice of unhealthy food products which together
with aspects of sedentary lifestyle such as watching television too long, lack of physical
activity and lack of sleep, are the causes of a dramatic increase in the obesity epidemic
and premature deaths (Hill and Peters, 1998; Marti et al., 2004; Stroebele and de Castro,
2004). Scientific publications and commentaries are released continuously to motivate
people to change their lifestyles to reduce the risk of becoming obese (Ludwig et al.,
2001; Vartanian et al., 2007; Basu et al., 2013). However, to understand the obesity
epidemic better it is necessary to look at how socio-demographic, economic and

psychological factors influence unhealthy dietary choices (Sun and Empie, 2007)
1.4.1 Socio-demographic factors

Empirical research shows that sociodemographic factors such as gender, age, and
ethnicity influence dietary behaviour and obesity (Hu, 2008). As regards gender, adult
women are becoming the target of obesity research because the percentage of
overweight and obese women is higher than men in many countries around the world.

Furthermore, findings of a positive association with obesity for women were more



consistent than those for men who do not have a consistent positive association with
obesity (McLaren, 2007). For example, Hintsanen ef a/l. (2012) found that men had a
positive association with obesity, while some studies found that men had a negative
association with BMI (Sutin et al., 2011; Sutin et al., 2015b). However, Sutin and
Terracciano (2015) did not find any relationship between gender and obesity. It implies
that social research and policy tools to counteract obesity should be applied equally to
men and women as the growth rate of obesity of the adult male population is nearly the
same as that of adult women in several countries (e.g. France, Spain, Czech Republic,

Iceland and the UK) (OECD, 2017).

In the case of age, according to the report of WHO (2016), obesity not only occurs in
every part of the world but also occurs in every period of life stages. A person’s body
weight increases from birth, and the relationship is positive but not linear (McLaren et
al.,2003; Rossi et al., 2011; Sutin et al., 2011; Avsar et al., 2017). Rossi et al. (2011)
found a negative quadratic relationship between age and Body Mass Index (BMI)
across the successive cohort. Their finding is useful to explain that an increase of BMI
depends on an individual’s age when using cross-sectional data to analyse the
relationship between age and obesity among participants, and this is also consistent

with the findings of Sutin et al. (2011).

Education is another essential socio-demographic predictor of obesity and often is used
to indicate knowledge about diet and nutrition. Social perception of fatness and thinness
seems to be influenced by a higher level of education. Some studies report that highly
educated women tend to favour the pursuit of thinness and tend to be more dissatisfied
when their weight increases (McLaren et al., 2003; McLaren and Kuh, 2004). In
contrast, Hall et al. (2003) found that energy intake may not be related to education
level, and some studies in different countries indicate positive association between
higher education level and obesity in both men and women (Macdonald et al., 1997;
McLaren, 2007; Martin et al., 2008). These findings emphasise that education is a
mechanism to transfer knowledge that promotes a healthy diet and prevents weight

gain.

Marriage is a fundamental social status and plays a crucial role in many people’s life.
Marital status contributes to better health outcomes and increases life expectancy
(Wood et al., 2007; Manfredini et al., 2017). However, as regards obesity, many

couples tend to gain weight after entering marriage because the contentment of living



together can influence more regular eating habits (Averett et al., 2008). Previous
research shows a positive association between marriage and obesity and negative
association when people are divorced or unmarried (Sobal et al., 1992; Jeffery and
Rick, 2002; Wilson, 2012; Teachman, 2016). However, these results are not reliable
when considering gender as a moderator. For example, Sobal et al. (1992) found that
married men were fatter than unmarried men, but their model did not confirm this
relationship for women. Teachman (2016) suggested that other factors such as race or
ethnicity should be taken into account for observed marital status and gender to explain

differences in obesity.

Ethnicity is used to represent a cultural influence on obesity as shown in social studies
conducted in the USA (Davis et al., 2004b; Kirby et al., 2012). Kirby et al. (2012)
found that participants who lived in a highly Hispanic community had positive
associations with BMI, whereas participants who lived in a largely non-Hispanic Asian
community had the opposite associations with BMI. Curb and Marcus (1991) provided
a case study to analyse the interaction between genes responsible for obesity and
environmental factors. They found that Japanese immigrants in California who adopted
more western behaviours had a higher risk of obesity than Japanese people in Japan. In
the United Kingdom, Tyrrell et al. (2017) found that the modern obesogenic
environment such as sedentary time, screen watching, western diet, consuming fizzy-
drinks, and lack of physical activity interact with genes, leading to increased body

weight. It is clear that the cultural context in which people live can influence obesity.

According to Mazzocchi et al. (2009), cultural aspects related to the different level of
individualism and market freedom could explain cross-country differences in obesity.
Low levels of obesity can be found in countries with low levels of individualism and a
higher level of regulations such as Japan, Korea and Italy, while the opposite pattern is
observed in Anglo-Saxon countries. Furthermore, different cultures shape different
values, attitudes, and belief about physical appearance and lifestyles that provide
different interpretations between their own weight and others. For example, since
women in most cultures are judged on their physical appearance, they are more
concerned than men about their body shape. Craig et al. (1996) found that in traditional
Polynesian societies people believe that larger body size represents healthiness and

attractiveness, while the opposite is true in Australia and Australian women therefore



desire a smaller body size. This is one reason to explain why Polynesians are more

obese than Australians.
1.4.2 Economic factors

Among economic factors, food prices, income, and employment influence consumers’
food choices and as a result have an impact on obesity. Increase in obesity rate is a
direct outcome of decrease in relative food prices that promote overconsumption
(Finkelstein and Strombotne, 2010; Cawley, 2011; Ruhm, 2012) and increase the
demand for unhealthy food products such ready-to-eat products (Andreyeva et al.,
2010). This is possible because advance in food technology can produce mass ready-
to-eat food to feed millions of people who are attracted by these products because this
technological change reduces the time cost of food consumption (Philipson and Posner,
2003; Ruhm, 2012). For example, microwavable foods, available in every convenience
store, can reduce the time of preparing and cooking at home and also the time cost of
unplanned eating. However even if the cost of food preparation has declined, the
continuous increase in the average obesity rate since the mid-1990s indicates that there
might be a positive relationship between ready-to-eat products and obesity (Burke and

Heiland, 2007).

According to Cawley (2011), in the United States from 1950 to 2007 real food prices
of unhealthy food products such as snacks, soft drinks and take away food decreased
by 38%. It becomes an incentive for people who cannot afford expensive food but in
this way can consume high-calorie and tasty foods. In contrast, real prices of lower-
calorie and nutritious foods such as fruits and vegetables have been increasing since the
1980s (Christian and Rashad, 2009). During the same period, statistics show that the
number of overweight Americans has risen by around 4%, while the number of obese
Americans has risen by 15% (Mazzocchi et al., 2009). The relationship between food
prices and obesity is also examined in some studies regarding overeating and high-

calorie intake (Monsivais ef al., 2010; Ruhm, 2012).

Although declining prices for food seems a reasonable explanation for the prevalence
of obesity because this leads to an increase in overall food consumption, the decrease
in real food prices may not, in fact, lead to a rise in obesity rates when one takes into
consideration the price elasticity of demand for food. Price elasticity provides the

percentage change in the quantity of purchase by 1% change in the price of purchase
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and Mazzocchi et al. (2009) noted that the overall food price elasticity in developed
countries such as the United Kingdom and the United States during 1967 to 2007 was
close to zero. This means that people did not have a response to a change in real food
prices. Capacci and Mazzocchi (2011) found that the average own-price elasticity for
foods in the United Kingdom was relatively inelastic as similar as the findings of
Lechene (2000). Moreover, they found that own-price elasticity for fruits was higher
for a household which was in the lowest income group, and this is also consistent with
the findings of Bertail and Caillavet (2008). This indicates that income is another key

economic factor influencing the demand for healthy foods.

Income is broadly considered to be a powerful social predictor. It represents the quantity
and quality of access to both monetary and non-monetary resources provided by society
and it reflects the inequitable distribution of society shape influencing consumers’
behaviours and their health related to obesity (Raphael, 2011; Ruckert and Labonté,
2014). Income is also a predictor of food purchasing behaviour and, as a consequence,
of obesity because it has a direct influence on individual consumers’ decision making
and their ability to purchase healthy products (Godfray et al., 2010). Mendez et al.
(2004) claimed that income was a stronger influence on obesity for Jamaican adults
than metabolic disorders. Zhang and Wang (2004) found that the higher the income is,
the lower the risk of obesity and the lower an individual’s BMI. This implies that the
burden of obesity shifts toward the poor, and also stresses that income is the main cause
of the socioeconomic inequality which is driving the obesity epidemic (Zhang and
Wang, 2004; Monteiro et al., 2007; Ljungvall and Gerdtham, 2010). People who earn
a higher income have the advantage of consuming alternative and expensive healthier
foods and they therefore increase the demand for healthy products. Some people,
however, gain weight because of an overconsumption of high energy foods, regardless
of the level of income (Cawley, 2011), and an increase in income may not help them to
make healthier food choices. Schmeiser (2009) found that additional income for a low-
class family in the United States was associated with weight gain in women and their
obesity prevalence was increased by 23-29%; whereas the weight of men was not

affected.

Employment and working conditions are the origin of wealth and social determinants
of health (Ruckert and Labonté, 2014). These factors provide financial security, social

status, personal development, and health-promoting attributes reflecting the quality of
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life (Marmot et al., 2008). Martin et al. (2008) reported that in Spain, obesity
prevalence was more common among the retired and those who work at home than
other professionals. Additional working hours also cause workers to become
overweight or obese because of a decrease in exercise, an increase in fast-food
consumption and reduced sleep (Courtemanche, 2009). Moreover, employment factors
do not only contribute to obesity in adulthood but they also influence childhood obesity
levels. Many research studies have found evidence to support the theory that maternal
employment is a cause of obesity in children. For example, Anderson et al. (2003b)
found that children with working mothers are 35% more likely to be obese than children
without working mothers. Cawley and Liu (2012) propose that this is because working
mothers have less time to spend grocery shopping, cooking and eating with their
children, and they are more likely to buy prepared foods. Children of working mothers
are also more likely to consume more snacks and bigger meals, while they are away
from the home environment, and thus, according to Courtemanche (2009), the more
extended the working hours of the mother, the more likely it is that her children will be

overweight.

Another aspect of the relationship between employment and obesity is the fact that
obesity is an undermining health condition that may relate to discrimination in the
workplace (Rothblum et al., 1990). Several studies show that obesity has a negative
effect on employment, which is far greater for women than for men (Rothblum ef al.,
1990; Morris, 2006; Morris, 2007; Puhl and Heuer, 2009)., and obese employees are
more likely to be unemployed (Garcia and Quintana-Domeque, 2006). These findings
show the complexity of trying to find a clear cause-effect relationship between
employment and obesity, while also hinting at how difficult it can be for obese

individuals to escape the trap of unemployment.
1.4.3 Psychological factors

Psychological circumstances of individuals can also cause obesity and thus much
research focuses on exploring when and why overeating occurs. Psychologists focus on
how individual factors such as attitudes, feelings, beliefs, personality traits and the
pressure of the social environment (e.g. family, friends and peer influence) can
influence eating behaviour. As a result, this section will focus on how these factors

influence unhealthy eating behaviours and physical inactivity.
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1) Attitudes

Attitudes are possible causes of obesity that can explain behavioural patterns of
unhealthy diets and less physical activity. Fishbein and Ajzen (2010) claimed that
attitude constructs can be used to understand and predict any behaviour of interest, even
though the behaviour may be complex. Economists consider attitudes towards risk and
time dimensions to evaluate an individual’s preferences when considering risk and

uncertainty, and the time value of money.

Risk attitudes are individuals’ responses to uncertain perceptions and to their sensitivity
of obesity risk and these attitudes vary according to different situations and different
domains (Weber, 2010). According to the theory of decision-making (Mas-Colell et al.,
1995; Lusk and Coble, 2005), most recent studies linked risk attitudes of the monetary
domain with health behaviour and health outcomes (Anderson and Mellor, 2008;
Ruggeri and Van Der Pol, 2012; Warshawsky-Livne et al., 2012). For example,
Warshawsky-Livne et al. (2012) used two standard gambles to examine the relationship
between monetary-risk attitudes (monetary gamble) and health-risk attitudes (life
years’ gamble). Their results suggest that risk attitudes elicited via financial aspects can
predict sensitivity to health risk and health outcomes. Several scholars found that a
person who is less risk averse has more potential to be overweight and obese than a
person who is higher risk averse (Ikeda et al., 2010; Sutter et al., 2013; de Oliveira et
al., 2015). Moreover, from the literature review, risk-seeking people seem not to invest
in health goods and services to reduce the obesity risk for their longevity compared to
risk-averse people. However, risk-averse people may decrease their spending on health
products or services if these products or services are not effective (Dardanoni and

Wagstaff, 1990; Picone et al., 2004).

Time preferences can help to explain why people decide to invest in a health service or
to consume a healthy/unhealthy product. Time preferences are paramount to
understanding the trade-offs that people will make between short-term gratifications
for unhealthy eating and long-term benefits for health, and, as such, they can explain
and predict health behaviours and outcomes like the risk of becoming obese (Heshmat,
2006; Leonard et al., 2013; Courtemanche et al., 2015; de Oliveira et al., 2015). People
who score high on time preferences tend to be impatient with long-term health benefits.

Impatient people are likely to enjoy and choose unhealthy food products for
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consumption, overlooking the negative consequences of obesity on health (Heshmat,

2006; Zhang and Rashad, 2008; Courtemanche et al., 2015).

Komlos et al. (2004: p217) noted that “telling people to change their diets and exercise
more may not suffice to alter their behaviour in the long run if their marginal rate of
time preference does not decline at the same time”. Changing behaviour by motivation
schemes may be useless if external factors still challenge an individual’s patience
toward overconsumption. Leonard ef al. (2013) explained that some impatient people
might increase their awareness and concern about food choices to lose weight for future
health benefits, but they may ignore possibly both immediate and future costs (i.e. the
impact on their future health and/or likelihood of obesity). Courtemanche et al. (2015)
claimed that the opportunity for lower cost food consumption is an incentive to gain
weight for impatient individuals, while this not the case for patient people. People with
high time preference rates (impatient people) are more sensitive to economic factors
such as food prices and food availability which are a threat to overeating and obesity.
It is clear that time preferences are a reasonable and stable variable to represent an

individual impatience that explains why some people become overweight or obese.
2) Social norms

Social norms (SN) are another factor which can induce obesity growth and can lead to
the failure of weight management interventions (Bahr et al., 2009). From a longitudinal
data set of 32 years collected by the Framingham Heart Study Social Network,
Christakis and Fowler (2007) found that social ties are relevant to the spread of obesity
from person to person caused by biological and behavioural factors. These findings are
consistent with the simulation of Bahr ef al. (2009), who reported that if an obese
person was surrounded by friends having a lower BMI, healthier diet and more physical
activities, then together they would tend to have a lower weight. On the other hand, if
people are surrounded by friends having a high BMI, they would gain more weight.
Moreover, their findings showed that in the long-term losing weight with friends of
friends was more effective than losing weight with only close friends. It is difficult to
select friends who are of normal-weight and avoid making friends who are overweight
or obese. Another social pressure is the body shape of celebrities in films, television,
business, politics and so on. Such images may encourage people to be more aware of
their own body image and therefore more concerned with becoming overweight or

obese (Bahr et al., 2009). These studies indicate that research on obesity should take
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social pressure into account seriously and explore how this psychological factor can be
used to change unhealthy eating behaviour. To change the unhealthy behaviour of
people, the alteration of social norms may be driven by the use of social media to
motivate unhealthy people to do more exercise if they want to be effective and reverse
the negative trend of the obesity epidemic (Fowler and Christakis, 2008; Bahr et al.,
2009).

3) Personality Traits

Personality is involved in an individual’s susceptibility to obesity and in the failure of
dieters to reach weight loss goals (Sullivan et al., 2007). Certain personality traits are
identified by several dominant factors such as sociability, conscientiousness, self-
esteem, emotional stability, hostility and independence, and personality traits are more
resistant to changes compared to attitudes (Ajzen, 2005). Personality is not the only
influence on BMI and obesity as eating-related behaviours, physical activity and
sedentary behaviour also increase the risk of weight gain over time (Heaven et al., 2001;

Wilson and Dishman, 2015; Sutin and Terracciano, 2017).

The relationship between personality and BMI/obesity is both positive and negative,
depending on its traits. This is confirmed by several models of personality traits such
as the Five-Factor model (McCrae and Costa Jr, 1999; Davis et al., 2007; Jokela et al.,
2013; Sutin et al., 2015a; Sutin and Terracciano, 2017), the Eysenck Personality
Inventory model (Davis et al., 1993; Korkeila et al., 1998; Faith et al., 2001), and the
Big Five Inventory model (John and Srivastava, 1999; Sutin and Terracciano, 2015).
The reinforcement sensitivity theory of personality proposed by Gray (1970) is also
widely used to describe dietary habits, unbalanced eating and eating disorder related to
obesity (Torrubia et al., 2001; Davis and Woodside, 2002). This personality theory
concentrates on a motivational system that explains the controlling system of eating
behaviour (Franken and Muris, 2005; Davis and Fox, 2008). The first system is the
Behavioural Inhibition System (BIS) related to sensitivity to punishment (STP) and the
second is the Behavioural Activation System (BAS) related to sensitivity to reward

(STR) (Torrubia et al., 2001).

For the reward and motivation systems, people take action for rewarding outcomes or
avoiding outcomes if it would be unpleasant. Food is one of the most popular rewards

for people, and this aspect can lead to overeating. According to Davis et al. (2007),
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STR has a positive relationship in predicting overeating habits similar to women’s food
preferences for sweet and fatty foods. Davis and Fox (2008) found a quadratic
relationship between BMI and STR. STR was moderately positive when the BMI was
less than 30, and the direction was inverse when the BMI was over 30. These results
were corroborated by Dietrich ef al. (2014) who also found that the association between
BMI and BAS varied in gender as similar as the association between BMI and BIS. In
women, BMI was positively associated with both BAS and BIS, while for men this
association was negative especially for those showing lower STP and stronger
emotional and cognitive control over punishment situations (Cross et al., 2011). This
evidence explains why people become obese via personality traits, and why women

have a higher risk of obesity than men.

For individuals, there are several internal and external psychological factors, which can
make it difficult for people to control their diet and BMI. A class of social psychological
models have attempted to demonstrate how these factors can be modelled to explain
healthy or unhealthy eating behaviour. This class of models is known as expectancy
value models, and psychologists and economists have used these theories to predict or
explain healthy behaviours in order to improve intervention schemes (Sutton, 2004;
Finch et al., 2005). As a result, the next section will focus on theoretical aspects and
methodological issues of expectancy value models used to explain and predict health

behaviour in the context of obesity.

1.5 Predicting healthy eating behaviour via social cognition
models

Social cognition models attempt to predict behaviour that can be explained by crucial
cognition determinants and by their relationships with the way in which these models
regulate behaviour (Armitage and Conner, 2000; Conner and Norman, 2005). Table 1.1
shows a list of selected studies where social researchers have used these models to
explore different behaviours such as smoking, physical activity, sexual activity,
drinking, buying healthy products and dieting. Out of the 53 studies selected in table
1.1, only four were conducted in China, India, Indonesia and South Korea (Kim and
Park, 2012; Prabawanti et al., 2015; Su et al., 2015; Paul et al., 2016), while the rest
were conducted in developed countries (24 in Europe, 23 in North America and 8 in

Australia). They use primary data or national surveys, and the average sample size is
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540 (s =705). Research also use different social cognition models where cross-sectional
and between individuals designs appear to be the dominant choice to develop these

studies.

Social researchers apply these models to predict healthy or unhealthy behaviours
related to obesity such as consuming fruits and vegetables, drinking sugary beverages,
drinking alcohol, intention to change diet and so on (Armitage and Conner, 1999;
Conner et al., 1999; Conner et al., 2002; Silva et al., 2010; Stadler et al., 2010; Ajzen
etal.,2011; Dunnetal., 2011; Carfora et al., 2016; Lash et al., 2016; Riebl et al., 2016).
These behaviours are shaped by multiple factors (i.e. biological, psychological and
social factors) which are incorporated in these conceptual frameworks in different ways
and where cognitive determinants are assumed to be the core proximal elements of the
behaviour. There are several social cognition models such as the health belief model,
protection motivation theory, social cognitive theory, the theory of reasoned action, the
theory of planned behaviour, and the theory of trying, (Armitage and Conner, 2000;
Sutton, 2004). One of the most challenging theoretical aspects of these models is the
selection and evaluation of the behavioural criterion (Fishbein and Ajzen, 2010).
Therefore, before reviewing studies where researchers have applied these models in the
context of obesity, the next section will discuss methodological issues of measuring of

behaviour.
1.5.1 Measuring and definition health behaviour

The measurement of a certain behaviour is the key point of social cognition theories of
health behaviour. Fishbein and Ajzen (2010) noted that measuring the behaviour
criterion of a single behaviour of interest (i.e. eating apples or drinking orange juice) is
easily observed, but it is impossible to conduct direct observations for a behavioural
category such as eating fruits or drinking sugary beverages. This is the reason why most
social research use self-reports rather than direct observation. Investigators can simply
ask to recall past behaviours of participants by assessing a category via self-report. Self-
report measurements are widely used because they recall past behaviour, which is
framed under volitional control to remove environment hurdle. There are different ways
to measure behaviour related obesity. The simple way of self-reporting is to use binary
scales (Yes/No) to see whether people are willing to perform the behaviour of interest,
i.e. if someone eats five portions of fruits and vegetables every day. Frequency scales

may be used to see how often this behaviour is performed since last week, which may
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use a verbal scale ranging from never too many times. Continuous scales can be used
to evaluate the magnitude of the behaviour if researchers are interested in how much
participants pay to perform a certain behaviour, e.g. consuming five portions a day of
fruits and vegetables. Sometimes researchers also elicit information about the number
of times that a specific behaviour is performed and then use these numbers to create an
index of healthy or unhealthy eating behaviour (Sutton, 2004). However, some
behaviours cannot be predicted well if people lack knowledge, skills, opportunities or
resources to perform a certain behaviour. This can happen when, for example, the
payment for a new technology that helps people to lose weight is costly, or if the market

does not have the technology yet.

Another challenge is to make sure that all participants understand the same definition
and their definition matches with the investigator because behaviours related to obesity
are complex (Sutton, 2004; Fishbein and Ajzen, 2010). Behaviour should be defined
according to four components: target, action, context, and time (Sutton, 2004; Fishbein
and Ajzen, 2010; Vogel and Wanke, 2016). For example, purchasing (action) fruits
(target) at a convenient store (context) in the last month (time). Sometimes these
elements of behaviour seem ambiguous, and their identification depends on the link
between the research aim and behavioural criterion (Fishbein and Ajzen, 2010).
However, it importantly notes that those four elements will predict behaviour better
when taking into account the principles of aggregation and correspondence (Fishbein
and Ajzen, 2010; Vogel and Wanke, 2016). Multiple statements should be used to
measure normal behaviour and need clear the situations between specific or general
level. Moreover, these measures should be matched concerning action, target, context

and time at the same level of specificity or generality.

Behaviours measured employing these conceptual frameworks are shaped by multiple
factors such as psychological, social and biological factors. Factors incorporated into
these conceptual frameworks are measured in different ways, and psychological and
cognitive determinants are assumed to be the core proximal elements of the behaviour
because it is assumed that they directly cause behaviour. The other factors are
considered distal elements that are further expected to influence such behaviour, which
is more stable compared with proximal elements (Ldmmle ef al., 2013). A class of these
social cognition conceptual frameworks assesses behaviour via expectancy value

models. Expectancy value models are the contribution of beliefs to overall attitudes
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represented by the feature of multiplication between belief strength and outcome
evaluation (Ajzen and Fishbein, 2008). The next section will review how expectancy
value models such as health belief model, protection motivation theory, social cognitive
theory, the theory of reasoned action (TRA), the theory of planned behaviour (TPB)
and the theory of trying (TOT) have been used to evaluate health behaviour in the
context of obesity. Most psychological research on health behaviour related to obesity
uses the theories of health behaviour to tackle questions, i.e. Why do people engage in
healthy diet while others do not? Why are people diffident on how often they do
exercise? The answers to these questions lead to an explanation and understanding of
the variation of between-individual factors on such behaviours, which are the key of
interest to academic research and practitioners, i.e. marketers. On the other hand,
research in health behaviour related obesity rarely attempts to address the question, i.e.
Why does a person’s eating behaviour change over time or across different situations?
This question is also important to understand how determinants of within-individual
variation influence the variation of such behaviours. Despite the fact that all the relevant
theories could explain in detail at the between-individual level but some theories
describe health behaviours related to obesity via static models, most studies specify a
causal relationship between determinants and behaviour from cross-sectional data to
explain a dynamic sense by assuming the acceptance of the hypothesised causal model.
Accordingly, this approach needs other strong assumptions in statistic estimation
(Sutton, 2004). However, the causal lag should be considered to take the change in
within-individual factors into account for behavioural stability. As a result, longitudinal
research design appears more appropriate than cross-sectional research design for
understanding health behaviour especially in the context of obesity. Importantly, this
type of research design can investigate the variation of within-individual factors in such
behaviour and also facilitate the mixed research design that seems rarely conducted in

this field (Sutton, 2004) (see Table 1.1).



Table 1.1 Application of social cognition models predicting health-related behaviour
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No | Authors: Title Aims of study Research design Data collection | Sample size Method of | Psychological | Type of data
/ Country sampling conceptual analysis
framework
1 Bagozzi and Warshaw (1990): To propose TOT model Between-individual | Questionnaires | 264 students,/ | Convenience TGP, TPB | Hierarchical
Trying to consume indicating how goals are / Longitudinal Canada and TOT regression,
important in the consumer logit analyses,
behaviour and structural
equation
modelling
2 Conner et al. (1996): Dieting in To examine the relationship Between-individual | Questionnaires | 231 students Convenience TPB Stepwise
adolescence: An application of between intention to diet and / Cross-sectional / UK multiple
TPB self-reported dieting behaviour regression
3 Hedeker et al. (1996): To propose a random effects Mixed Questionnaires | 1002 Students | Simple random | TRA Random-
Estimating individual influences | regression model for estimating | / Longitudinal / USA effects
of behavioural intentions: An the degree to which relations regression
application of random-effects among variables vary at the
modelling to TRA individual level
4 DeHart and Birkimer (1997): To validate the construct of Between-individual | Questionnaires | 496 students Convenience TOT Structural
Trying to practice safer sex: TOT for condom use to predict / Cross-sectional / USA equation
Development of the sexual risks | intention to practice safer sex modelling
scale
5 Bagozzi and Edwards (1998): To investigate the self- Between-individual | Questionnaires | 117 students Convenience TSR Structural
Goal setting and goal pursuit in regulation of body weight goal / Longitudinal / USA equation
the regulation of body weight modelling
6 Armitage and Conner (1999): To apply TPB predicting low-fat | Between-individual | Questionnaires | 221 students Convenience TPB Correlation,
Distinguishing perceptions of diet, considering differences / Cross-sectional / UK factor analysis
control from self-efficacy: between self-efficacy and and regression
predicting consumption of a low- | perceived control, examining analysis
fat diet using the theory of self-identify to TPB and
planned behavior identifying beliefs
7 Conner et al. (1999): Alcohol To examine the predictive Between-individual | Questionnaires | 513 students Convenience TPB Multiple
consumption and TPB: An power of TPB explaining / Cross-sectional / UK regression

examination of the cognitive
mediation of past behaviour

alcohol consumption




20

No | Authors: Title Aims of study Research design Data collection | Sample size Method of | Psychological | Type of data
/ Country sampling conceptual analysis
framework
8 Conner et al. (2002): TPB and To examine the power of TPB Mixed Questionnaires | 144 patients Judgement TPB Hierarchical
healthy eating predicting healthy eating / Longitudinal / UK regression
intention and behaviour in a
long-term
9 Baker et al. (2003): Predicting To examine predictors of eating | Between-individual | Questionnaires | 279 students Convenience TPB Structural
adolescent eating and activity behaviour and physical activity | / Longitudinal / USA equation
behaviours: the role of social in adolescents modelling
norms and personal agency
10 | Armitage (2004): Evidence that To evaluate the effectiveness of | Mixed Observations, 264 adults Judgement TPB Mixed
implementation intentions an intervention for reducing / Longitudinal questionnaires | / UK multivariate
reduce dietary fat intake: a dietary fat intake analysis of
randomised trial variance
11 Nejad et al. (2004): Predicting To examine factors determining | Between-individual | Questionnaires | 373 students Convenience TPB Independent-t-
dieting behaviour by using, weight-loss dieting among / Longitudinal / Australia test, Path
modifying, and extending TPB female analysis
12 | Nejad et al. (2005): Comparison | To compare HBM and TPB Between-individual | Questionnaires | 373 students Convenience TPB, HBM Hierarchical
of the health belief model and predicting two weight-loss / Longitudinal / Australia regression,
TPB in the prediction of dieting | behaviours path analysis
and fasting behaviour
13 | Honkanen et al. (2006): Ethical To examine the relationship Between-individual | Questionnaires, | 1603 adults Convenience TRA Structural
values and motives driving between ethical food choice / Cross-sectional survey / Norway equation
organic food choice motives and attitudes toward modelling
organic food
14 | Cooke et al. (2007): Predicting To investigate the utility of Between-individual | Questionnaires | 178 students Convenience TPB Hierarchical
binge-drinking behaviour using extended TPB in predicting / longitudinal regression
an extended TPB: Examining the | binge-drinking intention and
impact of anticipated regret and | behaviour
descriptive norms
15 | Arvola et al. (2008) Predicting To predict the purchase Between-individual | Questionnaires, | 672 adults Stratified TPB Structural
intentions to purchase organic intention of organic foods by / Cross-sectional face-to-face / Ttaly, Finland | random and equation
food: The role of effective and integrating measures of effective interviews and UK quota modelling
moral attitudes in TPB and moral attitudes into TPB
model
16 Blanchard ez al. (2009): Do To examine the utility of TPB Between-individual | Questionnaires | 413 students Convenience TPB Structural
ethnicity and gender matter for understanding 5-A-Day / longitudinal / USA equation
when using TPB to understand intentions and behaviour and the modelling
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No | Authors: Title Aims of study Research design Data collection | Sample size Method of | Psychological | Type of data
/ Country sampling conceptual analysis
framework

fruit and vegetable TPB relationship moderated by
consumption? ethnicity or gender

17 | Vassallo et al. (2009): To predict willingness to use Between-individual | Questionnaires | 2094 adults Quota HBM ANOVA,
Willingness to use functional functional bread / Cross-sectional / UK, lItaly, Linear
bread. Applying HBM across Germany, regression
four European countries Finland

18 | Andrews et al. (2010): Parents as | To understand the factors Between-individual | Questionnaires | 201 adults Convenience TPB Structural
health promoters: A TPB impacting the attitudes and / Cross-sectional / USA equation
perspective on the prevention of | behaviours of parents relating to modelling
childhood obesity providing healthy foods and

limiting unhealthy foods

19 | Buglar et al. (2010): The role of | To understand the beliefs Between-individual | Questionnaires | 92 adults Convenience HBM Hierarchical
self-efficacy in dental patients’ underlying brushing and / Cross-sectional / Australia regression
brushing and flossing: testing an | flossing self-care
extended HBM

20 | De Bruijn (2010): Understanding | To understand the fruit Between-individual | Questionnaires | 538 students Convenience TPB Stepwise
college students’ fruit consumption in college students | / Cross-sectional / Netherlands regression
consumption. Integrating habit
strength in TPB

21 Silva et al. (2010): Using SDT to | To investigate the 1-year impact | Between-individual | Observation, 239 adults Convenience SDT Independent
promote physical activity and of an SDT-based intervention / longitudinal Questionnaires | / Portugal samples t-test
weight control: a randomised
controlled trial in women

22 Stadler et al. (2010): To test whether an intervention Between-individual | Observation, 255 adults Random SRE Independent
Intervention Effects of that combined information with | / longitudinal Questionnaires | / Germany sample t-test
Information and Self-Regulation | self-regulation strategies had a
on Eating Fruits and Vegetables | better effect on eating fruits and
Over Two Years vegetables than an information-

only intervention

23 | Zimmermann and Sieverding To explain young adults; social | Between-individual | Questionnaires | 300 adults Convenience TPB Structural
(2010): Young adults' social drinking and to investigate risky | / Longitudinal / Germany equation
drinking as explained by an occasional drinking modelling
augmented TPB: The roles of
prototypes, willingness, and
gender

24 | Ajzenetal. (2011): Knowledge To examine the relationship Between-individual | Questionnaires | 332 students Convenience TPB Hierarchical

and the prediction of behaviour:

between knowledge and

/ Cross-sectional

/ USA

regression




22

No | Authors: Title Aims of study Research design Data collection | Sample size Method of | Psychological | Type of data
/ Country sampling conceptual analysis
framework
The role of information accuracy | behaviour in three domains:
in TPB environment, drinking alcohol,
and Islam and Muslims

25 | Dunn et al. (2011): Determinants | To examine the predictors of | Between-individual | Questionnaires | 404 adults Random TPB Structural
of fast-food consumption. An | fast-food consumption / Cross-sectional / Australian equation
application of TPB modelling

26 | Hee and Jae-Eun (2011): To examine the effects of values | Between-individual | Questionnaires | 207 adults Quota TPB Hierarchical
Consumer purchase intention for | and past experiences on / Cross-sectional / USA regression
organic personal care products consumer purchase intention of

organic personal care products

27 | Norman (2011): TPB and binge | To predict binge drinking Between-individual | Questionnaires | 137 students Convenience TPB Hierarchical
drinking among undergraduate intentions and behaviour and / Longitudinal /UK regression
students: Assessing the impact of | test whether habit strength
habit strength explaining additional variance in

binge drinking behaviour

28 | Dean et al. (2012): The role of To understand the processes Between-individual | Questionnaires | 499 adults Random TPB Hierarchical
self-identity, past behaviour, and | involved in consumer decision / Cross-sectional / UK regression
their interaction in predicting making on the purchase and
intention to purchase fresh and consumption of processed and
processed organic food fresh organic foods.

29 | Emanuel et al. (2012): TPB To examine gender differences | Between-individual | Questionnaires | 3309 adults Secondary from | TPB Structural
explains gender difference in in fruit and vegetable intake / Cross-sectional / USA national survey equation
fruit and vegetable consumption modelling

30 French and Cooke (2012): Using | To elicit students’ salient beliefs | Between-individual | Questionnaires | 181 students Convenience TPB Linear
TPB to understand binge about binge drinking / Longitudinal / UK regression
drinking: The importance of
beliefs for developing
interventions

31 Kim and Park (2012): To develop and test a model Between-individual | Questionnaires | 728 adults Convenience TPB, HBM, | Structural
Development of a health describing the behavioural / Cross-sectional / South Korea TAM equation
information technology intention and the health modelling
acceptance model using behaviour of consumers of
consumers’ health behaviour various health information
intention technologies

32 | Kothe et al. (2012): Promoting To evaluate the efficacy of TPB | Mixed Questionnaires | 194 students Convenience TPB Structural
fruit and vegetable consumption: | based intervention to increase / Longitudinal / Australia equation

fruit and vegetable consumption modelling
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No | Authors: Title Aims of study Research design Data collection | Sample size Method of | Psychological | Type of data
/ Country sampling conceptual analysis
framework

Testing an intervention based on
the TPB

33 Zoellner et al. (2012): To investigate cultural Between-individual | Questionnaires, | 75 adults Homogeneous TPB Hybrid
Qualitative application of the cognitions related to beverage / Cross-sectional focus groups / USA deductive,
TPB to understand beverage consumption inductive
consumption behaviours among qualitative
adults analysis

34 | Dowd and Burke (2013): The To predict the intention to Between-individual | Questionnaires | 137 adults Snowball TPB Hierarchical
influence of ethical values and purchase sustainably sourced / Cross-sectional / Australia regression
food choice motivations on food by a three-step adaption of
intentions to purchase TPB
sustainably sourced foods

35 | Kim et al. (2013): Anticipated To examine the relationship Between-individual | Questionnaires | 411 students Convenience TPB Structural
emotion in consumers’ between the determinants and / Cross-sectional / USA equation
intentions to select eco-friendly describe consumer’s acceptance modelling
restaurants: Augmenting the and engagement in ecological
TPB behaviour

36 | Fleming et al. (2014): Using the | To explore the utility of TPB Between-individual | Questionnaires, | 998 adults Judgement TPB Multivariate,
theory of planned behaviour to predicting Texas pharmacists’ / Cross-sectional survey / USA hierarchical
examine pharmacists' intention intention to utilise an online logistic
to utilise a prescription drug accessible PDMP regression
monitoring program database

37 | Kroshus ef al. (2014): To predict the concussive Between-individual | Questionnaires, | 256 students Judgement TPB Structural
Understanding concussion symptom underreporting among | / Cross-sectional survey / USA equation
reporting using a model based on | late adolescent modelling
TPB

38 | O'connor et al. (2014): Factors To specify key determinants and | Between-individual | Questionnaires | 180 students Convenience HBM Hierarchical
that influence young people's moderators of help-seeking / Cross-sectional / Australia regression
mental health help-seeking intention
behaviour: a study based on
HBM

39 | Mullan et al. (2015): Examining | To examine the predictors of Between-individual | Questionnaires | 170 students Convenience TPB Hierarchical
the predictive utility of an safe-food handling behaviours / Longitudinal / Australia regression

extended TPB in the context of
specific individual safe food-
handling

via extended TPB
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No | Authors: Title Aims of study Research design Data collection | Sample size Method of | Psychological | Type of data
/ Country sampling conceptual analysis
framework

40 | Prabawanti et al. (2015): A To map the psychological | Between-individual | Interview, 209 adults Cluster TPB Logistic
survey on HIV-related health- determinants of four HIV-related | / Cross-sectional Questionnaires | / Indonesia regression
seeking behaviours among health-seeking behaviours
transgender individuals in
Jakarta, based on TPB

41 Su et al. (2015): Smoking To examine the association Between-individual | Questionnaires | 2609 students | Convenience TPB Logistic
behaviours and intentions among | between cognition and smoking | / Cross-sectional / China regression
adolescents in rural China: The behaviour and intentions
application of TPB and the role
of social influence

42 | Tomasone et al. (2015): To examine the independent and | Between-individual | Questionnaires | 76 students Convenience TPB Hierarchical
Intentions and trait self-control combined effects of TPB / Longitudinal / Canada regression
predict fruit and vegetable variables and self-control
consumption during the predicting the consumption of
transition to the first-year fruit and vegetable
university

43 Carfora et al. (2016): The role of | To predict intention and Between-individual | Questionnaire | 210 students Convenience TPB Structural
self-identity in predicting fruit behaviour about fruit and / Longitudinal / UK equation
and vegetable intake vegetable intake modelling

44 | Conner et al. (2016): Basis of To examine the moderating Within-individual Questionnaires | 366 adults Convenience TPB Multilevel
intentions as a moderator of the effect of intention based on / Longitudinal / UK modelling
intention—health behaviour attitudes and norms for health
relationship behaviour

45 | Dowd et al. (2016): To examine the determinants Mixed Questionnaires | 310 students Convenience SRE Intra-class
Psychosocial predictors of predicting changes in physical / Longitudinal / Canada correlation,
changes in adolescent girls’ activity and dietary behaviour Multilevel
physical activity and dietary path analysis
behaviours over the course of the
Go Girls! Group-Based
mentoring program

46 | Guan et al. (2016): Incorporating | To study the influence of Between-individual | Questionnaires | 560 adults Convenience TPB Structural
communication into TPB to communication-related variables | / Longitudinal / USA equation
predict condom use among on condom use intention and via modelling
African American Women extended TPB

47 | Jun and Arendt (2016): To examine the effects of Between-individual | Questionnaires | 744 adults Judgement TPB Structural
Understanding healthy eating psychological factors on healthy | / Cross-sectional / USA equation
behaviours at casual dining modelling




25

No | Authors: Title Aims of study Research design Data collection | Sample size Method of | Psychological | Type of data
/ Country sampling conceptual analysis
framework
restaurants using the extended eating behaviours of customers
TPB via extended TPB

48 | Lasheral. (2016): Can the TPB | To predict dietary intention and | Mixed Questionnaires | 84 adults Judgement TPB Paired sample
predict dietary intention and future dieting / Longitudinal / USA t-test,
future dieting in an ethnically Hierarchical
diverse sample of overweight regression
and obese veterans attending
medical clinics?

49 Newham et al. (2016): Intentions | To identify the factors Between-individual | Questionnaires | 345 adults Convenience TPB Linear
toward physical activity and influencing physical activity and | / Cross-sectional / UK hierarchical
resting behaviour in pregnant resting behaviour in pregnant regression
women: Using TPB framework women
in a cross-sectional study

50 | Paul et al. (2016): Predicting To extend TPB predicting Between-individual | Interview, 521 adults Quota TRA, TPB Structural
green product consumption Indian consumer’s green / Cross-sectional questionnaires | / India equation
using TPB and TRA product purchase intention modelling

51 Riebl et al. (2016): Beverage To evaluate the effectiveness of | Between-individual | Questionnaires | 102 students Convenience TPB Stepwise
choices of adolescents and their | TPB in understanding and / Longitudinal / USA multiple
parents using TPB: a mixed predicting adolescents’ and regression
methods analysis parents’ sugary drink

consumption

52 | Vassallo et al. (2016): To investigate the determinants | Between-individual | Questionnaires | 3004 adults Multi-stage: TPB Structural
Investigating psychosocial of consumer decision-making / Cross-sectional / Ttaly quota, random equation
determinants in influencing towards sustainable foods and stratified modelling
sustainable food consumption in
Italy

53 Bong Ko et al. (2017): To understand consumers’ Between-individual | Questionnaires | 428 students Convenience TPB Structural
Predictors of purchase intention | purchase intention toward green | / Cross-sectional / China and equation
toward green apparel products: apparel product in China and the USA modelling
A cross-cultural investigationin | USA
the USA and China

Note: HBM is the health belief model. MAD is the multi-attribute decision model. SDT is the self-determination theory. SEU is the subjective expected utility.

SRE is the self-regulatory efficacy. TRA is the theory of reasoned action. TGP is the theory of goal pursuit. TOT is the theory of trying. TPB is the theory of

planned behaviour. TSR is the theory of self-regulation.
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1.5.2 Application of social cognition models in the context of obesity

Many studies have applied expectancy value models to evaluate how attitudes and other
psychological constructs influence or predict behaviours related to obesity (Trafimow
and Finlay, 1996; Bagozzi and Edwards, 1998; Armitage and Conner, 2000; Sutton,
2004; McEachan et al., 2011; Lash et al., 2016). As regards the Theory of Reasoned
Action (TRA), this model postulates that the best predictor of behaviour is the
behavioural intention, which is determined by attitude and subjective norms towards
the behaviour. Social researchers have applied the TRA to explain and predict
behaviours of interest (e.g. eating and physical activity) leading to obesity. The study
conducted by Sejwacz et al. (1980) seems to be the first to apply TRA to predict and
understand weight loss through the measurement of two behaviours: linked to dieting
physical activities. They found that only dieting behaviour influenced weight loss,
while physical activity did not. However, it should recognise that losing weight is not
a behaviour but a goal that can be reached by performing behavioural actions correlated
with dieting or exercising (Fishbein and Ajzen, 2010). Thus TRA can be considered a
starting model for adapting and expanding knowledge to deal with weight goal
measurement (Bagozzi and Warshaw, 1990). Although TRA can be applied in
situations concerning individual ability to achieve weight loss intention, this model is
limited to distinguish goal intentions from behavioural intentions (Sheppard et al.,
1988). Owing to this issue between behaviours and goals, the Theory of Planned
Behaviour (TPB) proposed by Ajzen (1991) extends TRA by adding a new element
named perceived behavioural control. Perceived behaviour control is similar to self-
efficacy as introduced by Bandura et al. (1977) and represents personal beliefs about
the difficulty of performing the behaviour of interest. TPB differs from TRA because
it provides an outstanding framework to conceptualise, and it measures and identifies
proximal influence understanding health behaviours related to obesity (Glanz et al.,
2008). Armitage and Conner (2001) performed meta-analysis reviewing 85 studies and
found that TPB could account for 27% of the variance in behaviour, which was less
than behavioural intention by 12%. They also revealed that TPB accounted for more
variance in behaviour (11%) when measures were self-reported instead of observed
measures. This indicates that using self-report measures constructs of TPB will provide
more efficient prediction in the behaviour of interest, which is appropriate to apply to

this thesis. This meta-analysis also shows that most scholars use cross-sectional
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research designs to predict eating and physical behaviour via TRA or TPB models.
Longitudinal studies seem are conducted rarely because of conditions relating to time
and budget and Hedeker et al. (1996) seem to be the first scholars to develop a
longitudinal TRA study to estimate cognitions and behavioural intentions in relation to
smoke to eat healthy food and to exercise. This research team used a random-effects
regression model to analyse within-individual factors, i.e. cognitions and behaviour

explaining individual weights.

Other longitudinal studies have instead employed the TPB model. For example, Conner
et al. (2002) used TPB to predict healthy eating intentions and behaviour by following
participants’ attendance at clinics over six-years. They found that the TPB model could
explain well intentions over time but not the impact of perceived past behaviour on
intention. Their findings imply that past behaviour may not be a good predictor of
intention and behaviour in the long-run of a follow-up period, which contrasts what
Hagger et al. (2002) and McEachan ef al. (2011) reported in their studies. However,
Conner et al. (2002) also found a positive interaction between intention and intention
stability in predicting healthy eating behaviour for six years. This means that intention
stability will be an interesting predictor of behaviour in longitudinal studies when

explaining the gap between intention and behaviour.

Armitage (2004) used TPB to evaluate intentions to reduce dietary fat intake in the UK
population employing an effective intervention based on the concept of implementation
to make plans for the behaviour change intervention. He conducted a randomised
controlled design to compare both dietary intake of the experimental group with the
control group (between-individual factors) and dietary intake at baseline to follow-up
for investigating within-individual factor. Findings show that implementation intention
of reducing dietary fat intake was an important intervention factor to reduce dietary fat
intake for a month period. His findings stress that intention is the key factor, which may

lead to success in dietary control and weight intervention.

McEachan et al. (2011) conducted a meta-analysis over hundred articles with the scope
to explore the efficacy of TPB on physical activity and diet behaviours. McEachan et
al. (2011) distinguished between adults, student and adolescent samples and found that
adults were more driven by rational considerations but less driven by affective
associations, impulsivity and direct social pressure than adolescents because of their

more well-developed control function. These findings imply that attitudes are more
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important than social norms in predicting the behaviour of adults. They also found that
perceived behavioural controls were significant predictors of physical activity and
dietary behaviour compared with other health behaviours (e.g. safer sex) and social
norms were the strongest predictor of risk behaviour. Moreover, past behaviour played
an important role in the prediction of physical activity by 19% of an additional variance,
which is consistent with the meta-analysis of Hagger et al. (2002). This evidence
challenges TRA and TPB models to take into account past behaviour when predicting
behaviour. Even though McEachan et al. (2011) did not find any significant difference
between the length of a follow-up eating behaviour; there were significant differences
regarding physical activity behaviour. In this case, shorter follow-up periods seem to
be better than longer periods especially for the relationship between social norms,

intention and behaviour.

Dowd et al. (2016) applied TPB using self-regulation efficacy as perceived behavioural
control to predict changes in physical activity and dietary behaviours during a seven-
week period among adolescent girls in Canada. They found that changes in self-
regulatory efficacy and intention directly predicted changes in both behaviours.
Moreover, they also found an indirect effect of attitudes on physical activity behaviour,
which was mediated by intentions, whereas they did not find an impact on dietary
behaviour. Recent research has applied TPB to predict current and future dietary
intention of overweight and obese military veterans who attended medical clinics in the
USA (Lash et al., 2016). They added ‘perceived need’ and ‘anticipated regret’
constructs to the standard TPB model. Their results showed that TPB was useful to
predict dietary intention but challenging to help participants to improve their dietary
behaviour. Anticipated regret significantly improved the ability of standard TPB to
predict dietary intention, while perceived need did not. Owing to the fact that they
focussed on a small sample of 84 males over three-months, their findings may not
explain and predict a complex behaviour perfectly. This is because it is difficult to
predict a sustainable change such as trying to lose weight by dieting control within three
months. In a nutshell, there is no study, which applies the theory of trying with mixed
or within-individual research design to obtain the cognitions and trying behaviour

related to obesity over time. In the next section, the theory of trying will be discussed.

However, neither TRA nor TPB consider the probability of failing to achieve an

intended weight goal, especially when the certain behaviour is considered in terms of
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monetary values (Shepperd et al., 1998). For example, when people wish to try a health
service that is not available on the market to reduce their weight and their willingness
to pay for these services is not taken into account, it is difficult to understand from
stated behaviour if they can afford it. Even if they cannot afford, they can ask for a

personal loan. But there is no guarantee that their loan applications will be accepted.

In the context of losing weight, there are various hurdles to reduce the probability of
trying to achieve this goal, such as satisfaction with current eating behaviour, lack of
knowledge about nutrition, the uncertainty of weight control outcomes, the transaction
cost of attending weight interventions and so on. Another obstacle is trying not to try,
i.e. when a decision engages with several forms of self-denial such as deferred
gratification and self-expression of being obese (Gould et al., 1997). To tackle issues
related to behaviour mediated by goals, Bagozzi and Edwards (1998) proposed an
attitude theory exploring the relationship between attitude and behaviour related to a
goal and prediction of goal outcomes (Gollwitzer and Brandstétter, 1997). This is based
on the idea that attitudes, beliefs and behaviours can minimise threats of losing personal
control (Hart et al., 2009; Chaxel, 2016). In addition, different psychological models
were applied to explore the power of attitudes on intention toward performing a certain
behaviour (Sheppard et al., 1988; Ajzen, 1991). “Intention” is a significant moderator
of decision making and “trying” to lose weight is the necessary process to achieve the
established weight goal. To explore this idea, Bagozzi and Warshaw (1990) expanded
the Fishbein model (Ajzen and Fishbein, 1980) to explain goal-directed behaviours and
proposed the Theory of Trying (TOT).

The TOT is a conceptual framework which stresses the intention stage to investigate an
intermediate behavioural goal. Bagozzi and Yi (1989) found that intention had a
stronger correlation with trying to reach a goal than with actual goal achievement.
Moreover, Bagozzi and Warshaw (1990) argued that the TRA should include other
variables to determine intention when shifting from a reasoned action to a goal. Thus,
they proposed the TOT to explain the gap between decisions and action stages of
consumer behaviour and in their seminal work focussed on the evaluation of trying to

lose weight.

The proximal elements of the TOT (attitudes, subjective norms, past and recent habits)
are expressed as a consequence of trying leading to weight goal achievement. For

example, attitudes captured three elements: the attitude toward trying and succeeding,
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the attitude toward trying and failing, and the attitude toward the process of trying to
lose weight. In this way, attitudes could indicate dynamic explanations of feeling about
efforts and outcomes linked to an individual weight goal (Bagozzi et al., 2004).
Moreover, the TOT can indicate an allocation of consumers’ weight loss efforts by
using the multiplicative function of expectancy (Bagozzi et al., 2003). For example, if
people strongly believe in trying the new technology for losing weight then there will
be a higher possibility that their belief will lead to expectation toward success in
adopting the new technology. On the other hand, if they score high on attitudes toward
failure, their belief will lead to rejecting the adoption of the new technology. This
conceptual framework also differs from other expectancy value models because it takes
past behaviour (PB) into account. Bagozzi and Warshaw (1990) argued that past trying
should be considered as a predictor of intention toward trying to lose weight because
attitudes are self-generated and influence behaviour partially. When individuals feel
unclear about their intention to achieve their weight goals, the frequency of past trying
helps to decide on trying and taking actions as people will actually perform their actions

based on their past behaviour (Davis and Warshaw, 1992).
1.5.3 Intention-behaviour gap

Despite the fact that intention is considered as a factor to predict health behaviour, many
people fail to transform their intention into an action (e.g. losing weight, reducing
drinking sweetened beverage, doing more exercise and so on). In the context of obesity,
the stability of intention is a critical factor in the gap between intention and behaviour,
which is the most challenging aspect of capturing when employing social cognition
models. Although TRA and TPB models are widely used to understand and predict
health behaviour, especially dietary behaviour in intervention studies, the intention-
behaviour gap is hugely explored by researchers as highlighted by Hackman and
Knowlden (2014) in their systematic review. For example, it observed that dietary
interventions change the eating behaviour of adolescents only in the very short run, but
they may not succeed in the long-term (Mann et al., 2007). According to Rhodes and
Bruijn (2013) meta-analysis, several studies show that only half of intenders could
succeed to perform their intended physical activity to achieve a certain goal. These
findings indicate that intention to perform the physical activity during intervention
programmes is a weak predictor of goal achievement. A few studies have attempted to

explore the intention-behaviour gap and results are not consistent. For example,
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contrasting results emerged from studies that measured intention stability from within-
participants scores assessed by multiple statements between two-time points (Bagozzi
and Yi, 1992; Sheeran et al., 1999; Conner and Godin, 2007). (Bagozzi and Yi, 1992;
Sheeran et al., 1999; Conner and Godin, 2007). Bagozzi and Y1 (1989) did not find any
influence of intention stability on behaviour, while Sheeran et al. (1999) found that
stability of intention was a strong determinant of behaviours. Their results are
consistent with findings of Conner and Godin (2007) who used eight databases to assess
different health behaviours. Conner and Godin (2007) also found that the degree of
intention stability also depends on the period between two time points, i.e. the longer
the period, the higher is the failure between stated and observed behaviour. This
happens because long periods increase the probability of new events that may cause a
change in intention to achieve a goal (e.g. losing weight) making stated intentions
unstable over time (Sutton, 1998). Additionally, people easily ignore their intention and

regularly mention that they just forgot about it (Sheeran et al., 1999).

1.6 Weight goal achievement

To reduce the international growth rate of overweight and obesity observed during the
past four decades, both scientists and social researchers have attempted to identify the
causes and determinants of increasing body weight. Scientific studies focus on the
outcomes of macronutrients that are the primary nutritional components of diets
contributing to body weight (Messier et al., 2004; Clifton et al., 2008; Brinkworth et
al., 2009). Dieting is the most important and useful treatment to achieve weight goal.
However, dieting is not the only factor affecting the body weight, and in some cases
diets are the threat to dieters. Mann et al. (2007) emphasise the importance of health-
related behavioural research to understand cognitive determinants of health behaviours

and explore how these determinants influence and predict behaviours.

Despite the fact that the majority of people try to lose weight mainly as everyday
behaviour, the growth of overweight and obesity remains a severe public health
problem (Williamson ef al., 1992). Mann et al. (2007) claimed that many dieters regain
weight within 3-5 years later, and between one third and to two third of dieters regain
more weight than they lost. Dieting alone does not sustain weight loss in the long-term.
McGuire et al. (1999) denoted that failure of weight loss and weight regain are

responsible for the failure to continue healthy behaviour changes. These findings
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indicate that weight goals (loss and maintaining) are very challenging and many people
fail to achieve them (Jeffrey et al., 1998; Mann et al., 2007). Several studies conducted
on weight goals focused only on participants who joined a weight loss intervention
programmes (Jeffrey et al., 1998; Linde et al., 2004; Provencher et al., 2007). Other
studies instead explored weight-loss goals of overweight and obese people
administering surveys (Williamson et al., 1992; Anderson et al., 2003a; De Vet et al.,
2013). However, it appears that there are no studies exploring weight goals of

individuals trying to maintain or gain their weight (see Table 1.1).

Past studies show that an individual’s establishment of a weight goal is a significant
starting point towards the achievement of their weight goal. This is consistent with the
goal setting theory proposed by Locke and Latham (2002) who found a linear
association between goals, effort, and performance. When goals are difficult to achieve
individuals make a greater effort towards higher performance, especially when they are
strongly committed (Klein et al., 1999). Intention to achieve a certain goal can be
enhanced when people are committed (Fishbein and Ajzen (2010). For example, the
effectiveness of an intention to lose weight can be increased by making an explicit
commitment to weight goal because this will increase the probability of performing the
stated behaviour (e.g. eating more fruits and vegetables and doing more exercise). In
this case, commitment towards a choice will be influenced by personal and
interpersonal pressures which will push individuals to behave consistently with their
commitment (Cialdini, 2001). Determined people will set more challenging goals and
make a constant effort to reach such goals (Locke and Latham, 2002). It is clear that
goal commitment is the key success factor of goal achievement because it reflects

people’s self-efficacy and consistency.

Furthermore, not many studies have investigated the relationship between weight loss
goals and weight achievement. For example, Jeffrey ef al. (1998) reported that weight
loss goals did not predict short and long-term weight losses successfully. Linde et al.
(2004) found a weak correlation between weight loss goals and weight outcomes. These
studies only observed overweight and obese patients who were willing to participate in
the experiment and were asked to set their weight goals that in some cases were not
realistic (e.g. losing 20 kg in one month). However, Jeffrey et al. (1998) showed that
people who succeeded to achieve weight goals had a better long-term performance than

those who failed. When people understand, after trying to lose weight for a while, that
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this is a difficult task, initial weight goals can also be readapted (Linde et al., 2004).
Fabricatore et al. (2007) reported that remarkable weight losses on behalf of obese
people could be explained by strong intention and strong desire to achieve a weight
goal. Moreover, overweight and obese individuals always set weight goals beyond the
recommendations that this will take more effort to be achieved (Fabricatore et al.,
2008). According to De Vet ef al. (2013), psychological factors such as commitment,
self-concordance and age have a strong and positive relationship with weight goal
settings. Their results corroborate a positive association between goal trying, goal
setting and goal commitment that are essential determinants of achieved weight goals
(Williams et al., 1996). However, so far it seems that scanty research has been
conducted to explore how psychological factors and other relevant factors such as
socio-demographic and economic characteristics of individuals can influence weight

goals achievement.

As is widely known, many overweight and obese people try to fight against weight gain
with healthy eating and physical activity, but they fail to sustain these behaviours in the
long term (Mann et al., 2007; Arens and Hamilton, 2016). Scientific research has also
proved that changing environment not only promotes over consumption but also affects
genetic susceptibility to obesity (Tyrrell ef al., 2017). Tyrrell et al. (2017) analysing
genetic data of British adults found that high-risk obesogenic environments and
behaviours which are determined by socio-economic position, sedentary time, western
diet, fried-food consumption and so on can accentuate a genetic susceptibility to a
higher BMI. This implies that global public health schemes tackling the obesity
epidemic may have lower impacts than programmes dealing directly with individuals.
The use of these programmes could also help individuals to achieve weight goals, but
to date, no research has been conducted to explore whether the possibility of using new

technology can affect goal achievement.

In this respect, nutrigenomics? could help policy makers, marketers and professionals
to introduce dietary programmes helping people to achieve weight goals. This scientific

discipline could become of great importance to citizens in combatting chronic diseases

2 Nutrigenomics as a scientific discipline encompasses the application of genomic research to nutrition. Nutrigenomics attempts to
understand how food and nutrients influence gene expression, protein expression and metabolic production, and thus tries to
understand how nutrition influences human physiology (Komduur, R. H., Korthals, M. & Te Molder, H. (2008). The good life:
living for health and a life without risks? On a prominent script of nutrigenomics. British Journal of Nutrition, 101, 307-316.
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but specifically, obesity, because it allows the food industry to provide personalised
nutrition on the market (Ferguson and Philpott, 2005). Individuals who are overweight
and obese have a higher degree of disease susceptibility, and as a result, personalised
nutrition (PN) could prevent diseases that are associated with obesity. The adoption of
specific diets may prevent diseases that will be exposed sooner or later (Joost et al.,

2007).

From this point of view the EU project “Food4me” provides insights on how
nutrigenomics offers the possibility to design a healthier and more individual diet on
the basis of a better understanding of the relationship between food and genes.? In this
project, researchers integrated a study of opportunities and challenges PN to design PN
(Food4Me, 2011). This technology will be more efficient to individuals if advice
regarding PN will be provided via social marketing campaigns (Fallaize et al., 2013;
San-Cristobal et al., 2015). For example, Celis-Morales et al. (2016) revealed that
internet-delivered intervention was an appropriate approach to promote PN to change

dietary behaviour among European adults.

In future, personalised nutrition, which can be considered an application of
nutrigenomics, will have the potential to offer consumers individualised dietary
interventions to reduce their disease susceptibility (Stewart-Knox et al., 2008). The
food industry can take advantage of these new market opportunities to create ad hoc
food products, which can facilitate consumers to make sustainable and healthy food
choices. San-Cristobal ef al. (2015) found that following a healthy diet is not enough to
prevent overweight and obesity, while PN can help consumers in achieving their weight

loss goals, which are considered difficult to reach and maintain.

So far, in social science research, the concept of PN has been only explored in relation
to consumer acceptance and willingness to pay. For example, Poinhos et al. (2014)
surveyed in nine European countries and found that significant psychological factors
such as perceived risks and benefits, self-efficacy and perceived efficacy control and
regulation can influence consumers’ acceptance of PN. Moreover, Fischer et al. (2016)

reported that in eight European countries 30% of participants were willing to pay up to

3 A detailed discussion about nutrigenomics and personalised nutrition is beyond the scope of this thesis. For more information on

this topic see the website of the EU project Food4me (http://www.food4me.org).
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150% more than a conventional dietary programme where PN was not included. Their
findings imply that dietary programmes including PN are desirable and should be

combined with the health care plans for consumers.

In the light of topics and findings discussed so far, the development of a market scenario
based on the idea of proposing to Thai consumers to try a PN programme to achieve
weight goals fits very well in the context of this study. Research gaps highlighted in

this review are shown in the next section.

1.7 Research gaps

Table 1.2 presents the research gaps highlighted with this literature review. As can be
observed from the rows and columns of Table 1.2, the research area related to the topic
investigated in this study presents plenty of opportunities to enhance knowledge in the
context of healthy dietary behaviours when working on aspects of economics and social
psychology. The blank cells represent areas of future research. For example, Table 1.2
shows that there is a lack of longitudinal studies and so far, no studies have explored or
compared the achievement of weight goals in terms of maintenance or gaining BMI.
Past studies focus only on obese and overweight people neglecting both anorexia and
bulimia and the effort that individuals make to maintain their weight. Furthermore,
despite the fact that obesity epidemic research is mainly conducted in developed
countries, yet there is an urgent need to understand how to tackle dietary behavioural
problems of people living in developing countries. Future studies could also explore in
more depth how risk attitudes, time preferences, social cognition models, and
personality traits can influence healthy dieting behaviours when monetary values

mediate behavioural choices.

In order to fill some of the research gaps reported in Table 1.2, this study focuses on a
longitudinal study to understand how the theory of trying and other psychological and
non-psychological determinants influence weight goals of individuals in Thailand.
Research gaps explored in this study are highlighted with orange and green colours.
The green cells indicate that this study will fill research gaps, comparing results from
cross-sectional and longitudinal data sets. First of all, this study will use the TOT to
measure cognitive determinants of trying to achieve weight goals. Since Bagozzi and
Warshaw (1990) proposed the TOT, no further research has been conducted using this

conceptual framework in this specific context. To fill this gap, the current study extends
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the original framework both including new predictors such as risk attitudes and time
preferences and linking the TOT to a contingent valuation study developed on the
possibility of introducing a PN programme in Thailand. Literature conducted so far
shows that only a few studies linked time preferences to WTP for a program that would
increase the life expectancy of participants (Johannesson and Johansson, 1996;
Johannesson and Johansson, 1997) and there are no studies exploring PN in this way.
Moreover, only Lawless ef al. (2015) considered the influence of both risk attitudes and
time preferences on WTP for a nutraceutical-rich juice blend and, to the best of our
knowledge, only Fischer ef al. (2016) assessed WTP for PN based on demographic
characteristics of individuals. In order to include monetary values in the TOT elicited
via contingent valuation method, the current study also gives a contribution to
methodological aspects of modelling expectancy value theoretical frameworks. To
tackle these methodological aspects, intention to try and WTP for the proposed PN
programme were estimated comparing censored regression models and a simultaneous

equation model via a Heckman sample selection model.

The orange cells instead indicate that this study will fill a gap by using longitudinal data
only. For example, as regards risk attitudes, time preferences and personality traits,
previous research employed these factors to explain and predict BMI and weight loss
of people being overweight and obese. As discussed above, weight goal achievement
is very challenging for people who are willing to control body weight either by losing
weight or staying the same weight. However, social research has not paid too much
attention to the impact of attitudes and personality traits on weight goals achievement.
Only Takada et al. (2011) considered and confirmed the importance of time preferences
and risk attitudes in the context of obesity. However, they only conducted a randomised
controlled trial with obese people without including overweight people. In order to fill
such a gap, this study will predict weight goal achievements regarding losing weight,
staying the same weight and gaining weight where time preferences, sensitivity to
punishment, and individual life satisfaction will be the main determinants of a recursive

structural equation model.
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WTP

Goal achievement

Weight loss

Maintaining

weight

Weight gain

Takada et al.
(2011)-LRD

BMI groups investigated Intention to Weight Trying to
weight loss | setti 1 ioht
Research areas Underweight Normal Overweight goal setting ose welg
weight or obese
Economics Risk Lim and
attitudes Bruce (2015)
- CSRD
Anderson and Mellor (2008) -
CSRD
de Oliveira et al. (2015) - CSRD
Time Komlos et al.
preferences (2004) —
CSRD Zhang
and Rashad
(2008) —
CSRD
Scharff
(2009) -LRD
Weller et al. (2008) - LRD
Chabris et al. (2008) — CSRD; Courtemanche et
al. (2015) - CSRD
Personality STR Davis et al.
traits (2004a) -
CSRD
Franken and Muris (2005) — CSRD; Davis and
Fox (2008) — CSRD
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BMI groups investigated Intention to Weight Trying to WTP Goal achievement
weight loss 1settin 1 ight
Research areas Underweight Normal Overweight goalsetling | lose welg Weight loss Maintaining | Weight gain
weight or obese weight
STP FG - LRD FG - LRD FG - LRD
Expectancy TRA Leahey et al.
value models (2011) -
CSRD
TPB Nejad et al.
(2004) —
LRD;
Nejad et al.
(2005) -LRD
TOT Bagozzi et al. | Bagozzi et Bagozzi and FG - CSRD & Bagozzi and
(2004) -LRD | al.(2004) - | Warshaw LRD Edwards (1998)
LRD (1990) -LRD -LRD
Satisfaction Life Korkeila et Rothman (2000) | FG - LRD FG - LRD
satisfaction al. (1998) - —LRD; Finch et
LRD al. (2005)
FG - LRD

Note: FG = Filling the gap; CSRD = Cross-sectional research design; LRD = Longitudinal research design. Interpretation of colours: 1) No

colour means no one has conducted research. 2) Orange indicates that this study fills the gap via LRD; Green indicates that this study fills

the gap via CSRD and LRD
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1.8 Research questions, objectives and theoretical framework

In the light of the review and discussion conducted so far, it is clear that the achievement
of weight goals is a very challenging task mediated by many factors such as eating
habits, physical activity, attitudes, social norms, personality traits, commitments, risk
attitudes, time preferences and socio-economic background that can impact differently
on individuals and change over time. This review also shows that this is an area of
research open to future studies where several research gaps can be explored as
highlighted in Table 1.2. However, since it is impossible to fill all these gaps in one

study, the current research will attempt to answer the following questions:

Q1: What is the most appropriate social cognitive model to evaluate the trying of
weight goals achievement?

Q2: Can existing models be extended to include economic determinants and new
psychological dimensions?

Q3: What econometric models can be used to analyse cross-sectional data
collected employing a combination of expectancy value and contingent
valuation models?

Q4: How well can attitudes, social norms, socio-demographic and economic
characteristics predict intention to try and WTP for a PN programme?

Q5:  What econometric models can be used to analyse longitudinal data collected
employing a combination of expectancy value and contingent valuation
models?

Q6: How much are Thai citizens willing to pay for a PN programme helping them
to achieve their weight goals?

Q7: How can within and between-individual factors influence WTP for a PN
programme?

Q8: Are purchasing intentions and WTP for a PN programme stable over time?

Q9: What about the stability of attitudes?

Q10: What is the relationship between weight goal achievement and satisfaction?

As a result, the objectives of this study are first of all to explore how attitudes, social
norms, habits, risk attitudes, time preferences, and socio-demographic and economic
characteristics of participants recruited in this study influence WTP for a PN

programme proposed to reach weight goals. Secondly, this study aims to evaluate
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whether stated behaviour and WTP for the proposed PN programme is stable over time,
and thirdly, it will assess how personality traits, time preferences, commitment, self-

control, BMI change influence life satisfaction and weight goal achievement.

To achieve stated objectives, a conceptual framework was developed, as illustrated in
Figure 1.2. As can be observed from Figure 1.2, this conceptual framework is split into
part A and part B where distal and proximal elements impacting the output of the
models used in this study are highlighted. In influencing the behaviour under
investigation, distal elements can be considered more stable while proximal elements
are more exposed to changes. Part A is an extension of the TOT where the proximal
variables are represented by the original elements of the theory of trying affecting
intention to try: attitudes towards the success, attitudes towards failure, attitude towards
the process, social norms and past trying behaviour. The original framework introduced
by Bagozzi and Warshaw (1990) is modified including, other than socio-economic
demographic characteristics, the new distal elements: current unhealthy habits, risk
attitudes and time preferences. The new elements were introduced because, according
to past studies reviewed so far, it was observed that these new elements influence health
outcomes such as smoking and drinking behaviour (Anderson and Mellor, 2008;
Warshawsky-Livne et al., 2012; Fox, 2013; Leonard et al., 2013; Sutter ef al., 2013;
Courtemanche et al., 2015). The original TOT framework is also modified about the
way in which behaviour was measured because the classic intention to perform an
intention to trying the new technology was coupled with WTP for the PN programme
helping Thai participants to reach their stated weight goals. As a result, in the output
stage, a contingent valuation method is used to elicit and estimate WTP for trying the
PN dietary service. Moreover, a mixed research design was implemented to investigate

the influence of within- and between-individual factors on WTP for PN programme.

Part B represents a conceptual framework where an inhibition facilitator commitment
mechanism of participants’ goal achievement is explored. In Part B, time preferences
and personality traits are measured using sensitivity to punishment to represent the
distal variables, while self-control and goal commitments are the proximal variables.
Essentially, self-control and goal commitments are the inhibition process that
individuals face when they want to give up their stated goal achievements. The output
of this model captures how distal and proximal elements affect BMI changes, life

satisfaction and goal achievement.
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Figure 1.2 Conceptual framework: psychological and economic factors influencing weight goals
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1.10 Data collection

This study targeted adults who are concerned about their weight and work in Bangkok.
Participants were recruited by advertising in local shops, café, several small businesses,
government offices and social media. Interviewers contacted people who accepted to
take part in the study and invited them for face-to-face interviews at the office of Centre
for Applied Economics Research, Kasetsart University or café nearly participants’
work place. Participants were offered an incentive by THB 300 in total (THB 150 when
finished the first interview and the rest when finished the second interview). Data
collection of the first survey was conducted between November and December 2015.
Interviewers proceeded the interview following the protocol (see Appendix A).
Participants were required to fill the answers the set of questionnaires: health
information including weight and height, weight goal setting and goal commitment
(GC) assessment, scenario of personalised nutrition service, payment cards, resistance
to eating temptation, risk attitudes and time preferences, satisfaction evaluation,
sensitivity to punishment and sensitivity to reward questionnaire and personal
information. In the section of weight goal setting, participants were asked to set their
weight goal (losing weight, staying the same and gaining weight) and to specify the
weight desire for the next six months (during May and June 2016). The questionnaire
of the second survey followed the first survey excluding height information, sensitivity
to punishment and sensitivity to reward questionnaire and personal information. The
questionnaire was translated into Thai and evaluated via three pilot studies. The first
two pilots aimed to test language balance via seventeen volunteers who can
communicate both in Thai and English. The third pilot tested the revised version by
twenty-eight volunteers. This research has been reviewed according to the procedures

specified by the University Research Ethics Committee of University of Reading.

There are 597 volunteers participated in the first survey. The majority of participants
were women (60.8%), educated at university level (85%) and with a gross monthly
income between THB 10,000 and THB 30,000 (64.7%). The age of participants ranged
from 17 to 74 years with an average age of 32 (SD=10.04) and with 50% of participants
working for private companies, 31.2% for governmental organisations and 20.95%
running their own business. The analysis of the stated BMI showed that 46.4% were

classified as being normal weight (BMI >18.5 and < 23.0), 7.1% being underweight
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(BMI<18.5), 29.2% being overweight (BMI >23.0 and <27.5) and 17.3% being obese
(BMI > 27.5).

In the second survey, 89 participants (14.9%) of the original participant (n=597) were
absented to follow up for three reasons, not willing to participate the research for the
second survey (n=63), moving workplace to other provinces (n=5), no contract
information at follow-up (n=21). Finally, 508 participants (60.63% female, range 18-
74 years) were willing to participate in the second survey. The average initial BMI of
the final participants was 23.6 (SD=4.9). According to the criteria of Asian weight
status (WHO expert consultation, 2004), a 43.4% of all participants was normal weight;

30.0% was overweight; 16.7% was obese, and 9.6% was underweight.

1.11 Thesis outline

The remainder of the thesis consists of five chapters where the research questions

presented in the previous section will be answered, as illustrated in Table 1.3.

Table 1.3 Identification of research questions and their answers by chapters

Research question Research design
Chapter 1 Identification of research questions via
literature review and research gaps
Answering Q1
Chapter 2 Answering Q2, Q3, and Q4 Between-individual design
using cross-sectional data
Chapter 3 Answering Q5, Q6, Q7, Q8 and Q9 Mixed design using
longitudinal data
Chapter 4 Answering Q10 Between-individual using
longitudinal data
Chapter 5 Conclusion and recommendations

Chapter 2 aims to answer research questions 2, 3, and 4. This chapter will attempt to
estimate data related to Part A of the proposed conceptual framework (Figure 1.2)
comparing four regression models: Interval regression, Tobit, Double hurdle and
Heckman sample selection. The analysis of this chapter will use the data from the
second survey. The estimation process considers the intention of trying the PN as an

intermediate behavioural step to achieve the stated goal, while WTP estimates provide
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information about the magnitude of intention of trying in monetary values. As well as
discussing the impact of distal and proximal elements of the extended TOT the paper
will argue about the possibility of using these types of regressions when mixing models

of economics and social psychology.

Chapter 3 aims to answer research questions 5, 6, and 8. This chapter attempts to
investigate the influence of within-individual factors on WTP for PNP. To achieve this
objective, a mixed research design was implemented using both cross-sectional and
longitudinal datasets based on the data collected in the first and the second survey. The
stability of behavioural intentions and WTP will be estimated using the most
appropriate regression model identified in Chapter 2. Thus, this paper also explores the
impact of between-individual factors on WTP for PNP and relative changes between

the two periods analysed.

Chapter 4 aims to answer research questions 9 and 10. This chapter will examine the
influence of time preferences and personality traits on self-efficacy and commitment
leading to the outcomes of weight goals (Part B of Figure 1.2). The data from the first
survey was used in the analysis of time preferences and personality traits according to
sensitivity to punishment and the data from the second survey was used in the analysis
of self-efficacy in relationship with resistance to eating temptation, goal commitment,

satisfaction and goal achievement.

Chapter 5 will summarise the main results of this study, limitations and insights for
future research. Finally, the thesis will also contain two appendices which will contain
respectively the questionnaire and a poster paper presented at EAAE congress
“Towards Sustainable Agri-Food Systems: Balancing between Markets and Society”

in Parma, Italy in August 2017.



CHAPTER 2

MODELLING EXPECTANCY VALUE MODELS AND
STATED WTP ELICITED VIA CONTINGENT
VALUATION STUDIES: INSIGHTS FROM A

COMPARISON OF SELECTED REGRESSION MODELS

Abstract

This study compares different regression models to evaluate how good they are when
research designs combine expectancy value models with economic models used to
estimate markets of hypothetical goods or services. To achieve this objective the four
regression models (Tobit, interval regression, double hurdle and Heckman sample
selection) were used to estimate willingness to pay for a hypothetical personalised
nutrition service that might be introduced in Thailand over the next years. The
contingent valuation study was combined with the theory of trying proposed by Bagozzi
and Warshaw to see how well proximal and distal elements of this conceptual
framework predict intention and purchasing behaviour of the proposed personal

nutrition service.

Results show that for several reasons the Heckman sample selection model performs
better than other regression models because it keeps the integrity of expectancy value
models when mixed with contingent valuation studies. Main results suggest that
proximal elements of the expectancy value model should be inserted in the first stage
while distal elements should be allocated in the second stage. Finally, policy
implications of findings related to the acceptance and willingness to pay (WTP) for this

innovative technological service are discussed in the conclusions.

JEL classification: D91
PsycINFO classification: 2229, 3920

Keywords: Expectancy value model; Theory of trying; Contingent valuation; Heckman

sample selection model; Willingness to pay
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2.1 Introduction

Expectancy value models such as the Fishbein model, Theory of Reasoned Action,
Theory of Planned behaviour, Theory of Trying, and Technology Acceptance Model
have become very popular and used by researchers to understand and to predict
behaviour in different contexts such as family planning, work, religion, environmental
protection, drug use, problem solving health, racism, socio-political activities,
consumption and so on. These conceptual frameworks recognise that behaviour is
influenced by numerous biological, psychological and social factors, but they specify
only those that are assumed to be very close to the behaviour under investigation
(Sutton, 2004; Fishbein and Ajzen, 2010). These elements are known as proximal
determinants and are generally represented by attitudes, social norms, perceived
behavioural control, perceived usefulness, habits and other thoughts or feelings which
could have an immediate impact on behaviour. Elements that are not immediately
present, cultural upbringing, socio-demographic and economic characteristics of

individuals are named distal elements.

The identification of the behaviour to investigate is a crucial point to the applications
of these conceptual frameworks because it has to be identified unambiguously in
relation its action, target, context and time elements (Fishbein and Ajzen, 2010).
Applications are generally measured with Yes/No questions or with the likelihood to
purchase a certain good or service measured on 4 or 5 point scales (Pouta and Rekola,
2001; Tarkiainen and Sundqvist, 2005; Yazdanpanah and Forouzani, 2015). For
example, would you like to pay for the gym fee for one year? This kind of question
provides information of people’s willingness to pay for exercise at the gym for one
year. We can use frequency scales to measure how often people visiting the gym since
last month via a verbal scale ranging from never to always. Continuous scale can be
used to assess the magnitude of the exercise in terms of monetary value if researchers
are interested in how much people pay for the gym fee. However, measuring purchasing
behaviour in this way has limitations because people do not take into account how much
they have to pay to engage with the proposed behaviour or to achieve a certain goal
(Sheppard et al., 1988; Fishbein and Ajzen, 2010). For example, lack of money could
be an obstacle to perform a behaviour or to achieve a goal which requires the buying of
expensive durable goods such as an electric car, but it might not be a problem in the

case of cheap goods like bread, pasta, toothpaste and so on.



47

Social psychologists have considered stated behaviour in terms of behavioural intention
that is partially determined by attitudes to understand why people choose and what
motivates purchasing behaviour, while economists have used the contingent valuation
method for evaluating willingness to pay derived from stated behaviour to
understanding purchasing behaviour (Harris ef al., 1989; Bamberg, 2002; Spash and
Biel, 2002; Spash et al., 2009). To bypass this criticism researchers have attempted to
combine these conceptual frameworks with contingent valuation (CV) methods
especially in the field of environmental study (Ryan and Spash, 2011). In these few
studies (see Table 2.1), intention to perform a behaviour or to achieve a goal is captured
with a Yes/No question where the Yes answers are coupled with willingness to pay
elicited using different formats such as open-ended, single- bound, double bound and
payment cards. Considering the censored distributions of monetary values collected in
these studies researchers have used different regression and structural equation models

to incorporate proximal and distal elements of expectancy value models.

For example, Ajzen and Driver (1992b) employed theory of planned behaviour to
explain WTP for a fee regarding leisure activities via hierarchical regression. Kerr and
Cullen (1995) applied theory of reason action performing factor analysis as
intermediate technique to identify latent dimensions which were used subsequently to
estimate WTP via logit model to explain the public preference of possum-control
budget. Pouta and Rekola (2001) also used the theory of planned behaviour to estimate
WTP for the abatement of forest regeneration via logit and tobit models. Other studies
applied structural equation modelling to predict WTP incorporated by the extended
TPB (Lopez-Mosquera and Sanchez, 2012; Lopez-Mosquera, 2016). For instance,
Lépez-Mosquera ef al. (2014) extended the theory of planned behaviour by adding a
moral norm into the model to determine the influence of WTP of visitors for park

conservation.



Table 2.1 Application of Expectancy value model and contingent valuation survey (WTP)
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No. Authors / Title Objectives Methods CVM Tools Sample/Country

1 Ajzen and Driver (1992a): Contingent To explain the willingness to pay for a TPB Open-ended, Correlation, 150
value measurement: On the nature and user fee for engaging in five leisure single bound Hierarchical USA
meaning of willingness to pay activities regression

2 Kerr and Cullen (1995): Public preferences | To construct a measure of attitudes TRA Single bound Factor analysis, New Zealand
and efficient allocation of a possum- toward possum control on the basis of Logit model
control budget beliefs and their evaluations

3 Luzar and Cosse (1998): Willingness to To identify a conceptual model of TPB Open-ended Ordinary least 664
pay or intention to pay: the attitude- attitude-behaviour relationship square USA
behavior relationship in contingent consistent with the process of CV
valuation

4 Batley et al. (2000): Willingness to pay for | To elicit WTP for electricity generated TPB Open-ended, Stepwise 746
renewable energy: Implications for UK from renewable energy single bound regression UK
green tariff offerings

5 Pouta et al. (2000): Contingent valuation To illustrate how CV studies can TRA Yes/No with two | Logit model 1085
of the Natura 2000 nature conservation produce relevant information for public options Finland
programme in Finland nature conservation decisions

6 Pouta and Rekola (2001): The theory of To examine WTP response obtained TPB Standard Logit and Tobit | 600
planned behaviour in predicting through CV in the context of TPB Yes/No, Open- model Finland
willingness to pay for abatement of forest ended
regeneration

7 Werner et al. (2002): Family caregivers’ To examine the WTP for drug TPB Double bound Double-bounded | 220
willingness to pay for drugs indicated for treatment of family members caring for Logit model Israel
the treatment of Alzheimer’s disease: an patients with probable Alzheimer’s
economic or psychological model? Disease

8 Ajzen et al. (2004): Explaining the To investigate the intention-behaviour TPB Yes/No with SEM 160
discrepancy between intentions and discrepancy in the context of fixed monetary USA

actions: The case of hypothetical bias in
contingent valuation

contingent value measurement

value
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No. Authors / Title Objectives Methods CVM Tools Sample/Country

9 Pouta (2004): Attitude and bglief questions | To evaluate the effect on CV results of TRA Yes/No with Logit model 550
as a source of context effectin a measuring respondents’ beliefs and fixed monetary Finland
contingent valuation survey attitudes prior to presenting them with a value

dichotomous choice

10 | Meyerhoff (20006): Stated yvillingness to To analyse the relationship between TPB Open-ended, Logit model, 289
pay as hypothetical behaviour: Can different kinds of attitudes and payment card SEM Germany
attitudes tell us more? behaviour

11 Bernath‘ and Roschewitz (2008): To assess the potential of the theory of TPB Payment card, Nested model: 558
Recreational benefits of urban forests: planned behavior to improve standard double bound Probit model and | Switzerland
explaining visitors’ willingness to pay in economic models ordinary least
the context of the theory of planned square
behavior

12| Nocella ez al. (2010): Farm Animal To investigate role of trust in consumer TRA Double bound Double-bounded | 1,416
Welfare, Consumer Willingness to Pay, WTP for AFP is paramount Logit model Italy, Britain,
and Trust: Results of a Cross-National Germany, Spain
Survey and France

13 | Ryan and Spash (2011): Is WTP an To examine the association between TPB Open-ended Logit model and | 713 United
attitudinal measure? Empirical analysis of | WTP responses attitudes about an ordinary least Kingdom, 1069
the psychological explanation for environmental proposal square Scotland
contingent values

14 | Hsu and Yen (2012): Customers’ Adoption | To investigate the residential TAM Standard SEM 141
Factors and Willingness to Pay for Home customers’ preferences and willingness Yes/No, open- Taiwan
Energy Information Management System | to pay ended
in Taiwan

15 | Lopez-Mosquera and Sanchez (2012): To analyse the environmental profile of TPB Single bound SEM 194
Theory of Planned Behavior and the park visitors using the components of Spain
Value-Belief-Norm Theory explaining TPB and the VBN, and to determines
willingness to pay for a suburban park. WTP for park conservation

16 | Lopez-Mosquera et al. (2014): An To determine the influence on WTP of TPB Single bound SEM 190
extension of the Theory of Planned visitor for park conservation via the Spain

Behavior to predict willingness to pay for
the conservation of an urban park

extension of TPB
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Programme in Thailand: Impact of
Attitudes, Risk and Time preferences on
Trying and Willingness to Pay

health service based on the concept of
Personalised Nutrition (PN).

No. Authors / Title Objectives Methods CVM Tools Sample/Country
17 | Lopez-Mosquera (2016): Gender To explore gender differences in an TPB Single bound SEM 226
differences, theory of planned behavior expanded model of TPB explaining Spain
and willingness to pay WTP for the park conservation
18 | Sayruamyat et al. (2017): Consumers’ To explore how time preferences and TOT Payment card Heckman 597
Acceptance of Personalised Nutrition risk attitudes influence WTP for a new selection model Thailand

Note: TRA — Theory of reasoned action, TPB — Theory of planned behaviour, TOT — Theory of trying, CV — Contingent valuation, theory, SEM — structural equation model
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Also in this study, we combine an expectancy value model (theory of trying) with
contingent valuation to evaluate whether Thai people are willing to try and pay for a
personalised nutrition (PN) programme helping them to achieve weight goals. PN is a
relatively new concept that links the genotype of individuals with their health risks
advising them on specific diets that they should follow to prevent diseases to which
they might be exposed sooner or later in their life (Joost et al., 2007). Obesity and
related diseases such as high blood pressure and so on, as well as being a symptom of
poor life quality, are exerting an enormous pressure on health care spending for
governments’ budgets. Thus, information about acceptance and willingness to pay
(WTP) for this innovative technological service could be useful for policy makers and
other stakeholders as one of the tools to be used to tackle the obesity epidemic which

shows no signs of abatement in any country around the world (Fischer et al., 2016).

Despite the fact that these studies explore how psychological constructs can improve
the prediction of WTP, scanty research has been conducted on how to model predictions
of these latent dimensions both the intention to pay (WTP) and stated pay amount
($WTP) simultaneously (Rosenberger et al., 2012). As a result, the objective of this
study is not centred on empirical findings of willingness to try and to pay for a PN
programme, but on exploring how well different regression models can predict
purchasing behaviour incorporating proximal and distal elements of expectancy value
models contemporarily. This is because linking expectancy value models to intention
to pay and stated pay amount is like having a conceptual framework which is developed
on two sequential stages. Stage one is represented by the intention/decision to undertake
the proposed behaviour, while stage two deals with stated monetary values for the
proposed behaviour. If the two stages are sequential, the estimation of these models

should link stage one and stage two with a system of simultaneous equations.

To achieve such objectives, we compare stage one and stage two regression models and
attempt to answer the following questions. Is it better to estimate expectancy value
models linked to contingent valuation studies with one or two stages models? When
thinking of proximal and distal variables, how can researchers take into account bias
generated by the way in which the sample is selected to estimate WTP? If a two-stage
regression model is going to be used, is it indifferent to include proximal elements in

stage one and distal elements in stage two?
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The remainder of this paper is organised as follows. Section 2 gives details of the
background of the empirical work. Section 3 provides the details of the conceptual
framework developed to test selected regression models, the measurement of TOT’s
proximal elements and WTP for PNP and then discusses selected regression models,
modelling issues, and assumptions of the analysis. Section 4 provides information of
data collection. Section 5 compares and discusses results of regression models. Section

6 draws conclusion and implications for policy makers and future research.

2.2 Methodology

2.2.1 Conceptual framework

In order to answer research questions and achieve our objective, we combined an
extended version of the theory of trying (TOT) with a hypothetical market for a PN
programme helping Thai people to achieve weight goals. The TOT was introduced by
Bagozzi and Warshaw (1990) to evaluate intention to trying to lose weight, taking into
account the following proximal elements: attitudes towards success, failure and

process, subjective norms and habits.

Figure 2.1 illustrates the conceptual framework used in this study. Stage one focuses
on the decisional process of the model which highlights the proximal elements
influencing more close intention to try (ITT) for the PNP, while stage two deals with
action related to the hypothetical market scenario for PNP and distal elements
influencing the behaviour. ITT is a key moderator for decision making as it bridges the
gap between proximal elements and distal elements linking them via WTP for PNP. In
the proposed framework, the expectancy values of success (EVS) and failure (EVF) are
obtained respectively multiplying attitude towards the success or failure by the
expectation of success or failure in relation to achieving the goal by using PNP. Attitude
towards process (AP) reflects the experience and consequences of trying the PNP
leading to the goal weight achievement. Subjective norms (SN) elicit how important
individuals can influence intention and behaviour of trying PNP, while the frequency
of past trying (PT) captures how individuals may feel undecided about their intention

to try a goal.
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Figure 2.1 Conceptual framework of modelling WTP via extended theory of trying

The TOT assumes that the higher the scores of EVS and AP, the higher ITT and WTP
for PNP. By the same token, we can say that the higher the scores of EVF, the lower
ITT and WTP for PNP. Stage 1 also illustrates that PT and SN influence ITT and WTP
for PNP positively. Stage 2 instead indicates that socio-demographic and economic
variables influence WTP for PNP independently. As a result, a questionnaire was
developed and divided into three parts to elicit information about proximal
determinants, contingent valuation market scenario of the proposed extended TOT, and

distal elements, i.e. socio-demographic and economic characteristics of participants.

Information reported in Table 2.1 has shown that when researchers combine
expectancy value models with CV surveys, they generally use different regression
models but without linking them to the idea that when people engage with a certain
behaviour some predictors (proximal) are more important than others (distal). Only two
studies took into account this aspect. In the first study, Bernath and Roschewitz (2008)
used a two nested regression model where they combined the theory of planned
behaviour with WTP for recreational benefits in the Zurich city forests. They estimated
stages one and two separately comparing models with and without the elements of the
theory of planned behaviour to argue about the superiority of models including
psychological constructs. Stage one was estimated via a probit model predicting the

probability of voting for a visiting permit, while stage two estimated WTP via a linear
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regression model which excluded the protesters group to eliminate the sample selection
bias problem. In the second study, Rosenberger et al. (2012) attempted to explore how
attitudes towards the specific behaviour of paying a fee was directly associated with the
intention to pay an annual fee at McDonald Dunn forest in Oregon. The employed a
Heckman sample selection model (HSSM) to predict how attitudes directly affect
intention to pay and indirectly stated WTP. Their modelling approach was not linked
to any expectancy value models and attitudes were measured using a single item

capturing support or opposition for a mandatory annual use fee.

According to the HSSM, the selection model focuses on the decision stage that explores
how precursors influence the decision, which in turn directly influences the action of
the outcome model. This idea matches the lies in the same concept of expectancy value
models (i.e. TOT) because it explains the precursors (EVS, EVF, AP, PT and SN) —
behaviour (trying PNP/WTP for PNP) relationship, which is mediated by ITT. To fit
the procedure of the HSSM predicting the probability of ITT, this study uses a
dichotomous measure of ITT to predict WTP for PNP (Sutton, 2004). We employ the
HSSM to test the following hypotheses:

H1: The proximal elements of TOT are directly related to ITT.

H2: The proximal elements of TOTare indirectly related to stated WTP for PNP.
H3: The distal elements of TOT are directly related to ITT.

H4: The distal elements are directly related to stated WTP for PNP.

Results of the Heckman sample selection model will also be compared with findings
obtained from other regression models used in these types of studies appears to explore
the bias prediction problem linked to censored distribution WTP values (see Section

2.3).
2.2.2 Measurement of proximal and distal elements

Before starting to collect information about the elements of the TOT, participants were
shown a card where the concept of PN was illustrated with a series of sequential pictures

depicting the proposed intervention using the following scenario:

Imagine that a new service will be available on the market to help you
to achieve your stated weight goal. The new service is offered by a pool of
experts (GP, nutritionist and psychologists) who will personalise your diet
taking into account aspects of your genes, personality, health status, body
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mass index, phenotype and your current diet. This is what experts call
‘personalised nutrition’.

Personalised nutrition will help you to follow a diet, which as well as
helping you to achieve your stated weight goal will also help you to
minimise the risk of diseases related to obesity and overweight such as
diabetes, heart disease and cancer. This service includes four stages (show

card):

1. A doctor will collect information about your health status, physical
activity, BMI, and dietary habits including food intolerances and allergies.

2. You will be offered a genetic blood test (nutrigenomic test) to
understand the basis of your genes and what type of food you should
consume to reduce the risk of developing obesity related diseases
mentioned before.

3. The results of your nutrigenomic test will be discussed together with
a GP, nutritionist and psychologist to prepare a list of foods, menus and
recommendations that you have to follow to achieve your goal.

4. After this initial stage, you are required to visit the centre every two
weeks. During these visits, you will be monitored in terms of progress
towards the achievement of your stated weight goal and discuss your
personal situation with a nutritionist and a psychologist.

Proximal elements were measured following Bagozzi and Warshaw’s approach (1990)
using expectancy values score for AS and AF, and a global measure of attitudes for AP.
For example, as regards EVS, AS was elicited asking participants to answer the
following statement “When people diet some succeed and some fail. If you are trying
PNP and during the next six months you succeed to achieve your weight goal, this
would make you feel” (1 = extremely unpleasant, 7 = extremely pleasant). ES instead
was measure on a likelihood scale in the following way: “Assuming I try to follow PNP
during the next six months, it is likely/unlikely that I would succeed to achieve my
goal” (1 = extremely unlikely, 7 = extremely likely). EVF was measured in the same
way, while AP measured asking participants to express their level of plesanteness
towards the process on a 7-point scale ranging from ‘extremely unenjoyable’ to
‘extremely enjoyable’. SN was mesasured asking on a 7-point scale the approval or
disapproval of important people on the decision to follow the proposed PNP during the
next six months. Past trying behaviours were instead captured asking participants to
indicate the frequency of past trying to control their weight during the past six months
(1 = never, 6 = very many times). In our case this element was measured as past

frequency of having tried to achieve weight goals. Information regarding distal
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elements (gender, age, education, employment and income) was collected with a

section placed at the end of the questionnaire.

2.2.3 Contingent valuation scenario for the proposed PNP and

measurements

After having collected information on the elements of TOT, respondents were reminded
about the proposed PNP and asked to express first their intention to try this new service
which was not free and available to them next week. If participants did not intend to
try PNP, they were asked to give reasons for their rejection such as lack of trust in this
programme, lack of money, demotivation to achieve the goal, capability of achieving
the goal without the service and the service should be available to all citizens. These

participants were not asked to express their WTP for PNP.

Respondents who stated ‘Yes’ were asked to mark their maximum amount of money
for trying this PNP for the next six months. Monetary values were elicited via a payment
card where participants were asked to pay the maximum lump sum for this service from
bids ranging from zero to THB 30,000 (approximately US$ 1,000). When a participant
marked the last bid on the payment card she was asked to specify how much more she

was willing to pay.
2.2.4 Econometric modelling of expectancy value models and WTP

In order to achieve the stated objective and test the hypotheses, we compare four
different econometric models estimated using STATA: Heckman sample selection
model (HSSM), Double hurdle model (DHM), Tobit model (TM) and Interval
regression (IR). Generally in these models the distribution of the dependent variables
(stated WTP) is be censored and has a large numbers of zero value or missing values
(Heckman, 1974; McDonald and Moffitt, 1980; Nawata and Nagase, 1996; Newman et
al., 2003; Greene, 2012). This was also the case of the current study where participants’
stated that WTP for PNP was used as a dependent variable to compare the HSSM, DHM
and TM. To estimate also an IR, we transformed the censored distribution of WTP for
PNP in interval values because the propsed payment card for PNP contained a fairly
detailed set of bids and thus the true value of WTP could be somewhere in the range of

the stated option and the next higher option (Cameron and Huppert, 1989).
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Given that the functional form of WTP is unknown and the maximum WTP for PNP is
estimated using the indirect utility function, WTP for PNP can be expressed based in

the TM by using the following underlying latent variable

xiB+ziyy+u if x{f+zy+u >0

0 it xip+zy+p<o LT bEeN (1)

WTP; = {
where: WTP; is the latent censored WTP for PNP assuming that stated WTP; for PNP
is < 0, and remains uncensored when stated WTP (WTP;) is > 0; N is the number of
observations; x;is the set of proximal variables; z;is the set of distal variables and u is
the error term of outcome equation, which are normal distributed (1;~N(0,02)) and S

is a parameter vector of proximal and distal elements.

However, the estimation of WTP for PNP via TM can bias prediction (Heckman, 1974;
McDonald and Moffitt, 1980) because stated WTP has missing values when
participants do not to intend to try (NITT) the proposed PNP and thus these values
might not be zero. In order to tackle this issue, the HSSM classified by Amemiya
(1985) as Type II Tobit model is an alternative and more appropriate method to estimate
WTP when researchers face problems of sample selection bias and limit value of
responses. Thus, taking into account ITT and the sample selection bias of our
conceptual framework the condition of stated WTP (WTP;) can be rewritten as follows:

WTP! if ITT; =1
0 otherwise

WTP; = { (2

In equation 2, WT P; was missing when the proposed PNP was rejected. The probability
of the ITT function is derived in equation 3 by estimating a probit model dealing with

sample selection bias on WTP function as follows:

ITT; = zjy +v; v; ~N[0,1]

ITT; =1 if ITT; > 0, 0 otherwise. 3)
Where: ITT; is the latent ITT dimension towards PNP for participant i, and z; is the
vector of proximal elements of TOT (EVS, EVF, AP, PT and SN), yis the vector of
coefficients of proximal elements and v is the error term for selection equation. Thus,

the prediction of WTP is based on two conditions. The first condition estimates

E(WTP;|x;,z;) only for ITT; =1, and is expressed as follows:
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EWTP;lx;,z) =EWTP|ITT; = 1,%;,2;)

, ?(ziy)
=x;0 + poy CIJ(Z’)/)

i

= x{f + po,A(zy) 4)
Where: @(.) is the probability density function (PDF) of the standard normal
distribution. @(.) is the cumulative distribution function (CDF). ais the standard error
and p is the correlation coefficient between error terms ¢ and v which have a bivariate
normal distribution with zero mean. Given f; = po, and a, = (0 —zy)/0, ,

2(zv)
®(z{y)

normal standard PDF and the normal standard CDF. If the two error terms were

therefore, A(a,) =

represents the inversed Mills ratio i.e. the ratio between the

uncorrelated, we would observe p = 0 and as a result §; would be zero. When f; is

significant, the sample selection bias of data is observed.

The second condition estimates E(WTP;|WTP; >0) when the probability of ITT (see

eq. 3) is positive as follows:
E(WTP;|WTP; >0) = E(WTPJITT; > 0)

= x;B + Bar(ay) ()
If the correlation between y; and v;is zero (p=0), there is no sample selection bias in

the prediction of WTP and thus:
EWTPi|x;, z;) = xi (6)

In comparison to the Heckman-two-step procedure that may perform poorly (Nawata
and Nagase, 1996), a more efficient full maximum likelihood estimation that follows
the original Heckman sample selection bias model (Heckman, 1974) was proposed by
Nawata and Nagase (1996) to estimate stages 1 and 2 of equation 5 simultaneously.
Nawata and Nagase (1996) also noted that this procedure would perform well and
reasonably when predictors of the outcome model differ from the selection model
because endogeneity can be avoided. Therefore, the log-likelihood function contains
two parts consistent with the observation mechanism. Part 1 deals with observations on
ITT; = 0 and considers the probability of missing stated WTP in the outcome equation.

Part 2 deals with observation on ITT; = 1 and considers the probability of stated WTP
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multiplied by the conditional density of the observed WTP. According to Greene
(2012), the full log-likelihood function is presented as

InL = ZITTizlln[p(ITTi = Df(WTP;|ITT; = 1)] + ZITTi:O In p(ITT; = 0)
-(1/2)uf /af, i/outz] ,
= ZITTizl In [exp( o 2:; z )(p (pu%z y)] + ZITTizo[l — In &(z;y)] (7

Finally, WTP for PNP was also estimated using DHM (Cragg (1971) because it
represents an alternative two-stage model which addresses the corner solution of zero
consumption encountered when using TM. The model assumes that participants must
make two decisions to buy a service leading to real consumption, and each decision
may be determined by a different set of observed variables. The first hurdle focused on
the decision process (see Figure 2.1) which uses a standard probit regression (equation
3), while the second hurdle is due to economic reasons of the action stage, which uses
equation 5 (Newman et al., 2003). DHM-two-step procedure is estimated by MLE as
the HSSM. However, HSSM will fit data better if researchers know the reason for
missing data and the decision of both stages is correlated. In contrast, DHM is more
appropriate when the selection stage does not dominate the outcome stage because the
covariance between two error terms equal zero that contrasts with HSSM assumption

(Madden, 2008; Wooldridge, 2010).

2.3 Data collection

Respondents were recruited by advertising the research in several local markets, small
businesses, companies and governmental offices. The questionnaire was translated into
Thai and appraised by three pilot studies. The first two pilots were targeted to test
language equivalence with bilingual Thai-English volunteers. The last pilot tested the
revised version with twenty-eight volunteers and the study was designed and conducted
in compliance with the ethical guidelines of the University of Reading. Respondents
who agreed to take part in the study were interviewed face-to-face between November

and December in 2015.
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2.4 Results

2.4.1 Socio-economic characteristic of participants

The final sample size is 508 and descriptive statistics show that women accounted
60.3%, 69.2% had bachelor degree and the average age of participants was 32 (s
=10.08) ranging from17 to 74 years (see Table 2.2). Even though the sample might
seem biased about education, this result reflects the current situation in the Bangkok
area where about 96% of people have at least a degree. Thus, when recruiting
participants an effort was made to oversample people not having a degree. The majority
of participants (65.7%) had a gross monthly salary in the range of THB 10,000 - THB
30,000 and 48.4% of participants were working for private companies, 30.3% for public

organisations and 21.2% running their businesses.
2.4.2 Comparison of proximal and distal elements via ITT for PNP

Table 2.2 as well as showing the average values of the proximal elements of TOT,
compares the values of these scores between the 260 participants who stated their
intention to try (ITT) and the 248 of those who did not intend to try (NITT) the proposed
PNP. The average EVS expectancy value was 22.6 and nearly two times greater than
the average EVF expectancy score (13.3), while the average values of AP, PT and SN
were respectively 4.6, 4.5 and 3.5. In addition, the comparison of means between ITT
and NITT participants reveals that the former group scored higher than NITT on EVS,
AP, PT and SN and their mean differences were statistically significant to the
independent sample t-tests. As regards EVF, we observe the opposite pattern, but the
mean difference was not statistically significant to the independent sample t-test. Table
2.3 instead presents differences between distal elements and the ITT and NITT groups.
In particular, among categorical variables only gender was significant with males (57%)
more inclined than females (47%) to try the PNP. As regards continuous variables, age
and education were both statistically significant to the independent sample t-test with

younger and better educated participants more willing to try the PNP programme.
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Table 2.2 Summary statistics of proximal elements for intenders, non-intenders and

total sample

Variables ITT NITT Total sample t-test
n =260 n=248 0 =508

EVS 25.0 (7.19) 20.3 (6.76) 22.7 (7.36) -5.09*

EVF 13.0 (5.62) 13.7 (4.99) 13.3(5.33) 0.027

AP 4.8 (91) 4.4 (.82) 4.6 (.89) -3.86%

PT 4.8 (1.08) 4.3 (1.01) 4.5 (1.07) -4.36%

SN 3.8(1.19) 3.1(1.39) 3.5(1.33) -3.64%

Note: Standard deviations are in parenthesis. ¢ Significant level at 1%, ° Significant level at 5%, ©
Significant level at 10%.

Table 2.3 Summary statistics of distal elements for intenders, non-intenders

Variables ITT NITT Statistic test
n =260 n=248

FEMALE (1 if female) 56.1% 65.3% x?=447°
AGE (Unit: years) 30.6 (8.35) 33.9(11.39) t-test= 3.75*
INCOME (THB 10000-30000) 65.7% 65.6% x?=11.72
EDU (Unit: years) 15.9 (1.66) 15.3 (2.33) t-test= -3.28*
EMPseL (1 if self-employed) 29.6% 19.7% x%=.65
EMPgcov (1 if working for public organisation) 29.2% 31.4% x?=.29
EMPrri (1 if working for private company) 48.0% 48.9% x?=.02

Note: Continuous variables are presented in mean and their Standard deviations are in parenthesis.

Categorical variables are presented in percentage. * Significant level at 1%, ° Significant level at 5%, ©
Significant level at 10%.

2.4.3 Comparing results of one stage/two stage regression models

Figure 2.2 shows that the frequency distribution of observed WTP for PNP of ITT group
is skewed to the right as expected and in line with economic theory i.e. when bids
increase less people are willing to pay for the proposed service. The stated average
WTP for PNP was THB 7135 (SD=5062.4) in the range between THB 0 and THB
25500, with 10.38% of the ITT group not willing to pay anything and a stated WTP
mode of 58.1% for THB 5000.
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Figure 2.2 Frequency distribution of observed WTP for PNP

Table 2.4 shows the results of one- and two-stage regression models. To start with the
one-stage models, IR provides a better performance over TM in term of LL and standard
error (o) of estimation. Furthermore, the sign of all beta coefficients of TM and IR are
in the same direction and the #-statistic value of each determinant fell in the same
confidence interval except for AGE and the size effects of TM’s coefficient appeared
to be larger than those observed for IR. However, none of the TOT proximal elements
was statistically significant (p > 0.05). As regards distal elements, INCOME has a
positive association with WTP, while AGE. EMPgov and EMPpr1, have a negative
impact on WTP; FEMALE and EDU are not significant (p > .1).

Focusing on two-stage models, table 2.4 shows that LL of HSSM is larger than LL of
DHM because HSSM employs all observations available for the analysis, while DHM
employs information from the ITT group only. As a result, LL is not an appropriate
criterion like other criteria such as AIC or BIC because they are calculated taking into
account LL, which indicates that DHM is the best model for this data. LL considers
sample size and thus this means that the LL of HSSM estimation is likely to be greater
than the LL of that obtained from DHM when using the same data set.

In this case the standard error of estimation (o) can be considered a better criterion of
comparison because it indicates the differences between stated WTP for PNP and the
expected WTP for PNP predicted by the models. The 0 of HSSM was smaller than that
observed for DHM and thus parameters estimate of HSSM based on this data set are
more appropriate than those obtained from the DHM. With regard to the statistical fit
of HSSM, the residuals between selection and outcome models are strongly correlated

and have negative significant effects on WTP for PNP (p = -.439, x?= 13.22, p <
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.0003). This statistical significance confirms that there is a sample selection bias in the
prediction of WTP for PNP, which implies that WTP for PNP of NITT participants may

be equal or greater than zero.

Table 2.4 Impact of proximal and distal elements of TOT on WTP for PNP: a
comparison of results obtained with HHSM, DHM, TM and IR.

Two-stage models One-stage models

Elements HSSM DHM ™ IR
Model’s 7239.3* (2782.5) 3051.5 (4102.0) 3051.5 (4102.0) 5266.0 (3417.9)
constants
Proximal® 1% stage 1% stage
1% stage’s -2.84* (.414) -.561 (.868) - -
constant
EVS .043* (.009) .022 (.016) 100.9 (65.6) 76.3 (56.1)
EVF -.003 (.011) .014 (.021) -65.1 (58.8) -51.5 (48.2)
AP .153% (.076) -.070 (.125) 594.7 (441.6) 522.1 (378.5)
PT 1592 (.045) -.051 (.107) -170.6 (274.0) -121.9 (230.5)
SN 1500 (.060) 107 ((112) 309.5 (304.5) 261.3 (247.5)
Distal® 2" stage 2" stage
FEMALE 669.6 (557.8) 749.6  (604.2) 749.6 (604.2) 684.0 (487.9)
AGE -76.2% (34.8) -113.22  (41.05) -113.2* (41.05) -84.3% (33.5)
INCOME 1057.1* (181.7) 1234.7* (188.5) 1234.7* (188.5) 978.2* (155.9)
EDU 1102 (146.9) -19.6  (169.3) -19.6 (169.3) 154 (136.1)
EMPgov -2571.0* (815.9) -2962.0*  (875.8) -2962.0* (875.8) -2442.0* (709.2)
EMPpgy -1854.8> (732.8) -1928.7°  (759.8) -1928.7° (759.8) -1658.1* (631.6)
A -2058.4* (575.3) - - -
p -.434* (.104) - - -
o 4742.5* (297.8) 4806.9*  (379.5) 4797.9* (287.6) 3788.0* (241.8)
Observations 508 260 260 260
Censored obs. 248 27 27 27
Uncensored 260 233 233 233
obs.
LL -2863.7 -2344.0 -2335.8 -408.1

Statistic test ~ Wald(6) = 64.94 Wald (6) = 52.9 F(11,249) =8.17 Wald(11) =91.4

Note: Standard errors are in parentheses.  Significant level at 1%, ° Significant level at 5%, ©
Significant level at 10%. A Proximal predictors in stage 1 of two-stage models; B Distal predictors in

stage 2 of two-stage models. LL=the log pseudo likelihood and Wald = Wald chi2 test.

Furthermore, in both models the constants are not significant while proximal elements,
in comparison to one stage models, have an impact on WTP for PNP but only for the

HSSM. The results of the HSSM appear to be in line with Bagozzi’s theory. In fact,
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estimates of the HSSM show that EVS, AP, PT and SN influence positively WTP with
statistical significance at .05 while EVF is not significant (p>.1) but its sign is as

expected i.e. negative.

Table 2.5 Coefficient and marginal effects of proximal elements on ITT and WTP for
PNP of the two-stage model

Proximal elements HSM DHM
4
WTP | WTP | WTP for
Z parameter  p(ITT) ITT>0  p(ITT) parameter PNP
EVS .043%(.009) .015 52.5 124.4 .022 (.016) 314
EVF -.003 (.011) -.001 -4.4 -10.6 .014 (.021) 20.3
ATP .145¢(.075) .050 175.4 415.7 -.070 (.125) -99.0
PT .160% (.046) .055 193.4 458.3 -.051 (.083) -71.2
SN .150° (.067) .052 181.3 429.7 107 (L112) 150.4
Constant -2.81°
(413) .561 (.868)

Note: The unit of expected WTP was THB. ? Significant level at 1%, ° Significant level at 5%, ©
Significant level at 10%.

Figure 2.3 shows the expected WTP distributions for PNP obtained with these four
regression models. All distributions are normally distributed but mean differences were
statistically significant differences at the ANOVA one-way test. The comparison of
these four distributions shows that the mean of expected WTP predicted by HSSM was
the closest to the average stated WTP. The HSSM and TM WTP distributions appear
similar, but the TM’s prediction has a higher standard deviation than HSSM’s
prediction. Moreover, although the standard deviations of DHM and IR are smaller than
those obtained with the other two models, their expected WTP distributions

underestimate and overestimate respectively the average stated WTP for PNP.
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Figure 2.3 Distributions of expected WTP for PNP predicted by selected models

According to the research question about taking into account bias generated by the
sample that is selected to estimate WTP, if we assume that the data set did not have a
selection bias and NITT participants were not willing to pay for trying PNP. The
missing values of WTP for PNP of original data were replaced with zero. In this case,
as regards the procedure of IR, the lower bound of the interval will be considered to
have a negative infinity value for the IR estimation. Results in table 2.7 show that
HSSM, TM and IR are the models that can deal with the censored data, while DHM
cannot distinguish between censored data and censored data to estimate WTP for PNP.
The values of the error standards (o) of the two-stage models were smaller than those
observed for one-stage models with HSSM and IR showing respectively the smallest

and largest o.

As regards the TOT proximal predictors in Table 2.6, their impacts on WTP in the
HSSM, TM and IR are in the same direction but in different confident intervals for AP
and SN i.e. the AP’s coefficient of HSSM was significant at 95% of confident interval
but the AP’s coefficient of TM and IR were significant at 99% of confident interval.
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For the DHM, results of EVF, AP and PT show opposite signs in comparison to other
models because the model included zero values of stated WTP to predict the expected
WTP. For the impacts of distal elements, sign of coefficients of all models (excepted
FEMALE) were the same when compared one-by-one element. AGE, INCOME,
EMPGov and EMPpri were strong significant (p<.05). Only FEMALE was non-
significant (p>.1).

In particular, the results of proximal elements from the HSSM show that EVS, PT and
SN have a strong and positive association with ITT and WTP for PNP. Another
significant element is AP, but its effect has weak statistical significance (p <.1), while
also in this case EVF does not influence WTP for PNP. Importantly, only the HSSM
provides the decisional stage probability of intention influencing the WTP in the second
stage. This probability indicates how much participants intend to try the proposed PNP
and how much they will be pay for the programme (see Table 2.5).

Also in this case, we can argue that the two-stage HSSM appears to be the most
appropriate model to estimate expectancy value models when combining them with
WTP elicited via contingent valuation methods. This model has the advantage of being
able to stick the analysis with the conceptual frameworks of expectancy value models
(i.e. attitudes-intention-behaviour). Estimations of the HSSM can explore the effects of
proximal elements on both intention and behaviour and not only the effects on
behaviour as DHM. Owing to the link of proximal elements from the first stage to
consumption stage with a mediator in term of intention, the first stage of HSSM can

predict the probability of intention from the information of proximal elements.

When taking into account sample bias generated by contingent valuation estimates of
WTP, HSSM appears to be a useful technique to evaluate the influence of proximal
elements of the TOT on WTP for PNP. The proximal elements’ information of NITT
group can be included to predict the probability of intention and their WTP for PNP.
The marginal effects of proximal elements from HSSM estimation can provide two
considerations for the interpretation of their impacts on the WTP for PNP. The first
consideration focuses marginal effects on only ITT group that used the uncensored data
to predict the WTP for PNP. The second considers the marginal effects based on the
probability of ITT to predict the WTP for PNP by using proximal elements’ information
of all participants predicting ITT probability. Thus, this second consideration provides

the way to reach the NITT group.



67

Table 2.6 Elements’ coefficients of TOT on WTP for PNP of HSSM, DHM, TM and

IR when replacing the missing value of WTP for PNP with zero

Two-stage models

One stage models

Elements HSSM DHM ™ IR
Model’s 7239.3*(2782.5) -1689.5 (4021.7) -17526.2* (5293.9) -18865.9* (5766.8)
constants
Proximal* 1t stage 1t stage
1% stage’s -2.84%(414) -2.77* (1420) - -
connstant
EVS .043%(.009) .0432 (.009) 273.8* (71.3) 3.1.2% (75.1)
EVF -.003 (.011) .004 (.011) -40.9 (75.4) -29.3 (81.8)
ATP .153%(.076) -.088 (.075) 1136.8° (580.8) 1210.5° (622.7)
PT 1592 (.045) -.147* (.045) 824.2° (333.8) 1010.4* (362.4)
SN .150° (.060) .154° (.061) 1194.0* (393.3) 1342.0* (436.6)
Distal® 2m stage 2nd stage
FEMALE 669.6 (557.8) 588.4 (742.1) -555.9 (812.9) -812.9 (893.3)
AGE -76.2° (34.8) -14.15 (48.4) -204.1* (50.3) -219.4* (55.1)
INCOME 1057.1% (181.7) 1025.2% (208.2) 1163.2% (300.8) 1102.2* (319.1)
EDU 110.2 (146.9) 471.9° (213.7) 217.9 (236.8) 2479 (263.7)
EMPcov -2571.0* (815.9) -2340.1° (907.8) -3166.7* (115.3) -3077.8° (1247.8)
EMPpri -1854.8"(732.8) -2340.1° (1058.0)  -1942.9* (1058.3)  -1895.7 (631.6)

A -2058.4* (575.3) - - -

p -.434%(.104) - - -

o 4742.5* (297.8) 4799.5% (382.0) 7926.3* (403.9) 8664.1% (403.2)
Observations 508 508 508 508
Censored obs. 248 - 275 275
Uncensored 260 - 233 233
obs.

Log likelihood -2863.7 -2572.5 -2582.9 -736.2

Statistic test ~ Wald(6)=64.94  Wald(6)=50.7  F(11,497)=12.4  Wald(11)=151.7

Note: Standard error are in parentheses. * Significant level at 1%, ° Significant level at 5%, ©
Significant level at 10%,  the proximal variables are predictors in stage 1 of two-stage models and
B the distal variables are predictors in stage 2 of two-stage models. LL=the log pseudo likelihood

and Wald = Wald chi2 test.

Comparing the results of these four models from Table 2.4 and Table 2.6, we can say
that the HSSM two stage models perform better than all other regression models in
relation the predictive power of the proximal elements of TOT. This means that the use
of one stage models could lead to wrong conclusion about the usefulness of expectancy

value models in predicting WTP of a certain good. Secondly, the significant statistical
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results of all distal elements appear the same for HSSM, TM and IR at the 95% of the
confident interval, but DHM has different results for AGE and EDU.

Finally, to test hypothesis 2 and 3, we investigate whether the analysis conducted via
the HSSM could be improved if the collocation of proximal and distal elements of TOT
is inverted in the two-stages models. According to results provided in Table 2.7 we
confirm the hypothesis that the proximal elements of TOT are indirectly related to state
and we accept hypothesis that the distal elements of TOT are also directly related to
ITT. Because all proximal elements are not statistically significant in the prediction of
WTP for PNP (p>.1) while distal elements (excepted FEMALE and EMPpr1) have
strong associations with ITT. Thus, in this case results are similar to other regression
models. This is an extremely important result because supports the idea that proximal
elements of expectancy value models are directly predictors of ITT, which indirectly

predict WTP for PNP.
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Table 2.7 WTP for PNP of two-stage regression models when including distal elements

in stage 1 and proximal elements in stage 2

Variables

HSSM

Coefficients

DHM

Coefficients

Model’s constant
Outcome model Proximal®
(stage 2) EVS
EVF
ATP
PT
SN
Selection model Distal®
(stage 1) FEMALE
AGE
INCOME
EDU
EMPcov
EMPrri
1% stage constant
A
p
o
Observations
Censored obs.
Uncensored obs.
Log likelihood
Wald chi2(5)

5113.8° (2454.9)

52.8 (65.0)
-78.5 (56.0)
572.4 (451.9)
51.3(272.5)
304.1(283.7)

~113(.108)
-.0214(.006)
.123%(.047)
.059°(.029)
-315°(.157)
-238(.144)
-310(.535)
-2090.9%(578.1)
-.6429(.094)
5625.8%(457.6)
508
248
260
29117
15.25

1199.1(3758.3)

31.1(87.0)

-131.2°(76.5)
1023.7(693.8)
243.6(386.3)
159.1(387.4)

0.346™(.219)
-0.048%(.014)
0.175°(.075)
-0.091(.065)
-0.636°(.295)
-0.335(.295)
3.973%(1.24)

5341.0°(464.0)
260

-2353.2
14.57

Note: Standard error are in parentheses. * Significant level at 1%, ° Significant level at 5%, © Significant

level at 10%. ™ non-significant level at 10%. * The proximal variables are predictors in stage 2 of two-

stage model and B the distal variables are predictors in stage 1 of two-stage model.

2.5 Discussion and conclusions

The objective of this study was to identify an appropriate econometric model to estimate

expectancy value models when they are combined with studies estimating WTP via

contingent valuation methods. The proposed TOT conceptual framework was estimated

comparing four regression models: two one-stage regression models (TM and IR) and

two two-stage regression models (HSSM and DHM). We used standard error of
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estimation to compare these models rather than LL because these models employ

different numbers of observations process and different stages in the estimation process.

HSSM appears to be the model for these type of studies for several reasons as
highlighted hereafter. HSSM employs data from both ITT and NITT group, while
DHM, TM and IR only focus on ITT group because the WTP for PNP in the NITT
group is missing. HSSM also provided the second smallest standard error which means
that HSSM appears to better than DHM and TM. Moreover, the expected WTP
provided by HSSM is the closest to the average stated WTP for PNP, while the expected
WTP from DHM and IR underestimated and overestimated the average stated value

respectively.

When taking into account sample selection bias to estimate WTP for PNP, empirical
results indicated that HSSM had the advantage to explore the impact of proximal and
distal determinants on both ITT the proposed PNP and WTP for PNP. The replacement
of WTP missing values with zero values indicates that HSSM is the most appropriate
regression model because produced the smallest standard error and could stick with the
concept of expectancy value models by maintaining ITT as a mediator of the proposed

conceptual framework.

Regarding the component of the proposed TOT framework, proximal elements impact
on ITT and WTP for PNP only when employing the HSSM corroborating the results of
Bagozzi and Warshaw (1990) and those of other similar studies (Bagozzi et al. 2004;
Xie et al. 2008). Alternative regression models used in this study focused on the
intention groups and ignored the participants who did not intend to try PNP. The fact
that they could not turned to be significant on intention and behaviour is a weakness
that has to be considered when employing similar conceptual frameworks. Our results
suggest that when behaviour is predicted using the proximal elements via a two-stage
model, these elements should be set in the first stage of the estimation to be good
predictors of the decision stage (intention). For the distal elements, the results of the
Heckman’s second-stage are the same as of the other three alternative regression
models. Our findings suggest that future studies should include these elements only
into the first stage of estimations in order to eliminate problems of endogeneity or high
multicollinearity. This is because when intention and behaviour are predicted including
the same distal elements in both selection and outcome stages, there is a level of high

multicollinearity that may provide poor estimation performance of HSSM or may not
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use the full maximum log-likelihood solution when estimating the model (Nawata and
Nagase, 1996). However, distal elements may be included in the first stage depending
on whether the purpose of the researchers is to explore the impact of these elements on
intention or on behaviour. Future research may add other between-individual factors to

the list of distal elements in order to directly predict behaviour.

In relation to empirical results of the proposed PNP, younger participants were willing
to pay more for PNP than older respondents. They probably have positive attitudes
toward the proposed service because it helps to reduce the risk of obesity and related
diseases and their health conditions in the long run. Income was also an important
predictor of WTP for PNP, which conflicts findings of Lawless et al. (2015) and
Bernard and Bernard (2009) probably because the opposite direction may be caused by
the fact that this type of service is different. PNP is a new dietary advice that may be
attractive to high-income people who can afford to achieve their weight goal and also
decrease their health risk. A further explanation is that people who earn a good income
are likely to be more concerned with the negative impact of obesity and related diseases
(Schmeiser, 2009). The negative significant coefficients of EMPcov and EMPpri
stressed that employees are willing to pay lower than self-employers. Workers may be
less interested in PNP because of the employment rights covering their health,
especially government officers. These workers appear to have the lowest WTP
compared with others, probably because the government supports their health costs.
Moreover, they have access to proper medical care service and will get retirement
benefits from the government pension scheme. These can be good reasons why
government officers lack motivation for paying PNP, whereas self-employed
participants must cover health expenditure by themselves and as a result they might
seek a service as PNP to reduce health risk caused by weight problems and related

diseases.

Results of the HSSM also show that EVS, AP, PT and SN were strongly positive
correlated with ITT and WTP for PNP, while EVF did not influence ITT. This
information can be used by policy makers and marketers to motivate people to try PNP.
The negative sign of inversed Mill’s ratio indicated that WTP for PNP of NITT group
is not zero, but it is likely that this group is willing to pay less for trying the PNP in
comparison to the ITT group. As a consequence, policy makers and marketers may use

these findings to advertise and promote PNP publicly or privately. For example, Thai
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government or private health care institutes might invest in the creation of
multidisciplinary centres, whilst promote collaboration among doctors, nutritionists and
psychologists to offer a PN service. The creation of these centres should be
communicated with scientific information campaigns to raise awareness about the
possibility of using this technological service to tackle obesity and related diseases.
Such social marketing campaign could be based on information remedies, which
highlight the successful possibilities of this service to encourage Thai citizens in using
the personalised nutrition programme. Furthermore, public or private investments for
this service can create job opportunities not only for Thai health care sector but also for
national food industry. In fact, new food supply chains might be developed to deliver
personalised food in achieving weight goals for Thai citizens. Thai manufactures,
retailers and the government might think of innovative supply chains delivering food
for weight maintenance or products that offer specific nutritional needs of particular
segments of consumer. However, from a policy point of view the decision whether the
creation of these centres should be private, or public is an important point of discussion
because our results indicate that the private way will be only available to Thai citizens
who can afford this service, buy these food products and give a relative importance to
health in their utility function. It seems unfair to leave the creation of this service to the
law of the market because people are responsible for making unhealthy food choices.
If this is the case, our results indicate that only urban Thai people, especially young
people, self-employed and high-income people are likely to pay more for the proposed
PNP. Thus, there is a demand for PNP as niche market offered to high-class people.

Alternatively, for equity reasons the intervention of the Thai government could be a
more promising approach to develop this service on a large scale and protect the most
vulnerable categories of citizens. Our findings indicate that the cost of this service is
approximately THB 30,000 per six months (GBP 600), which is expensive when we
take into account the income of survey’s participants. Government may propose a
scheme based on the reduction of a corporate income tax to motivate a mixed
private/public health PN service on the Thai market. For example, the Thai government
might consider including this service in public health programmes not linked to the
Universal Healthcare Coverage Scheme where the cost of this service might be
subsidised partially in order to attract also Thai citizens who could not afford the service

according to WTP estimates obtained from this study. Policy makers might set a
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minimum fee for PNP service and subsidise the cost for PN advice. The minimum fee
could be set at THB 3,500 per six months or THB 585 per month, which is the expected
WTP obtained on the probability of ITT.

To sum up, the Heckman sample selection model appears to be the most appropriate
regression model to maintain the integrity of expectancy value models when combined
with techniques to elicit and estimate WTP via contingent valuation methods. However,
further research should be conducted to enhance the state of art on this interesting and
challenging methodological approach and public and/or private acceptance of this

health care service to tackle obesity and related diseases.



CHAPTER 3

MODELLING BEHAVIOURAL STABILITY VIA
PROXIMAL AND DISTAL CONSTRUCTS OF
EXPECTANCY VALUE MODELS: INSIGHTS FROM A
LONGITUDINAL CONTINGENT VALUATION STUDY

Abstract

This study explores the behavioural stability of individuals when asked to confirm their
willingness to try a new service useful to reach a weight goal. To achieve this objective
the theory of trying proposed by Bagozzi and Warshaw was extended and mixed with
a contingent valuation study aimed at estimating willingness to pay for a personalised

nutrition programme proposed to Thai people.

A longitudinal sample was collected in the area of Bangkok where the same participants
were interviewed twice at distance of six months. Willingness to pay for the proposed
personalised nutrition programme was elicited using a payment card and estimated
employing the Heckman sample selection model. The Heckman sample selection
model was used to examine the impact of within- and between- individual factors on

stated behaviour by comparing behavioural changes via static and dynamic models.

A matrix of stability was developed to identify latent behavioural patterns. Results show
that some groups change behaviour over time while other groups show behavioural
stability of intention to try the proposed personalised programme. Implications of these
findings are fully discussed in terms of both methodological contribution to these type

of studies and usefulness for marketers, policy makers and other stakeholders.
JEL classification: D91

PsycINFO classification: 2229, 3920

Keywords: Intention stability, Expectancy value model, Risk attitudes, Time

preferences
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3.1 Introduction

Predicting consumer behaviour is an emerging topic for academic researchers and
marketers. Recent studies try to explain the differential influence between individual
variation and consumer behaviour. This behaviour is investigated by using self-report
techniques, which aim at measuring the stated behaviour. This type of investigation
asks questions such as: Why do some people buy health products while others do not?
Why do some overweight people engage in weight intervention programmes while
other overweight people do not? Moreover, it is important to consider the within-
individual variation factors of consumer behaviour (Sutton, 2004) asking questions
such as: Is an individual’s behaviour stable over time? Why do people intend to eat
healthy food only on some days or at some meals? It is believed that human behaviours
are stimulated by both within-individual factors and between-individual factors. Thus,
both within- and between-individual factors are designed to be determinants to explain

and predict consumer’s stated behaviour.

In this article, we apply a mixed design to investigate: 1) How should within and
between predictors be modelled to predict stated behaviour? 2) How do monetary
values influence intention to achieve a goal? 3) How stable is stated behaviour and other
predictors between two periods? The answers to these questions lead to understand and
predict consumer behaviour better, a key element to make decisions for researcher,
marketers and policy makers. We develop hypotheses based on the theory of trying
(TOT) (Bagozzi and Warshaw (1990), which predicts intention and trying behaviour
using the following constructs which represents the proximal elements of their
conceptual framework: attitudes, subjective norms, and past behaviour. Proximal
elements are the components of the TOT model which influence more close intention
to try and subsequently behaviour. Moreover, we extend this model by adding other
relevant variables such as risk attitudes and socio-demographic information as distal
elements of the proposed conceptual framework. Distal elements are the components

of the TOT model which influence intention to perform a certain behaviour indirectly.

To achieve this objective, we propose a simultaneous equation model that examines the
effects of proximal and distal constructs on stated preference behaviour via the concept
of expectancy value models. Our model is estimated by using field data, which are

collected by means of a contingent valuation survey to elicit attitudes and willingness
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to pay (WTP) to try a new dietary service, which is still not available on the market.
We use the longitudinal data to investigate the variation of within-individual predictors
such as attitudes and stability of behavioural intention on WTP between two periods

(six-month gap).

Our study intends to be the first study to simulate proximal and distal elements of the
Theory of Trying, which predicts the magnitude of behaviour in monetary terms.
Furthermore, our proposed model can reveal the probability of intention, which
contributes to better explanations and predictions of stated behaviour. Finally, the
results from this empirical study provide important insights into what and how within-

and between-individual factors influence WTP for a new service.

The remainder of this paper is organised as follows. The relevant literature on
expectancy value models and stated behaviour is reviewed and synthesised for the
development of our framework to design the proximal and distal constructs of the model
and to provide the understanding of the implementation of the simultaneous model.
Then the conceptual framework of empirical study will be discussed and incorporated
with the paramorphic representation of the proposed model. This will provide
understanding on how the proposed determinants influence behaviour and behavioural
change. After that, the measurement of proximal and distal determinants and regression
results using the data from the CV survey will be described and discussed. Eventually,
the discussion and implications of the study will be summarised in the conclusion

section.

3.2 Expectancy value model and stated behaviour

Models of social psychology falling under the umbrella of expectancy value models
such as the theory of reasoned action, the theory of planned behaviour, the theory of
trying (TOT) and so on, have been widely used in social, behavioural and psychological
research to understand and explore how attitudes, social norms, beliefs and other latent
constructs can predict intention to perform disparate behaviours. Expectancy value
models are characterised by the idea that a person’s orientation towards a particular
course of action is influenced both by the person’s belief that the action will lead to a
particular outcome and the person’s evaluation of that outcome (Sparks et al., 1991).
These models are also offering economists a unique opportunity to improving the

examination of decisional processes by integrating methods of analysis in economics,
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which often reduce human behaviour to simplify cognitive models (Earl, 1990; Earl,

2005; Frey and Stutzer, 2007; Alos-Ferrer and Strack, 2014).

Previous studies conducted using expectancy value models show that attitudes and
other predictors can predict behaviour reasonably well according to domains of research
and methodological aspects to be taken into account when using these conceptual
frameworks. For example, a meta-analysis looking at how well attitudes correlated with
behaviour across different domains shows that attitudes focusing on problem-solving,
drug use, socio-political activities predict behaviour better than attitudes evaluating
altruism, family planning, work and religion (Eckes and Six, 1994). Furthermore,
attitudes used in these models predict behaviour better when conceptual frameworks
take into account the principles of aggregation and correspondence (Fishbein and

Ajzen, 2010; Vogel and Wanke, 2016).

People’s intention to perform a certain behaviour is a crucial point in these models
because independently of how broadly or narrowly a behaviour is defined in terms of
target, action, context, and time elements what matters are whether people do or do not
perform the behaviour of interest (Fishbein and Ajzen, 2010). Behaviour can be
measured in different ways such as using binary scales (Yes/No) to see whether people
are willing to perform the behaviour of interest, frequency scales to see how often
behaviour is performed and continuous scales to evaluate the magnitude of the
behaviour when monetary values are involved (e.g. donation or purchasing behaviour).
Sometimes researchers also ask about some specific behaviours and use this
information to create an index of the behaviour of interest (Sutton, 2004). To remove
environment hurdles, self-report measures are widely used by recalling past behaviours
framed under volitional control. However, some behaviours cannot be predicted well if
people lack knowledge, skills, opportunities or resources to perform the behaviour. For
example, people may intend to buy a new health product, but they cannot own it because
the product is not available yet on the market. For this reason, we combine the theory
of trying with a contingent valuation study aimed at eliciting willingness to pay (WTP)
for a personalised nutrition programme having the intention to help Thai people to

change their unhealthy dietary habits.
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3.2.1 Theory of Trying

Understanding attitudes, beliefs and behaviours can minimise threats of losing personal
control (Hart e al.,2009; Chaxel, 2016). Several expectancy value models were applied
to explore the power of attitudes on intention toward a relationship with certain
behaviour (Sheppard et al., 1988; Ajzen, 1991). Regarding goal achievement, one of
these models states that “intention” is a significant moderator for decision making and
“trying” is a necessary process to achieve the established goal (Bagozzi and Warshaw,
1990). To gain understanding in depth for this idea, Bagozzi and Warshaw (1990)
applied the theory of reasoned action (TRA) (Ajzen and Fishbein, 1980) to explain
goal-directed behaviours. According to the two key assumptions of TRA: 1) action is a
result of a deliberative process based on conscious decision to act, and 2) there is no
limitation (i.e. lack of money or ability limitations) when a person tries to act. Bagozzi
and Warshaw (1990) argued that many behaviours such as buying a new car, learning
new software, and losing weight are considered a goal, which is conditional on
limitations and levels of affordability when consumers act toward certain behaviours
that are intermediate goals in their performance. In the light of these shortcomings they
proposed the theory of trying (TOT) (see Figure 3.1) on the assumptions that consumers
know their willpower, which is changeable, and old habits can obstruct maintaining
healthy food consumption which is a challenging goal for dieters. Bagozzi and
Warshaw (1990) argued that past trying should be a predictor of intention to trying
because attitudes are self-generated and influence behaviour partially. When a person
feels unclear about their intention to achieve a goal, the frequency of past trying is a
decent factor that helps to decide on trying and taking actions. This is because persons

will actually perform their acts based on their own PB (Davis and Warshaw, 1992).
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Figure 3.1 The theory of trying (Bagozzi and Warshaw, 1990)

3.2.2 Intention stability

One of the most challenging aspects of expectancy value models is the gap between
intention (individual motivation) and decision to perform the intended behaviour that
may or may not be real behaviour. Several meta-analysis studies reveal that a
substantial gap between intention and behaviour can be observed via intention-
behaviour correlation in the range of 0.44 — 0.62 (Ajzen, 2005). Some studies also show
strong correlations between intentions and volitional behaviours (0.69 - 0.96) (Sheeran
and Orbell, 1998; Sheeran, 2002; Ajzen, 2005). The wider the range of correlation
between intention and behaviour, the less power the intention has to predict behaviour
(Sutton, 1998; Sheeran, 2002). According to this circumstance, there are many reasons
that could provide explanation and justification. The first reason is the limitation of the
distinction between goal and behaviour. Sheppard et al. (1988) argued that the TRA
model is limited to distinguishing goal intention from behavioural intention and is less
concerned with an individual’s ability to achieve goals considering their circumstances.
Although the TPB model (the extended TRA model) adds the perceived behavioural
control to predict behaviour, this model does not consider the probability of failing to
achieve the intentional goal. For example, consumers may wish to buy a product that is
not available in the market or to buy an expensive product such as a new house that
they cannot afford. They may look out for a loan, but there is no guarantee that their
application will be accepted. This example shows a shortcoming of expectancy value
models when the intention is assessed to predict a behaviour dealing with a monetary

value.
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The second reason is that the different measurement between intention and behaviour
will give an unreliable prediction of intention (Sutton, 2004; Fishbein and Ajzen, 2010).
For example, stated intention is measured by using seven-point semantic differential
rating scale at time-0, but the behaviour is observed and assessed via a dichotomy at
time 1. It is difficult to explain all the variations of behaviour from seven categories of
intention. Moreover, the time interval between measurement of intention and evaluation
of behaviour also affects the validity of intention even though the intention is measured
in the same way as behaviour. The longer length of the time interval between two
periods, the lower the correlation between intention and behaviour (Sutton, 1998). The
longer period increases the probability of new events that may cause a change in
intention leading to unstable intention over time. Sheeran et al. (1999) confirmed that
intention-behaviour relationship is moderated by the temporal stability of intention that
can be assessed directly from intention between two periods. They found that during

the five-week period, some people retained their intention while some did not.

Previous studies evaluated the stability of intention directly. For example, Bagozzi and
Yi (1989), Sheeran et al. (1999) and Conner and Godin (2007) measured intention
stability from within-participants scores assessed by multiple statements between two-
time points. The results of Bagozzi and Yi (1989) show that stability in intention does
not influence behaviour. In contrast, Sheeran et al. (1999) found that unstable intention
cannot predict behaviour, but that stable intention is a strong determinant of behaviour.
The results of Sheeran et al. (1999) are consistent with the findings of Conner and
Godin (2007). They also found that the degree of intention stability depends on the
length of the period between two-time points. The difference of results between
Bagozzi and Y1 (1989) and Sheeran et al. (1999) indicates that the stability in behaviour
intention is likely to be a powerful predictor of behaviour when the time interval is

greater.
3.2.3 Predicting stated behaviour

To explain and predict health behaviour, it is necessary to understand how within-
individual factors (e.g. intention stability) and between-individual factors (e.g. socio-
demographic information) influence behaviour and behavioural change (Sutton, 2004).
Sutton (2004) pointed out that time lag is an important factor explaining the intention-

behaviour relationship via introducing several models to predict behaviour. He
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suggested that the explanation and prediction of health behaviour will be improved by
using two-level or mixed designs. The mixed design can explain both within-individual
and between-individual stages. The mixed design can also estimate the impact of
intention on behaviour both within an individual and between individuals. However,
both within-individual design and mixed designs are rarely conducted by using
expectancy value models in the field of health behaviour (Sutton, 2004). Moreover,
causal models representing attitude-intention-behaviour relation at the between-
individual level ignore other relevant variables such as gender, income, risk attitudes

and time preferences that may affect behavioural change.
3.2.4 Proposed distal elements predicting behaviour

Despite the fact that the TOT frames an outstanding conceptualisation of useful
mechanisms for goal trying, making decisions to purchase or to try a product deals with
both financial and time constraints (Xie et al., 2008). However, TOT is similar to other
expectancy value models that do not rule out other social determinants of behaviour.
The intention function captures noneconomic predictors influencing trying as the key
proximal variable to mediate the relationship between other proximal determinants and
behaviour. Many other factors such as socio-economic and demographic variables and
economic attitudes are ignored, but these factors may influence behaviours as well
(Sutton, 2004). In this study, in order to fill such a gap we assume that, as well as socio-
economic and demographic variables, risk attitudes and time preferences can be
relevant distal elements of TOT because they influence WTP (purchasing behaviour)

directly.

In the field of economics, when considering risk, uncertainty and time value of money,
risk attitudes and time preferences are paramount to understand consumers preferences
involving trade-offs that people make between short-term gratifications and long-term

benefits.

Several studies have linked risk attitudes to health behaviours and outcomes (Anderson
and Mellor, 2008; de Oliveira et al., 2015). For example, a person who is more risk
averse is less likely to be overweight or obese than people who are low risk averse
(Ikeda et al., 2010; Sutter et al., 2013; de Oliveira et al., 2015). According to Picone et
al. (2004), risk-averse people are willing to undertake an early detection of cancers.

This implies that risk-averse people are more concerned about health risks and
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uncertain about the incidence of illness than risk-seeking people. They are willing to
invest in health services and products for their longevity (Dardanoni and Wagstaff,
1990; Picone et al., 2004). Based on this literature, we hypothesise that high risk
aversion has a positive relationship with the purchasing health products such as a new

service based on the concept of personal nutrition explored in this study.

As regards time preferences, past studies indicate that inability to suspend gratification
of consumers and impatient time preferences were considered good predictors of
individual decision making and health outcomes, especially those connected with
obesity (Heshmat, 2006; Leonard et al., 2013; Courtemanche et al., 2015; de Oliveira
et al., 2015). This is because time preferences can explain eating habits and food
choices that overweight and obese persons made in the past. Although impatient people
are concerned about behaviour that may bring about future health benefits, they tend to
ignore the immediate and the future costs of their current behaviour because low food
prices (Leonard et al., 2013), act as an incentive to overconsumption (Courtemanche et
al., 2015). Moreover, time preferences are an important predictor of the demand for
health investment that is included into health human capital model (Grossman, 1972).
Patient people expect a long life, and therefore, they will potentially invest more in
healthy products (Ehrlich and Chuma, 1990) and tend to seek for early detection of
diseases, i.e. cancer screening or cholesterol testing more than impatient people (Picone

et al., 2004; Bradford, 2010).

Finally, socio-economic and demographic determinants such as age, income, gender,
education and employment are between-individual factors that represent the quantity
and quality of access to both monetary and non-monetary resources provided by society
(Raphael, 2011; Ruckert and Labonté, 2014). Particularly, these factors present
inequitable distribution of society shape influencing consumer behaviours and health
(Ruckert and Labonté, 2014). They generally enter all models and their findings in this
specific context can provide public policy recommendations to reshape and change

consumer’s health behaviours (i.e. buying health products).

3.3 Empirical study

The empirical study focused on people who were willing to set weight goals during a
6-month period. In the first survey (To), participants were asked to set their weight goal

by using one the following statements: ‘To stay about the same weight’, ‘To lose
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weight’, or ‘To gain weight’. Then the scenario of the Personalised Nutrition
Programme (PNP) was presented via a card illustrating the PNP process (see Appendix
A) Participants were informed about the personalised nutrition concept and how PNP
could help them to achieve their weight goal and minimise the risk of diseases relating
to unhealthy dietary habits. After that, participants had to convey intention to try the
PNP, express their willingness to pay (WTP) for the PNP. Then, participants were also
required to evaluate the attitudes, subjective norms, past trying toward trying if
following the PNP, to elicit their risk attitudes and their rate of time preferences (see

appendix A).

Finally, the interviewers asked participants to fill their personal information (i.e. age,
gender, education level, income, type of employment, weight, height). Six months later,
interviewers followed up the participants who had committed to participate in the
second survey (T1), which was processed in the same way as To. The scenario of PNP
was presented via PNP scenario card to ask participants about expressing their

intention, WTP for PNP, risk attitudes and time preferences as same as at T.

Figure 3.2 shows the conceptual framework used in the empirical study, where Part A
shows the traditional elements of TOT and Part B shows the extended components
developed by this study. Accordingly, Part A shows the proximal components of the
model and indicates that the higher the attitudes towards success (EVS) and process
(AP), the higher is the intention to achieve weight loss goals using the proposed PNP.
While for attitudes towards failure (EVF), the higher the scores, the lower is the
intention to lose weight. Part A also shows that subjective norms (SN) influence
positively ITT for PNP when persons are encouraged by referencing groups toward
healthier lifestyle. Part B shows the distal or extended elements of the model and
illustrates that in this specific context ITT can be influenced by risk attitudes, time
preferences, body mass index and socio-economic characteristics of participants. Part
A and Part B are linked by ITT and WTP for the proposed PNP to help participants to
achieve weight goals. As a result, the questionnaire was developed and divided into
three sections to measure the proximal and distal elements of the extended conceptual

framework of TOT and WTP for the PNP.
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Figure 3.2 Proximal and distal elements of the extended TOT framework

3.4 Measurement of the elements of the TOT and modelling

behavioural stability

3.4.1 Measurement of proximal elements

Attitudes were measured according to the theoretical framework proposed by Bagozzi
and Warshaw (1990). EVS and EVF were measured using expectancy values scores
while AP with a global measure of attitudes. For example, the value component (AS)
of EVS was elicited by asking participants to answer the following statement “When
people diet some succeed and some fail. If you are trying the proposed PNP and during
the next six months you succeed to achieve your weight goal, this would make you
feel” (1 = extremely unpleasant, 7 = extremely pleasant). The belief component (ES) of
EVS was elicited by asking participants “Assuming I try to follow the PNP during the
next six months, it is likely/unlikely that I would succeed to achieve my goal”
(1=extremely unlikely, 7=extremely likely). This approach was also used to measure
EVFL component of the TOT model, while AP was elicited by asking participants how
much they would enjoy enrolling on the PNP during the next six months (1 =
unenjoyable, 7 = extremely enjoyable). SN was elicited by asking participants “Most

people who are important to you express approval or disapproval of your activities.
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Please tell us whether these people would approve or disapprove if you follow the
proposed PNP during the next six months” (1 = totally disapprove, 7 = completely
approve). Past trying behaviours were instead captured by asking participants to
indicate the frequency of past trying to control their weight (1 = never, 6 = very many

times).
3.4.2 Measurement of distal elements

Risk attitudes (RISK) were elicited by using the larger-gain format of the SGG lottery-
panel test (Sabater-Grande and Georgantzis, 2002). The SGG lottery-panel test
considers both effects of large stakes and mixed outcome lotteries. The lottery contains
four panels, and each panel has ten lotteries including a possibility to earn THB100 for
sure. Each lottery also presents the probability of winning nothing. Participants were
required to choose one lottery in each panel. The result of this lottery divided
participants into two groups: risk seeker and risk-averse. The payoff of each lottery was

constructed by using the rule:
E(Loty) = pwy, x rewy, = cery + (1 — pwy) * rpy (1
Thus, the payoff was calculated by:
rewy, = [cer, + (1 — pwy.) * D]/ pWic (2)
Where E (Loty,) is the expected value of lottery 1 (k € {1, 2,3, ...,10}) in panel k (k €
{1,2,3,4}). The parameter rew is a payoff and the parameter pw is a probability of
winning. The parameter cery, is a constant amount of money fixed at THB100. The
parameter 7p, is a specific risk premium in panel k given ( rp; €
{0.001,100,500,1000}). In the same panel, the expected value of lotteries increased
from safer to riskier choices. All panels start with 100% chance of winning THB100

and decrease the winning probabilities to 10% in the lottery 10, while stakes increased.

Panel increments are larger moving from panel 1 to panel 4 by increasing risk premium.

The elicitation format of this lottery allows participants to be classified as either a risk
seeker or a risk-averse individual. Risk-averse participants tend to choose a lottery
closer to the left-hand side of the panel, while risk seekers or risk neutral participants
choose values of the lottery closer to the right of the panel. The RISK was calculated

from the average probability of all panels to represent participants’ risk aversion level.
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Time preferences (TIME) were measured by asking participants to indicate their
preferences for receiving THB10,000 now and receiving the money later for a larger
amount. The returning rate started from 10% of the initial money and increased every
10% up to 100% (THB20,000). When participants select THB10,000 for all choices,
they were asked to state their preferred amount for one year after. The first switching
point from immediate receiving to delayed receiving was the preferred return rate and

thus the distal predictor of WTP for PNP.

The Body Mass Index change (ABMI) was obtained subtracting BMI at T from BMI
at To. This study calculated BMI (unit: kg/m?) from subjective weight and height.
Participants were asked to state their weight and height in the questionnaire. Although
self-reported dispositions may bias, Sutin (2013) confirmed that reported weight and
height are highly correlated with measured weight and height (r=0.98 and r=0.92,
respectively). Moreover, Lim et al. (2009) found high correlation between self-reported
and measured anthropometric among male and female in Thailand. Although they
found the significance of the discrepancy between self-reported mean and measured
mean both weight and height, the difference between self-reported mean and measured
mean is less than one kilogram of weight and two centimetres for height. These
discrepancies are very small especially in terms of weight because weight always
fluctuates day to day depending on when and how it was measured. For example, in the
morning our weight will be less than in the evening. However, self-reported

measurement can make participants’ feeling more comfortable than measured method.

The questionnaire also included a set of questions related to socio-demographic

characteristics of participants such as gender, age, income, education and employment.
3.4.3 Modelling behavioural stability

This study captures trying behaviour in the context of WTP for PNP, which is elicited
via a payment card. According to previous research, the Tobit model (TM) has been
widely accepted to estimate WTP, when the responses have large numbers of zero bids
(Halstead et al., 1991). This model deals with both censored and uncensored
observations, whereas the traditional model — Ordinary least square (OLS) - estimated
only a censored sample (Norris and Batie, 1987). Thus, the function of WTP for PNP

can be expressed based on TM by using an underlying latent variable following:
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xif+u if x;f+pu>0

0 if x(f+p <0 i=12,..,N 3)

WTP; = {

Where WTP;'is the latent variable assumed censored when observed WTP; equal zero
or below, and remain uncensored when observed WTP (WTP;) is positive value. p is
the parameter vector of observed characteristics and N is number of observations. y; is

the error term, which are normal distribution (¢; ~N (0, 0%))

However, the estimated WTP with the Tobit approach, in this case, appears to be a
biased prediction owing to sample truncation arise (Heckman, 1974; McDonald and
Moffitt, 1980). This is because observed WTP has missing value problems when
participants decide not to intend to try the PNP. It should not be assumed that the

missing WTP information for NITT group equals zero.
Thus, observed WTP (WTP;) is collected when a participant expressed intention to try
the PNP (/7T, = 1). So, the condition of observed WTP is

WTP; if ITT; =1

WTP; = {
l 0 otherwise

4

According to Sheppard et al. (1988), consumer’s intention to purchase services may
involve limits on consumer’s actions, especially a new service. In this study, the
proposed PNP programme is a new service which diagnoses at genotype level health
risks linked to dietary habits. Although this study applies the contingent valuation
survey to introduce this service, it may be not sufficient to provide all service’s
information as much as their demand and consumers may not trust it. Consistent with
the suggestion of McDonald and Moffitt (1980), the Heckman Selection Model
(HSSM) (Type II Tobit model) is an appropriate method to estimate WTP, when faced
with both the sample selection bias and a limit value of response variable problems
(Heckman, 1974). Owing to equation 2, observed WTP was missing when participants
stated no intention to try the PNP. It means that WTP observations are selected to
estimate the WTP for PNP. As a result, the probit probability of ITT function is derived

below (see eq. 5) to deal with sample selection bias on WTP function.

According to an assumption of HSSM, the dependent variable of the first stage
represents the consumer decision that directly influences consumer behaviour denoted
as the dependent variable of the outcome model. In expectancy value models, this

dependent variable can be identified in consumer decision elicited by intention context
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to mediate the relationship between social-cognitive determinants and behaviour.
According to Bagozzi and Warshaw (1990), in the TOT, the attitude-behaviour
relationship is framed to explain the influence of proximal components on trying to
reach a goal through intention as well. To simplify the measurement of intention and
minimise variation of the relationship between intention and behaviour, this study uses
a dichotomous measure of intention to predict behaviour, i.e. WTP for the PNP (Sutton,
2004). Thus, the first step of the estimation procedure explores how the proximal TOT
components influence ITT for PNP. This step is performed using a standard probit

regression with linearly observed proximal variables as follows:
ITT = zjy +v; (5)

Where ITT;" is the latent variable of intention toward trying the PNP for participant i
and z; represents is the vector of observed proximal components (y) of the TOT
including EVS, EVF, AP, PT and SN. v; is the error term, which are normal distribution
(v;i~N(0,0?)). Consequently, the outcome model of the second stage is captured by

the following equation (6):

EWTP;|x;,z) =EWTP|ITT; = 1,%;,2;)

, ?(zy)
=XiB+poy—7—=
" o(zjy)
= x{f + po,A(z]y) 6)
Given 53 = po, and a, = (0 —zy) /0, ,A(a,) = % represents inversed Mills

ratio. If the correlation between y; and v;is zero (p=0), there is no sample selection bias
in the prediction of WTP. Thus, the expected WTP equal x;8. When the probability of
ITT is positive (ITT=1), the expected WTP model for observed values of WTP can be

expressed below:
E(WTPR|ITT; > 0) = x{B + frA(a,) (7

Equation 6 and 7 can be estimated by two approaches as a two-step model and a
maximum log-likelihood solution (MLE). Heckman (1979) developed the two-step
model to separate estimation between selection model and outcome model. The first
step estimates a standard probit regression for selection to obtain the inverse of the mills
ratio (1) for each observation. Then an OLS regression is estimated for equation 7 by

adding A as a predictor of expected WTP. However, Nawata and Nagase (1996)
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claimed that two-step estimator may perform poorly and suggested using the MLE
approach via econometric software package programmes such as LIMDEP and
STATA. This method will produce more efficient estimates, but the MLE results may
not be correct or may have poor performance if the parameter p is close to 1 and there
is a high multicollinearity degree between x; and z; (Nawata and Nagase, 1996).
Moreover, they noted that the HSSM will perform well and reasonably to use MLE
estimation if predictors of the outcome model differ from the selection model. There is
no doubt that the full MLE approach is an appropriate to estimates the impacts of
proximal and distal components of TOT on WTP for the proposed PNP.

To investigate the impact of the behavioural gap, proximal and distal elements on
regular behaviour dealing with trying to achieve a weight goal, this study assumes that:
1) a change in one of the proximal elements influences changes in behaviour and there
is no reciprocal causation between proximal determinants and behaviour relationship;
2) proximal elements are exogenous factors not affected by any distal elements; 3) distal
elements directly influence behaviour; and 4) a person behaves the way she does
because the person intends to do so and does not do whatever the person does not intend
to do. Owing to a long period of time, proximal elements may change over time and
there may be less power to predict behaviour during the follow-up period. Thus, the
analysis focuses on the current correlation between proximal elements and behaviour
regarding past causal processes. As this study applies a contingent valuation method to
elicit intention and WTP for PNP, participants did not engage in the real situation and
decision making. Intention to try the PNP possibly changes later (Sutton, 1998). The
consistency of intention between two periods will be added to be a predictor of WTP
for PNP. This variable represents the stability of intentions and explores the influence
of the intention-behaviour gap on average and different behaviour between two periods.

The hypothesis of this study follows:

H1: If there is selection bias in the prediction of behaviour, the impacts of

proximal elements on intention are likely to lie in the same directions for behaviour.

H2: When behaviour is not constant over time, this may lead to an expansion of
the magnitude of intention-behaviour gap between two periods. The degree consistency
of intention will matter to determine the effects of average behaviour. A person who

has unstable intention is less likely to be lower WTP for PNP.
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To test hypothesis 1 and 2 with empirical data, equation 7 will be estimated by using
information at baseline survey (To) for Model 1, and using information at a follow-up
time point (T1) for Model 2. In order to investigate the impact of intention stability on
behaviour, we focus on only ITT group to investigate the stability. Model 3 will capture
the average of information betweenTo and T;. The stability of intention is measured by
dichotomy to classify participants into two groups. Participants who expressed
intention to try the PNP in both interviews were categorised into stable ITT group
(ITTsrpprr = 1), and participants who expressed intention at To or T; only were
categorised into not unstable ITT group (ITTspa5.r = 0). Therefore, the expected WTP

for PNP function in equation 5 is developed and can be expressed in equation 10.
E(WTPyplxi,z;) = BsrapLelTTstapre + BXg; + po,A(zg;y) )

Given WTPy;p is the mean of WTP for PNP between To and Ti, WTP, represents
observed WTP at baseline survey and WTP; represents observed WTP at follow-up
time point. In equation (9), ITTgr 455 1S the dummy variable of ITT stability, BsrapLe
are parameters of stable ITT, x_; is the vector of average of distal variables between To

and T1, and z; is the vector of average of proximal variables between To and T.

According to the proposed conceptual framework, the proximal and distal elements are
likely to predict the behaviour on the basis of the behavioural gap i.e. the consequence
of a change in behaviour from Ty to T1. To explore the impacts of proximal and distal
elements, and stability intention on the behavioural change, Model 4 will be tested

based on the two last hypotheses of the study which are:

H3: If there is selection bias in the prediction of behavioural change, the impacts
of proximal elements on intention are likely to lie in the same directions for behaviour

change.

H4: If the degree of intention stability matters to determine effective behaviour,
then this will determine the behavioural change. A person who has weak intention is

more likely to have a negative change in WTP for PNP from the baseline.

To test the above hypotheses, the equation 9 will use the difference between

information at T and T;. As a result, Model 4 will be estimated following equation 11.

AWTP = WTP, — WTP, (10)
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E(AWTP|x;,2;) = BsraprelTTsrapre + Bxe + poA(zgy) (11)

Given AWTP is the difference of stated WTP for PNP between To and Ti, x/; is the
vector of difference of distal variables between To and T1 (T: - To), while, zg; is the

vector of difference of proximal variables between To and T (T - To).

3.5 Data collection

597 volunteers were recruited in Bangkok by advertising the study in a number of small
businesses, large companies and government offices. Participants who agreed to take
part in the study were interviewed face-to-face at the Centre for Applied Economics
Research of Kasetsart University between November and December 2015. Only sixty-
three participants were not willing to participate in the second phase (six-month period).
The research study was designed and conducted in compliance with the ethical
guideline of the University of Reading. The questionnaire was translated into Thai and
evaluated in pilot studies three times. The two first pilots aimed to test the balancing
language by asking seven volunteers, who can communicate both in Thai and English.
The final pilot evaluated the revised version by asking twenty-eight volunteers. In the
second phase of data collection, 89 participants (14.9%) were absented to follow up for
three reasons: not willing to participate in the research for the second survey (n=63),
moving workplace to other provinces (n=5), no contact information at follow-up

(n=21). Finally, 508 participants were willing to participate in the second survey.

3.6 Empirical results

3.6.1 Socio-demographic and psychographic characteristic of participants

Results show that the majority of participants were women (60.3%) and educated at
university level (69.2%) and with a gross monthly income between THB 10,000 and
THB 30,000 (65.7%). Although the sample might look biased about education, this
result reflects the current situation in the Bangkok area where about 96% of people have
at least an undergraduate degree. Thus, researchers made an effort to oversample people
who are not having a degree when recruiting. The age of participants ranged from17 to
74 years with an average age of 32 (SD =10.08) and with 48.4% of participants working

for private companies, 30.3% for governmental organisations and 21.2% running their
p p g g g
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own businesses. The analysis of the stated BMI showed that 39.9% of participants was

normal weight, 31.5% was overweight, and 18.1% was obese.

According to the overall intention to try the proposed PNP, Table 3.1 presents the
decision of participants expressing their intention to try PNP at T and T. From two
periods, three-fourths of participants were willing to try PNP to achieve their weight
goal. In the ITT group, there was 53.80% expressing strong I'TT both To and T and the
rest were unstable ITT that preferred to try only for one period (To or Th).

Table 3.1 Matrix of intention stability

Time 0
Non-intention Intended Total
— Non-intended 127 121 248
£ Intended 55 205 260
= Total 182 326 508
250
205
Z 200 176
%]
=
S 150
=
b 100
2 50
0

Stable ITT Unstable ITT

Figure 3.3 Comparision of stable ITT and untable ITT

3.6.2 Overview of empirical study

The empirical study will show four models to demonstrate how HSSM predicts
consumer behaviours in terms of WTP through TOT framework. All models were
estimated by MLE and adjusted to specification for heteroscedasticity and non-
normality. The two first models were estimated following equation 7 to present how
the proposed conceptual framework explores impacts of proximal and distal
determinants on WTP. The results of cross-sectional data at Ty are reported by Model

1 and the results of cross-sectional data at T are reported by Model 2. Model 3 provides
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further evidence of using the proposed modelling (equation 9) to investigate the impacts
of stability intention, proximal and distal elements of TOT on the average of WTP
between baseline and follow-up periods. The final model is estimated by equation 11
to present additional evidence exploring the influence of stability intention, proximal
and distal elements of TOT on WTP change from baseline. The estimation of model 3
and 4 was employed using the longitudinal data to capture stability in intention and the
WTP for PNP at To and Ti. All estimations use the proposed proximal and distal

variables to explain variations in intention and WTP for PNP:
EVS: average expectancy score of attitude toward success
EVF: average expectancy score of attitude toward failure
AP: rate of attitude toward process in the range of 1-7
PT: frequency of past trying in the range of 1-7
SN: rate of subjective norms in the range of 1-7
ITTstasLe: 1 if the participant is stable ITT, O if the participant is unstable ITT
RISK: average selected winning probability of all panels (Unit: percentage)
TIME: rate of time preference (Unit: percentage)
FEMALE: 1 if the participant is female, 0 otherwise
AGE: age of the participant

INCOME: monthly income of the participant (1= less than or equal THB1000,
2=10001 —20000, 3 =20001 — 30000, 4 =30001 — 40000, 5 =40001 — 50000,
6 =50001 — 60000, 7= 60001 — 70000, 8 = 70001 — 80000, 9 = 80001 — 90000,
10=90001 — 100000, 11 = more than 100000). THB53 is approximately 1 GBP

(average conversion in December 2015)

EDU: years of education

EMPcov: 1 if the participant works for public organisation, 0 otherwise
EMPprr: 1 if the participant works for private company, 0 otherwise
BMI _C: difference BMI between Ty and T

DRINKING: 1 if the participant drinks alcohol, 0 otherwise

SMOKING: 1 if the participant smokes, 0 otherwise
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3.6.3 Impacts of stability trying intention, proximal and distal constructs on

WTP for PNP

Distributions of WTP at To and T}. In Figure 3.4, the frequency distributions of observed
WTP at To and T have positive skew leading to positive skewness in WTPy;p. The
average of WTPy;p is THB 6048.3 (SDwvip = THB3868.4) ranging from THB 0 to THB
19500 and its mode is THB 2500 (17.8% of ITT group). While the frequency
distributions of observed AWTP is normally distributed, the kurtosis for this variable is
2.84. The results of descriptive statistics indicate that the average of AWTP is THB -
2359.2 (SDcug = THB 7605.2) ranging from THB -20000 to THB 19000. 16.8% of ITT
participants did not change their WTP for the PNP (AWTP= 0) and 55% of ITT

participants were willing to pay less than the participants in the first observation.
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Figure 3.4 Distribution of WTP for PNP

Regression estimations. The marginal effects of proximal and distal elements of TOT

on WTP for PNP are shown in Table 3.2. The results show that all x? values for
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correlation coefficients (p) of all models have negative signs and are statistically
significant. These values confirm the sample selection bias in the prediction of WTPs
for PNP and the intention to trying PNP impacts WTP positively. Starting with the
static simulations at To and T of models one and two, most variables perform more or
less similarly in terms of direction and significance level excepting PT, RISK, EMPcov
and EMPpr; that have strong association with WTP for PNP for Model 2 only. The
marginal effects of all variables for Model 2 appear greater than Model 1. Moreover,
the results of Model 2 appear to be similar to those of Model 3 that is simulated by the
average information of each variable between To and T;. RISK is strongly and
positively associated with WTP (p < .01). When the probability of RISK increases by
one, WTP for the ITT group increases by approximately THB 10. This means that a

high risk averse person is willing to pay for a PNP more than a low risk averse person.

ITTstaBLE is positive and has strong statistical significance in both Model 3 and Model
4. It indicates that participants who strongly intended to try the PNP were willing to
pay more than participants who did not have strong intention. Further interesting results
are that RISK and AGE do not impact the change in WTP for PNP, while TIME has a
strong effect on such change. The negative relationship between TIME and WTP (p <
.05) indicates that participants who decrease TIME from the baseline were likely to

increase WTP for PNP during the follow-up period.
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Model 1: Prediction at time 0

Model 2: Prediction at time 1

Model 3: Average between

Model 4: Difference between

<<eq.7>> <<eq.7>> time 0 and timel <<eq.9 >> time 0 and timel <<eq.11 >>

Dependent variable WTPTO WTPT1 WTPMID AWTP

Proximal variables WTPITT>0 WTP| p(ITT) WTPITT>0 WTP| p(ITT) WTP[ITT>0 WTP| p(ITT) WTP[ITT>0 WTP| p(ITT)
EVS 153" 793" 53.5™ 129.5"* 158" 722" 31.0 15.5
EVF 2.0 -10.4 -6.3 -15.4 6.5 29.5 -55.2" 277"
AP 164.9™ 851.6™" 173.6" 419.7° 114.9™ 522.7" 257.4 129.3
PT 26.35 136.0 164.5™" 397.6™" 48.1° 218.9" 355 17.8
SN 125.1°" 645.8™" 188.7°* 456.1"" 852" 387.7°" 136.9 68.7

Distal variables Beta / WTP|ITT>0 WTP| p(ITT) Beta / WTP|ITT>0 WTP| p(ITT) Beta / WTP|ITT>0 WTP| p(ITT) Beta / WTP|ITT>0 WTP| p(ITT)
RISK 11.6 7.4 226" 11.5™ 153" 11.8" 17.4 12.9
TIME 37 23 -4.1 2.1 132 102 -5.0™ 37
FEMALE 232.9 149.2 620.6 3158 459.2 355.8 -436.8 -324.6
AGE -84.5" 541" -68.0" -34.6" -51.9™ 402" 21.7 -16.1
INCOME 486.2" 311.5™ 1096.5™ 558.0™ 604.4™ 468.3™" 1179.3™ 876.4™
EDU -189.9 -121.6 86.3 439 -54.5 422 227.4 169.0
BMI 5.12 3.2 5.9 -3.0 75 5.8 163.0 121.2
EMPcov -843.0 -540.1 2552.7 -1299.1" -1217.4" -943.2™ -1964.4" -1459.8"
EMPpy 7116 -456.0 -1771.4™ -901.5™ -920.4™ 713.0™ -1497.9 11133
ITTsTABLE - - - - 3872.1" 3000.0™* 2080.0" 15457

Constant 13040.3™ 6440.6" 8906.8™" -5018.9

Rho (x2) - 2327 (2.96) - 439" (10.68) 314" (4.35) -850 (23.11)

sigma 5010.6™" 4674.0™ 3151.0™ 8725.7

lambda -1166.6 -1933.2 -989.9 -7421.1

Log pseudo likelihood -3537.2 -2862.9 -3860.2 -4200.1

Wald chi2 149" 73.9™ 208.1° 56.17

Censored obs. 182 248 127 127

Uncensored obs. 326 260 381 381

Note: Total number of observations is 508. Marginal effects for categorical variables represent the discrete change from the base group.

rate: 53 THB equal 1 GBP on 31% December 2015).

]

“p<.01," p<.05," p<.1.(Exchange
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Considering socio-economic and demographic information, INCOME was a significant
and positive predictor but less influential when considering the probability of ITT.
Higher income level has higher WTP for PNP. AGE was negatively correlated with
WTP, which implies that older participants were less interested in PNP. The EMPgov
and EMPpr1 negative significant coefficients stress that employees working for public
and private organisations are willing to pay higher than self-employed. The coefficients

of FEMALE, EDU and BMI are not statistically significant for all models.

As regards impacts of proximal elements on ITT and WTP for PNP, AP provides the
largest impact compared with other elements, especially when the probability of
intention is taken into account WTP for PNP (see Table 3.3). An increase of 1 unit score
of AP increases the probability of ITT and also increases WTP for PNP more than 10%
of expected WTP. SN and PT also raises expected WTP for PNP by approximately 5%,
while EVS has is the smallest impact on WTP. However, Model 4 shows opposite
results in the part of the selection model. Only EVF influences AWTP but it has weakly

statistical significance (p <.1).

Table 3.3 Coefficients and marginal effects of proximal elements of TOT on intention

to try PNP
Model 1: Prediction ~ Model 2: Prediction Model 3: Average Model 4: Difference
at time 0 at time 1 between Time 0 and between Time 0 and
timel timel (T;-To)

Proximal Z d(ITT)/dx Z d(ITT)/dx Z d(ITT)/dx Z d(ITT)/dx
variables
EVS 024" .008 .045™ 015 .038™  .010 .008 .002
EVF -.003 -.001 -.005 -.003 .015 .004 -.015" -.005
AP 266" .090 146" .051 278 076 .074 .023
PT .042 .014 138" .048 116" .031 .010 .003
SN 202" .068 .158™  .055 206 .056 .039 .012
Constant -2.54™ -2.75 -3.01™ 730"

Note: Total number of observations is 508. Marginal effects for categorical variables represent the
discrete change from the base group. **p <.01, " p<.05, " p<.l.

The prediction of intention probability and expected WTP for PNP is reported in Table
3.4. Focusing on the static models, the simulation results in the first stage show that
probability of intention at T reduces to .50, the same as the expected WTP for PNP.
When taking ITT probability into account WTP, the means of expected WTP for PNP
of ITT group were more than the NITT group at approximately THB 3000. For the ITT
group, participants decreased their WTP from To by THB -2459.7, which was more
than the amount for the NITT group (THB -1776.8).
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Table 3.4 Probability of intention and means of expected WTP for PNP

Model 1: Model 2: Model 3: Average Model 4: Difference
Prediction at time  Prediction at time between Time 0 between Time 0 and timel
0 1 and timel (T1-To)
Probability of .640 .508 774 743
intention
WTP | ITT>0 8377.2 6626.3 6046.2 -2459.7
WTP | p(ITT) 5409.4 3511.2 4786.3 -1776.8
WTP” 9066.2 8195.5 6426.4 756.7

Note: “Expected WTP for PNP was predicted by linear prediction for ITT group. (Exchange rate: 53
THB equal 1 GBP on 31* December 2015).

3.7 Discussion and implication

The key objective of this study was to model the behavioural stability of purchasing
intention taking into account proximal and distal constructs of an extended TOT
framework via the Heckman sample selection model. This model was developed and
implemented to reduce the selection bias in prediction of behaviour, when the
correlation between the error term of the intention function and the error term of the
behaviour function was statistically significant. This selection bias supports attitude
theories, in which the relationship between attitude and behaviour are mediated by
intention (Sutton, 2004; Ajzen and Fishbein, 2005). The outstanding aspect of the
Heckman model is the implementation of the selection stage on the behavioural
function, which corroborates the findings of Bagozzi and Warshaw (1990). This finding
emphasises that the Heckman model is appropriate for exploring other studies that

combine expectancy value models with contingent valuation methods.

The empirical results confirm that the influence of attitudes (especially attitude toward
process), subjective norms and past trying on intention leading to an influence on
behaviour in a positive direction, while attitude toward failure has only an influence on
behaviour change but does not influence behaviour. Participants might concern with
the failure of trying the service at the follow-up period leading to decrease their WTP
for PNP. Among proximal elements, past trying behaviour appear as an essential
element influencing intention at the follow-up period, which is consistent with the

results of Bagozzi and Warshaw (1990) and Xie et al. (2008).

The significant proximal determinants, attitudes toward process and success, subjective

norms, and past trying behaviour provide useful insights for marketers and policy
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makers to create marketing and social strategies. Marketers may focus on people who
have experience trying to achieve a weight goal because their experience might
accelerate understanding of how PNP can facilitate the process of weight goal
achievement. Moreover, the first stage of the Heckman model also shows not only that
participants with intention are willing to pay for PNP, but also that participants with no
intention are willing to pay for PNP. Policy makers might promote scientific
information concerning personalised nutrition and its benefits via public media to
increase positive attitudes toward the process of following a PNP. This strategy might
indirectly influence important peers (i.e. family members, friends and partner) by

driving and developing intention toward a PNP.

The positive effect of intention stability indicates that intention and behaviour can
change over time in both positive and negative directions. This finding is supported by
Sutton's (1998) meta-analysis. The gap between intention and behaviour can be
represented by stability in intention that also predicts the effectiveness of behaviour
(Sheeran, 2002). The empirical results confirm that strong intention have a strongly
positive impact on behaviour and behavioural change. Participants who expressed
strong intention would perform the effective behaviour and change behaviour in the
positive direction. This suggests that this variable should be an essential distal element

in the prediction of behaviour.

As regards economic attitudes, results stress that risk aversion has a positive influence
on behaviour and time preferences have negative effect on behavioural change. High
risk-averse participants were more concerned with body weight so that they were
willing to pay for invest in PNP. Time preferences had a negative impact on WTP
change because highly impatient participants who could not wait for a larger return
were willing to pay less for the healthy product and were likely to reduce their WTP
later. The opposite direction between risk aversion and impatience is consistent with
the findings of de Oliveira ef al. (2015) who found that higher risk-averse people are
also less impatient, and are also less likely to be overweight or obese. Participants who
had these characteristics would like to invest in PNP for achieving their weight goal
and reducing health risk (Dardanoni and Wagstaff, 1990; Picone ef al., 2004). They
might be more concerned about weight problems and related diseases of obesity
(Anderson and Mellor, 2008; de Oliveira et al., 2015). Although this study uses the

different measures of risk attitudes from the previous research,the positive impact of
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risk aversion elicited by using the SGG-panel lottery on behaviour is consistent with
the findings of Anderson and Mellor (2008), which is in contrast with the results of

Picone et al. (2004) who used four gambling-related questions to elicit risk aversion.

With respect to socio-economic characteristics, age and income level are strong
predictors of behaviour. AGE was negatively correlated with WTP, which implies that
older participants were less interested and less willing to pay for this service. For
income, the positive impact of income level on health-related behaviour is not a surprise
because higher-income persons are more concerned with health risks. They can afford
PNP to reduce the health risk related to the weight problem. The proposed PNP is a
new dietary service that might be more attractive for higher-income people even more
than functional foods or drinks. There is a reason to explain why the impact of income
from this empirical study is in contrast with Lawless et al. (2015) and Bernard and
Bernard (2009) where income was consistent with the type of employment. Self-
employed people would like to pay more than employees to reduce their future health
risks. As self-employed people do not have any public pension system they therefore
have to take care of themselves and as a result they may look for a health service for
their health and life security. In contrast, government officers had the lowest WTP
because their health expenditures are supported by the government. They have access
to proper healthcare service and will get retirement benefits from the government
pension scheme. These can be reasons why government officers are lacking in

motivation for paying PNP.

3.8 Conclusion and future work

To conclude, this study has two predominant contributions. First, the present study
presents strongly support the use of the Heckman selection model to explore the impact
of proximal and distal constructs when mixing expectancy value models and contingent
valuation studies. Our findings suggest that the selection function of HSSM estimation
is useful to frame within-individual factors such as proximal elements of TOT
influencing intention and behaviour. The outcome function is also useful to consider
interesting when analysing between-individual factors such as economic preferences
and socio-economic and demographic characteristics as distal components of

expectancy value models.
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Second, this empirical study contributes to the knowledge of Personalised Nutrition.
Our findings provide insights into consumers’ attitudes and other proximal elements
for policy makers and stakeholders promoting a Personalised Nutrition Programme.
Furthermore, findings of distal factors offer insights into consumer’s characteristics
such as risk attitudes and time preferences, which are beneficial to programme
marketers to create an advertisement or financial promotions relying on these
characteristics. These may motivate consumers participating in the programme to

reduce the overweight and obesity population and related diseases.

This paper did not consider the interaction between variables exploring the impact of
proposed elements of TOT on purchasing behaviour and behavioural gap of participants
between two periods. Finally, the empirical study elicited only risk aversion, while
future research may consider the influence of loss aversion on consumer behaviour.
New research avenues could be opened up applying extending these types of conceptual

frameworks to other interesting factors explaining consumer and purchasing behaviour.



CHAPTER 4

TIME PREFERENCES AND SENSITIVITY TO
PUNISHMENT: THE THREAT OF
SATISFACTION AND ACHIEVEMENT ON
WEIGHT GOALS

Abstract

This study aims to explore how time preferences and sensitivity to punishment are
associated with satisfaction and weight goal achievement. The study also investigates
the interaction between satisfaction and achievement in the context of weight control.
In addition, this model considers the involvement of goal commitment, resistance to
eating temptation in terms of an inhibition facilitator commitment mechanism of weight
goal achievement to influence BMI change, satisfaction and achievement. We test all
constructs by using exploratory factor analysis and validate the constructs by using
confirmatory factor analysis. The final step uses structural equation modelling to

validate and identify the path diagram based on the concept of reciprocal causation.

Results show that time preferences are negatively associated with punishment
sensitivity and resistance to eating temptation. Impatience has a negative relationship
with punishment sensitivity and efficiency of resisting eating behaviour. Sensitivity to
punishment directly determines resistance to eating temptation, goal commitment and
overall satisfactions. Goal commitment is positively associated with resistance to eating
temptation and achievement. Efficient self-control (resistance to eating temptation)
determines to change of BMI. Our findings indicate that increasing BMI has a negative
effect on overall satisfactions which, in turn, impacts on and threatens weight
achievement. Importantly, these results show reciprocal effects between satisfactions
and achievements. Satisfaction positively influenced achievements and achievement
influenced satisfactions negatively. Goal commitment is an important strategy to
improve the efficiency of resistance to eating temptation and achievement.

Furthermore, high levels of satisfactions need to be maintained to increase the
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possibility of achievement of weight goal, which then goes on to reduces the growth of

obesity in the population.

Suggestions for an improvement in the strategy of weight interventions and the
satisfaction of individuals that will lead to increased weight goal achievement are fully

discussed in the conclusions.

JEL classification: D90, 112
PsycINFO classification: 2240, 2360, 3100
Keywords: Time preferences, Sensitivity to punishment, Self-control, Goal

commitment, Satisfaction, Goal achievement

4.1 Introduction

It is well known that overweight and obesity lead to an increased risk of several diseases
such as high blood pressure, type II diabetic, cardiovascular heart disease, cancer and
premature death. This problem has been considered in both low-and-middle-income
countries and not high-income countries (WHO, 2016) because being overweight or
obese risks not only a person’s health but also decreases their quality of life. In social
research, health status is an important indicator of happiness and indicate the quality of
life (Wilson, 1967; Diener and Suh, 1997; Diener et al., 1999). It is well known that
obesity is preventable, but the widespread obesity prevalence in the world since 1980
has emphasised the failure of weight control in overweight people, which is challenging
for those people who want to achieve losing weight. Most people who are concerned
about this try to control their weight through healthy dieting. There are some dieters
who succeed in losing weight during weight intervention and then fail to maintain their
weight loss or regain weight in three to five years later (McGuire ef al., 1999; Mann et
al., 2007). These people cannot maintain their healthy diet and are also not able to
change their behaviour after they participated in the weight intervention programme
(McGuire et al., 1999). This raises the following questions: Why do dieters fail to resist
the palatability and availability of food? What are the factors helping dieters to resist

eating temptation and to achieve weight control?

In order to answer those questions, the remainder of this paper is organised as follows.
Section 4.2 review the psychological components: time preferences, emotional eating,

reinforcement sensitivity and satisfaction affecting the body weight. Section 4.3 present
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the conceptual framework of this study and the measurements of each construct. Then
the data analysis procedure and data collection will be explained in Section 4.4. and
Section 4.5, respectively. Section 4.6 reports the results of analysis and the final section

will draw the conclusion and future of the study.

4.2 Psychological components affecting body weight: a

review

4.2.1 Time preferences, eating behaviours and body weight

Another explanation for the dramatic increase in the world’s obesity prevalence is that
those who are overweight or obese value the satisfaction of immediate unhealthy food
choices more than their concern for a healthy future. This observation highlights the
importance of time preferences (TIME) in consumers’ preferences and human
behaviour. Behavioural economists explain that in everyday life, people trade off
consumption between the short run gratification and the long run benefits (Heshmat,
2011). For example, an individual who has high levels of patience are satisfied with
waiting to receive a large return by not taking an immediate reward, whereas one who
has low levels of patience prefer to take a reward immediately. In the obesity context,
itis clear that one makes a decision on food choices relying on two options: 1) enjoyable
high-calorie foods and gaining weight later, and 2) trying to consume healthy food and

having a good health in the future (ibid.).

Time preferences seem to be irrelevant in the health domain, and it is difficult to elicit
the rate of TIME from specific health tasks (Lawless et al., 2013). However, it is
possible to elicit TIME in monetary terms, which is a more practical way of predicting
health behaviour and outcomes such as smoking, drinking and obesity (ibid.). Several
health economic studies have shown strong evidence that TIME are significantly
associated with health consequences, especially with obesity, at both an individual and
national level (Komlos et al., 2004; Chabris et al., 2008; Zhang and Rashad, 2008;
Ikeda et al., 2010; Courtemanche et al., 2015). For example, the findings of Ikeda et al.
(2010) confirm the relationship between TIME rate and Body Mass Index (BMI).

Individuals who have higher levels of impatience (a higher TIME rate) prefer enjoyable
unhealthy foods and have a higher BMI than individuals who have low impatience. A

further explanation of why many people tend to gain weight is that the cost of unhealthy
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food is lower than health food in terms of time and money (see chapter 1). Impatient
people prefer cheaper foods because they are widely available in the market, easier to
consume and contain high calories (e.g. fast foods and processed food) (Komlos et al.,
2004; Ikeda et al., 2010). Nevertheless, several studies regarding TIME found a positive
relationship between TIME and weight — the higher the TIME are likely to be higher
body weigh (Heshmat, 2006; Leonard et al., 2013; Courtemanche et al., 2015; de
Oliveira et al., 2015)t. This suggests that TIME can be a predictor of weight and health
behaviours or outcomes. However, so far, no study has explored yet how TIME

influence eating behaviours leading to an individual achieving their weight goal.
4.2.2 Emotional eating behaviour

To achieve a weight goal, dieters are required to change lifestyle to sustain their weight
loss in the future (Heshmat, 2006). They must change their unhealthy eating behaviours
toward healthy eating behaviours. The question is: how can dieters succeed to control
themselves, while our bodies crave food all the time like a drug addict? Although food
is not addictive in the same way as alcoholic drink or cigarettes, food intake involves
the lipid repletion of fat cells and changes body composition and metabolism, which is
directly connected with body weight (Brownell et al., 1986). Moreover, Berridge
(1996) found that eating behaviours are mainly motivated by the food reward, not
hungriness. These findings indicate that dieters are not only confronted with physical
needs but also the need to control their emotion toward food reward during the weight

control period.

Salient rewards from food environment such as convenience, availability, palatability
and economical price intensify the temptation of people to overeating (Davis et al.,
2007). Each individual has a different capability of resistance to survive to these
tempting situations. One may have high resistance to temptation while one may not.
These actions are reinforced by the function of an independent neurological system,
which outlines silent characteristics or human personality (Gray, 1987). It stresses the
fact of human nature that people are different, which is explained by personality
theories (McCare and Costa, 1990). Several personality research studies on eating
behaviour found that personality has a strong influence on food intake and food craving
(Franken and Muris, 2005), overeating (Loxton and Dawe, 2001; Torrubia et al., 2001;
Davis et al., 2004a; Davis et al., 2007), and it is also correlated with body weight (Davis
and Fox, 2008; Sutin and Terracciano, 2015) and obesity (Rydén et al., 2003; Sutin et
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al., 2011; Sutin et al., 2013). It is clear that personality is a good factor for exploring
the interaction between silent characteristics, eating behaviour and achievement in
weight goal. This study focuses on the personality concept of Gray’s theory, which will

be discussed in the next section.
4.2.3 Reinforcement sensitivity theory in weight control

The reinforcement sensitivity theory proposed by Gray (1981) is widely used to
describe the influence of silent characteristics such as self-control and emotional
distress on eating behaviour of the individual (Torrubia et al., 2001; Davis and Fox,
2008). Two main motivation systems are reinforcing and controlling eating emotion
(Gray, 1991): the behavioural approach system (BAS) and the behavioural inhibition
system (BIS). People enjoy eating because the BAS controls appetitive approach
motivation to eat. BAS is highly correlated with sensitivity to reward (STR) and
impulsive personality traits, involved when an individual is pursuing an incentive or
reward (Torrubia et al., 2001). In the context of obesity, most personality studies
capture the influence of STR, which confirms strong positive relationship between
overeating and body weight (Davis et al., 2004a; Davis et al., 2007), and emotional

eating such as food craving (Franken and Muris, 2005).

The BIS controls anxiety-based avoidance not to eat (Gray, 1987) and is highly
sensitive to punishment (STP) when an individual is threatened by possible failure or
punishment (Torrubia et al., 2001; Franken and Muris, 2005). According to the
literature review conducted by Harrison et al. (2010), the cohort of eating disorder
patients had a higher STP than healthy patients, but their STR increased when they
were starving or were faced with tasty food. When people are happy to be thin and
afraid of gaining weight, they are willing to be on a diet and keep weight in control.
STP forces people to avoid high-calorie food intake and overeating. This implies that
during a diet period, dieters obtain higher scores of STP and anxiety, and also obtain
lower scores of STR and impulsivity. In the light of eating disorder research, this study

hypothesises that STP can be a key predictor of achievement in weight goal.

In a nutshell, there is less focus on research that investigates the influence of STP on
the issue of weight control. If it is possible to understand how a punishment system can
influence eating behaviour during a period of weight control, then this will result in a

successful diet and should decrease the growth of an overweight and obese population.
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4.2.4 Self-efficacy in weight control

Dieting is challenging and requires high levels of self-efficacy, especially in overweight
people (Bagozzi et al., 2004). Furthermore, Bagozzi et al. (2004) found the influence
of social pressure that is involved in deciding on diet and eating behaviours as the
confluence of autonomous action and individual choice. Self-efficacy is a significant
mediating mechanism that helps in understanding how obesity treatment can be coped
with effectively, with successful results (Clark et al., 1991). According to Bernier and
Avard (1986), self-efficacy in expectation of eating behaviours significantly predicts
weight change and relates to weight loss. People with high efficacy expectations can
resist eating their favourite food or sugary dessert and they are able to survive tempting
situations (Brownell et al., 1986; Clark et al., 1991), while other people with low
efficacy expectations might fail to resist eating temptation. Thus, self-efficacy
expectations in resistance to eating temptation (RET) may play a mediating role
between an internal factor (i.e. personality traits) and achievement of a particular weight
goal. Although, various research stutides confirm that personality traits are strongly
correlated with goal achievement and satisfaction (Wilson, 1967; Carver and Scheier,
1982; Austin and Vancouver, 1996; Diener et al., 1999; Elliot and Thrash, 2002), few
studies concentrate on the relationship between goal achievement (ACH) and

satisfaction (SAT) in the context of weight goal.
4.2.5 Satisfactions and achievement on weight control

Heinberg et al. (2001) proposed a U-shaped curve to explain the association between
body image dissatisfaction and dieting behaviours. They claim that healthy behaviours
of oversize people are motivated by some level of body image dissatisfaction. For
instance, a high level of body dissatisfaction may be helpful motivation to support loss
and to promote healthy activities. In contrast, a person with a very low level of body
dissatisfaction may fail to be on a diet because of a lack of motivation to engage in
weight intervention and control healthy dieting behaviours. Neumark-Sztainer et al.
(2006) disagreed with the investigation of Heinberg et al. (2001) that among
adolescents, higher body dissatisfaction does not motivate adolescents to engage in
weight intervention. In contrast, they agree that the U-shaped pattern of body image
satisfaction exactly explains behaviours of healthy weight control. Consistent with

Anderson et al. (2002), among overweight and obese women the SAT with body size
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is the strongest predictor that a person is likely to attempt to lose weight. Women who
are very satisfied with their body size, are nine times less likely to report trying to lose
weight than women who are not satisfied. This implies that SAT with body shape may
predict the outcome of ACH. This study hypothesises that an individual who is not
satisfied with his/her body shape or weight may have high motivation to control their
weight and try to achieve their weight goal. The positive performance will be pleasing
and will therefore increase the overall SAT. On the other hand, a person who highly
appreciates their body shape or weight may have less motivation to control their weight.
The negative performance may be displeasing and may decrease their overall SAT

level.

SAT with body shape has been the focus of some obesity studies. For example,
Sonneville et al. (2012) stress that SAT with body shape is a good predictor of BMI
change among adolescences aged 9 to 14 year for 5 years, while Anderson et al. (2002)
focus on women aged 40 years and over, proposed that SAT with body shape is a strong
predictor of trying to lose weight. This study proposes that change in weight may
influence SAT from several domains not only SAT with body image when weight goal
was set and intend to control the weight. Because weight not only links to body image
perception but also is strongly associated with health (Heshmat, 2006; Anderson and
Mellor, 2008) and diet (Davis and Woodside, 2002; Davis et al., 2004a; Davis et al.,
2007; Heshmat, 2011). It is well known that overweight and obese status have high
risks of related diseases such as type 2 diabetes, hypertension and metabolic syndrome.
Moreover, the dieting control is a significant strategy to control the weight and treat the
disease. Furthermore, life satisfaction should be involved in the evaluation of overall
SAT as well. Because life satisfaction is an important indicator indicating subjective
well-being or happiness of the individual (Wilson, 1967; Diener et al., 1999). Thus,
SAT in this study will be investigated based on four dimensions: body shape, health,

diet and life satisfaction.

Consistent with the above discussion about the influence of SAT on ACH, there is
another piece of evidence suggesting that ACH has a possible influence on SAT. An
individual may have various goals and easily set a goal, but it may not be easy to follow
and achieve that goal if it is difficult. It means that achieving a goal potentially makes
a good feeling or an increase in SAT (Emmons, 1996). The findings of Brunstein (1993)

emphasise that the achievement of personal goals related to study, family, jobs and
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health lead to a change in the subjective well-being or SAT of the individual. Later on,
Sheldon and Elliot (1999) suggest that psychologists should consider SAT as a factor
of psychological needs to mediate the relationship between ACH and well-being of the
individual. They claim that SAT of psychological needs indicates competence,
autonomy and relatedness based on the self-determination theory (Deci and Ryan,
2000; Ryan and Deci, 2000). For example, some individuals may not take it seriously
when people commit to a goal. This study selects SAT to represent these aspects
because the satisfaction facilitates the gap between goals and desired outcomes

(Sheldon and Elliot, 1999).
4.2.6 Weight goal commitment

According to the goal-performance relationship, goal commitment (GC) is a significant
construct to interpret the association between goals and task performance (Klein et al.,
1999). When an individual accepts and specifies a weight goal, it implies that he or she
will commit and try to achieve it, (Locke et al., 1968; Locke et al., 1981). However, he
or she might stop trying control their weight as he or she perceives it to be a difficult
task (Locke et al., 1968). Brunstein (1993) recommended that the GC should be in a
part of progress of goal achievement because high commitment stated the value of the
goal, which then reduces the probability of failure and facilitates achievement. Klein et
al. (1999) also emphasised that goal commitment is a significant component of goal-
setting theory because it will ensure success when a person commits to difficult goals.
Similarly, as can be seen in the investigation into weight intervention by Wing and Hill
(2001), participants who maintained successful weight loss for five years were highly
committed to weight control. Their commitments affirmed a willingness to invest effort
and take responsibility for diet and exercise. Their finding was not consistent with the
meta-analysis of Klein et al. (1999) which showed that the GC might not be able to
predict the result if the apparent attractiveness was low. Sheldon et al. (2003) argued
that it is not only attractiveness and value but also personal feeling which influence the
GC. They explained that individuals who were satisfied and who freely selected a goal
were more highly committed and felt more volition towards their goal than individuals
who were forced by external pressure. This argument indicates a possible linkage
between GC, achievement and satisfaction. According to Brunstein (1993), GC was a
moderator of the relationship between goal achievement and students’ subjective well-

being using a satisfaction with life scale. This study combines their results and applies
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them in the context of a weight goal, which hypothesises that satisfied commitment to
weight goal may positively influence satisfactions when the goal was achieved.
Although Klein ef al. (1999) also stated that high GC might be dysfunctional and
detrimental to some people because of stress, anxiety, or health risks, this study still

believes that GC may be an important role of ACH.
4.3 Methodology

4.3.1 Conceptual framework

To sum up, it is worth investigating the psychological components of weight control as
these elements may improve the strategy of weight interventions and satisfaction of
individuals. Figure 4.1 shows the conceptual framework of this study presents in where
the proposed path diagram indicates that an inhibition facilitator commitment

mechanism of participants’ goal achievement is explored.

The path diagram shows that TIME and RET can be thought as distal variables because
they influence directly the relationship between SAT and ACH. On the other hand,
STP, BMI and GC can be identified as proximal elements because they affect directly
the bi-univocal relationship between SAT and ACH which as the core of the proposed

conceptual framework.

TIME RET BMI

sTP ‘/SAT

GC ACH

Note: TIME= Time Preferences; RET=Resistance to Eating Temptation; BMI=Body Mass Index;
STP=Sensitivity to Punishment; GC=Goal Commitment; SAT=Satisfactions; ACH=Weight Goal

Achievement
Figure 4.1 The path diagram of hypothesised relationships among time preferences,

STP, RET, goal commitment, satisfaction and weight goal achievement
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TIME represent levels of individual impatience when people are waiting for a greater
reward. This factor may influence the decision making on weight goals, eating
behaviours and STP. It is hypothesised that TIME have negative effects on STP and
RET, which represents self-efficacy on eating behaviour. STP is positively associated
with RET. The STP will denote the personal response under undesirable situations,
which assumes a negative association with GC and SAT. We believe that when the goal
was set, STP may be a key predictor of ACH. In this model, self-control and goal
commitments represent the inhibition process that individuals face when they want to

give up their stated goal achievements.

The output of this model focuses on how distal and proximal elements influence BMI
changes, life satisfaction and weight goal achievement. Considering the causation of
GC to the goal, we hypothesise that commitment to weight goal has a positive effect on
RET and ACH. RET is assumed to directly impact on the change of weight represented
by BMI, and their relationships will be negative. Furthermore, the model will stress the
influence of weight change on SAT, which will be considered from by four viewpoints:
life, health, diet and body shape. This study hypothesises that BMI change is negatively
correlated with the SAT. Finally, this path diagram proposes the reciprocal causation
between the SAT and the ACH on weight goal. A further hypothesis is that the SAT
has negatively affected the ACH, and the ACH has positively affected the SAT.

4.3.2 Measurements of distal and proximal elements

1) Distal elements

Time Preferences. To measure the patient overtime, participants were asked to select
their choice between collecting THB10,000 immediately or waiting for a larger amount
in one year later under 10 options. The first option added 10% of the initial money
(THB11,000), and the next option would be increased every 10% up to 100%
(THB20,000). The first switching point from the immediate amount to the delayed
amount would be used to represent the degree of patience of the participants waiting

for the preferred return in the next year.

Resistance to eating temptation (RET). RET was measured with 14-item self-
assessment based on Bagozzi et al. (2004). Participants were asked to rate the eating
resistance of undesirable foods with 14 four-point statements from strongly disagree to

strongly agree. Bagozzi and his colleagues selected 11 statements from Clark et al.
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(1991) to represent eating resistance under four broad situations, The first situation
considered the influence of social pressure to eat at the moment (I can resist eating
‘even when I have to say “no” to others’, ‘even when others are pressuring me to eat’,
and ‘even when I feel it’s impolite to refuse a second helping’). The second situation
represented certain negative emotion (I can resist eating ‘when I am depressed’, and
‘when | have experienced failure’). The third situation was food availability under
specific conditions (I can resist eating ‘when there are many different kinds of food
available’, ‘even when high-calorie foods are available (my favourite foods)’, and
‘when I am at a party’). The final situation was a positive activity in daily life (I can
resist eating ‘when I am happy’, ‘just before going to bed’, and ‘when I am reading’).
Further, three items were added to cover normal life experiences: I can resist ‘at buffet
(all you can eat) restaurants’, ‘when I go out shopping’, and ‘more than usual around
holiday’. To confirm the reliability of RET scale, the internal consistency was tested

and found that the alpha coefficient for all items was .843.
2) Proximal elements

Sensitivity to punishment (STP). STP was assessed by the 24-item self-reported
measure of Torrubia et al. (2001). This scale was used to assess the participant’s
responses under several situations of failure or punishment. For example, ‘Are you
afraid of new or unexpected situation?’ or ‘Would it be difficult for you to ask your
boss for a raise (salary increase)?’ The reliability of STP scale in this study was .702,

which has provided acceptable internal consistency.

Satisfaction (SAT). Overall SAT was evaluated in four domains, i.e. life, diet, health
and body shape as the following questions: ‘Overall, how satisfied are you with your
life?’, ‘Overall, how satisfied are you with your diet?’, ‘Overall, how satisfied are you
with your health?’, and ‘Overall, how satisfied are you with your body shape?’.
Respondents were required to assess their SAT by rating score from 1 — 10 (totally
dissatisfied to totally satisfied). The Cronbach’s alpha for these items is .826, which

confirmed that SAT scale had high internal consistency.

Goal setting and Goal commitment (GC). As regards goal setting, participants set the
weight goal in the first survey. The question of the goal setting was ‘Thinking of your
eating habits, what goal would you like to try to achieve in the next six months?’, and

it followed three options: to stay about the same weight, to lose weight and to gain
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weight. Participants are also required to specify the goal and desirable weight change
(kilogram units) when considering their current weight. Based on our analytic sample
size in this study, the goal of the majority of participants (70.87%) was to lose weight,

19.01% was to stay the same weight, and only 10.03% was to gain weight.

With regard to goal commitment, weight commitment was assessed by nine
unidimensional items related to performance and antecedent results of achievement
(Hollenbeck et al., 1989). Each statement was elicited via a 5-point Likert scale ranging
from ‘strongly disagree’ to ‘strongly agree’. Although Klein ef al. (2001) suggested the
revision version (five out of nine items), which produced better fit statistics, this study
will use the original nine-item version of Hollenbeck et al. (1989) (Table 4.1) as this
construct has never been tested with Thai samples. The reliability of this construct was

.627.

Table 4.1 Hollenbeck ez al. (1989)'s goal commitment items

z
©

Statements
It’s hard to take this goal seriously. (R)

It’s unrealistic for me to expect to reach this goal. (R)

It is quite likely that this goal may need to be revised, depending on how things go. (R)
Quite frankly, I don’t care if I achieve this goal or not. (R)

I am strongly committed to pursuing this goal.

It wouldn’t take much to make me abandon this goal. (R)

I think this is a good goal to shoot for.

®© N o v R W

I am willing to put forth a great deal of effort beyond what I’d normally do to achieve this
goal.

9. There is not much to be gained by trying to achieve this goal.

Note: Statements followed by (R) was converse-scored before analysis.

4.3.3 Measurements of weight control’s outcome

Body mass index (BMI). BMI was measured asking participants to state their height
and weight in the first and second survey. BMI was calculated by body weight in
kilogram dividing by the square of body height in meters square (kg/m?) referred to the
second survey. Surprisingly the final average BMI of 508 participants was 23.6
(SD=4.8) as similar as the initial BMI, but overall participants seem to gain weight after

six months. From the baseline, 39.9% of participants was normal weight, 31.5% was



114

overweight, and 18.1% was obese. At the follow-up period, the percentage of normal
weight group decreases to 40.0%, underweight, overweight and obesity group increase
t010.4% 31.5% and 18.1% respectively. The BMI change ranges from -11.05 to 8.43
(MEAN=.06; SD=1.8).

Weight goal achievement (ACH). The ACH was assessed developing four conditions
measured with four items (ACH1 to ACH4)

The ACHI1 was evaluated by soft condition calculated by different criteria showed in
Table 4.2. Participants were classified into the achieved group (ACH1=1) in two ways.
Firstly, participants have good performance in weight change depending on their goals,
or secondly, they can maintain their original weight (BMI C=0). For example, a
participant, who intended to lose weight, was identified as achieving the goal
(ACHI1=1), when his or her weight was equal to or lower than their original weight
(BMI_C < 0). A participant, who intended to gain weight, was identified as not
achieving the goal (ACH1=0), when her weight was lower than their initial weight
(BMI_C < 0). This study considers the weight in the first survey to be a reference point.
It is the baseline for acceptable performance because weight control is a difficult task.
Some participants may change their goal later or likely decline their efforts may decline
when their weight has gone to an immediate goal (Kahneman, 2011). This is a reason
why participants who could maintain their initial weight were assigned to the

achievement group.

Table 4.2 The criteria for weight goal achievement of the first condition

Goals ACHI=0 ACHI=1
Losing weight (n=360) BMI_C> 0 ®=159) BMI C <0 (n=201)
Staying the same weight (n=97) BMI _C =0 (n=69) BMI_C =0 (n=28)
Gaining weight (n=51) BMI_C<0(@®=11) BMI_C >0 (n=40)
Total (n=508) 239 269

Next, ACH2 was evaluated using the same way as ACHI1 involving the weight status
when the goal setting was staying the same weight. If BMI C was negative and initial
BMI status is overweight or obesity, ACH2 is classified into an achieved group. If
BMI_ C was positive and initial BMI status is underweight, this case is in the achieved
group as well. The failure condition is the positive BMI_C, and final BMI status are

normal weight, overweight and obesity, and the negative BMI_C with the final BMI
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status is underweight and normal weight. Overall assessment of this condition is

demonstrated in Table 4.3.

Table 4.3 The criteria for weight goal achievement following the second condition

Goals ACH2=0 ACH2=1
Losing weight (n=360) 159 201
Staying the same weight (n=97) 52 45
Gaining weight (n=51) 11 40
Total (n=508) 222 286

The ACH3 assesses under hard conditions comparing the different magnitude between
weight goal change and real weight change (AW). Participants were categorised into
the achieved group (ACH3=1) when AW<0, and they were categorised into the failure
group when AW>0. The result of this condition is presented in Table 4.4, which
indicates that the members of achieved group between two soft conditions and the hard

condition are totally different.

Table 4.4 The criteria for weight goal achievement following the hard condition

Goals ACH3=0 ACH3=1
Losing weight (n=360) 346 14
Staying the same weight (n=97) 69 28
Gaining weight (n=51) 39 12
Total (n=508) 454 54

The ACH4 considers the ACH involving progress. ACH4 is divided into five groups:
1=failed and getting worse, 2=failed without progress, 3=failed and having progress,
4=success and 5=success with good progress. The first group (ACH4=1) is marked
when participants not only fail the goal but also get worse compared with their goal
setting. ACH4=1 has three conditions, 1) weight increases in case of losing weight goal,
2) weight increases weight in case of maintaining weight goal, and 3) weight decreases
in case of gaining weight goal. The criteria of ACH4=2 has considered that participants
fail but can maintain their initial weight for losing and gaining weight goal. The
conditions of ACH4=3 are denoted when participants fail to achieve the weight goal
but have made some positive progress. This can be seen when, for example, one person
sets out to lose 10 kg but they lose only 5 kg. or someone may intend to gain 5 kg but

they gain only 1 kg. A further condition is when participants have lost weight while
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their goal was to maintain weight. These cases are considered as a failure of progress.
The ACH4 is denoted at 4 when AW is zero, and ACH4 is denoted at 5 when AW is
negative. The number of samples for each category is shown in Table 4.5. The
information shows that only 3.5% of participants who tried to lose weight can succeed
the goal. Moreover, 40% of this group has gained weight within six months. It is not

surprising that the growth of the obesity population has increased dramatically.

All ACH types will be observed variables for the construct of ACH in the main analysis
of this study. The reliability of ACH construct is .788 and .829 for Cronbach’s alpha

based on standardised items.

Table 4.5 The criteria for weight goal achievement following the progress condition

Goals ACH4=1 ACH4=2 ACH4=3 ACH4=4 ACH4=5
Losing weight (n=360) 145 63 138 14 0
Staying the same weight 33 0 36 28 0
(n=97)

Gaining weight (n=51) 11 11 17 6 6
Total (n=508) 189 110 155 48 6

4.3.4 Data analysis procedures

Three-step modelling will be applied for testing the hypothesised model. In the first
step, five constructs containing 55 items will be summarised by Exploratory Factor
Analysis (EFA) using IBM SPSS, version 22. EFA results show the performance of
each item belonging to a particular factor structure for each scale (Bowen and Guo,
2011). The factor structure is specified at five factors by Principle Component
extraction method and rotated by Promax procedure because we assume that factors are
correlated. Items will be selected when their loading is more than .3 to increase
reliability and internal consistency of each scale (Hair, 2014). For the next step, to
confirm the factor structure of the revised instrument supporting the data for this study,
the structural model was tested the quality of existing items by using Confirmatory
Factor Analysis (CFA). CFA will test measurement models and be analysed by AMOS
version 21.0. The CFA model is estimated using ML procedure. Then all latent
variables will be estimated by using regression imputation to reduce the complexity and

the detail of the proposed model. As the hypothesised model has a direct feedback loop
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(ACH S SAT), the final step, all variables showing in the path diagram (Figure 4.1)
will be estimated using Structural Equation Modelling (SEM) and ML estimation
(Kline, 2011).

To assess the model fit, goodness-of-fit (GOF) of models was evaluated by five indices
including Chi-square (y?), relative chi-square, two absolute fit indexes: Goodness of
Fit Index (GFI) and Root Mean Square Error of Approximation (RMSEA), one
incremental fit index: Comparative Fit Index (CFI) (Hair, 2014). GFI is a fit guideline
showing how the residual continues after model fitting significance. RMSEA indicates
the performance of the proposed model that fits the population not only the sample. CFI
compares the target model with the null model. Hair (2014) recommended the GOF
when the number of samples is more than 250 and observed variables are less than 12
that the p-value of y? shows insignificance; GFI and CFI are greater than .95; the
acceptable value of RMSEA should be less than 0.7 with CFI being equal or more than
.92. Byrne (2013) suggested y?/df value in the range of 3 to 1 and RMSEA is less
than .05.

4.4 Data collection and Participants

This study targeted adults who work in Bangkok and are concerned about their weight.
Participants were recruited by advertising in local shops, and social media and they
were invited to face-to-face interviews at the office of Centre for Applied Economics
Research, Kasetsart University and were offered an incentive (THB300). Five hundred
and ninety-seven volunteers participated in the first survey and were required to fill the
answers the self-assessment of sensitivity to punishment questionnaire and personal
information including weight and height. They were also asked to set their weight goal
(losing weight, staying the same and gaining weight) and to specify the weight desire
for the next six months. The questionnaire of the second survey has five parts: weight
information, goal commitment (GC) assessment, satisfaction (SAT), time preferences
(TIME), resistance to eating temptation (RET). The questionnaire was translated into
Thai and evaluated via three pilot studies. The first two pilots aimed to test language
balance via seven volunteers who can communicate both in Thai and English. The third
pilot tested the revised version by twenty-eight volunteers. This research has been
reviewed according to the procedures specified by the University Research Ethics

Committee of University of Reading.
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89 participants (14.9%) of the original participant (n=597) were absented to follow up
for three reasons, not willing to participate the research for the second survey (n=63),
moving workplace to other provinces (n=5), no contract information at follow-up
(n=21). Finally, 508 participants (60.63% female, range 18-74 years) were willing to
participate in the second survey. The average initial BMI of the final participants was
23.6 (SD=4.9). According to the criteria of Asian weight status (WHO expert
consultation, 2004), a 43.4% of all participants was normal weight (BMI >18.5 and <
23.0); 30.0% was overweight (BMI >23.0 and <27.5); 16.7% was obese (BMI > 27.5),
and 9.6% was underweight (BMI<18.5).

4.5 Results

4.5.1 Identifying items for existing scales

The result of the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy and
Bartlett’s test of sphericity obtained performing exploratory factor analysis indicate the
suitability of the selected modelling approach (KMO=.744; Bartlett’s test: Approx. x>
=8243.7, d.f.=1485, p <.001). Five factors having eigenvalues ranging from 2.2 to 5.5
explained 31.4% of the total variance. Clearly, 43 high-loading items belong to the
original constructs (TIME, STP, RET, GC, SAT and ACH) without cross-loading. The
first factor contains all RET items and the degree of correspondence between these
items and the RET construct factor ranged from .372 to .682. The second factor contains
13 items which identify the STP latent dimension with factor loadings ranging from
.356 to .618. The third factor contains eight items representing the goal commitment
construct with factor loadings ranging from .317 to .762. The fourth factor represents
the satisfaction construct. with factor loadings ranging from .716 to .822. The fifth
factor identifies the goal achievement construct with factor loadings ranging from .447
to .909. The last two constructs showed higher factor loading than the first three
constructs. The component correlation among factors ranges from -.149 to .131. All
existing items for the STP and GC constructs were tested via internal consistency again.
The alpha coefficient of the revised STP scale was .740 (higher than the full version),
while that of the revised GC scale was 0.606 (lower than the full version).
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4.5.2 Validity of existing scales and measurement model

The value of skewness and kurtosis range from -2.1 to 2.5 and -1.9 to 4.5 respectively.
Although these values are confusing, these indicators have impacted on different tests.
Skewness influences the test of means and kurtosis seriously influences the test of
variances and covariance. According to the CFA and SEM results based on covariance
structures, the kurtosis should mainly be considered for a normality test (Byrne, 2013).
Although the kurtosis value is out of the desirable range and indicates moderate
nonnormal distribution, the model should be still estimated by ML procedure (Olsson

et al., 2000).

The first output of the measurement model is very poor for all reported fit measures.
Overall y?is 3373.0 with 856 for df and the probability level of y2 <.001; y2/df =
3.940; GFI=.791; CFI=.637 and RMSEA =.076. To improve the model, some items are
allowed to be correlated in the model based on some suggestion of modification indices
(Byrne, 2013). In the final model, the overall chi-square value decreases to 1991 and
degree of freedom decreases to 827 leading to decreases y?/df ratio from 3.940 to
2.408. Other indices also provide acceptable fits: GFI=.878; CFI=.829 and
RMSEA=.053.

4.5.3 Test of a structural model

The univariate skewness and kurtosis values of the seven variables in the path diagram
(Figure 4.1) range from -.7 to 1.2 and -1.9 to 2.8 respectively. Although the kurtosis of
an individual variable indicates moderate nonnormal distribution, the C.R. value of
multivariate (-.5.89) indicates the normal distribution of all variables in the sample
(Byrne, 2013). The proposed model shows a good model fit for all criteria. The overall
chi-square of the model is significant (18.011; df=10; p>.05) and the relative chi-square
is 1.801, which confirms that the hypothesised model is a very good fit model. The
RMSEA value is .040 expressing a well-fitting model for a population not only a
sample (Hu and Bentler, 1999). The GFI value is .990 denoted that the proposed model
is well to reproduce the observed covariance matrix approximately 99.0%. CFI is .968
confirming that the hypothesised model is better than the null model. The stability index
(.284) is within the desirable range of 0 to 1, which confirms the stability of
nonrecursive model or the reciprocal relation between ACH to SAT. The standardised

regression weights or total effects for each path in the model are shown in Figure 4.2.
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Note: * A path is significant at the .1 level; ** A path is significant at the .05 level; ***A path is

significant at the .01 level

Figure 4.2 The revised path diagram with standardised regression weights for all

significant statistical relationships.

4.5.4 The effects of preferences, personality and self-control on weight

achievement

According to direct, indirect and total effects, the standardised coefficient of direct
paths shows that TIME has negative and moderate effects on STP (f=-.12; p<.01) and
slightly effect on RET (5=-.08; p<.05). This negative association implies that impatient
people have lower STP and tend to eat more than patient people when they have
negative emotions such as anxiety and unhappiness. All standardised coefficients of
direct effects of STP on RET, GC, and SAT are strongly negative (p<.01). These
indicate that people who are more STP tend to decrease their RET and increase their
eating when feel uncertain or sadness. Likewise, more concern about punishment leads

to a decrease in the degree of GC to the goal and overall satisfactions.

The relationship between RET and BMI is strongly negative (p<.01). High capacity of
RET tends to decrease weight. BMI has a negative association with SAT. It suggests
that an increase in BMI accumulates dissatisfactions in term of life, diet, health and
body shape. Furthermore, the effect of GC on ACH demonstrates significantly positive
and more power than the effect on RET. The potential success in weight goal has been
increased when dieters have strongly committed to weight goal. Interestingly, the result

emphasises strongly reciprocal effects between ACH and SAT but opposite direction
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of the hypothesis. SAT have a strongly positive impact on ACH (f=.61; p<.01), and
the ACH has negative impact on SAT (f=-.47; p<.01). Moreover, the direct effects
between them are very high compared to other direct paths. High SAT leads to succeed
the weight goal than low SAT. Unfortunately, success in weight goal tends to reduce

the SAT.

Standardised coefficients for indirect effects of the model (see Tables 4.6-4.8), TIME
is positively indirect effects on RET meditated by STP, which is smaller than a direct
path in the negative correlation. It means that the sign of this total effect of TIME on
RET is negative. It implies that impatient people are less effective of RET. For example,
impatient people have lower potential to resist to temptation of eating desserts than
patient people because they are happy to consume desserts. STP is the most powerful
predictor of RET and indirectly influence BMI positively. This implies that high
impatient people tend to have higher BMI than patient people. Fortunately, this effect
is smaller than the direct effect of RET on BMI, which has a negative sign. Moreover,
STP and BMI have indirect effects on ACH. STP gives the highest indirect effect in a
negative direction on ACH (-.191), while BMI is lower (-.138). Punishment sensitivity
goes up by 1 standard deviation (SD), ACH goes down by .191 SD. In other words,
when one feels sad, he or she is low capable of achieving a weight goal. Likewise, the
effect of BMI, when BMI goes up by 1 SD, ACH goes down by .138 SD. It implies that

oversize people are less likely to succeed in weight goal than slim people.

Table 4.6 Standardised direct effects of all variables in the model

TIME  STP GC RET BMI ACH SAT

STP -.120

GC -.287

RET -.081 -319 121

BMI -.168

ACH 197 .609

SAT -.292 -.290 -.466




Table 4.7 Standardised indirect effects of all variables in the model

TIME STP GC RET BMI ACH SAT
STP
GC .035
RET .043 -.035
BMI .007 .060 -.020
ACH .021 -.191 -.041 .023 -.138 -.221 -.135
SAT .023 .072 -.067 .038 .064 .103 -.221

Table 4.8 Standardised total effects of all variables in the model

TIME STP GC RET BMI ACH SAT
STP -.120
GC .035 -.287
RET  -.039 =354 121
BMI  .007 060  -.020 -.168
ACH .021 -.191 156 .023 -138  -221 474
SAT  .023 -220  -.067 .038 =226 -363 -221
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Moreover, the revised model is also estimated by different evaluations to investigate

how parameters change in the prediction of ACH. The soft condition of ACH involving

the BMI status is selected to compare with a hard condition of AHC. The result of

scenario 1 (soft condition) is the same direction as the main model, but the result of

scenario 2 is slightly different. The relationship between GC and ACH based on a hard

condition is insignificant (p>.1), while other relations is similar to the main model as

same as a result in situationl.

e

S
- ACH3: Soft
condition

440

e 4
ns ACH3: Hard
condition

Scenario 1: Soft condition (ACH2)

Scenario 2: Hard condition (ACH3)

Figure 4.3 Standardised regression weights between two different evaluations of

weight achievement
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4.5.5 Discussion and Implications

The interaction between proposed components in the context of weight goals and ACH
is confirmed. Many relationships follow stated hypotheses except for the STP>RET,
ACH=> SAT and SAT-> ACH relationships. Their coefficient signs are in the opposite

direction of s stated hypotheses, but still strongly statistical significant.

TIME has a negative association with STP and RET. The magnitudes of coefficients
emphasised that TIME is the primary predictor of STP. Impatient individuals who
preferred immediate reward or happiness tend to be lower in STP than patient
individuals. Remarkably, STP has a strong negative impact on GC, RET and SAT.
People high in STP are less committed to weight goal compared with individuals low
in STP. High STP people might be more anxious about this goal difficulty and how
hard it could be to achieve it. They might be not willing to commit to the goal or to
decline the GC degree. The self-control of eating behaviours might decline. The
negative relationship between STP and RET is consistent with the report of Slessareva
and Muraven (2004), which found a vulnerability to emotional distress mediating this
relationship. Unsurprisingly about STP->SAT association, weight goal seems difficult

to individuals leading to decrease their satisfaction.

RET is determined by three factors: TIME, STP and GC. GC is only one predictor
having a positive relationship with RET. It stresses the importance of GC on weight
goals; this determinant could increase the efficiency of RET leading to decrease BMI
of oversize people. Our result suggests that RET is the most significant predictor of
BMI. The high efficiency of self-control on eating behaviours is related to decreasing

BMI. On the other hand, low efficiency of self-control would increase BMI.

Moreover, other predictors indirectly predict the BMI. These findings point out that
TIME is positively associated with BMI through RET involved with STP, and the effect
of TIME on BMI is very small. In contrast, several past studies found a strong and
positive correlation between TIME and BMI at the individual level (Chabris et al.,
2008) and national level (Komlos et al., 2004; Ikeda et al., 2010; Courtemanche et al.,
2015). However, the sign of the relationship between them is positive and stresses that
in the short run an impatient person selects enjoyable life and diet which will lead her
to increase weight and health risks. Likewise, the investigation of Davis et al. (2004a),

high sensitivity to reward derived pleasure from food like a drug addict, which risks
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overeating and being overweight. The positive effect of STP on BMI in this study
confirms the finding of Davis et al. (2004a). High STP has a positive association with
emotional overeating (low capable of RET) leading to an increased BMI when people

are in a depressed mood or suffering from other negative emotions.

BMI is associated with SAT in the negative direction and this is consistent with the past
reports (Pingitore et al., 1997; Anderson et al., 2002). Though Pingitore et al. (1997)
conducted a study among college undergraduates, the same direction of results
emphasises that both adolescents and adults are sensitive to weight and body shape.
Moreover, BMI is a good predictor of satisfaction and could be applied across cultures.
The result of this study regarding the BMI and SAT relationship not only confirms the
findings of previous research but also extends the BMI influence on other satisfaction

domains such as life, health and diet, and not just body shape.

The results of the model emphasise that SAT is the most critical predictor of ACH in
weight goal. Moreover, the reflection of success in weight goal tends to decrease the
SAT. Both direct paths conflicted with the hypothesis of these reciprocal effects. SAT
has a positive association with ACH, and ACH has a negative association with SAT.
The reciprocal effects between ACH and SAT enhance the findings of Anderson et al.
(2002) concerning the connection between SAT with body shape and trying to lose
weight. Both Anderson et al. (2002) and Heinberg et al. (2001) agree that trying to
achieve weight loss is motivated by low SAT with body shape. However, Anderson et
al. (2002) found that trying to achieve that goal seems to decrease SAT as well.
According to Hoch and Loewenstein (1991), the change of reference point can decrease
SAT because of adaptation shift. This decrease can imply that when dieters try to
achieve the weight goal but cannot achieve it, SAT will decline because their trying has
been relieved. The delayed reward is larger than an immediate reward for health
benefits while the impatient persons could change their mind over time while waiting.
While trying to achieve the goal, dieters might be stuck with their GC and resist
temptation (i.e. dessert, soft drink or high caloric food). Although highly effective RET
leads to weight loss, dieters desire to achieve their goal as soon as possible. As a result,
SAT might decline because of following the healthy diet plan and being far away from
a favourite food or high caloric foods. Moreover, STP might extend as a negative
emotion during weight intervention, and this has a detrimental effect on SAT. Another

possible reason is that dieters desire the ideal weight and would like to achieve it
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without being practical. Furthermore, the weight goals might be set as too low
compared with their real weight desire. For example, someone may set out to lose
weight by 1 kg within six months, while, in fact, they would like to lose 10 kg. This
easy goal has potential achievement within one month, but they are still dissatisfied
with their weight. Another reason is a social comparison. Hoch and Loewenstein (1991)
argue that some people may favour to compare themselves to others, which may lead

to decrease SAT owing to goal achieved.

These findings demonstrate that GC and SAT have direct positive effects on weight
ACH. It brings an advantage to both dieters, managers of weight intervention and health
policy. This study suggests that GC process and SAT assessment are required during
the participation to increase the degree of ACH. Though GC does not affect the ACH
when considering the hard condition, it is a strong determinant for ACH under soft
condition. As this study invited participants setting their weight goal for six months
without any intervention. A half of participants could reach the goal under the soft
condition, while a 10.6% of participants accomplished it under hard condition. The
output of the hard condition model shows a lack of successful weight goal. It means
that GC under the difficult condition is dysfunctional, which is consistent with the
finding of Klein et al. (1999). This comparison indicates that GC is an excellent
activator making progress towards success outcomes in a general situation, likewise the
recommendation of Brunstein (1993). Our results suggest that GC is the key to address
obesity problems because a high GC can increase the level of self-control on eating
behaviours leading to a decreased BMI. This is similar to the suggestion of Zhang and

Rashad (2008).

To maintain SAT, dieters should be aware of negative emotions in order to prevent an
increase in STP and they should focus on delayed reward from a healthy diet rather
than from immediate enjoyment. Moreover, dieters should compare their progress with
the starting point only, and should not compare it to others’, possibly superior, progress.
A weight intervention team should be involved with a psychologist to monitor and
improve emotions and satisfaction of participants. Policy makers may create incentive
strategies to improve the positive feeling and should be aware of the causes of
decreasing SAT while promoting healthy schemes such as eating behaviours and

physical activity.
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4.6 Conclusion and future work

This article attempts to explore how TIME and STP influence SAT and ACH in weight
goals. The study proposes a model to explain the mutual relationship between SAT and
ACH involving TIME, STP, GC, RET and BMI. This model is drawn on the basis of
behavioural economics and psychological research related to obesity problems. In our
model TIME was measured in monetary terms to be a proxy for an individual’s
impatience waiting for a more substantial delayed reward such as health benefits from
weight control. The STP expresses the personal response under awkward situations that
are vulnerable to negative emotions such as unhappiness, panic, anxiety and frustration.
These findings highlighted that impatience, and individual differences evolve into the
ability of self-control of eating behaviours leading to altered body weight. The model
also bears on the influence of the satisfaction-achievement relationship showing a
reciprocal causation in the context of weight goal. The feedback loop between
satisfaction and achievement help explain a cause of weight loss failure in the long
term. The results suggest that goal commitment is a crucial predictor to develop

strategies for addressing obesity problems.

A weakness of this study was using subjective, self-reported weight and height that
might be inaccurate. However, people may probably lie about their weight as well. The
desired weight could be set as a weight goal, and we did not consider the reality of that
goal. Moreover, the outcomes of weight achievement were assessed by researchers
without self-assessment. Future work should directly measure weight and height, and

ask participants to assess their performance.



CHAPTER S

CONCLUSION AND FUTURE WORK

This chapter summarises all the research conducted in Chapters 2, 3 and 4. The reader
will get the summary of this thesis, including a consideration of the studies’
contributions and future research. The contributions of this thesis will be discussed
explicitly in two dimensions, i.e. academic contribution and practical contribution. The

limitations of this research will be discussed and linked to future research.

5.1 Research summary

5.1.1 Problem definition

In the first chapter, the research background concerning the recent obesity situation of
the world and especially in Thailand was presented. Then, the economic and social
psychological causes of obesity were discussed in order to brief the reader and to
provide an understanding of the selected predictors of the analysis. From the literature
review, it is clear that there are several internal and external factors which can lead to
obesity and which can be threaten an individual’s achievement of weight loss goal. At
the individual level, changing behaviour from unhealthy toward healthy is important
and tends to be a sustainable way to reduce the growth rate of the obese population.
This thesis tried to identify relevant determinants, which influence individual behaviour
(i.e. healthy diet, regular exercise) to tackle the obesity problem. The first objective of
the thesis was to explore how attitudes, social norms, habits, risk attitudes, time
preferences, and socio-demographic and economic characteristics of participants
recruited in this study influence WTP for the PN programme. The second objective was
to evaluate whether stated behaviour and WTP for the programme was stable over time.
The last objective was to assess how personality traits, time preferences, commitment,
self-control, and BMI change can influence life satisfaction and weight goal
achievement. All three objectives aim to answer our identified ten research questions

(see Section 1.8 in Chapter 1).
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5.1.2 Research design

To achieve all research questions, this thesis used mixed research design that explored
the impact of social cognitive determinants and other interesting factors on purchasing
behaviour both between-individual and within-individual level. The analysis of this
study used longitudinal data, which were collected by face-to-face interview via a set
of questionnaires. The first survey was collected during November and December in
2015, which applied the convenient sampling method to recruit participants working in
Bangkok. The questionnaire of the first survey (see Appendix B) was developed
including ten parts: 1) eating habits and health information, 2) goal setting and goal
commitment (Hollenbeck et al., 1989), 3) scenario of personalised nutrition service, 4)
the theory of trying, 5) resistance to eating temptation, 6) risk attitudes and time
preference, 7) satisfaction, 8) big five inventory (John and Srivastava, 1999), 9)
sensitivity to punishment and sensitivity to reward scale (Torrubia et al., 2001) 10)
sensation seeking scale form v (Zuckerman, 1979; Zuckerman, 2007) and 11)
demographic information. The participants who committed themselves by joining the
project were contacted to be interviewed again 6 months later (during June and July in
2016). The set of questionnaire of the second survey (see Appendix C) included five
parts: 1) eating habits and exercise, 2) goal setting and goal commitment, 3) resistance
to eating temptation, 4) scenario of personalised nutrition service, 5) WTP elicitation,

6) the theory of trying, 7) risk attitudes and time preferences, and 8) satisfaction.

The contingent valuation survey was used to introduce the scenario of a personalised
nutrition programme (PNP) that allowed us both to elicit attitudes toward PNP and
captures willingness to pay (WTP) for PNP. To answer research question Q2 — Q9, this
study quantitatively estimated the impact of interested determinants on WTP for PNP
via the econometric models. To answer research question Q10, Structural Equation
Modelling (SEM) was used to identify the relationship between time preferences,
sensitivity to punishment, goal commitment, self-control (resistance to eating

temptation), BMI change, satisfaction and achievement in weight goal.
5.1.3 Proposing the modelling behaviour via expectancy value model

The aim of Chapter 2 and Chapter 3 was to model purchasing behaviour by applying
the concept of an expectancy value model. Chapter 2 aimed to answer research

questions Q2, Q3 and Q4, i.e. Can existing models be extended to include economic
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determinants and new psychological dimensions? What econometric models can be
used to analyse cross-sectional data collected employing a combination of expectancy
value and contingent valuation models? How well can attitudes, social norms, socio-
demographic and economic characteristics predict intention to try and WTP for a PN

programme?

To respond to these questions, we used the theory of trying (TOT) developed by
Bagozzi and Warshaw (1990) to identify the social cognitive determinants, i.e.
attitudes, norms, past behaviour to be proximal elements of WTP for PNP. We extended
the TOT model by adding lists of other between-individual factors as distal elements
(risk attitudes, time preferences, age, gender, education, employment) in the prediction
of such WTP (see Figure 5.1). To evaluate this framework, we selected three
econometric models, i.e. Interval regression model, Tobit model, Double hurdle model
and Heckman sample selection model (HSSM) to compare the advantages and
disadvantages of each model in predicting WTP for PNP. The findings highlighted that
HSSM was outstanding over Tobit and Double hurdle models to predict the probability
of intention toward trying PNP. Moreover, HSSM was able to simulate the impact of
proximal elements on intention toward PNP, and also the impact of proximal elements

and distal elements on WTP for PNP.

Part A: Decision stage captured by the theory of trying

Proximal elements

Trying a new

Expectancy value of success (AT_SUC)
Intention to Try product

fail
Expectancy value of failure (AT_FAl) —> ()

Attitude toward process (AT_PRO)
Past trying (PAST_TRYING)
Subjective norms (SN)

Part B: Consumer stage captured by

Modelling WTP via extended TOT wTP for the proposed PNP v
Decision stage: predicting the probability of Distal elements
ITT in Part A

WTP for
the proposed PNP

Risk attitudes

Consumption stage: Pedicting WTP for the L';T)?[Sp rer;rlences

proposed PNP in Part B Socio-economic
characteristics

Figure 5.1 Modelling WTP for PNP via extended theory of trying

Chapter 3 aimed to answer research questions Q5, Q6, Q7, Q8 and Q9: What
econometric models can be used to analyse longitudinal data collected employing a
combination of expectancy value and contingent valuation models? How much are Thai

citizens willing to pay for a PN programme helping them to achieve their weight goals?
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How can within and between-individual factors influence WTP for a PN programme?
Are purchasing intentions and WTP for a PN programme stable over time? What about
attitude stability? The analysis used HSSM to estimate the impact of behavioural
stability and other factors on WTP for PNP. We conducted four models to validate the
application of HSSM via the expectancy value model and to estimate such impacts on
WTP. The first model predicted WTP for PNP at time-0 and the second model predicted
WTP for PNP at time-1. The third model used an average value between time-0 and
time-1 of all proximal determinants, risk attitudes and time preferences. Then, a dummy
of intention stability was added to predict WTP for PNP including other factors (i.e.
age and income) constant over time. The final model used a different value between
two periods (time-1 — time-0) and the dummy of intention stability to predict the change
of WTP for PNP from time-0 to time-1. The findings of four HSSM models highlighted
that behavioural intention changed over time and higher intention stability has an
association with a higher increase in WTP for PNP. In contrast with the cognitions:
attitudes, subjective norms and past behaviours, their change did not impact on the

change in WTP for PNP.
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Figure 5.2 Capturing the behaviour gap via expectancy value model

5.1.4 Identifying the relationship between satisfaction and achievement

Chapter 4 aimed to answer research question Q10: What is the relationship between

weight goal achievement and satisfaction? We aimed to understand the factors



131

influencing the outcome of trying to control the weight and the relationship between
satisfaction and achievement. To achieve an answer to these questions, an inhibition
facilitator commitment mechanism model was proposed to test via a recursive model.
We tested the model by considering the relationship and interaction between time
preferences, sensitivity to punishment, self-control, commitment, the change of body
weight, satisfaction and weight goal achievement. The analysis started with exploratory
factor analysis to identify items that had a high factor loading under the original
constructs; then all constructs were validated through confirmatory factor analysis.
SEM was used to validate and identify the path diagram of these constructs (see Figure
5.3). The SEM’s findings highlighted that there was a reciprocal causation between
satisfaction and weight goal achievement. Satisfactions had a positive impact on goal
achievement. In contrast, goal achievement had a negative impact on satisfaction. Goal
commitment was the critical factor, which increases self-control and the positive
outcomes of goal achievement. On the other hand, a high level in time preferences and
punishment sensitivity, and a low level in resistance eating temptation were the threats

of BMI, satisfaction and achievement in weight goals.

] = Resistance to eating "
Time preference -.08 temptation AT — BMI
A2 _ogee
-2+
20
Sensitivity eon i i
to punishment .29 Satisfactions
-.29%**
a7 Bl

Weight goal

Goal commitment .20 achievement

Figure 5.3 Path diagram for casual relation between satisfaction and achievement
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5.2 Research contribution

Research contributions are divided into two aspects - the academic and the practical in

nature.
5.2.1 Academic aspect

This thesis delivers contributions according to behavioural economics and social
psychological literature. We proposed the modelling of behavioural stability via
proximal and distal elements of an expectancy value model (the theory of trying). We
also extended the TOT model proposed by Bagozzi and Warshaw in 1990 to explore
interested between-individual factors which predict trying behaviour. We applied
Heckman sample selection model to simulate the social cognitive determinants and
other relevant factors in predicting behaviour, and to highlight the role of intention that
bridge the relationship between social-cognitive determinants and behaviour. The
empirical results of this thesis provide contributions to the existing personalised
nutrition literature by applying contingent valuation survey to elicit attitudes toward
PNP and WTP in Thailand. Last but not least, this thesis also provides contributions to
the existing goal achievement literature by proposing the path diagram to understand
the relationship between satisfaction, achievement and other relevant determinants

dealing with attitudes and personality traits.
5.2.2 Practical aspect

1) Marketing

The results from evaluating WTP for PNP indicate that there is a potential market for
PN advice in Thailand, particularly among high-class levels and employees working at
private companies. The service may be the first launched in a niche market. For other
consumer segments, the service can launch in the market and set the service charge
starting at THB1200 for services twice a month. Another potential market is the group
of people who used to try weight loss and failed. Their experience will facilitate the
realised genetic condition that is a considerable obstacle to reach their goal. They will
be more interested in the PNP and willing to try and pay for PNP. Marketers may offer
the commercial promotion dealing with multiple payments or offer a discount for a
lump sum payment. Discount promotion may motivate and arouse impatient people to

try the service.
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The findings also suggest that if we would like to help people to achieve their weight
goals, the consultant should ask patients to commit and also identify their essential
persons such as family members, friends or partners. These important persons may be
invited to join as a part of intervention as network members who agree to provide
support for such sustainable commitment. Moreover, during the intervention process,
psychologists should be involved to evaluate patients’ satisfaction in parallel with the
dietary plan. The appraisal will provide useful information to maintain or increase

satisfaction toward the positive outcome of weight goal achievement.
2) Policy recommendations

The Thai Ministry of Public Health can use these findings to advertise and promote
PNP publicly or privately. For example, the Thai Health Promotion Foundation or
private health care institutes might invest in the creation of multidisciplinary centres
where collaboration among doctors, nutritionists and psychologists could help people
to achieve weight goals using a PN service. The creation of these centres should be
communicated with scientific information campaigns that could raise awareness about
the possibility of using this technological service to tackle obesity and related diseases.
Such social marketing campaigns could be based on information remedies, which
highlight the success possibilities of this service encouraging Thai citizens to using
personalised nutrition programmes. Thai Research Fund should provide grants to invite
proposals from all kinds of researchers to explore more on PN and modify the food-
based dietary guideline based on the PN concept, which can promote publicly in the
future. This might be an important policy programme to prevent obesity and related
diseases in Thailand. Actually, while costly treatment interventions for obesity-related
diseases, such as hypertension, hearth diseases, diabetes, osteoarthritis and so on are
included in the health benefits package, policy makers do not pay enough attention to
programmes which can help to prevent this disease. On the other hand, a PNP might be
very important especially for obese individuals without diseases who are still healthy

and therefore need no treatment.

Furthermore, the Thai government should support manufactures and retailers to
establish innovative supply chains delivering food for weight maintenance or products,
which target specific nutritional needs of particular segments of consumers. These new
food supply chains might be developed to deliver personalised food which can help

Thai citizens to achieve weight goals in long run. However, from a policy point of view
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the decision of whether the creation of these centres should be private, or public is an
important point of discussion because our results indicate that the people who live in
Bangkok, especially young people, self-employed and high-income people are likely to
pay more for the proposed PNP illustrating a demand for PNP as niche market offered
to high-class people.

Our findings indicate that the cost of this service is approximately THB 30,000 per six
months (GBP 600), which seems expensive when taking into daily minimum wage.
Government may propose a scheme based on the reduction of a corporate income tax
to promote a mixed private/public health PN service on the Thai market. For example,
the Thai Ministry of Public Health might consider including this service in public health
programmes, which are not linked to the Universal Healthcare Coverage Scheme. The
cost of this service might be subsidised partially in order to attract Thai citizens who
could not afford the service according to WTP estimates obtained from this study. A
minimum fee for PNP service might be set at THB 3,500 per six months or THB 585

per month and subsidise the cost for PN advice.

Prevention and treatment programmes like PN should be reinforced by other policies
because in Thailand there are few national policies and activities to help obese people
achieving losing weight and changing their unhealthy diet behaviour. For example, the
national campaign “Ride for Mom and Dad”, launched in 2015 by the Crown Prince to
promote the use of bicycle, is one of the few examples of national policies promoting
physical activity to counteract obesity (Nanuam 2015; Online Reporters 2015). The
Thai Ministry of Public Health should do more to increase social pressure and
communicate how people can maintain weight or be committed to lose weight via social
marketing campaigns. For instance, the Thai Health Promotion Foundation can use
public media to promote continuously the ‘Fatless Belly Decreasing Diseases scheme’
because this can educate and motivate people both to be aware of unhealthy diet and
obesity problems, and to increase their physical activities. The Ministry of Public
Health should also re-launch the public campaign ‘half fruits and vegetables and half
others’ for each meal via social media such as Facebook and Line application.
Furthermore, the Thai Health Promotion Foundation could increase the budget to
support social activities. Collaboration with sport clubs such as the Thai Jogging Club,
Thai Cycling Club, Network of Fatless Belly Thais is important to organise weekly

national public sport events which can help people to engage with physical activities
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helping to tackle obesity and related diseases. Other Thai public health authorities and
local government offices should re-organise regular physical activities, which were
organised in 2013. This will provide opportunities for overweight and obese people to
join those physical activity events. Last but not least, Thai Government should apply
the project ‘Ministry of Public Health’s Executives with a Big Belly’ launched in 2016
to encourage top leaders of other public organisations to control their weight. This

might motivate officers to follow their leaders to control their weight.

5.3 Limitation and future research

This section will specify limitations to the research and highlight domains throughout

the research thesis for the future research.

5.3.1 Data collection

As there was a limit of time and finance in conducting this longitudinal study, and this
thesis used a very long questionnaire (22 pages) combined with a face-to-face interview
for data collection, the convenience sampling method was used to require volunteers
participating in this study. The sample could not well represent the population of
Bangkok as same as of Thailand. Although the sample size seemed large (597
participants) and such sample was similar to the population in Bangkok for which they
were drawn from income, they were more likely to be female and highly educated. The
inclusion of individuals from other provinces would be encouraged. Future studies may
consider exploring more diverse countries with different cultures to establish more
comprehensive finding in PN advice. It would allow different lifestyles, social
demographics and circumstances to be considered that would support the broader

explanation of attitudes toward PNP service.
5.3.2 Questionnaire

Despite the fact that the SPSRQ developed by Torrubia et al. (2001) provides a degree
of sensitivity to punishment (STP) representing the behavioural inhibition system
(BIS), this self-assessment contains 24 items to measure STP, which appear to be very
long as one part of the survey. Future research may consider the BIS/BAS scales of
Carver and White (1994) to assess personality traits in the sensitivity to BIS or BAS
systems. This construct contains only seven items for BIS and thirteen items for BAS.

Another limitation of this study is the use of self-reported body weight for calculating
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BMI because participants may under- or over-reported their weight in a way that
directly influenced the outcome of their weight achievement. As a result, future
research may directly measure weight and height when assessing weight goal

achievement.

With regard to attitudes from the perspective of economics, this study applied the large
gain aspect of SGG-panel lottery developed by Sabater-Grande and Georgantzis (2002)
eliciting the degree of risk aversion. It would be interesting for future research to
consider another aspect of SGG-panel lottery or to elicit loss aversion predicting
willingness to pay. Consideration of a broader range of tools would provide a better

understanding of consumer’s purchase behaviour.
5.3.3 Individual differences

Even though personal details (e.g. age, gender, employment) and only one personality
trait (sensitivity to punishments) were considered in this thesis, other personality traits
were not considered. Future studies may investigate whether personal and individual
differences (such as ethical considerations, the Big Five personality, and sensitivity to
reward) influence purchasing behaviour and also weight goal achievement. If we can
segment consumers on the basis of their personality traits, we can profoundly explore
the influence of individual differences in purchasing behaviour. This approach may
help to create sustainable strategies for public health, to increase demand for healthy

food products, and to slow down the obesity epidemic.

5.3.4 Econometric Model

In this thesis, the Heckman sample selection model provides outstanding performance
to explore the impact of cognitive determinants and other relevant between-individual
factors and to predict the probability of intention toward behaviour. However, one
drawback of this econometric model is to investigate the random effect for longitudinal
data. It is difficult for this model to directly simulate both the effect of proximal
elements on behaviour within an individual and the effect of such elements on
behaviour between individuals. Future research may apply a multilevel regression
analysis or random-effects regression model to simulate an expectancy value model via

proximal and distal constructs in the prediction of behaviour.
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Appendix A.1 Questionnaire for phase 1

| Reference No.

Information sheet

As part of my PhD at the University of Reading, I am currently conducting a research project to evaluate
the impact of attitudes and personality traits on weight goals and WTP for a Personalised Nutrition
Programme in Thailand, supervised by Dr. Giuseppe Nocella. To undertake this research, we are
currently contacting participants in Bangkok, Thailand, willing to take part in a survey. We would like
to invite you to participate in this survey which takes approximately 20 minutes. You can read the whole
questionnaire and decide to or not to participate this research project. You are free to withdraw from the
survey at any time if you feel uncomfortable or unwilling to participate, and you do not have to specify
areason. Any contribution can be withdrawn at any stage and removed from the research if desired within
30 days after interviewing date. If you wish to withdraw, please contact Suwanna Sayruamyat or Dr.
Giuseppe Nocella (details below), quoting the reference at the top of this page. Your information will be
treated anonymously and the result will be reported only in aggregated form. These details will be deleted
by 30 September 2017. If you would like to know a summary of the research results, you can contact us
(details below).

If at any stage you wish to receive further information about the questionnaire and research project,
please do not hesitate to contact us (details below). The findings will be published in an international
journal and this will not affect your anonymity. Please contact the supervisor if you would like to receive
an electronic copy of this article once published. All data will be stored securely either electronically on
a password-protected computer or in hard copy version in a locked cupboard. The data will be destroyed
at the end of the research project within 30 days.

If you are affected or require any more information on these topics, regarding drinking, smoking, weight
control etc., then please refer to Kasetsart University Service, or your preferred hospital.

By completing this survey, you are acknowledging that you understand the terms and participation and
that you consent to these terms. This research project has been reviewed according to the procedures
specified by the University Research Ethics committee and has been given a favourable ethical opinion
for conduct.

Thank you very much for taking time to take part in this survey.

Suwanna Sayruamyat
Department of Agricultural and Food Economics
School of Agriculture, Policy and Development | University of Reading |1 Reading, RG6 6AR

Email: s.sayruamyat@pgr.reading.ac.uk

Supervisor: Dr Giuseppe Nocella

Programme Director of MSc Food Economics and Marketing

School of Agriculture, Policy and Development | University of Reading |1 Reading, RG6 6AR
E-Mail: g.nocella@reading.ac.uk

I have received a copy of this consent form:
Name (In block capital):  .....oeeeiiiiiiiiiee et e e e e e eneee s
DAt ettt

SIGNATUIE: ettt ettt ettt et st e n
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Interview Protocol

Participant Recruitment

Researchers contact and make appointment with participants listed from the previous survey
who have made agreement to participate in this second data collection. Participants will be
arranged for interview at the office of Center for Applied Economics Research, Kasetsart
University, Thailand.

The participants will be offered incentive (THB150). The volunteered participants will be
invited for interview at the office of Center for Applied Economics Research, Kasetsart
University, Thailand.

Interview Procedure

The interviewers (the same as the phasel) are assistant researchers working at the Center for
Applied Economics Research, Kasetsart University, Thailand. The interviewers will be trained
to interview participants according to the interview protocol under the supervision of the main
researcher. In this phase, there will be 2 roles of interviewers. The first interviewer will be
responsible for registration and assigning the reference number for the survey using information
from the previous survey. The second interviewer will be responsible for facilitating
participants to answer the survey without knowing participant identity. The procedure will be
applied to ensure data integrity and anonymity of the participants.

The interviewers must to follow the interview protocol:

The first interviewer at the registration desk read the information sheet and then
ask participants to sign the consent form in the bottom of the information sheet.

The first interviewer fills the reference number in the information sheet and also
in the questionnaire.

The participant goes to the interview room, which is separate from the
registration area.

The second interviewer (different person from the one at the registration desk)
asks the participants to fill all questions of part 1-5 on their own.

The second interviewer checks through the whole questionnaire to confirm that
all parts have been completed by the participant. Next the interview will
separate the consent form from the questionnaire.

The second interviewer informs the participant that the participant may have a
choice to change their mind to withdraw himself/herself from the project, he/she
must contact the main researcher the within 30 days after interviewing date to
withdraw his/her data from the survey.

The second interviewer will pay the incentive (THB 150) to participants and
then ask the participants to sign the name in the form of payment.

The first interviewer will collect all the consent forms and deliver to the main
researcher for reference.

The second interviewer will collect the whole set of questionnaire anonymously
and deliver to the assistant researcher to input the data into the excel file.

In summary, the information in the questionnaire will be collected separately from the
consent form. This will ensure anonymous of the information as there is only the
reference number assigned in the questionnaire. The assistant researcher will entry data
into the excel file anonymously.
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Right of Participants,
The interviewers will not force the participant to answer the questionnaire.

Participants are free to withdraw from the survey at any time if they feel uncomfortable
or unwilling to participate, and they do not have to specify their reasons.

Relevant Information

If any of participants would like to inquire any further information on these topics relating to
their personal health condition, they will be referred to Kasetsart University Service* or their
own preferred hospital.

Note: *Infirmary of Kasetsart University

50 Ngamwongwan Ladyao Chatuchak Bangkok 10900 THAILAND
Tel.(Public) +66-2579-0030, +66-2940-6630-1

Tel.(Local KU) +66-2942-8200 Ext 1278,1281-2,1138-9

E-mail: infirmary @ ku.ac.th

WEB: www.inf.ku.ac.th
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Reference No.

Start End

We would ask you some questions regarding general aspect of your life.

This research will survey again in next 6 months to follow up your weight. Are you
willing to participate in the second phase of this research project in the next 6
months?

(1) Yes (U )No

We would ask you some questions regarding your health information.

Health information

HI.
H2.
H3.

H4.
HS.
He.

H7.

HS8.

HO.

Height: ~ cm.
Weight: _ Kg.
Do you have any medical problems following disease lists?
(1 )Yes (_! ) Blood pressure (_” ) Cholesterol
(_* ) Heart disease/cardiovascular disease (_4 ) Stroke
(_5 ) Cancer (_06_) diabetes
(_7_) Others
(1) No
How many days per week do you exercise at least 30 minutes mod? _ Days
How many days per week do you exercise at least 30 minutes vigorous?  Days
Do you have any life or health insurance? (Apart from social insurance)

(! )Yes (U )No
Do you smoke?

(1) Yes (_! ) I smoke daily approximately cigarettes a day

(_”_) I smoke occasionally but not every day
(_* ) T used to smoke daily but do not smoke at all now
(_4 ) T used to smoke occasionally but do not smoke at all now

(_0 ) No, I do not smoke at all

How often had an alcoholic drink?

(1 )Yes (_! ) Almost every day (7 )5—6days aweek
(_* )3 —4days aweek (_4 ) Once or twice a week
(_5 ) Once or twice amonth  (_©_) Once every couple of months
(_7_) Once or twice a year

(_0 ) No, I do not drink alcohol at all

How many glasses of alcoholic drink a day do you drink? Glasses/Bottles
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Goal setting

C1. Thinking of your eating habits, what goal would you like to trying to achieve in the next 6

months?

(_1 ) To stay about the same weight
(_7 ) To lose weight
(_2 ) To gain weight
C2. Considering your current weight, how much weight would you like to lose or gain?

kg.

C3. Considering what you have stated on the previous questions (C1 — C3), we would like to
know your opinion on the following statements on a scale ranging from strongly disagree to
strongly agree. Please write a number next to each statement to indicate the extent to which you

agree or disagree with that statement.

1 2 3 4 5
Strongly disagree Disagree Neither agree Agree Strongly agree

nor disagree

1. It’s hard to take this goal seriously.
. It’s unrealistic for me to expect to reach this goal.
. It is quite likely that this goal may need to be revised, depending on how things go.

. Quite frankly, I don’t care if I achieve this goal or not.

2
3
4
5. I am strongly committed to pursuing this goal.
6. It wouldn’t take much to make me abandon this goal.
7. 1 think this is a good goal to shoot for.

8

. ITam willing to put forth a great deal of effort beyond what I’d normally do to achieve
this goal.

9. There is not much to be gained by trying to achieve this goal.

Scenario of personalised nutrition service

Imagine that a new service will be available on the market to help you to achieve your weight
goal. The new service is offered by a pool of experts (GP, nutritionist and psychologists) who
will personalise your diet taking into account aspects of your genes, personality, health status,
body mass index, phenotype and your current diet. This is what expert call personalised

nutrition.

Personalised nutrition will help you to follow a diet, which as well as helping you to achieve

your stated weight goal will also help you to minimise risk of diseases related to obesity and
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overweight such as diabetes, heart disease and cancer. This service includes four stages (show

card):

1.

2.

A doctor will collect information about your health status, physical activity, BMI, and
dietary habits including food intolerances and allergies.

You will be offered a genetic blood test (nutrigenomic test) to understand the basis of
your genes and what type of food you should consume to reduce the risk of developing
obesity related diseases mentioned before.

The results of your nutrigenomic test will be discussed together with a GP, nutritionist
and psychologist to prepare a list of foods, menus and recommendations that you have
to follow to achieve your goal.

After this initial stage, you are required to visit the centre every two weeks. During
these visits, you will be monitored in terms of progress towards the achievement of
your stated weight goal and discuss your personal situation with a nutritionist and a
psychologist.

The personalised nutrition service described above is not free and let’s assume that it is

available to you next week. What is your intention to try the personalised nutrition service?

(_! ) I'strongly intend to try the personalised nutrition service

(_” ) l'intend to try the personalised nutrition service

(_>_) I'do not intend to try the personalised nutrition service

(_4 ) Idonot intend at all to try the personalised nutrition service

Please can you tell as why you do not intend to try this service:

_) I'do not want to gain or lose weight;

) I'do not believe in this service;

) I cannot afford it;

) I'pay taxes and thus this service should be free for all citizens;
) Ican do it by myself, this service is not necessary for me;

C
C
C
C
C
(_6_) Other (Please specify):
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Personalised Nutrition Programme

Seeking advice to

achieve vanr onal

Meeting a doctor/
specialist

1% step

Initial diagnostic
information

Discussing
Nutrigenomic test nutlnger.u;lmlcs
(Genetic blood test) results with your
doctor
@ )

Dietary recommendations

Recommendation to
follow a customized diet
to counteract obesity and

shopping lists Menu plan
Doctor
) D
Applying dietary
plan and self- 4% step
monitoring

related diseases

Dietician/ specialist

Dietician/specialist

6 months
outcomes

Achieving your weight
desire and decreasing
the risk of getting
obesity related diseases

Reviewing and revision
dietary plan twice a
month
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However, the personalised nutrition service described above is not available on the market yet
and we would like to know whether you are willing to pay for trying this service. Please look
at the monetary values in 8 per month shown in the tables below both for entering a personalised

nutrition programme that lasts six months and a personalised nutrition programme that last one
year. Indicate the maximum amount of money per month that you are willing to pay for this
service, but remember that your budget is limited and so spending money for a personalised
nutrition service, you will have less money to buy other goods and/or services.

Monthly WTP for 6 months Monthly WTP for 1 year

..) B0 (... B0
.. B 834 ..) B 834
.. B 1,000 ..) B 1,000
.. B 1,500 ..) B 1,500
.. B 1,667 .. B 1,667
.. B 2,000 .. B 1,834
.. B 2,500 .. B 2,000
..) B 2,584 ..) 82,125
(...) B 2,667 (... B 2,167
..) 82,750 ..) B 2,208
..) B 2,834 ..) 82,250
..) 82,917 ..) B 2,292
..) B 3,000 ..) B 2,334
.. B 3,084 ..) 82,375
.. B 3,167 ..) B 2,417
.. 8 3,250 ..) B 2,459
..) B 3,334 ..) B 2,500
..) B 3,417 ..) B 2,542
..) 8 3,500 ..) B 2,584
..) B 3,584 ..) B 2,625
(...) B 3,667 (... B 2,667
..) 8 3,750 (... B 2,709
..) B 3,834 ..) 82,750
..) 83,917 ..) 82,792
..) 8 4,000 ..) B 2,834
..) B 4,084 ..) B 2,875
(... B 4,167 (... 82,917
..) B 4,250 (... 82,959
..) B 4,334 ..) 8 3,000
..) B 4,417 ..) B 3,042
..) 8 4,500 ..) B 3,084
..) B 4,584 ..) B 3,125
(...) B 4,667 (... B 3,167
..) 84,750 ..) B 3,209
.. B 4,834 ..) 8 3,250
(... 84,917 (... B 3,292
..) 8 5,000 ..) B 3,334
.. More than B 5,000 Please (... More than & 3,334 Please

specify specify
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Please look at the monetary values in Bshown in the tables below both for entering a

personalised nutrition programme that lasts six months and a personalised nutrition programme
that last one year. Indicate the maximum amount of money that you are willing to pay for this
service, but remember that your budget is limited and so spending money for a personalised
nutrition service, you will have less money to buy other goods and/or services.

6 months 1 year

.. B0 ..) B0
.. 8 5,000 .. 10,000
..) 10,000 ..) 20,000
..) 8 12,500 ..) 22,500
.. 8 15,000 ..) 25,000
..) 8 15,500 ..) 8 25,500
..) 16,000 ..) 26,000
..) 8 16,500 ..) 26,500
.. 8 17,000 .. 27,000
..) 817,500 ..) 827,500
..) 18,000 ..) 1 28,000
.. 8 18,500 ..) 28,500
..) 19,000 ..) 29,000
..) 19,500 ..) 29,500
..) 20,000 ..) 30,000
..) 20,500 ..) 30,500
..) 21,000 ..) 31,000
..) 821,500 ..) 831,500
..) 22,000 ..) 32,000
..) 22,500 ..) 32,500
..) 23,000 ..) 33,000
..) 23,500 ..) 33,500
..) 24,000 ..) 34,000
..) 24,500 ..) 34,500
..) 25,000 ..) 35,000
..) 25,500 ..) 35,500
..) 26,000 ..) 36,000
..) 26,500 ..) 36,500
..) 27,000 ..) 37,000
..) 827,500 ..) 837,500
..) 1 28,000 ..) 1 38,000
..) 28,500 ..) 38,500
..) 29,000 ..) 39,000
..) 29,500 ..) 39,500
..) 30,000 ..) 1 40,000
..) More than 830,000 (... More than 840,000

Please specify Please specify
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Situation Score 1 2 3 4 5 6 7
Al. When people diet some Extremely Very Unpleasant Neither Pleasant Very Extremely
succeed and some fail. If unpleasant unpleasant unpleasant pleasant pleasant
following the personalised nor pleasant
nutrition service you Extremely Very bad Negative Neither bad good Very Extremely
experienced  success  in bad i 4 good
achieving your weight goal nor goo 00
during the next six months,
how would this make you
feel?
A2. Suppose you followed Extremely Very Unpleasant Neither Pleasant Very Extremely
the personalised nutrition unpleasant unpleasant unpleasant pleasant pleasant
service during the next six nor pleasant
months but did not succeed. Extremely Very bad Negative Neither bad good Very Extremely
How would this make you bad good
feel? nor good good
A3. If you were following the Extremely Very Unenjoyable Neither enjoyable Very Extremely
personalised nutrition service unenjoyable | Unenjoyable unenjoyable enjoyable enjoyable
during the next six months, cn':)m;blc
how would you describe the VoY
experience? Extremely Very bad Negative Neither bad good Very Extremely
bad good
nor good good
A4. Most people who are Totally Strongly Disapprove Neither Approve Strongly Completely
important to you  express disapprove disapprove r(]i(;izgupr;)()\;cc approve approve
approval or disapproval of PP
your activities. Please tell us
whether these people would
approve or disapprove if you
follow the personalised
nutrition service during the
next six months.
AS. Assuming 1 try to follow Extremely Very Unlikely Neither Likely Very Extremely
the personalised nutrition unlikely unlikely unlikely nor R likely
i . ‘ likel likely
service during the next six y
months, it is likely/unlikely
that I actually would achieve
my goal.
A6. Assuming I try to Extremely Very Unlikely Neither Likely Very Extremely
following the personalised unlikely unlikely unlikely nor R likely
wing the perso likel likely
nutrition service during the Y
next six months, it is
likely/unlikely that I would
fail to achieve my goal.

A9. During the past year I
tried to achieve one of these
actions--to lose weight, to
maintain weight, or to gain
weight.

1 = not at all

2 = once

3 = a couple of times
4 = several times

5 = many times

6 = very many times

A10. During the last month I
tried to achieve one of these
action--to lose weight, to
maintain weight, or to gain
weight.

1 = not at all

2 = once

3 = a couple of times
4 = several times

5 = many times

6 = very many times
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Resistance to eating temptations

Please rate the score that how much you can resist to eating from 1 - 4 (1 = Strongly disagree,

2 = Disagree, 3 = Agree and 4 = Strongly Agree) with each situation.

1=Strongly disagree

2= Disagree

I can resist eating ... 32A
=Agree

4= Strongly agree

1.  When there are many different kinds of food
available.

2. Even when high calorie foods are available. (my
favourite foods)

3. When I am at a party.

4. Even when I have to say “no” to other.

5. Even when others are pressuring me to eat.

6. Even when I feel it’s impolite to refuse a second
helping.

7. When I am happy.

8. When I am depressed.

9. When I have experienced failure.

10. Just before going to bed.

11. At buffet (all you can eat) restaurants.

12. When I am reading.

13. When I go out shopping.

14. More than usual around holidays
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Risk attitudes and time preferences

Risk attitudes

R1. Do you purchase the lottery tickets? (| ) Yes (0 )No
R2. From Q1 if yes how much do you spend to lottery tickets per month? Baht

R3. Each one of the following four “panels” shows you 10 lotteries including a possibility to
earn 100 Baht for sure. Each lottery has a probability of winning a prize otherwise nothing. The
prize is the amount of Baht shown below the winning probability. If you do not win the lottery,
you earn 0 Baht. Remember that you have to choose one lottery in each one of the four panels.
Mark with an X the space corresponding to your choice.

Panel 1

Probability | 100% 90% 80% 70% 60% 50% 40% 30% 20% 10%
of winning

Reward
(Baht) 100 111 125 143 167 200 250 333 500 1,000

Choice

Panel 2

Probability | 100% 90% 80% 70% 60% 50% 40% 30% 20% 10%
of winning

Reward
(Baht) 100 122 150 186 233 300 400 567 900 1,900

Choice

Panel 3

Probability | 100% 90% 80% 70% 60% 50% 40% 30% 20% 10%
of winning

Reward
(Baht) 100 167 250 357 500 700 1,000 1,500 2,500 5,500

Choice

Panel 4

Probability | 100% | 90% 80% 70% 60% 50% 40% 30% 20% 10%
of winning

Reward
(Baht) 100 222 375 571 833 1,200 1,750 2,667 4,500 10,000

Choice
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Time preference

T1. Which option would you prefer between receiving 10,000 Baht now (choice A) and
Receiving the money one year later and get the return (choice B)? Please indicate your option
by selecting the 10 choices giving below:

A. Today B. Next year Choice
10,000 11,000 A B
10,000 12,000 A B
10,000 13,000 A B
10,000 14,000 A B
10,000 15,000 A B
10,000 16,000 A B
10,000 17,000 A B
10,000 18,000 A B
10,000 19,000 A B
10,000 20,000 A B

T2. If you would prefer 10,000 Baht today for all situations above (T1), how much would you
prefer for one year later instead 10,000 now? B

T3. Which option would you prefer between receiving 10,000 Baht next year (choice A) and
Receiving the money 2 years later and get the return (choice B)? Please indicate your option
by selecting the 10 choices giving below:

A. Next year B. Next 2 years Choice
10,000 11,000 A B
10,000 12,000 A B
10,000 13,000 A B
10,000 14,000 A B
10,000 15,000 A B
10,000 16,000 A B
10,000 17,000 A B
10,000 18,000 A B
10,000 19,000 A B
10,000 20,000 A

T4. Suppose you earned a bonus 50,000. You then had a choice between getting the money

now or invest in your company fund for one year. How much rate return would the fund have
to pay you in order for you to agree to invest the money with your company?

(_!_) Take the money now

(_”_) Invest in fund and the return rate would be %

Satisfaction section

Please evaluate your satisfaction by using scale from 1 — 10 (totally dissatisfied to totally
satisfied) follow:

S1. Overall how satisfied you are with your life?
S2. Overall how satisfied you are with your diet?
S3. Overall how satisfied you are with your health?

S4. Overall how satisfied you are with your body shape?
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Sensitivity to Punishment and Sensitivity to Reward Questionnaire

Answer each question by circling “Yes” or “No” after each one. There are no right or wrong
answers, or trick questions. Work quickly and don’t think too much about the exact meaning of

the question.

1. Do you often refrain from doing something because you are afraid of it being illegal? Yes No
2. Does the good prospect of obtaining money motivate you strongly to do some things? Yes No
3. Do you prefer not to ask for something when you are not sure you will obtain it? Yes No
4. Are you frequently encouraged to act by the possibility of being valued in you work, in your Yes No
studies, with your friends or with your family?
5. Are you often afraid of new or unexpected situations? Yes No
6. Do you often meet people that you find physically attractive? Yes No
7. Isitdifficult for you to telephone someone you do not know? Yes No
8. Do you like to take some drugs because of the pleasure you get from them? Yes No
9. Do you often renounce you rights when you know you can avoid a quarrel with a person or an Yes No
organization?
10. Do you often do things to be praised? Yes No
11. As a child were you troubled by punishments at home or in school? Yes No
12. Do you like being the centre of attention at a party or a social meeting? Yes No
13. In tasks that you are not prepared for, do you attach great importance to the possibility of Yes No
failure?
14. Do you spend a lot of your time on obtaining a good image? Yes No
15. Are you easily discouraged in difficult situations? Yes No
16. Do you need people to show their affection for you all the time? Yes No
17.  Are you a shy person? Yes No
18.  When you are with a group, do you try to make your opinions the most intelligent or the Yes No
funniest?
19. Whenever possible, do you avoid demonstrating your skills for fear of being embarrassed? Yes No
20. Do you often take the opportunity to pick up people you find attractive? Yes No
21. When you are with a group, do you have difficulties selecting a good topic to talk about? Yes No
22. Asachild, did you do a lot of things to get people’s approval? Yes No
23. Is it often difficult for you to fall asleep when you think about things you have done or must do? Yes No
24. Does the possibility of social advancement, move you to action, even if this involves not playing | Yes No
fair?
25. Do you think a lot before complaining in a restaurant if your meal is not well prepared? Yes No
26. Do you generally give preference to those activities that imply an immediate gain? Yes No
27. Would you be bothered if you had to return to a store when you noticed you were given the Yes No
wrong change?
28. Do you often have trouble resisting the temptation of doing forbidden things? Yes No
29. Whenever you can, do you avoid going to unknown places? Yes No
30. Do you like to compete and do everything you can do to win? Yes No
31. Are you often worried by things you said or did? Yes No
32. Isiteasy for you to associate tastes and smells to very pleasant events? Yes No
33.  Would it be difficult for you to ask your boss for a raise (salary increase)? Yes No
34. Are there a large number of objects or sensations that remind you of pleasant events? Yes No
35. Do you generally avoid speaking in public? Yes No
36.  When you start to play with a slot machine, is it often difficult for you to stop? Yes No
37. Do you, on a regular basis, think that you could do more things if it was not for your insecurity Yes No
or fear?
38. Do you sometimes do things for quick gains? Yes No
39. Comparing yourself to people you know, are you afraid of many things? Yes No
40. Does your attention easily stray from your work in the presence of an attractive stranger? Yes No
41. Do you often find yourself worrying about things to the extent that performance in intellectual Yes No
abilities is impaired?
42. Are you interested in money to the point of being able to do risky jobs? Yes No
43. Do you often refrain from doing something you like in order not to be rejected or disapproved Yes No
by others?
44. Do you like to put competitive ingredients in all of your activities? Yes No
45. Generally, do you pay more attention to threats than to pleasant events? Yes No
46.  Would you like to be a socially powerful person? Yes No
47. Do you often refrain from doing something because of your fear of being embarrassed? Yes No
48. Do you like displaying your physical abilities even though this may involve danger? Yes No
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Demographic information

DI.
D2.
D3.
D4
Ds.
De.

D7.

D8.
DO.

D10.

D11

D12.
D13.

D14.

D15.

D16.

D17.
D18.

D19.

D20

D21
kg.

Name: Nickname:
Address:
Gender: (_!_)Male (_” ) Female
. Birthday: / /
Email: Tel.
Education: (_! ) Less than high school (_~ ) High school or equivalent
(_+ ) Bachelor degree (_+ ) Master degree
(_5_) Doctoral degree or above
Marital status: (_!_) Single, never married (_~_) Married or domestic partnership
(_?) Widowed / Divorced / Separated
Work place:
Employment Status: (_ ) Self-employed (_ ) Employer
(_ _) Government employee (_ ) Private company employee
(_ ) Unemployed and looking for a job
Monthly Income: (_!_)<10,000 Baht (_”_) 10,001 — 20,000 Baht
(_%) 20,001 — 30,000 Baht (_“ ) 30,001 —40,000 Baht
(_5) 40,001 — 50,000 Baht (_©_) 50,001 — 60,000 Baht
(_7.) 60,001 — 70,000 Baht (_¢_) 70,001 — 80,000 Baht
(_2) 80,001 — 90,000 Baht (_!0_) 90,001 — 100,000 Baht
(_11_)>100,001 Baht
. How much your average food expenditure per month? Baht.
Debt status: (| ) Yes(_” ) No
Do you have any long term loan i.e. housing loan or car leasing?
(! )Yes (U )No
Do you have any short term loan i.e. credit card installment or personal loan?
(! )Yes (U )No
How long does it you from home to work? Hrs.
Between home and work, which is your transportation means?
(_!_) Public transport (_”_) Personal car/Motorbike
(_* ) Bicycle (_4 ) Walking
Who do you live with? (_! ) Family (_7 ) Friend (_+ ) alone
Is one of your parent or your sibling overweight or obese?
(! ) Yes (_! ) Father (_”_) Mother
(_* ) Brother () Sister
(") No
Are you willing to participate in the second phase of this research project in the next 6 months?
(! )Yes (U )No
. What goal would you like to trying to achieve in the next 6 months?
(_! ) To stay about the same weight
(_7 ) To lose weight
(_7 ) To gain weight
. According to your goal in the next 6 months, how much weight would you like to lose or gain?
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Appendix A.2 Questionnaire for phase 2

Ref. no.
The Second Survey (Phase 2) Date
Exercise Interviewer
H1. Weight: Kg.
H2. Have you exercised during last 6 months? (_! ) Yes E%(_ﬁt_%rNo (skip to HS)
H3. How many days per week do you exercise at least 30 minutes mod? ~ Days
H4. How many days per week do you exercise at least 30 minutes vigorous? _ Days
HS. How often had an alcoholic drink?
(1) Yes (_! ) Almost every day (7 ) 5—6days a week
(_5 ) 3 —4 days a week (_“ ) Once or twice a week
(_5_) Once or twice a month (_6_) Once every couple of months

(_7_) Once or twice a year
(_0_) No, I do not drink alcohol at all

Goal setting

C1. Considering that in the previous survey you stated that your weight was , do you think
that you have achieved your weight goal during the last 6 months?

(1) Yes (_” )No
C2. Regarding your commitment to be on diet during the last 6 months, how satisfied do you feel?

Extremely Very Dissatisfied Neither Satisfied Very Extremely
dissatisfied dissatisfied dissatisfied satisfied satisfied
nor satisfied

C3. Considering what you have stated on the previous question-C1, we would like to know your
opinion on the following statements on a scale ranging from strongly disagree to strongly agree.
Please write a number next to each statement to indicate the extent to which you agree or disagree
with that statement.

1 2 3 4 5
Strongly disagree Disagree Neither agree Agree Strongly agree

nor disagree

1. It was hard to take this goal seriously.

2. It was unrealistic for me to expect to reach this goal.
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3. It was quite likely that this goal may need to be revised, depending on how things go.

4. Quite frankly, I didn’t care if I achieve this goal or not.

5. I was strongly committed to pursuing this goal.

6. It wouldn’t take much to make me abandon this goal.

7. 1 thought this is a good goal to shoot for.

8. I was willing to put forth a great deal of effort beyond what I’d normally do to achieve
this goal.

9. There was not much to be gained by trying to achieve this goal.

C4. According to you experience of the last 6 months, would you like to continue your weight
control?

(1) Yes (7 )No

C5. If yes, what goal would you like to trying to achieve in the next 6 months?

(_! ) To stay about the same weight
(_7 ) To lose weight
(_7 ) To gain weight

C6. Thinking about the weight goal that you wanted to achieve during the last 6 months, please
state your level of agreement/disagreement on the following statements that how much you can
resist to eating from 1 - 4 (1 = Strongly disagree, 2 = Disagree, 3 = Agree and 4 = Strongly Agree)
with each situation.

I could resist eating ... Strongly disagree Disagree Agree Strongly agree
1 2 3 4

15. When there were many different kinds of food
available.

16. Even when high calorie foods were available. (my
favourite foods)

17. When I was at a party.

18. Even when I had to say “no” to other.

19. Even when others were pressuring me to eat.

20. Even when I feel it was impolite to refuse a second
helping.

21. When I was happy.

22. When I was depressed.

23. When I had experienced failure.

24. Just before going to bed.

25. At buffet (all you can eat) restaurants.

26. When I was reading.

27. When I went out shopping.

28. More than usual around holidays
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Scenario of personalised nutrition service

Imagine that the new service that was offered you last time is always available on the market to
help you to achieve your weight goal. As you remember that the new service is offered by a pool
of experts (GP, nutritionist and psychologists) who will personalise your diet taking into account
aspects of your genes, personality, health status, body mass index, phenotype and your current diet.
This is what expert call personalised nutrition.

Personalised nutrition will help you to follow a diet, which as well as helping you to achieve your
stated weight goal will also help you to minimise risk of diseases related to obesity and overweight
such as diabetes, heart disease and cancer. This service includes four stages (show card):

1. A doctor will collect information about your health status, physical activity, BMI,

and dietary habits including food intolerances and allergies.

2. You will be offered a genetic blood test (nutrigenomic test) to understand the basis
of your genes and what type of food you should consume to reduce the risk of
developing obesity related diseases mentioned before.

3. The results of your nutrigenomic test will be discussed together with a GP,
nutritionist and psychologist to prepare a list of foods, menus and
recommendations that you have to follow to achieve your goal.

4. After this initial stage, you are required to visit the centre every two weeks. During
these visits, you will be monitored in terms of progress towards the achievement
of your stated weight goal and discuss your personal situation with a nutritionist
and a psychologist.

The personalised nutrition service described above is not free and let’s assume that it is available
to you next week. What is your intention to try the personalised nutrition service?

(_1 ) I strongly intend to try the personalised nutrition service

(_~ ) Iintend to try the personalised nutrition service

(_ ) I do not intend to try the personalised nutrition service

(_* ) I do not intend at all to try the personalised nutrition service

Please can you tell as why you do not intend to try this service:
(_1 ) Ido not want to gain or lose weight;
(_?_) I'do not believe in this service;
(_2 ) Icannot afford it;
(_4 ) Ipay taxes and thus this service should be free for all citizens;
(_5 ) Ican do it by myself, this service is not necessary for me;
(_06_) Other (Please specify):
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However, the personalised nutrition service described above is not available on the market yet and we
would like to know whether you are willing to pay for trying this service. Please look at the monetary
values in B per month shown in the tables below both for entering a personalised nutrition programme

that lasts six months. Indicate the maximum amount of money per month that you are willing to pay
for this service, but remember that your budget is limited and so spending money for a personalised
nutrition service, you will have less money to buy other goods and/or services.

Monthly WTP for 6 months
B0
B 834
B 1,000
s 1,500
B 1,667
B 2,000
82,500
B 2,584
B 2,667
82,750
B 2,834
82,917
B 3,000
B 3,084
83,167
B 3,250
B 3,334
83,417
B 3,500
B 3,584
B 3,607
B 3,750
B 3,834
83,917
8 4,000
B 4,084
84,167
84,250
B 4,334
4,417
84,500
B 4,584
B 4,667
84,750
B 4,834
54,917
8 5,000
More than s 5,000 Please specify

If you mark at 0, please can you tell as why you are willing to pay for this service?

e N e N Y N N N N N T e T N T s N T Y T e T e T N s T T N N Y e N N N N N
NI NI AN AN AN AN AN AN NI NI AN AN NN NN AN NS NS NN AN NS NS NSNS AN NS AN AN AN N NN NI NI NI NG

~




195

Please look at the monetary values in gshown in the tables below both for entering a personalised nutrition
programme that lasts six months. Indicate the maximum amount of money that you are willing to pay
for this service, but remember that your budget is limited and so spending money for a personalised
nutrition service, you will have less money to buy other goods and/or services.

WTP for 6 months

(...) B0
(... B 5,000
(...) B 10,000
(...) B 12,500
(...) B 15,000
(...) B 15,500
(...) B 16,000
(...) B 16,500
(...) B 17,000
(...) B 17,500
(...) B 18,000
(... B 18,500
(...) B 19,000
(...) B 19,500
(...) B 20,000
(...) B 20,500
(...) B 21,000
(...) B 21,500
(...) B 22,000
(...) B 22,500
(...) B 23,000
(... B 23,500
(...) B 24,000
(...) B 24,500
(...) B 25,000
(...) B 25,500
(...) B 26,000
(...) B 26,500
(...) B 27,000
(...) B 27,500
(...) B 28,000
(... B 28,500
(...) B 29,000
(...) B 29,500
(...) B 30,000
(... More than 830,000 Please specify

If you mark at 0, please can you tell as why you are willing to pay for this service?
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Thinking about the diet that you have undertaken during the last 6 months and the new
service offered to you, please answer the following questions:

Situation Score 1 2 3 4 5 6 7

AS. When people diet some Extremely Very Unpleasant Neither Pleasant Very Extremely

succeed and some fail. If unpleasant unpleasant unpleasant pleasant pleasant

following the personalised nor pleasant

nutrition service you Extremely Very bad Negative Neither bad good Very Extremely

experienced success in bad nor good good good

achieving your weight goal

during the next six months, how

would this make you feel?

AF. Suppose you followed the Extremely Very Unpleasant Neither Pleasant Very Extremely

personalised nutrition service unpleasant unpleasant unpleasant pleasant pleasant

during the next six months but nor pleasant

did not succeed. How would Extremely Very bad Negative Neither bad good Very Extremely

this make you feel? bad nor good good good

AP. If you were following the Extremely Very Unenjoyable Neither enjoyable Very Extremely

personalised nutrition service unenjoyable Unenjoyable unenjoyable enjoyable enjoyable

during the next six months, how nor

would you describe the enjoyable

experience? Extremely Very bad Negative Neither bad good Very Extremely
bad nor good good good

SN. Most people who are Totally Strongly Disapprove Neither Approve Strongly Completely

important to you express disapprove disapprove disapprove approve approve

approval or disapproval of your nor approve

activities. Please tell us whether

these people would approve or

disapprove if you follow the

personalised nutrition service

during the next six months.

ES. Assuming I try to follow the Extremely Very unlikely Unlikely Neither Likely Very Extremely

personalised nutrition service unlikely unlikely nor likely likely

during the next six months, it is likely

likely/unlikely that I actually

would achieve my goal.

EF. Assuming I try to following Extremely Very unlikely Unlikely Neither Likely Very Extremely

the  personalised nutrition unlikely unlikely nor likely likely

service during the next six likely

months, it is likely/unlikely that

1 would fail to achieve my goal.

FT. During the past year I tried 1 =not at all

to achieve one of these actions— 2 =once

to lose weight, to maintain
weight, or to gain weight.

3 =a couple of times
4 = several times

5 = many times

6 = very many times

RT. During the last month I
tried to achieve one of these
action--to lose weight, to
maintain weight, or to gain
weight.

1 =not at all

2 =once

3 =a couple of times
4 = several times

5 = many times

6 = very many times




197

Risk attitudes and time preferences

Risk attitudes

R1. Do you purchase the lottery tickets? (| ) Yes (0 )No
R2. From Q1 if yes how much do you spend to lottery tickets per month? Baht

R3. Each one of the following four “panels” shows you 10 lotteries including a possibility to
earn 100 Baht for sure. Each lottery has a probability of winning a prize otherwise nothing. The
prize is the amount of Baht shown below the winning probability. If you do not win the lottery,
you earn 0 Baht. Remember that you have to choose one lottery in each one of the four panels.
Mark with an X the space corresponding to your choice.

Panel 1

Probability | 100% 90% 80% 70% 60% 50% 40% 30% 20% 10%
of winning

Reward
(Baht) 100 111 125 143 167 200 250 333 500 1,000

Choice

Panel 2

Probability | 100% 90% 80% 70% 60% 50% 40% 30% 20% 10%
of winning

Reward
(Baht) 100 122 150 186 233 300 400 567 900 1,900

Choice

Panel 3

Probability | 100% 90% 80% 70% 60% 50% 40% 30% 20% 10%
of winning

Reward
(Baht) 100 167 250 357 500 700 1,000 1,500 2,500 5,500

Choice

Panel 4

Probability | 100% | 90% 80% 70% 60% 50% 40% 30% 20% 10%
of winning

Reward
(Baht) 100 222 375 571 833 1,200 1,750 2,667 4,500 10,000

Choice
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Time preferences

T1. Which option would you prefer between receiving 10,000 Baht now (choice A) and
Receiving the money one year later and get the return (choice B)? Please indicate your
option by selecting the 10 choices giving below:

A. Today B. Next year Choice
10,000 11,000 A B
10,000 12,000 A B
10,000 13,000 A B
10,000 14,000 A B
10,000 15,000 A B
10,000 16,000 A B
10,000 17,000 A B
10,000 18,000 A B
10,000 19,000 A B
10,000 20,000 A B

T2. If you would prefer 10,000 Baht today for all situations above (T1), how much would you
prefer for one year later instead 10,000 now? B

T3. Which option would you prefer between receiving 10,000 Baht next year (choice A) and
Receiving the money 2 years later and get the return (choice B)? Please indicate your option
by selecting the 10 choices giving below:

A. Next year | B. Next2years | Chojce
10,000 11,000 A B
10,000 12,000 A B
10,000 13,000 A B
10,000 14,000 A B
10,000 15,000 A B
10,000 16,000 A B
10,000 17,000 A B
10,000 18,000 A B
10,000 19,000 A B
10,000 20,000 A B

T4. Suppose you earned a bonus 50,000. You then had a choice between getting the money

now or invest in your company fund for one year. How much rate return would the fund have
to pay you in order for you to agree to invest the money with your company?

(_!_) Take the money now (_”_) Invest in fund and the return rate would be %
Satisfaction section

Please evaluate your satisfaction by using scale from 1 — 10 (totally dissatisfied to totally
satisfied) follow:

S1. Overall how satisfied you are with your life?
S2. Overall how satisfied you are with your diet?
S3. Overall how satisfied you are with your health?

S4. Overall how satisfied you are with your body shape?
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CONSUMERS’ ACCEPTANCE OF PERSONALISED NUTRITION
PROGRAMME IN THAILAND: IMPACT OF ATTITUDES, RISK AND TIME
PREFERENCES ON TRYING AND WILLINGNESS TO PAY

Suwanna Sayruamyat, Giuseppe Nocella and Nikos Georgantzis

Abstract

This paper applies the theory of trying (TOT) in connection with risk and time
preferences to estimate WTP for a personalised nutrition programme (PNP) in
Thailand. WTP for this new technological service was elicited via payment cards and
estimated using a two stage Heckman model. Results show that attitudes, subjective
norms, risk attitudes and time preferences strongly influence WTP for the proposed
PNP. Findings provide insights for marketers and policy makers to facilitate the
introduction of PNP, which could motivate consumers to make more sustainable
healthy choices.

Keywords: Theory of Trying, Risk attitudes, Time preferences, WTP, Personalised
Nutrition Programme.

Introduction

Since 1980, the international double growth of overweight and obesity epidemic
indicates that consumers’ lifestyle is worsening in many countries around the world. It
is well known that the raise of obesity prevalence is mainly caused by lack of physical
activity and unhealthy eating behaviours leading to diseases such as high blood
pressure, diabetes, cancer etc. and premature death. Many persons try to fight against
obesity and related diseases losing weight with healthy diets and doing physical
activity, but fail to maintain these behaviours in the long term (Mann et al., 2007). As
regards healthy dietary choices, failure to comply with weight goals can be explained
by unfair and misleading advertising strategies which tempt consumers towards
unhealthy food and short term gratification food choices (buy one get one free
promotion) (Romero and Biswas, 2016). These marketing tools threat self-control of
individuals because they are not capable of controlling their weight and thus achieving
their established diet goals (Naylor et al., 2009). Furthermore, imbalanced power
between producers and buyers do not allow consumers to influence food systems in
terms of producing and processing healthy food products. These aspects cause a
situation of information failure which does not allow consumers to make better choices
not only in western countries but also in Asian countries like Thailand.

Thais’ dietary behaviour is shifting towards unhealthy food because of the increase of
fast food companies and the growth of the food industry which is oriented to increase
the quantity and variety of processed food available in the market (Thumrungsi, 2014).
This is a significant challenge for policy makers who want to reduce negative
externalities caused by obesity forcing stakeholders working along supply chains to
provide consumers with sustainable food choices. The recent European research project
“Food4me” provides useful insight to adopt new technology based Personalised
Nutrition (PN). PN is a relatively new concept that links the genotype of individuals
with their health risks advising them on specific diets that they should follow to prevent



210

diseases to which they might be exposed sooner or late in their life (Joost et al., 2007).
Taking into account for this innovation, the food industry could take advantage of these
market opportunities producing ad hoc food products which could help consumers
making sustainable choices to prevent health risks that might develop because of their
genotypes.

In the context of obesity, PN is a new technology that can help consumers to achieve
weight loss goals, which are considered notoriously difficult to reach and maintain.
When individuals achieve their weight loss goals, they not only fail to maintain it but
they go back to their previous status even gaining more weight (Mann et al., 2007). In
social science research, PN has been evaluated in relation to consumer acceptance. For
example, Poinhos et al. (2014) provide useful insights about psychological factors that
predict intentions to accept PN. It will be more efficient to individually provide advice
via PN than using public dietary guidance (Fallaize et al., 2013; San-Cristobal et al.,
2015). From this point of view, it is important to evaluate the intention of consumers to
adopt PN, which will help them to shift from obesity and overweight conditions to a
normal Body Mass Index. In consumer research, understanding attitudes, beliefs and
behaviours can minimise threats of losing personal control (Chaxel, 2016) and different
psychological models were applied to explore the power of attitudes on intention
toward performing a certain behaviour (Sheppard et al., 1988; Ajzen, 1991). One of
these models states in the case of goals achievement, “intention” is a significant
moderator for decision making and “trying” is the necessary process to achieve the
established goal (Bagozzi and Warshaw, 1990). To explore this idea, Bagozzi and
Warshaw (1990) proposed the Theory of Trying (TOT), which aims at explaining the
gap between decision and action stages of consumption behaviours. As weight control
is a complex process and very challenging to succeed, huge effort is strongly needed to
achieve the weight goal (Bagozzi and Y1i, 1989; Bagozzi et al., 1990; Mann et al., 2007).
TOT captures three elements of attitudes: attitude toward trying and succeeding (AS),
attitude toward trying and failing (AF) and attitude toward process of trying (AP) i.e.
consequences of trying that lead to the goal achievement. The TOT model also
considers individual perceived behavioural control in terms of expectation of the
outcomes and subjective norms (SN), which is construct used in several studies to
investigate how social pressure influence on individual behaviours (Ajzen, 1991;
Bagozzi and Edwards, 1998). The TOT conceptual framework also differs from other
expectancy value models because TOT takes past behaviour into account. Bagozzi and
Warshaw (1990) argue that past trying should be a predictor of intention to trying
because attitudes are self-generated and influence behaviour partially. When
individuals feel unclear about their intention to achieve a goal, the frequency of past
trying is a decent factor that helps deciding on trying and taking actions.

Attitudes, in the field of economics have been significantly associated with health
behaviours and outcomes (Anderson and Mellor, 2008; de Oliveira et al., 2015), but so
far only few studies have explored how psychological constructs can influence
consumers stated preferences (Bennett et al., 2002; Nocella et al., 2012) and how
attitudes can predict WTP (Lawless et al., 2015). However, to date there are no studies
exploring contemporarily how psychological elements, risk and time preferences can
influence willingness to pay (WTP) for PN. Risk attitudes and time preferences are
paramount to understand trade-offs that individuals make between short term
gratifications and long term benefits, which seems to be the case of food choices made
by obese and overweight people. In order to fill such a gap, this study applies the TOT
to explore and to assess whether Thai consumers are willing to try a personalised
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nutrition programme (PNP) helping them to achieve weight loss goals. In particular,
this study explores whether Thai consumers are willing to enter a personalised nutrition
programme (PNP) helping them to lose weight. As a result, this study will extend the
TOT to understand and estimate consumers’ trying and WTP of PNP in Thailand.

In particular, this study extends the TOT exploring how the elements of this conceptual
framework, time preferences and risk attitudes influence WTP for a new health service
based on the concept of PN i.e. PNP. The paper also includes the investigation on how
much consumers are willing to pay for PNP benefits to achieve individual weight goal.
This study also evaluates how risk attitudes and time preferences influence consumer’s
WTP for the PN related to achieve the weight goal. The next section will give details
of the proposed conceptual framework, data collection methods and econometric
modelling. Section 3 will present the results, while section 4 will draw conclusions.

Methodology
1) Conceptual framework

Figure B.1 shows the conceptual framework used in this study, where the traditional
elements of TOT are highlighted in part A and the extended components in part B. Part
A indicates the proximal components of the model and indicates that the higher the
attitudes towards success (ATT _SUC) and process (ATT_PRO), the higher is the
intention to achieve weight loss goals using the proposed PNP, while for attitudes
towards failure (ATT FAI), the higher the scores, the lower is the intention to lose
weight. Part A also shows that subjective norms (SN) influence positively ITT for PNP
when individuals are encouraged by referent groups toward healthier life style. Part B
shows the distal or extended elements of the model and illustrates that in this specific
context ITT can be influenced by risk attitudes, time preferences, habits, body mass
index and socio-economic characteristics of respondents. Part A and Part B are linked
by ITT and WTP for the proposed PNP helping participants to achieve weight goals.
As a result, a questionnaire was developed and divided into three sections to measure
the proximal and distal elements of the proposed extended conceptual framework of
TOT, and WTP for the proposed PNP.

Part A  Extended TOT
: Past Trying :
! | Expectancy Value of (PAST_TRYING)  Step1: To predict the
Success 1 probability of ITT in Part A
(ATT_SUC) '
1 Step2: To estimate WTP for
v . the PN in Part B
i | Expectancy Value of Intention to Try Trying PNP
Failure (M
(ATT_FAI)
[
Attitudes toward -------
Process H ! H
\ PartB ! :
(ATT_PRO) Subjective Norms H : Predictors
(SN) 1ying Mediated B, | Risk attitudes
Monetary values: Time preferences

WTP Habits

Socio-economic
characteristics.

Figure B.1 Conceptual framework of extension of TOT with WTP for the PN service
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2) Measurement of proximal elements

Attitudes were measured following Bagozzi and Warshaw approach using for
ATT SUC and ATT FAI expectancy values scores, and for ATT PRO a global
measure of attitudes. For example, as regards the value component (AS) was elicited
asking respondents to answer the following statement “When people diet some succeed
and some fail. If you are trying the proposed PNP and during the next six months you
succeed to achieve your weight goal, this would make you feel”. This statement was
measured on a seven-point bipolar scale labelled at its extremities with the bipolar
adjectives ‘unpleasant’ and ‘pleasant’. The expectancy component of success (ES) was
elicited asking respondents “Assuming I try to follow the PNP during the next six
months, it is likely/unlikely that I would succeed to achieve my goal”. ES was measured
on a seven-point likelihood scale ranging from ‘extremely unlikely’ to ‘extremely
likely’. This approach was also used to measure ATT FAIL and SN* components of
the TOT model, while ATT PRO was elicited asking respondents how much they
would enjoy following the proposed PNP during the next six months on a seven-point
itemised rating scale ranging from unenjoyable to extremely enjoyable. Past trying
behaviours was instead captured asking respondents to indicate the frequency of past
trying to control their weight on a six-point scale ranging from ‘never’ to ‘very many
times’.
3) Measurement of WTP for PNP

After having shown participants a card illustrating the PNP that was offered to them,
WTP for PNP was elicited through two steps. In the first step participants had to express
their intention to try PNP. Participants who did not intend to try the proposed PNP were
not asked to state their WTP but to indicate reasons of their refusal such as: ‘I do not
want to gain or lose weight’, ‘I do not believe in this service’, ‘I cannot afford it’, ‘I
pay taxes and thus this service should be free for all citizens’ and so on. In the second
step, only participants who were willing to try the new service were asked to state their
WTP via a payment card. The monetary values of the payment card were piloted with
a small sample of individuals who were asked to state their maximum WTP for the
proposed PNP. Piloting showed that maximum payments for the PNP could be
compared to that of gym fee, and other losing weight programmes available in the Thai
market. The final vector of bids for lump sum payment used in this survey was 5, 10,
12.5, 15, 15.5, 16, 16.5, 17, 17,5, 18, 18.5, 19, 19.5, 20, 20.5, 21, 21.5, 22, 22.5, 23,
23.5, 24, 24.5, 25, 25.5, 26, 26.5, 27, 27.5, 28, 28.5, 29, 29.5, 30 and more than 30
(Unit: thousand THB). All bids of a lump sum payment were divided by 6 to ask the
WTP for monthly payment card.

4) Measurement of distal elements

Risk attitudes (RISK) were elicited by using larger-gain format of the SGG lottery-
panel test (Sabater-Grande and Georgantzis, 2002). The SGG Ilottery-panel test
considers both effects of large stakes and mixed outcome lotteries. As shown in Figure
B.2, the lottery contains four panels and each panel has 10 lotteries including a
possibility to earn THB100 for sure. Each lottery presents a probability of winning
otherwise nothing. All panels start with 100% of wining at THB100 and decrease the

* A version of the questionnaire used for this study can be sent to researcher.
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winning probabilities to 10% in the lottery 10, while stakes increased. Panel increments
are larger moving from panel 1 to panel 4 by increasing risk premium. The risk
premiums of Panel 1 to Panel 4 were 0.001, 100, 500 and 1000, respectively.

Panel 1
Probability | 100% 90% 80% 70% 60% 50% 40% 30% 20% 10%
of winning
Reward
(Baht) 100 111 125 143 167 200 250 333 500 1,000
Choice

Panel 2
Probability | 100% 90% 80% 70% 60% 50% 40% 30% 20% 10%
of winning
Reward
(Baht) 100 122 150 186 233 300 400 567 900 1,900
Choice

Panel 3
Probability | 100% 90% 80% 70% 60% 50% 40% 30% 20% 10%

of winning
Reward
(Baht) 100 167 250 357 500 700 1,000 1,500 2,500 5,500
Choice

Panel 4
Probability 100% 90% 80% 70% 60% 50% 40% 30% 20% 10%
of winning
Reward
(Baht) 100 222 375 571 833 1,200 | 1,750 | 2,667 | 4,500 | 10,000
Choice

Figure B.2 The SGG-panel lottery

The elicitation format of this lottery allows participants to be classified into risk seeker
and risk averse. Risk-averse participants choose a lottery closer to the left-hand side of
the panel, while risk seeker or risk neutral participants choose values of the lottery
closer to the right of panel. Moreover, participants were elicited sensitivity to increasing
risk premium (RISK SEN) by looking at differences between panel 1 and panel 4
answers. RISK SEN was categorised participants into three groups. The first group
was the insensitive with risk premium if the answers of both panels were identical. The
second group was the decreasing risk aversion group (RISK SENprg) when the panel
1’s answer was less than the panel 4’s answer. The final group was the increasing risk
aversion (RISK SENinc) when the panel 1°s answer is more than the panel 4’s answer.

Time preferences (TIME) were measured asking participants to indicate their
preferences between receiving THB10,000 now and receiving the money later for a
larger amount. The return rate started from 10% of initial money and increased every
10% up to 100% (THB20,000). When participants select THB10,000 for all choices,
they were asked to state their preferred amount for one year after. The first switching
point from immediate receiving to delayed receiving was the preferred return rate and
thus the distal predictor of WTP for PNP. This study also investigates the sensitivity to
initial starting time. Participants were asked to provide their preferred option between
receiving THB10,000 next year and receiving the money two years later for a larger
amount using the approached mentioned above. The difference in the switching point
between two situations informs individual sensitivity to initial starting time, which was
categorised into three groups as no sensitive, decreasing time discounting
(TIME_SENDprg) and increasing time discounting (TIME _SENmc).

Body Mass Index (BMI) was obtained from self-reported weight and height. Although
self-reported dispositions may be criticised as biased, which Sutin (2013) confirms
other studies reporting that stated measures are highly correlated with measured weight
and height values (r=.98 and r=.92, respectively). Furthermore, the study investigated
drinking and smoking behaviours to represent habits related to risky health behaviours.
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The questionnaire also included a set of questions related to socio-demographic
characteristics of respondents.

5) Econometric analysis

WTP for PNP represents the link between the proximal psychological construct of TOT
and the extended components of risk attitudes, time preferences, habits and socio-
demographic and economic characteristics of respondents (Figure B.1). In order to link
the two parts of the proposed model the Heckman sample selection model was used to
estimate ITT and WTP for PNP by using a systems of simultaneous equations
(Heckman, 1974). The first step of the estimation procedure explores how the proximal
TOT components influence ITT for PNP. The first step was performed using a standard
probit regression with linearly observed explanatory variables as follows:

ITT} = zy +v; 0]
Where ITT;" is the latent variable of intention toward trying the PNP and z; represents

is the vector of the psychological components of the TOT (ATT _SUC, ATT_FAIL,
ATT PRO, PAST TRYING).

The trying component was extended to observe WTP for PNP elicited via payment card
as explained above. In reality, the functional form of WTP is unknown and the
maximum WTP for PNP was estimated using the indirect utility function:WTP; =
x;B + w;. Given that WTP/is the latent variable of observed WTP, the expected WTP
value is a conditional expectation of true WTP (WTP;") when a participant intends to
try the PNP (777, = 1). As a result, the outcome model of the second stage is captured

by the following equation (2):

8(z{v)
@(z]y)
Where £ is the vector of regression coefficients of the outcome model in Part B (i.e.
RISK, RISK SEN, TIME, TIME_SEN, BMI, DRINKING, SMOKING etc.). y;is an
error term assumed to be normal distributed (u~N (0, 52)). Given 8; = po, and a, =

E(WTP;|x;, z)) = EWTPITT; = 1,x,2) = xiff + poy,

= x;B + po,Alziy) (2)

0 —-2zvy)/o,, Aa,) = :;((Zzi,];)) represents inversed Mills ratio. If the correlation

between y; and v;is zero (p=0), the expected WTP equal x; 3. Both the selected model
and the outcome model will be estimated using a maximum likelihood procedure.
Socio-economic characteristics such as age, income, gender, education and type of
employment will be included as predictors of the expected WTP in Part B.

Data collection

The sample is made of 597 volunteers who were recruited in Bangkok advertising the
study in several small businesses and governmental offices. People who accepted to
take part in the study were interviewed face-to-face at the Centre for Applied
Economics Research of Kasetsart University between November and December 2015.
The research study was designed and conducted under compliance with the ethical
guideline of the University of Reading.
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Results

1) Socio-demographic and psychographic characteristic of participants

Results show that the majority of participants were women (60.8%) and educated at
university level (85%) and with a gross monthly income between THB 10,000 and THB
30,000 (64.7%). Although the sample might appear biased in relation to education, this
result reflects the current situation in the Bangkok area where about 96% of people have
at least a degree. Thus, when recruiting an effort was made to oversample people not
having a degree. The age of participants ranged from17 to 74 years with an average age
of 32 (s =10.04) and with 50% of participants working for private companies, 31.2%
for governmental organisations and 20.9% running their own businesses. The analysis
of the stated BMI showed that 46.4% were categorised as being normal weight, 29.15%
being overweight and 17.25% being obese.

As regards attitudes, more than 3/5 of participants (62.81%) were willing to try the
proposed PNP to achieve personal weight goals. The average expectancy value of
success (ATT _SUC) was 25.79 and more than two times greater than the average value
of ATT FAI (11.87). Furthermore, exploring mean differences between intenders
(ITT) and no-intenders groups (NITT) for the proximal elements of the TOT, findings
indicate that the ITT group scored higher than NITT on ATT SUC (x;7r =27.3, Xni7r
=23.2), ATT PRO (x;7r =4.9, Xnirr =4.4) and SN (X;pr =4.8, Xy;rr =4.3). These
differences were significant to independent sample t-tests as follows: ATT SUC (= -
6.23; p=0.001), ATT PRO (+=-6.74; p=0.001) , SN (=-6.42, p=0.001). For ATT FAI
and PAST TRYING, no significant differences were observed between the two groups.
In relation to the distal components of the extended TOT model, RISK shows that the
average selected winning probability of all panels was not different between ITT and
NITT groups (X;rr=55.23% and Xpy;rr= 55.91%). When considering sensitivity to
increasing risk premium (RISK SEN), half of participants were not sensitive, 14.4%
of participants decreased risk aversion, and 36.4% increased risk aversion. Finally,
TIME was very different between the two groups. The ITT participants had a lower
TIME than NITT ( x;pr =75.84% vs. Xy =105.99%) and this difference was
significant to the independent sample #-test (= 2.29, p < 0.05). When initial starting
time was postponed to receive immediate reward from today to next year (TIME_SEN),
46.1% of total participants increased their time discounting, 17.3% decreased it and
36.4% kept it constant.

2) Impact of proximal and distal elements of TOT on WTP for PNP

The probit model in Table B.1 shows that ATT PRO, SN and ATT SUC were strongly
positive correlated with ITT, whereas ATT FAIand PAST TRYING did not influence
ITT. Marginal effects illustrate that an increase of 1 unit score in ATT_PRO and SN
increase the probability of ITT by 9.1% and 8.2% respectively. ATT _SUC had a small
effect on ITT by .9% when its expectancy value increases 1 unit.

The results of full maximum likelihood estimation of the Heckman model are presented
in Table B.2. Regarding the fit of the model, the residuals between selection and
outcome models were strongly correlated and had negative effects on WTP for PNP.
Thus, this means that there was a sample selection bias which is captured by the
Heckman model identifying NITT participants having a probability of WTP for PNP.
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WTP also increases by THB120 and THB108, which were approximately 10% of
expected WTP, Whereas, ATT SUC had a small effect on WTP for PNP. Table B.2
shows that RISK is strongly and positively influencing WTP both payment methods.
Moreover, when the probability of RISK increases by one WTP for the ITT group
increases by THB 4.21 for monthly payment and by THB 2.63 for the lump sum
payment. This means that a high risk averse person is willing to pay for a PNP more
than a low risk averse person. Table B.2 also shows that TIME is negatively correlated
with WTP for PNP. This result could be explained by the fact that a patient person
(lower TIME) is likely to pay more for the proposed service. In addition, participants
who were sensitive to TIME would like to pay more than insensitive participants.
Although, TIME SENpre shows weak significance (p<0.1) to predict WTP for the
PNP, participants who decrease time discounting are likely to pay more than others for
monthly payments.

Table B.1 Coefficients and marginal effects of proximal elements on intention to try

PNP
Proximal elements Z parameters How much to intend trying PNP
ATT SUC 0277 .009
ATT FAI -.008NS -.002
ATT PRO 267 .090
PAST TRYING  .063 021
SN 216" .073
Constant -2.70" -
Log-likelihood - 352.69
LR chi2(5) 82.5
Pseudo R2 .1048

NOTE: The marginal effects were calculated at mean. **:significant at 1%, N5: non-significant

Habits related to risky health behaviour also indicate different effects on WTP between
the two types of payments explored in this study. DRINKING has a strong and negative
effect on the monthly payment, while SMOKING has a weak and negative effect on
the lump sum payment. The negative effects of both behaviours indicate that
participants who drink alcohol or smoke would like to pay less for the PNP compared
no smokers or an-alcohol drinkers. BMI strongly impacts positively WTP with the lump
sum payment only. For the ITT group, when BMI increases by one unit WTP for PNP
increases by THB21.23, while for NITT by THB13.24.

As regards socio-economic characteristics, FEMALE and EDU are not significant
while the other variables are significant. AGE and INCOME influence strongly WTP
for PNP both for monthly and lump sum payments. AGE is negatively correlated with
WTP especially for lump sum payment probably because older participants as well as
being less interested in this service have less available income for a lump sum payment.
INCOME is also significant and positive but less influential when considering the
probability of ITT. MARRIED participants are willing to pay less than non-married
participants. EMPLOY is strongly and negatively correlated with WTP for both
payments. The negatively significant coefficients of EMPLOYgov only and
EMPLOYpr: stressed that employers or self-employed are willing to pay higher than
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employees. The larger negatively magnitudes of coefficients in lump sum payment
imply that employees are willing to pay more with monthly payment rather than lump
sum payment, especially among employees who work in the private company. A
significant interaction effect between TIME and EMPLOYpr; particularly is identified
for the lump sum payment. This interaction emphasises that types of employment are
correlated with time preferences and relate to make a different decision on WTP. This
finding shows that the TIME lines of employers are the same parallel with and
EMPLOYcov, but the TIME line of EMPLOYpr: was special. The discounting slope
of EMPLOYpr; is positive contrasted with others, which have negative discounting
slopes.

Finally, Figure B.3 shows that the average expected WTP for the monthly payment is
higher than WTP for the lump sum payment and this difference is statistically
significant to the paired sample t-test (¢ = 36.06, p <.001).

1200
1004
1000
ﬁ 200 m Expected WTP given positive
= 648 ITT
E 600 Expected WTP given the
400 probability of ITT
200
0
Monthly Lump sum

Figure B.3 Comparison of WTP for the PNP between monthly and lump sum payments.
Exchange rate: THB53 = 1GBP.
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Table B.2 Coefficients and marginal effects of proximal and distal elements on WTP

for the PNP
. Marginal Marginal .
Marginal effect: Marginal effect:
B effect: WTP| B effect: WTP|
WTP|ITT>0 »(ITT) TT>0 WTP| p(ITT)

RISK 4217 4217 2627 2.63" 2.63" 1.64™
RISK_SENpre ~ 34.59™ 34.59N8 21.58N8 28.97"8 28.97 18.07N8
RISK_SENnc 149.0788 149.07™8 93.02N8 -17.128 0 -17.128 -10.688
TIME -1.14™ -.007N8 -0.003N8 -1.03™ 38N 0.24N8
TIME_SENpre ~ 202.55™ 202.55" 126.39" 169.53" 169.53" 105.75"
TIME_SENi~c 174.01N 174.01™ 108.58 ™ 168.51° 168.51° 105.11°
TIME*EMPL S NS
OYcor 90 - - 43 - -
TIME*EMPL .
OYrm 1.78 - - 2.68 - -
FEMALE 422188 422188 -26.34N8 -85.74N8  _85.74"8 -53.48N8
AGE -15.44™ -15.44™ -9.63™ -19.78™  -19.78"" -12.24™
INCOME 139.59™ 136.59™ 85.23" 145.79™  145.79™ 90.94™
EDU -124.18™8 -124.18™8 -77.49N8 4.82N8 4.82N8 3.01N
BMI 8.02N8 8.02N8 5.00N8 21.23™ 21.23™ 13.24™
MARRIED -234.54™ -234.54™ -146.36™ -133.30%  -133.30™ -83.15N8
EMPLOYcov -380.93" -302.56"" -191.43™ ;‘ 1139 -373.18™ -234.12"
EMPLOY pri -360.30 -205.07 -133.17 saggot 31491 -204.62
DRINKING -180.05™ -180.05™ -112.35™ -73.07N -73.07°8 -45.58N8
SMOKING 48.02N8 48.02N8 29.96N8 -237.15°  -237.15° -147.93"
Constant 1921.1° - - 12185 - -
Selection 7 Marginal effect: Ievtl‘?ercgtl'n\?;TP\ 7 Ievtl‘?ercgtl'n\?;TP\ Marginal effect:
model WTP| ITT>0 o(ITT) TT>0 WTP| p(ITT)
ATT_SUC 0277 5.82 14.78 028 5.05 12.47
ATT_FAI -.008Ns -1.68 -4.27 -.010™ -2.04 -4.62
ATT_PRO 295™ 63.45 160.93 273" 53.40 120.96
EAST—TRYIN 0518 11.42 28.98 058NS 11.40 25.83
SN 2327 4991 126.60 244 47.85 108.40
Constant -2.877" -2.85™"
p - 469 - .43™
o 839.4™ 828.9"
y -394.0 -363.44
log-likelihood -3384.5 -3382.76
Wald chi2 69.8"" 95.60""
Censored obs. 222 222
(I)J;lscensored 375 375

Note: Marginal effects for factor levels are the discrete change from the base level and marginal effects for continuous variable are calculated
at mean. The chi-square of Wald test of p for monthly payment is 26.4. The chi-square of Wald test of p for lump sum payment is 18.25.
**%: significant at 1%, **: significant at 5%, *: significant at 10%, NS: non-significant. Exchange rate: THB53 = 1GBP.

Discussion and conclusion

Results of stage one of the Heckman model used to evaluate the proposed extended
TOT framework corroborate Bagozzi and Warshaw (1990) findings other than
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PAST TRYING. Attitudes are powerful predictors of intention to try and willingness
to pay for PNP. Attitudes and subjective norms provide useful insights for marketers
and policy makers to create marketing and social strategies, which will be able to
motivate consumers to make more sustainable food choices trying and willing to pay
for PNP. The first stage of the Heckman model shows that not only respondents with
intention were willing to pay for PNP, but also respondents with no intention with a
lower probability in comparison to participant who intended to try the proposed service.
Policy makers might promote scientific information concerning personalised nutrition
and its benefits via public media to increase positive attitudes toward trying PNP. This
strategy might indirectly influence important peers (i.e. family members, friends and
partner) driving and developing intention toward PNP.

The distal components of the extended TOT also influence WTP. For example, risk
averse respondents were willing to pay more for PNP because they were concerned
more than risk seekers about the impact of weight and unhealthy diets on their health.
This finding is consistent with results provided in other studies (Anderson and Mellor,
2008; de Oliveira et al., 2015). On the other hand, time preferences have a negative
impact on WTP confirming results of Lawless et al. (2015), where they did not find any
influence of risk preferences on WTP for a nutraceutical-rich juice product. High
impatient individuals who cannot wait for larger return were willing to pay less for the
healthy product. Furthermore, results show an interaction between type of employment
and time preferences. Higher impatience was correlated with higher WTP within the
employee group working for private companies. In competitive circumstances, these
respondents might be more concerned about their health problem and pension after
retirement. Likewise, self-employed had higher WTP than employees working for
government and private companies. In Thailand, self-employed individuals do not have
any public pension system and therefore, they have to take care themselves. They need
valuable and sustainable food choices for their health and life security. In contrast,
government officers had the lowest WTP because their health expenditures are
supported by government. They have access to proper health care service and will get
retirement benefits from the government pension scheme. These can be reasons why
government officers are lacked in motivation for paying PNP.

According to socio-demographic and economic characteristics of respondents, results
indicate that age and income influence WTP for PNP respectively negatively and
positively. WTP of younger participants appears to be higher than older respondents
because they probably value more the impact of obesity and related diseases and their
health conditions. Moreover, the average WTP for PNP elicited via the monthly
payment card was higher than for the lump sum payment. Considering probability of
intention to try PNP, WTP for PNP of all participants is lower than WTP for PNP of
ITT participants for both monthly payment and lump-sum payment. This is because
respondents might be concerned with a large amount of extra-payment for PNP that
could affect their saving or household budget because they have already other
commitments. Thus, financial promotions to advertise this new technological service
should provide different payment methods to attract more consumers and different
WTP.

In conclusion, this study extends TOT identifying both psychological and monetary
determinants of WTP for PNP. The proposed PNP provides insights for policy makers
and marketers to produce sustainable food choices based on genetic and health
conditions of individuals.
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