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ABSTRACT

Introduction

In the context of a growing burden of non-communicable diseases (NCDs), there is a
significant focus on their prevention and control. The consumption of fresh fruits and
vegetables is recognized as a protective behaviour that reduces the risk of NCDs. Studies
from Kerala indicate that the intake of fresh fruits and vegetables among the adults is
considerably lower than the recommended amounts. It is a known fact that the dietary
behaviour and choices begin in early adulthood and therefore is an ideal period for healthy
dietary behaviour interventions. The aim of this study is to understand the fresh fruits and
vegetable intake among young adults in the age group 18-30 years living in Trivandrum
city, Kerala and understand how young adults make preferences related to the
consumption of fruits and vegetables.

Methodology

A cross-sectional survey was carried out among young adults aged 18-30 years (n = 280,
mean age: 23.63(SD 3.53) years), to understand the fresh fruit and vegetable consumption
among them. Since conventional methodologies are limited in scope to understand dietary
choices, a Discrete Choice Experiment (DCE) was used to elicit the preferences and
decision making of young adults related to consumption of fresh fruits and vegetables.
Results

The average daily intake of fresh fruits and vegetables in the study population (2.77 servings
per day) was considerably lower than the recommended daily intake of five servings per
day. The proportion of young adults who adhered to a recommended daily intake of fresh
fruits and vegetables was 7.2 per cent. The DCE indicated a higher preference for
consuming fruits and vegetables as a side dish/drink along with main meal (B =0.376; p <
0.0001), and lower preference for costly items (B = -0.224; p < 0.0001).

Discussion

Intake of fresh fruits and vegetables among young adults and children are much below the
recommended daily amounts. The findings of the DCE indicate that young adults had a
higher preference for less costly fruits and vegetables and preferred to consume them as
side dishes probably due to the existing food culture and cuisine. This study is one of the
first to use DCE as a method to understand dietary choices among adults in India. Larger
and more detailed DCEs may help to have a better understanding of dietary preferences

among young adults and inform targeted interventions.



CHAPTER 1

INTRODUCTION AND REVIEW OF LITERATURE

1.1 Non-Communicable Diseases (NCD) burden in India

India’s population has risen to approximately 1.3 billion and correspondingly the incidence
of non-communicable diseases has been on the rise. In fact, NCDs account for a significant
burden, with around 5.87 million deaths (roughly 60% of all deaths) in India attributed to
them (Nethan et al., 2017). Unhealthy diet, physical inactivity, tobacco and alcohol are
identified as the major risk factors for NCDs (Mathur et al., 2021). Dietary intake is linked
to three major NCDs under focus:- diabetes, cardiovascular diseases and cancer
(Organization, 2003). Periodic studies on NCD risk factors in India have revealed an overall
increase in obesity and overweight and a decrease in the use of tobacco usage and alcohol
consumption (Mathur et al., 2021; Nethan et al., 2017). The entirety of the scenario suggests
the epidemiological and risk shift that India has experienced in recent times. Over the past
two decades, India has undergone significant socio-economic and cultural changes, driven
by the process of globalization and liberalization that began in the early 1990s. The
integration of domestic agrarian and food markets with the global market had occurred
(Food and Agriculture Organization of the United Nations, 2004) and in addition, the
convenience food market is expanding at a rapid pace (Technology, 2020). This transition
has altered the indigenous food environment and dietary patterns (Food and Agriculture

Organization of the United Nations, 2004).

The transition in the types of fuels or energy sources being used in the transportation sector
has had a direct impact on the transportation sector, primarily by creating a conducive

environment that encourages sedentary habits. The convergence of nutrition transition,



epidemiological transition and risk transition has emerged as a significant public health

concern.

1.2 NCD burden in Kerala

In comparison to other Indian states, Kerala is in a relatively advanced stage of
epidemiological transition. Over 90% of premature mortality in Kerala (mortality in the 15—
69 years age group) could be attributed to NCDs (India State-Level Disease Burden
Initiative Diabetes Collaborators, 2018). A study on the burden of diabetes across all states
in India revealed a higher prevalence of diabetes in the southern states of Kerala and Tamil

Nadu (India State-Level Disease Burden Initiative Diabetes Collaborators, 2018).

1.3 Dietary intervention for NCD management- role of fresh fruits and vegetables

Regarding dietary interventions to reduce the risk of non-communicable diseases (NCDs),
it has been significantly proven that the consumption of fresh fruits and vegetables has a
protective effect on health (Fruit and Vegetables, n.d.; Woodside et al., 2023). Fresh fruits
and vegetables contain phytonutrients, potassium, and dietary fibres, all of which are
beneficial for lowering the risk of cardiovascular disease. To get health and nutrition
benefits, the WHO recommends the consumption of at least 400 g (five servings) of fresh
fruits and vegetables per day (Nutrition — Data and statistics, n.d.; Organization, 2003). This
recommended daily intake is found to reduce the risk of coronary heart disease, stroke and
blood pressure (Healthy diet, n.d.). Experiments like DASH (Dietary Approaches to Stop
Hypertension) trials have elicited the effect of fresh fruits and vegetables on hypertension

alone and in combination with a low-fat diet (Suri et al., 2020).



1.4 Pattern of fruit and vegetable consumption in Kerala

Studies in India reveal only 120-140 g per capita per day consumption of fruits and
vegetables (Choudhury et al., 2020). In Kerala, the diet mainly consists of cereals, animal
sources and dairy products while per capita consumption of fruits and vegetables (excluding
roots and tubers) remains very low. A Kerala study on the consumption of fruits and
vegetables among persons with hypertension and diabetes showed that an overall of 13.9
per cent consumed the recommended level of fruits and vegetables (Thulaseedharan et al.,
2021). The study had called for further exploration of the accessibility and acceptability of
recommended intake of fruits and vegetables in the Kerala context. Previous studies on
dietary habits in Kerala reveal a substantial number of people especially adults and
adolescents prefer junk foods over wholesome foods or fruits (Joseph and ti, 2017; Mc,
2020). The rapid growth of restaurants and eateries in Kerala signifies a shift in the attitude

towards dining out.

On the other side, macro-level efforts to improve the production and availability of fruits
and vegetables are happening in Kerala. As per the latest production statistics available with
the government, domestic vegetable production and the acreage under cultivation have been
increased in the state (Kerala produces 78% of vegetables needs, says agri dept; experts not
convinced- The New Indian Express, n.d.). It is not clear whether and to what extent, such
transitions has reflected in the dietary pattern and food choices of people and needs to be

studied.

1.5 Fruit and vegetable intake of young adults in urban setting
Young adults, often described as the age group 18-30 years (Arnett et al., 2014; Council et

al., 2013) are vulnerable to unhealthy eating practices (Powell et al., 2019). Their



vulnerability can be due to several financial and mental transitions at the individual level
or/and due to socio- economic and cultural transitions. A study conducted among college
students in Kerala reported inadequate intake of the recommended level of fruits and
vegetables and called for further interventions (Joseph and ti, 2017). In urban areas,
particularly among the younger population, factors such as increasing income, the growth
of the convenience food market and the acceptance of the ‘dine-out’ culture can
significantly influence people’s dietary choices. Conversely, the presence of diverse food
options in urban areas may enhance the accessibility and availability of fresh fruits and
vegetables. Given this context, it is important to study what and how are actual food choices

made by individuals.

1.6 Food choice influencing food pattern

Food pattern is the result of choices people make. Food choice is defined as a process by
which people select, acquire, prepare and consume foods, which results from the competing,
reinforcing and interacting influences of a variety of factors (Lizin et al., 2022). The
theoretical backing for the motives leading to food choices can be derived from the macro
theory of self-determination. It assumes that health behaviours are propelled by many
motivations positioned at various points along a continuum of autonomy (Deci and Ryan,
2015). This theory depicts the basic idea that motivation influences health behaviours. And
the interplay of multiple motives makes the food choice process complex, contextual and

dynamic.

Numerous studies from across the world have identified various factors that influence
individual’s food choices. Most of these studies are questionnaire-based surveys that have

used tools such as Food Choice Questionnaires, to gather relevant data. Questionnaires of



this nature typically centre around the examination of factors that impact food choice
motives. These factors commonly include health concerns, cost, availability, appearance,
society and culture, ethical concerns, mood, attitudes, nutritional information and other
related aspects (Guiné Raquel et al., 2020; Steptoe et al., 1995). These studies aim to
determine the level of influence that the various factors have on individual’s decision-
making process regarding food choice and consumption. However, one limitation of this
quantitative approach is that it provides only a general hint regarding on what basis people
choose food.

Many often, in real life, people make choices which seem to be very complex or
unpredictable in different contexts. Also, often such choices would be habitual or low-
involvement decisions. Such variations cannot be captured through the kind of empirical
studies mentioned above. The definition of choice itself varies in contexts when people have
only a single choice or they have multiple options available. In situations where multiple
alternatives are available for a food category, people make trade-offs while choosing a
particular item. This understanding of the trade-offs made when choosing among multiple
alternatives gives an actual picture of what people in a particular community prefer to eat

in real settings.

1.7 Role of Discrete Choice Experiments in understanding food choice

Discrete Choice Experiment (DCE) which has been widely used in market science and
behavioural science, is an appropriate methodology to elicit such trade-offs happening in
the food choice process (Lizin et al., 2022; Reed Johnson et al., 2013). In DCE, participants
are asked to choose their preferred alternative out of at least two alternatives given. Each
alternative option combines multiple characteristics or attributes. These attributes are the

observed source of influences in the decision-making regarding a particular food item.



The theoretical foundation of Discrete Choice Experiments lies in Lancaster’s theory of
consumer behaviour and Random Utility Model (RUM) (Lizin et al., 2022; Wang et al.,
2021). According to the theory of consumer behaviour, the overall utility of consuming a
product can be attributed to the marginal utilities associated with the specific features of the
product. While RUM theory states that individuals value attributes having maximum utility.
Since the attributes associated with goods or services pose either positive or negative utility
impacts and can be perceived as being more or less important, trade-offs become inevitable.
Hence participants need to choose one of the alternatives which may be labelled or
unlabelled, in a series of choice sets in which the attributes’ levels are deliberately varied

according to an experimental design (Lizin et al., 2022).

Identification of attributes relevant to the stated preference and assigning levels to attributes
are the crucial stages in Discrete Choice Experiment (Reed Johnson et al., 2013). Once the
attributes are fixed, choice tasks can be developed based on experimental design. Once the
tasks are formulated as different choice sets, they can be pretested, modified and then used
for a pilot study or a larger study. Key stages of DCE Tool development are depicted in Fig:

1.1.



Fig: 1.1 Key stages for developing a Discrete Choice Experiment
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Image courtesy: Reed Johnson et al., 2013
Qualitative processes, which can be either interviews or focus group discussions are very
relevant in the designing of a DCE Tool (Vass et al., 2017). Data from the choice questions
are analysed to predict choice and produce estimated preference weights, or choice-model
parameters. Insights on the relative importance of the selected attributes in DCE could be

used in policy-making and resource allocation.

1.8 Rationale of the study
Despite the higher burden of NCD in Kerala, the recommended intake of fresh fruits and
vegetables remains very low. Existing evidence also suggests that young adults are more

prone to unhealthy eating practices.

Furthermore, urban areas in Kerala are rapidly evolving in terms of food culture and

consumption. On one hand, factors such as higher income levels, the growth of the



convenience food market, the popularity of online food ordering applications and the
prevalence of the dine-out culture are driving an unhealthy food culture. On the other hand,
the presence of food diversity in urban areas could be a factor that can support adherence
to healthy eating practices, such as the consumption of fresh fruits and vegetables. An
assessment of fresh fruit and vegetable consumption among young adults in urban Kerala

stands significant in this context.

Food consumption pattern is the result of choices people make. Previous studies conducted
in Kerala have made efforts to examine the factors influencing food choices. These studies
have predominantly adopted the conventional approaches to investigate food decision-
making processes and choices. The findings of these studies have provided valuable insights
into the potential factors that impact individual’s food choices. But those approaches are
limited in the sense that the choices and preferences happening in real life remain much
more complex. DCE is a solution to elicit the preference pattern of food in a real context.
Even though these days DCEs are widely used to understand food and dietary choices across
the globe, no such studies have been done in the Kerala context. The present study attempts
to improve the understanding of the factors influencing fruit and vegetable consumption

through an experimental approach.

1.9 Objectives of the study

1. To understand the fresh fruit and vegetable consumption among young adults in the age
group 18-30 years in Trivandrum city.

2. To explore the factors affecting their food choices and develop a Discrete Choice

Experiment.



CHAPTER 2
METHODOLOGY
The study had two parts. The first part was to understand the consumption of fresh fruits
and vegetables among young adults in Trivandrum city. The second part was the
development and pilot testing of Discrete Choice Experiment tool. This part involved both
qualitative and quantitative components. Qualitative methods (Interview and pre-testing)
were used in the process of DCE Tool development. The final pilot study of the DCE tool
was a quantitative survey.

For ease of understanding, both the parts are separately discussed in the present chapter.

2.1 Part I - Study to understand fruit and vegetable consumption

2.1.1 Study type/design

Cross-sectional survey

2.1.2 Study setting
The study was conducted among young adults who are currently residing in Trivandrum
city.
Inclusion criteria:
e 18-30 years of age (male/female/others)
e Living in the selected wards of Trivandrum city, in their homes for a period of three
months or more
e (Can understand and communicate in either Malayalam or English language
e Willing to provide voluntary informed consent by responding independently

Exclusion criteria;



e Those who are on a specific diet like the keto diet, fruit diet etc.

2.1.3 Sample size estimation and justification

The sample size was calculated in Open Epi Version 3.01. From literature review, the
population with recommended fresh fruit and vegetable intake in Kerala was found to be
14 per cent (Thulaseedharan et al., 2021). With precision 5 per cent, design effect 1.5 and

95 percent CI, the sample size was calculated to be 278 rounded off to 280.

2.1.4 Sample selection procedures

Multistage cluster sampling was done for the cross-sectional survey on fruit and vegetable
consumption. The survey was conducted in ten clusters (wards) with 28 participants from
each cluster as defined in the study setting.

Ten wards were randomly selected from the 100 wards in Trivandrum City Corporation
using lottery method. The interviewer reached the first bus stop or junction in each cluster
and a pen rotation method was followed. Every third household was taken from the direction
which the pen pointed. Screening was done to identify the eligible participants in that
household. If a participant from the selected household was not willing or not available at
the time of interview, then that household was substituted by the next third household until
28 participants from an individual cluster was obtained.

In case more than one eligible participant was there in a household, the person whose

birthday was the closest to the date of interview was selected.

2.1.5 Study tool
WHO STEPS Questionnaire to assess fruit and vegetable consumption and salt intake was
used. A pre-validated Malayalam version of the questionnaire was administered to the

participants.

10



2.1.6 Measurements
The questions regarding fruit and vegetable consumption were:
e The number of days they usually ate fruit, and the number of days they usually ate
vegetables (excluding tubers), in a typical week
e The number of ‘standard serving’ sizes of fruits and vegetables they usually ate on
those days.
A ‘standard serving’ size of vegetables was defined as a cup of raw green leafy vegetables,
a half cup of cooked or chopped raw vegetables or half cup of vegetable juice. A ‘standard
serving’ size of fruit was defined as a piece of whole of fruit, a half cup of cooked, chopped
or processed fruit or half cup of fruit juice. These quantities correspond to roughly 80 grams.
To facilitate the interview, a show card which was available along with the WHO STEPS
Questionnaire showing a ‘standard serving’ size of different types of fruits and vegetables

was used.

2.1.7 Variables used

Dependent variables

The dependent variables include the frequency of consumption of fruits and vegetables in
a typical week as well as a typical day.

These variables were combined together to get the average daily consumption of fruit and
vegetables together, for bivariate analysis

Independent variables

Variables related to baseline characteristics of study participants like age, sex, relationship
status, educational status, occupational status, ration card type, monthly household income,

number of household members were considered.

11



2.1.8 Data Collection

Data collection was done in the offline mode using printed questionnaires. It was done
during the months of April-June in the year 2023 by the principal investigator after
obtaining ethical clearance from Institutional Ethics Committee (IEC) of Sree Chitra
Tirunal Institute for Medical Sciences and Technology, Trivandrum. An information sheet
and informed consent form were given to the participants. Only those who provided the
consent were interviewed for the survey. The questionnaires were administered by the

principal investigator herself and the responses were noted.

2.1.9 Data analysis

The data was manually entered in MS Excel. The data was analyzed using SPSS for Mac
(Version 29.0.0.0.(241)). Summary description of the study population was done using
univariate analysis. Bivariate analysis was done to check the association between

recommended intake of fresh fruits and vegetables and the independent variables.

2.2 Part II - Development and Pilot testing of DCE Questionnaire

The development of DCE Questionnaire is a multi-stage process. The steps involved in the
questionnaire development was informed by prior literature. Major literature sources
include good research practices (Reed Johnson et al., 2013) and user guides on development

of DCE (Lancsar and Louviere, 2008). The key stages are depicted below (Fig 2.1) :-

12



Fig 2.1 Key stages of the development and pilot testing of DCE tool in the present

study
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2.2.1 Step I — Attribute Selection

Attribute selection is a crucial stage of DCE Tool development.

13



2.2.1.1 Potential attributes identified through literature review

Literature search was conducted to identify the potential attributes related to the study. The
search engines used were PubMed and Google Scholar. The following search terms were
used to find studies in the literature: (food choice or diet or healthy eating or fruit or
vegetable or fruit and vegetable) AND (factors or drivers or influences or motives

preferences or pattern). The attributes obtained from literature search are listed below(Table

2.1):-
Table 2.1
Potential attributes identified through literature review
Attributes Source

Extrinsic factors

Cost, pricing offer/subsidy (Karanja et al., 2022; Steenhuis et al.,
2011)

Seasonality (Spence, 2021)

Origin (locally available/imported) (Luomala, 2007)

Quality certifications - Guarantee of (Cecchini and Warin, 2016; Liguori et al.,
standards, environmentally friendly quality 2022)

parameters (low environmental impact, free

from pesticides (organic), socially oriented,

and sustainable agriculture)

Cleanliness in shop (Liguori et al., 2022)

Served alone/in combination with other (Roe etal., 2013)

foods

Health information labelled/unlabelled (Cecchini and Warin, 2016)

Visibility in the shop (Moore et al., 2016)

Packaging standards (Moore et al., 2016)

GM labelling (Bawa and Anilakumar, 2013)

Intrinsic factors

Freshness (Karanja et al., 2022; Steptoe et al., 1995;
Taste Tuorila, 1990)

14



Colour

Aroma

Visual appearance/visual defects

Texture

Shape

Perceived nutritional quality (Steptoe et al., 1995)

2.2.1.2 In-depth interview to identify potential attributes

Apart from existing literatures on potential attributes, qualitative processes (either
interviews or FGDs) are mentioned as pre-requisites for the finalization of attributes (Vass
et al., 2017). This is to identify decision-relevant attributes tailored to the study setting.
Absence of such attributes can bias the DCE result. For the present study, in-depth
interviews among 14 individuals were conducted among the current residents (residing for
more than three months) of Trivandrum city. The participants belonged to the age group 18
to 30 years and they were purposively selected for the study to get adequate range of the

participants.

2.2.1.2.1 In-depth interview procedure

Data collection was done using in-depth interview guideline which had been prepared in
English and then translated to Malayalam (See Annexures XII and XV). An information
sheet and informed consent form in Malayalam were given to participants (See Annexures
X, XI, XIII, XIV). Participants signed the consent form and it was then collected back. The
interview guideline contained questions regarding food choices of individuals with
particular focus to fruit and vegetable consumption. The interviews were around 10-15
minutes long. All interviews were conducted in person as per the time and convenience of

the participants. With the permission of the participants, the interviews were recorded in
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mobile phone. All interviews were conducted in either English or Malayalam language as

per the convenience of the participants.

2.2.1.2.2 Attributes identified through in-depth interview
The audio recordings of interviews were directly transcribed to English. Attribute
identification was based on both deductive and inductive approaches. Theme-based
categorization of open codes was done in MS Excel Version 16.71. Detailed findings of the
in-depth interview are given in Chapter 3. In the present section, only inputs for attribute
selection are being discussed in detail.
The table below shows the themes emerged out of in-depth interview (Table 2.2).
Table 2.2
Themes (attributes) identified through in-depth interview
Themes Number of
codes

Health concern being a driving factor for fruit and vegetable 14

consumption

Presence of women in the household being an influential factor 8

(mother/spouse/other relation)

Taste as a matter of concern 7

Having preferences for the ways in which fruits or vegetables are 6

incorporated in diet (Interest for a meal solely including either

fruit/vegetable/juice and eating fruits or vegetables along with a

heavy meal)

Cooked status 6

Seasonal availability 5
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Cost 3
Safety concern 3
Sensory experience (refreshing feel, mood enhancer) 3
Convenience 2
Serving mode 2
Habit/familiarity 2
Attitude 1

2.2.1.3 Selection of attributes and attribute levels

Preliminary set of attributes

The major criteria for the selection of the preliminary set of attributes were as follows:-

Attributes need to be related to the consumption aspect of the individuals rather than
the purchase aspect. This is because the study objective was to know the preferences
during ‘consumption’ of fruits and vegetables rather than during the purchase from
market. Hence attributes like origin, quality certifications, seasonal availability,
cleanliness of shop, labelling of health information, visibility in the shop, packaging
standards, GM labelling, visual defects, freshness were omitted.

Preferences to be given to those attributes that leave scope for some external health
interventions. Hence most of the intrinsic/individual factors were excluded. The
excluded attributes are taste perception, aroma, colour, shape, texture, perceived
nutritional quality and sensory experience. Even though cost is a factor that is more
relevant in the purchase angle, it was selected because of its significance in an
intervention aspect. Similarly, the attribute ‘serving mode’ was included citing the

relevance in an intervention perspective.
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e Attributes that are easily measurable and presentable in an experimental survey
form. That was why the first two dominant themes emerged out of interview were
not included.

In this manner, after making necessary trade-offs between competent attributes that were
emerged out of review of literature and formative qualitative study, preliminary set of

attributes were fixed (Table 2.3).

Attribute levels

Previous studies suggest that simpler designs with lower numbers of levels are more
balanced compared to designs having more number of levels. Also, lower the number of
levels, the lesser will be the respondent burden (Szinay et al., 2021). Lower respondent
burden can reduce the chance of measurement error. Taking into account these, attribute
level in the present study was fixed as two levels for each attribute. Also, it was ensured
that the levels in each attribute would be easily distinguishable by the respondents. If it is
not the case, there is a risk that respondents perceive the difference between levels to be
irrelevant and therefore ignore the attributes.
Table 2.3
Preliminary set of attributes

SI  Attribute Rationale of selection Attribute levels

No | (tentative)

1 Cost e Dominant factor influencing the 1. Cheaper
choice of healthy diet, as per 2. Costly
literature review

e Significant in a public health
intervention/policy perspective

2 Serving mode e Significant with respect to dietary 1. Asjuice

intervention/meal planning 2. As cut-pieces
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3 Accompaniment

4 Taste
enhancement
5 Convenience

6 Cooked status

Relevant in the angle of
behavioural intervention/meal
planning/cuisine culture

Found to be a dominant theme in

the formative qualitative interview

Taste was found to be a major
influential factor in dietary
choices, as per both literature
review and in-depth interview
Since taste perception is very
subjective, measures taken to
enhance taste was  given
importance. This is also relevant in
the angle of behavioural
intervention

The public health significance that
ready-to-take items from shop
often contain added sugars/salt
which is not desirable
Convenience often cited as a
factor influencing the choice of
healthy diet, as per literature

A large portion of vegetable intake
is through curries/semi-cooked
salads, as per the analysis of

interview

Take
fruit/vegetable
alone as a main
meal

Take
fruit/vegetable
as side-dish
with main meal
Will add extra
sugar/salt
before
eating/drinking
Will not add
extra sugar/salt
before  eating

/drinking

Buy ready-to-
take salad/juice
from shop
Prepare the
fruit/vegetable

recipe at home

Curries/semi-
cooked

Uncooked

As given in the table, in the preliminary plan, there were six attributes with two levels for
each attribute. This was then reviewed by the principal investigator and an expert. Apart
from the previously mentioned criteria for the selection of attributes, the following factors

also were considered:
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Minimal inter-attribute correlation: Overlap between two or more attributes was
avoided. Such overlaps affect the accuracy of estimation of main effect of a single
attribute upon dependent variable (Abiiro et al., 2014). In the preliminary plan,
chance of inter-attribute correlation was high in case of certain attributes. For
instance, if a person picks ‘juice’ instead of cut pieces, it may automatically end up
with opting ‘uncooked’ in the ‘cooked status’. Similarly, in all the three attributes
namely ‘cooked status’, ‘taste enhancement’ and ‘convenience’ (ready-to-take
vegetable salads may contain extra salt), addition of extra salt was implied.

‘Fruit and vegetable’ was considered as a single unit. No separate attributes were
fixed for fruit and vegetable. But the attribute ‘cooked status’ could be made
applicable only to the consumption of vegetables and not fruits.

Limiting the number of attributes to reduce the cognitive burden of respondents.
The number of attributes can vary in DCE studies. There is no fixed rule for the
maximum possible number of attributes. But it is expected to be less than ten to keep
a manageable level of cognitive burden of respondents (Mangham et al., 2009). A
general trend is to include five to seven attributes. Yet, in the present study, the
number of attributes was reduced from six to four, in order to minimize inter-

attribute correlation.

Final set of attributes

The final set of attributes was fixed based on three major considerations:

1.

Relevance in the behavioural intervention or policy aspects

2. Minimal inter-attribute correlation

3. Optimum number of attributes minimizing the cognitive burden of the respondents
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There were four attributes with two levels for each, in the finalised set of attributes (Table

2.4).
Table 2.4
Final set of attributes

SINo  Attribute Levels
1 Cost 1. Cheaper

2. Costly
2 Serving mode 1. Asjuice

2. As cut-pieces
3 Accompaniment 1. Take fruit/vegetable alone as a main meal

2. Take fruit/vegetable as side-dish with main meal
4 Taste enhancement 1. Will add extra sugar/salt before eating/drinking

2.  Will not add extra sugar/salt before eating /drinking

2.2.2 Step II - Construction of Choice tasks and Experimental design
Choice tasks
Once the attributes and levels are fixed, decision regarding the choice task needs to be taken.
Two aspects are to be considered in this stage:

1. Whether to develop full-profile DCE or partial-profile DCE

2. Whether to include an opt-out option or not
A full-profile refers to the display of all the attributes in all the alternatives in each choice
set. On the other hand, in a partial-profile DCE, certain attributes won’t be present in certain
alternatives (Szinay et al., 2021). Partial-profile DCEs are usually used when the number
of attributes are more than five. For the present study, since the number of attributes were
four, a full-profile DCE was used. A full-profile DCE has an advantage that it maximises
the information on trade-offs happening.
Opt-out option is opting none of the alternatives in a choice. Even though opt-out option

can mimic real-world scenario, it has a limitation that it won’t provide any information
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regarding trade-offs happening with regards to attribute levels. Hence it was not included

in the present study.

Experimental design

An experimental design is a systematic method of generating choice sets that are presented
to respondents. Through this, choice sets can be specified, in a way that gives a high-quality
data set from the participant’s responses (Reed Johnson et al., 2013).
An ideal process of formulation of experimental design, as recommended in prior studies
takes into account the following aspects (Reed Johnson et al., 2013):

e Specification of analytical model

e Whether both main effects and interaction effects of attributes are to be estimated

e If'the design is labeled or unlabeled

e Number of choice tasks and blocking options to be used

e Type of design of the choice matrix to be used (Whether full factorial or fractional

factorial, whether orthogonal or efficient)

e Balance between attribute levels
There is a scope of extensive discussion regarding each of the six aspects mentioned above.
But due to resource constraints and limited time available to complete the study, the process
of formulation of experimental design was skipped. Instead, a simple experimental design
was directly adapted from existing literature (Jaynes et al., 2016).
The rationale for depending on the above-mentioned source was that the design code for a
study with small number of attributes and levels (similar to that of the present study) was

presented in an easy-to-simulate manner.

The characteristics of the design that was used for the present study are summarized below:
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Four attributes with two levels were considered for formulating the experimental design.
Thus, a full factorial design would require 2* = 16 choice combinations. This design was

reordered in eight blocks each with two choice options (alternatives).

Hence at the end of this stage, an experimental design comprising eight choice tasks per
individual was obtained. Each choice task contained two alternatives. Each alternative
represented all the four attributes. During data collection, the participants were shown the
eight choice sets one at a time and they were asked to select an alternative from each choice

set. Their selection was independent from one choice set to another.

2.2.3 Step III - Draft Survey design

The survey design stage comprised formulation of all the eight tasks based on the codes for
experimental design adapted. The appearance of the survey form also was decided in this
stage. Appearance includes the layout, colours and graphics. A model of a single task in the
initial draft DCE questionnaire formed based on this experimental design is given in the
figure:

The appearance of the draft survey form was exactly the same as in the given picture. The

form lacked pictorial representations or colours or additional graphics.
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Fig. 2.2 Model of a single task in the initial draft DCE questionnaire

Option A

Choice Task 1

Attributes

Cost

Mode of serving
Accompaniment

Taste enhancement

Or

Option A

Cheaper

Will take as juice

For dinner/lunch, will have
the juice only

Will add extra salt/sugar

2.2.4 Step 1V - Pre-testing of draft DCE survey form

Pre-testing was done with the following objectives:

Option B

Option B

Costly

Will take as cut pieces

The cut fruits/vegetables
will be taken as side dish
with main meal

Will not add extra salt/sugar

e To know whether the respondents are interpreting the instructions and questions

correctly

e To know the respondent burden during finishing the survey

e To know the time taken by each individual to complete the survey

For pre-testing, the draft DCE survey form was translated to Malayalam language by the

principal investigator herself. It was then reviewed by an expert. The test was done among

a convenience sample of three individuals belonging to the friend circle of the principal

investigator. All the three individuals had a minimum education upto post-graduation. They

belonged to the similar age group for the DCE pilot study. A print-out of the Malayalam

version of the draft survey form was taken and administered to the respondents. The

principal investigator detailed the task and gave the survey form to the respondents to

answer each choice task.

‘Individual debriefing assessment’ was done. The principal investigator debriefed the

respondents after they had completed the survey, to know their feedback and reactions
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regarding each task, survey design as well as the survey process. The DCE survey form was
reviewed and discussed individually by the respondents. The following three aspects were
given particular attention:

e Complexity of the choice task

e Instructions and language used

e Appearance of the survey form
The inputs from the pre-testing can be summarised as follows:
All the three respondents were curious to answer the choice tasks given to them. But all of
them opined that they couldn’t think properly after answering three or four tasks. It was
difficult to comprehend the difference in attribute levels in each task, compared to the
preceding task. The term ‘task’ was said to be confusing for them. It was also reported that
devoid of pictures/colours, the survey form appeared to be plain and monotonous which
added to the feel of difficulty in answering the questionnaire.

The time taken to answer the DCE questionnaire was around 10-15 minutes

2.2.5 Step V - Iterative modification and finalization of DCE survey tool
Based on the inputs from the pre-test, the survey design was modified as follows:
e Hypothetical scenario/instruction given prior to answering the eight choice tasks
was given as shown below:

“Suppose you are going to set a diet plan for yourself, giving more importance to
fresh fruits and vegetables in your lunch/dinner. Imagine that your plan is for eight
days. For each day, tell me which one would you choose. Two diet-plans are given
for each day. You may choose one out of two plans for each day. Please give

)

response for all the eight days.’
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It was intended to set a hypothetical context, which would be more relatable to the
real life scenario of the respondents

e The terms ‘Task 1, Task 2,...... Task 8 were reworded as ‘Day 1, Day 2,.....Day 8’
for ease of understanding.

e Each attribute level in every choice task was labelled in lay language along with
pictorial representation of the items to reduce confusions. The pictures made the
survey form catchy and more relatable to real life scenario.

The survey form with the above mentioned changes was then reviewed by an expert and
finalised to use in the pilot study.
The Malayalam version of this finalized DCE form was used for the pilot testing of the

DCE tool (See Annexure 1X).

2.2.6 Step VI — Pilot Survey of finalized DCE Tool

2.2.6.1 Sample size estimation for pilot survey

For the pilot testing of DCE tool, the minimum sample estimation was done based on the
Rule of thumb proposed by Johnson and Orme ((de Bekker-Grob et al., 2015). As per the
rule, minimum sample size required should be greater than or equal to 500 *c/(t*a) where
¢ = largest number of levels for any of the attributes, t = number of choice tasks and a
=number of alternatives in each task. After the finalization of the DCE tool for the present
study, the parameters for the calculation of minimum sample size, based on the above
equation were obtained as following:

Largest number of levels for any of the attributes = 2

Number of choice tasks = 8

Number of alternatives in each task = 2
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Based on these values, the minimum sample size required was calculated to be 62.5 rounded
off to 63. Literature suggests that most of the DCEs have a sample size ranging between
100 to 300. Taking into account of the practicality, the required sample size for the present

DCE pilot study was fixed as 100.

2.2.6.2 Sample selection for pilot survey

The final DCE questionnaire was administered among the subsample of the cross-sectional
survey to understand fresh fruit and vegetable consumption. 100 out of 280 participants of
the cross-sectional survey took part in the DCE pilot study. They were selected purposively
to ensure an adequate range of socio-demographic characteristics. Also, only those who had
sufficient time to patiently answer the DCE questionnaire were selected for the pilot survey.
Those 100 respondents filled the DCE questionnaire in addition to the questions regarding
socio-demographic details and the WHO STEPS questionnaire regarding fruit and

vegetable consumption.

2.2.6.3 Data collection for pilot survey

The data was collected in offline mode. A colour print-out of the DCE questionnaire was
taken. No separate consent for the participation in DCE was taken from the respondents.
This is because DCE differs only in terms of the methodology and the questions were
regarding fruit and vegetable consumption only, which won’t pose any additional ethical
concerns. Prior to filling the DCE questionnaire, the principal investigator detailed to the
respondents about the task to be done. Thereafter the respondents read the questionnaire

themselves and answered all the eight choice tasks.
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2.2.7 Step VII — Analysis of DCE Pilot Survey

The plan for data analysis of DCE pilot study was based on the review of literature regarding
statistical methods of DCE data analysis and the feedback obtained from experts. The
analytical model which was relied upon for the present study was regression modelling in
random utility framework. The sense of utility is expressed as the preference given to
various attribute levels. This preference towards different levels of attributes is reflected in
the choice individuals make. Hence, choice made by the respondents was considered as the
dependent variable and the attributes became the independent variables.

The utility function that formed the base of the DCE analytical model is represented in the

equation given below:

Uj= (Peost X Xj cost) T (Bserving mode X Xj serving mode ) + (Paccompaniment X Xj accompaniment) +
(Btaste_enhancement X X taste_enhancement) T €

Note:

1) U - overall utility derived from alternative j.

2) B - coefficient attached to X estimated in the analysis and represents the part-worth utility
attached to each attribute level.

3) € - random error of the model which implies the unmeasured factors influencing the variation of

preferences.

The intention of analysis was to test the hypotheses regarding the strength of preference for
different attribute levels that were considered for the study. To decipher this relative
preferences, preference weights derived from DCE data can be made useful. Hence the aim
of the analysis was to estimate interpretable preference weights for the varying levels of
attributes.

Deciding the appropriate statistical test was on the basis of a comparative understanding

regarding various analyses used in the context of choice experiments (Hoffman and Duncan,
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1988). The univariate analysis of the baseline characteristics of the study participants was
done using SPSS Licensed Version 29.0.0.0 (241). Two statistical models namely
Multinominal logit model and Conditional logit model were considered for the next stage
of analysis. Finally Conditional logit model was found to be more appropriate. This is
because Conditional logit model considers choice as the function of the attributes
influencing the choice while Multinominal logit model considers choice as the function of
the characteristics of the individuals who made the choice. The research interest was more
regarding knowing the effects of attributes upon the choices.

Conditional logit model was done in the free trial version of XLSTAT software (XLSTAT

2023.1.6 (1410)), which had all the premium features.
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CHAPTER 3

RESULTS

This chapter describes the findings of the present study in detail. The chapter comprises
three sections. The first section details the findings of the cross sectional survey conducted
among young adults to estimate the fruit and vegetable consumption. The second section
describes the result of qualitative interviews conducted for the selection of attributes, prior
to the DCE tool development. The third section details the output of the analysis of DCE

pilot study.

3.1 Cross sectional survey to understand fruit and vegetable consumption

The sample size calculated for the survey was 280. Non-response rate was zero percent.

3.1.1 Baseline characteristics of the study population

The respondents’ age ranged between 18 to 30 years. Mean age of the study population was
23.63 years with standard deviation of 3.53. Majority of the participants (around 60 percent)
were having age less than 25 years. The number of members in each household ranged
between one and nine. The average number of household members in each household was
4.21 with standard deviation 1.26. Around 56 per cent of the participants were females.
Approximately one-fifth of the participants were either married or living together and the
rest were either unmarried or divorced or widowed. More than 80 per cent of the
respondents had minimum degree level educational qualification. Majority of the

participants (approximately 70 percent) held APL ration card (Table 3.1).
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Table 3.1

Sociodemographic characteristics of the study population of cross-sectional survey

Variable

Sex

Age (completed years)

Relationship status

Educational status

Ration card type

Household income

category”

Occupational status

Category

Female

Male

18 - 24

25-30

Married

Never married

Divorced

Primary school completed
Higher Secondary completed
Degree completed

PG & above

APL

BPL

Anthyodaya

No ration card/Don’t know

Less than or equal to 10000 Rs

10001 — 50000 Rs
50001- 100000 Rs
Greater than 100000 Rs
Student
Home maker
Currently working
Unemployed
(Note: "N = 277)

Frequency n (%)
N =280
157 (56.1)
123 (43.9)
169 (60.4)
111 (39.6)
59 (21.1)
220 (78.6)
1(0.3)
1(0.3)

84 (30)
149 (53.3)
46 (16.4)
201 (71.8)
70 (25)
1(0.4)
8(2.8)
101 (36.4)

154 (55.6)
19 (6.9)
3(1.1)
132 (47.1)
22(7.9)
87 (31)
39 (14)

3.1.2 Consumption of fruits and vegetables among the study population

Some of the respondents reported that they never consumed fresh fruits or vegetables in a

typical week. One-third of the participants mentioned that they consume some amount of
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fresh fruits in all the seven days in a typical week. This figure was higher in the case of
vegetable intake. Approximately 60 percent of the respondents said that they eat some

amount of vegetables in all the seven days in a week (Table 3.2).

Table 3.2

Frequency of consumption of fresh fruits and vegetables

Number of days Number of Number of days Number of
fruits are servings of vegetables are servings of

consumed in a fruits eaten in consumed in a vegetable eaten

typical week one of those typical week on one of those
days days
Mean 4.82 1.62 5.64 1.80
Std. Deviation 2.145 0.796 2.150 0.821
Mode 7 2 7 2
Minimum 0 0 0 0
Maximum 7 5 7 7

Each participant's average daily consumption of fruit was calculated by multiplying the
number of days they typically eat fruit by the number of servings they consume on one of
those days, then dividing the result by seven. Similarly, the average daily intake of
vegetables for each participant was also estimated. By adding the average daily intake of
fruits and vegetables, the number of servings of fruits and vegetables together was
determined. (Table 3.3).
Table 3.3
Average daily consumption of fresh fruits and vegetables

Mean serving Standard deviation
Average daily consumption of fresh fruitsina 1.19 0.76

typical week
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Average daily consumption of vegetables in a 1.57 0.87
typical week
Average daily consumption of both fresh fruits 2.77 1.34

and vegetables together in a typical week

Fig. 3.1 shows the estimated proportion of the study population that consumed the daily
recommended amount of fruits. More than three fourth of the respondents consumed on an
average, less than two servings of fruits per day in a typical week. On the other hand, the
average intake of vegetables per day was slightly more (Fig. 3.2). Near half of the study
population consumed on an average two to four servings of vegetables per day. While
around 40 per cent of the respondents consumed less than one serving of fruit, the
proportion of study population consuming less than one serving of vegetables was around
20 per cent. Considering the consumption of both fruits and vegetables together (per day in
a typical week), more than half of the participants had an average daily intake of two to four
servings (Fig. 3.3). The proportion of respondents who reported daily intake of
recommended level of fresh fruits and vegetables (more than or equal to five servings) was

7.2 percent.
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Fig. 3.1

Average daily consumption of fresh fruits in a typical week

<1 serve 1-1.9 serves 2-2.9 serves 3-3.9 serves 4-4.9 serves 5+ serves

(X axis — number of servings, Y axis — percentage of study participants)

Fig. 3.2

Average daily consumption of vegetables in a typical week

<1 serve 1-1.9 serves 2-2.9 serves 3-3.9 serves 4-4.9 serves 5+ serves

(X axis — number of servings, Y axis — percentage of study participants)

Fig. 3.3

Average daily consumption of fresh fruits and vegetables in a

typical week
<I serve 1-1.9 serves  2-2.9 serves 3-39serves  4-49serves 5 or 5+ serves

(X axis — number of servings, Y axis — percentage of study participants)
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3.1.3 Factors associated with the consumption of fruits and vegetables

To identify the factors associated with the consumption of fresh fruits and vegetables,
bivariate analysis was done. Several independent variables were recoded and chi square test
was performed. P value below 0.05 was considered as significant. The variable ‘age’ was
recoded into two categories such as below 25 and above or equal to 25 years. Similarly, for
the variable ‘educational status’, education level up to higher secondary were clubbed
together. Monthly household income was also grouped into three categories such as below
10000 INR, 10000 to 50000 INR and above 50000 INR. With regards to the variable
‘occupation status’, all job categories excluding home makers were clubbed under
‘currently working’. Also, the average daily consumption of fruits and vegetables was
grouped into two categories such as ‘Below average (less than 2.77 servings/day)’ and
‘Average or above average (greater than or equal to 2.77 servings/day)’ (Table 3.4).

There found to be a statistically significant association between relationship status and the
amount of consumption of fresh fruits and vegetables. People who were either married or
living together appeared to eat more fresh fruits and vegetables compared to others.
Similarly, the variables education status, occupation and monthly household income were
having a statistically significant association with the level of daily consumption of fresh

fruits and vegetables (Table 3.4).
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Table 3.4
Factors associated with fresh fruit and vegetable consumption

Average daily consumption of fruits & P value

Variables vegetables
Below average Average or above
(<2.77 average
servings/day) (=2.77
servings/day)
n % n %
Sex
Female 74 47.74 81 52.26 0.436
Male 64 52.46 58 47.54
Age category
18 -24 138 82.63 29 17.37 0.200
25-30 84 76.36 26 23.64
Relationship status
Married 21 35.59 38 64.41 0.013"
Never 117 53.67 101 46.33
Married/separated/widow(er)
Educational status
Upto Higher Secondary 34 40.00 51 60.00 0.004"
Graduate 73 49.32 75 50.68
PG & above 31 70.45 13 29.55
Monthly household income (In INR)
<10000 18 33.96 35 66.04 0.025
10000 - 50000 108 53.20 95 46.80
>50000 13 61.90 8 38.10
Occupational status
Student 71 53.79 61 46.21 0.017
Home maker 5 22.73 17 77.27
Currently working 38 45.24 46 54.76
Unemployed 24 61.54 15 38.46

Note: N =277, *p value < 0.05 (statistically significant)
Row percentages are given in the table
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3.2 In-depth interview to explore attributes for DCE tool development

In -depth interviews were included as a necessary step for the identification of attributes
for the development of DCE questionnaire. Interviews were conducted by the principal
investigator with the help of an in-depth interview guideline. The total number of
interviews conducted was 14. The audio records of the interviews were transcribed
directly to English, by the principal investigator. Deductive and inductive approaches
were used for the analysis.

The qualitative data from the interviews were transcribed verbatim and analysed manually.
The profile of the study participants of the in-depth interviews are given below (Table 3.5):

Table 3.5

Profile of the study participants of the in-depth interviews

SLNo Name Age Gender SES Remarks
(Pseudonym)

1 Feroz 30 Male APL Shopkeeper, have two kids, staying
with parents and spouse

2 Ashish 27 Male APL Government employee (Secretariat
staff), staying with parents and
spouse

3 Surabhi 23 Female BPL Completed Post-graduation,
unmarried, staying with parents

4 Jaya 26 Female BPL Home maker, have a daughter,
staying with husband and in-laws

5 Naina 24 Female APL Office staff in a private institute,
not married

6 Vijith 26 Male APL Preparing for government exams,
not married

7 Athira 30 Female APL Tele caller, have a daughter, living
with mother and sister, spouse
abroad

8 Anupama 30 Female APL Administrative manager in an

Edtech firm, staying with friends,
spouse abroad

9 Lekshmi 22 Female APL Doing post-graduation, staying
with parents

10 Shah 28 Male APL Teacher, unmarried, staying alone

1 Susanth 30 Male APL Tutor, married, staying away from
family for job needs

12 Taniya 24 Female APL Post-graduation completed, seeking

job, unmarried
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13 Renu 23 Female APL Preparing for government exams,
unmarried
14 Anoop 30 Male APL Doing PhD, living with spouse

3.2.1 Data analysis — Qualitative data

The data was cleaned and open coding of the transcripts was done separately by the
principal investigator and the guide. A thematic analysis was done. Codes were grouped
into themes and categories related to the dietary preferences, fresh fruits and vegetable
intake and the meaning of healthy diet to the young adults. The interpretations are presented
in a descriptive mode and quotes that signifies a theme have been added to highlight the
point.

I. Themes related to dietary preferences

Convenience

Habituation

Health concern

Subjective likes/dislikes

1. Taste

2. Ambience

3. Pleasure/mood

e. Emotion (happiness/nostalgia)
f. Market compulsions

/e o oP

Subjective factors were prominent in the general dietary preferences. Taste and mood

were the two aspects that were most commonly mentioned regarding the dietary choices.

Anoop: “Tasty food makes me happy...there is a conflict between healthy and tasty...even though
my brain says eat healthy my mind always craves for tasty food”

Anupama: “Homely food now seems to be very boring...up to certain age we were eating that
only”

The other theme that emerged in relation to the dietary preferences is that related to
routine/habituation. Despite being aware of their nutrient requirements, people tend to eat
particular food just because they are accustomed to that.

Ashish: “Not because of the taste...I’'m not used to eating from outside...... Generally I have my
food from home which is traditional food... the food that you get from outside is not like
that...that'’s why”.
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The preference for a particular kind of food was also attached to emotions that related to
happiness and even nostalgia.

Feroz: We should eat foods that give us happiness... ... Food is happiness
Athira: I had my schooling outside Kerala... ...so since I stay at home these days, I prefer food
made by mother......... I'would eat as much as I get if it is homemade food.

Market compulsions also emerged as a theme in the kind of food that people eat and limits
the preferences in some cases.

Sushanth: “In KFC and similar shops, they give some combo offers...then we are compelled
to take pepsi or coco cola...they do not give you a package devoid of pepsi/coco cola...”

I1. Themes related to the meaning of ‘healthy’ and ‘unhealthy’ diet

a. Known ingredients/nutrient content
b. Effect on health
c. Sensory experience

b

Individuals had their own, clear sense of distinction between a food item that is ‘healthy
and ‘unhealthy’. They had their own knowledge regarding what makes a food item ‘healthy’
and ‘unhealthy’. A balanced, moderate and diverse diet was considered healthy and the
opposite was unhealthy. Fruits, vegetables, nuts, juice, muesli were the items that were

reported as ‘healthy’. On the other hand, items like burger, pizza, mayonnaise,

“kuzhimanthi” (Arabic chicken rice) and Coco Cola were mentioned as ‘unhealthy’.

Shah: “Foods that are rich in protein.... with less carbohydrate, and more proteins like,
fruits, vegetables are healthy ...chicken is protein rich...so food like Alfaham... I consider them
healthy”

There was a general opinion that hotel foods were unhealthy and home-made food was
healthy. The preference for home-made food was mainly because ingredients could be
added based on our nutrient requirements and additives or taste enhancers were not added.

Addition of unhealthy ingredients, safety concerns and lack of hygiene were the factors
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that made hotel food less preferred. Despite these concerns, taste, convenience and
ambience attracted people towards hotel food.
Apart from the nutritive value, individuals perceived the health significance of food

based on the visible effects it would have on their bodies.

Taniya: ““One thing is prevention of diseases......healthy food keeps our body healthy... I have
noticed that when I eat food from outside I get acne...so such food are unhealthy ...whereas
healthy foods keep diseases at bay and are useful for overall health”

II1. Themes related to preferences in fruit and vegetable consumption

The themes related to the intake of fruits and vegetables could be categorized into intrinsic
and extrinsic. Intrinsic factors are factors that are subjective (confined to individuals) and
extrinsic factors are those that can be related to the food environment.

a. Intrinsic

1. Awareness
Taste
Freshness
Accompaniment
Serving mode
Habit
Attitude
Convenience
Experience
b. Extrinsic
Cost
Seasonal availability
Safety concern
Familial influence

AR S BRSNS AN ol

TR W Dg=

Social/external influence

Individual factors had considerable influence on the fruits and vegetable consumption. Taste
was emerged as a major theme that influenced the fruit and vegetable consumption. The
opinion regarding consumption of a full fruit or vegetable meal for either lunch or dinner
was positive. Individuals believed that eating fruits and vegetables in that way could

improve the consumption. However, there was only one person who consumed fruits and
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vegetables in such a manner. Cost concerns and not being used to such a diet culturally were
mentioned as the limiting factors.

The other major individual factor that emerged regarding people’s preferences regarding
fruit and vegetable intake was their perceived notions of the effect of fruits and vegetables
on the body. Having had a positive experience in the past also seemed to affect their fruit

and vegetable intake.

Anupama: “When we shift to a diet based on fruits and vegetables, that kind of tiredness after
eating won t be there...I tried fruit diet once before...that time I got a refreshed feel .

Feroz: “Healthy diet won't make our body obese. Also, we will get good sleep if we eat fruits
and vegetables, before going to bed. I usually don't do these things but experienced so when I
eat once in a while. Healthy foods are like this..That gives only what is essential for our body.

There was an emphasis on being aware of the healthier options and health benefits of
fruits and vegetables. Many times, the choice of eating fruits become a passive process
because of the availability, familiarity and easy access. There were no conscious decision

making in case of eating fruits in such cases.

Naina: “In our villages, what we see is always there will be a ‘vazhakkula’ or something else
like guava are available. Just because they are available, we take those and eat. we don t think
much about their benefits...like this fruit is good in this climate”.

Apprehensions regarding the safety of fruits and vegetables that are available in market
emerged as a deterrent. Safety concern was mainly related to the use of chemical

pesticides. Some individuals had trust in the label ‘organic’ while others did not have that

Feroz: “These organic labels... many often have just the label...they may use some pesticide

’

sprays ...Such things are available plenty in our city...but we can 't trust them”.
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The fruit and vegetable consumption at home mainly centered around the woman/women
in the family. Women being in the role of wife/partner and mother had greater influence
on the eating pattern of men or children in the family. There was an unsaid obligation for
women to procure or prepare or serve fresh fruits and vegetables. Married men were
dependent on their spouses and unmarried men thought that without a spouse they could
not consume adequate amounts of fruits and vegetables since they will have to cut and

prepare those.

Feroz: “But at home, [ don't get salads as I wish (looking and smiling at his wife).. You
understood.....didn t you. I can have such things only if they (hinting at his wife) cut it and
give it (laughing)”

Anoop: “I eat those(fresh fruits and veggies) when my wife gives it to me..(smiling at his
wife)...I’'m fully dependent on my wife ....because she manages the grocery

Shah: “ I eat very less vegetables because of the taste issue...the only thing I eat is bitter
gourd..eating boiled vegetables is not possible also since I'm single and staying alone”.

Similarly, mothers were thought to be responsible for the fruits and vegetable

consumption needs of the younger family members.

Athira: “I include such things (fruits and veggies) in our diet daily...since we eat homely food,
mother give us such items... in a healthy way. She ensures that my child also gets the kind of
healthy food that she can consume. My mother includes leafy vegetables in our diet daily..”

The fruit and vegetable intake of women is influenced by their nurturer/carer role. Women
tend to not exercise their own choices and eat fruits and vegetables if their kid likes it. But

similar kind of preference did not emerge from a male parent.

Jaya: “My daughter likes it much..so we buy fruits regularly ....Mother (mother-in-law) gives
these to my daughter in the evening...So..I also eat them at that time”
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External influences like social functions and local dietary practices were other themes that

influenced fruit and vegetable consumption.

Feroz: “But the problem is that we may have to attend several wedding functions in a month.
When we go there, even though we control ourselves..see since 4 to 5 days, I am eating lot of
items like mutton, chicken biriyanis. Before that it was ‘perunnal’, ‘nombu’. Then, I myself felt
that I was getting weight”

Athira: “When we shifted from Bombay to Trivandrum...the culture there in Bombay was that
schools have a proper time table for eating.....one day they give full priority to fruits and
vegetables in a week. Since she (her daughter) got used to that, she is okay..but that culture is
not here in Kerala”.

3.3 DCE pilot study to elicit preferences during fruit & vegetable consumption

DCE questionnaire was administered among a subsample of the participants of the survey
regarding fruit and vegetable consumption. The number of participants was 100 and they
were purposively selected from the respondents of the cross-sectional survey. Univariate
analysis to describe the sample population was done in licensed version of SPSS (SPSS
Version 29.0.0.0 (241)). Further analysis of the data was completed using free trial version

of XLSTAT software (XLSTAT 2023.1.6 (1410)). Conditional logit model was applied.

3.3.1 Socio-demographic characteristics of the participants of DCE pilot study
The table 3.6 describes the baseline characteristics of the sample for DCE pilot study.
Table 3.6

Socio-demographic characteristics of the participants of DCE pilot study

Variable Category Frequency n
N=100
Sex Female 57
Male 43
Marital Status Married 23
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Never married 77

Educational status Higher Secondary completed 35
Degree completed 60
PG & above 5

Ration Card Type APL 55
BPL 45

3.3.2 Preference weight estimates from Conditional logit model with choice of the
individual as dependant variable

Preference weight estimates (coefficients) implies the relative importance of a particular
attribute over the range of levels included in the experiment. As expected, costlier items
(fresh fruits and vegetables) had a considerable negative preference over (have high
negative preference weights than) cheaper items. Also, there was a substantial high
preference for consuming fresh fruits and vegetables as side dish along with main meal
rather than intaking them as a full meal (either lunch or dinner). On the other hand, the
difference in the preference between items served as juice and cut pieces/salads was
negligible and not statistically significant. Adding no any extra salt or sugar was preferred
over adding extra salt or sugar for taste enhancement. But this difference in preference was
negligible and not statistically significant (Table 3.7).

Table 3.7
Relative preference weight estimates based on Conditional logistic regression with

choice of the individual as dependant variable

Attribute Level Standardized Standard Chi square P value
coefficient Error

Cost

L1- Cheaper  0.000 0.000

L2 - Costly -0.224 0.051 18.913 <0.0001
Mode of serving

L1 — As cut 0.000 0.000

pieces/salads

L2 — Asjuice  0.060 0.052 1.362 0.243
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Accompaniment

Taste
enhancement

L1 - As main
meal

L2 — As side
dish along
with main
meal

L1 — Will not
add extra salt
or sugar

L2 — Will add
extra salt or
sugar

0.000

0.376

0.000

-0.061

0.000

0.052

0.000

0.056

52.832

1.204

Note: Number of observations: 1600

<0.0001

0.272

Fig 3.4 Preference weight estimates based on Conditional Logit Model
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Table 3.8 Preference estimates from Conditional logistic regression represented in
terms of Odds Ratio

Attributes

Cost

Mode of serving

Accompaniment

Levels

Cheaper 1
Costly

As cut 1
pieces/salads

As juice

As main meal 1
As side dish 2.12

Odds Ratio 95%

0.64

1.13

along with main

meal

Ratio
Lower

0.52

0.92

1.73

CI for Odds

Upper

0.78

1.38

2.60

P value

<0.0001

0.243

<0.0001




Taste
enhancement
Will not add 1
extra salt/sugar
Will add extra 0.89 0.71 1.40 0.272
salt/sugar

3.3.3 Validity and reliability of the design

Assessing and reporting the validity and reliability of the design was not included in the
scope of the present DCE pilot study. Hence no deliberate planning was there to assess the
validity and reliability. Yet, taking reference from existing literature (Sarikhani et al., 2021),
the following comments can be made regarding the content validity:

e The qualitative method (in-depth interview) used in the development of attributes
and levels ensured that items that were included were relevant to a majority of the
respondents.

e During in-depth interview, the principal investigator developed expectations
regarding the effect of each attribute level on the preferences of individuals. This
could be considered an a priori hypothesis. The a priori hypothesis was checked by
examining the sign of estimated parameters derived through Conditional logit
model (Table 3.9).

Table 3.9

Comparison of a priori hypothesis with the estimated preferences

A priori hypothesis Estimated Remarks

parameter
There will be a negative preference for high- -0.224 Response validates the
cost items hypothesis
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Individuals prefer to take fruits and 0.376 Response validates the
vegetables along with main meal. Majority hypothesis

won’t prefer to take those as a full meal since

they are not habituated to eat like that.

Preference for juice over cut-pieces or salads 0.060 Response validates the
can’t be predicted since there was a mixed hypothesis

opinion. Yet, since the data collection

happened during summer season, juice may

be preferred over cut-pieces

Majority of individuals prefer adding extra -0.061 Response is opposite to the
salt or sugar while consuming fruits and hypothesis

vegetables, since taste is a major concern

Content validity implies the extent to which the findings are in line with a priori hypotheses

(Sarikhani et al., 2021). As shown in the table, except one, all other estimate parameters

match with the a priori hypothesis, suggesting a reasonably good content validity.
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CHAPTER 4

DISCUSSION

4.1 Summary of the study
The study aimed to assess the fresh fruits and vegetable consumption among young adults
in Trivandrum city and understand the preferences related to the consumption of fresh fruits

and vegetables using a mixed methods approach.

The cross-sectional survey quantitatively estimated the current status of consumption of
fresh fruits and vegetables in the study population. A Discrete Choice Experiment (DCE)
method was used to elicit the preferences related to the consumption of fruits and
vegetables. The DCE was developed based on the attributes identified through in-depth
interviews with the young adults. Since it is a comparatively new methodology in the field
of dietary preferences, there were no existing DCE tools to explore the preferences in fruits
and vegetable intake. Hence a DCE tool had to be developed based on the findings of the
qualitative data as well as the review of existing literature. The qualitative research
component also provided rich insights regarding the themes related to people’s fruit and

vegetable consumption.

The average daily intake of fresh fruits and vegetables in the study population (2.77 servings
per day) was found to be far lower than the recommended daily intake of five servings per
day. The percentage of population who consumed the recommended daily intake of fresh
fruits and vegetables was only 7.2 per cent which was lesser than 13.9 per cent that was
reported by a previous study in the Kerala carried among adult population (Thulaseedharan

et al.,, 2021). This proportion was closer to the finding that 7 per cent of young adults
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adhered to the recommended daily intake of fresh fruits and vegetables in a study done in

the USA (Franko et al., 2008).

The Discrete Choice Experiment was done to understand the attributes that influences the
preferences of young adults related to fruit and vegetable consumption. It indicated that
there was a preference to consume fruits and vegetables as a side dish/drink along with the
main meal rather than eating them alone for lunch/dinner and the cost of the fruits and

vegetables was an important attribute influencing the choice of fruits and vegetables.

There was a significant difference in the consumption of fruits and vegetables among those
who were employed and unemployed. Those who were unemployed had a lower intake of
fresh fruits and vegetables compared to the employed ones. This could be related to the
finding from the DCE that cost was a factor that was related to the choice of including fresh
fruits and vegetables in the diet. Other studies also suggest that unemployment can

negatively impact the healthy food choices (Smed et al., 2018).

The survey finding indicated that being married was significantly associated with better
fruit and vegetable intake. This finding is in line with the findings of previous studies that
being married or in a living arrangement with a partner was associated with more healthy
dietary behaviours including fruit and vegetable intake (Vinther et al., 2016). Many
sociological and psychological factors are thought to explain this including the sense of
meaning and obligations in life, spousal control and concern that helps in being responsible
and adhering to healthy behaviours etc. Studies have indicated this association among men

and women but were mostly stronger for men.
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The finding from the qualitative study also indicates that there is an expectation among the
men as well as sons/daughters that preparation of fresh vegetables and fruits for
consumption was the responsibility of the mother or wife in the family. Home-makers
however had an above average level of fruit and vegetable intake and may be related to

the fact that it is the women who prepares the fresh fruits and vegetables for consumption.

Contrary to the general expectation, people having higher educational qualification tend to
have lower intake of fruits and vegetables. Those who had an education level up to post-
graduation or above had less than average intake of fresh fruits and vegetables. This could
be due to the fact that those in the lower educational group could be mostly students who
would be staying with their parents. Their stay with the family could have a positive impact
on their intake of fruits and vegetables, as indicated by the qualitative study. On the other
hand, those having higher educational qualification may end up with better job and high
disposable income which they spent on unhealthy dietary choices, or they might be in-

search of job and are remaining unemployed.

4.2 Strengths of the study
e The consumption of fruits and vegetables was measured using standardised
questionnaire developed by the WHO for the purpose with show cards indicating
the standard serving sizes.
e This is one of the first attempts according to our knowledge to apply the DCE
method in India to understand the attributes that influence dietary choices - the
preferences of young adults related to fruit and vegetable consumption in the current

study.
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By attempting to detail a thorough process for creating the DCE survey and
outlining the findings of applying a DCE tool, this study contributes to the
understanding on the development of DCE and its use in studying dietary choices.

Regarding DCE pilot study, the major strength was that attributes and levels of the
DCE were developed through qualitative studies (In-depth interview and pre-
testing) which are considered a good practice.

Inclusion of both quantitative and qualitative approaches facilitated a broader
understanding regarding the fruits and vegetable consumption and the underlying

factors.

4.3 Limitations of the study

For the development of DCE tool, experimental design process had to be kept to
the minimum due to constraints in time and resource limitations. Also, the analysis
of DCE data was only focussed on the effects of attribute levels on the preferences
of participants. The effect of socio-demographic characteristics on their
preferences were not explored.

The DCE pilot study was carried out in a single geographical area (Trivandrum
city) with limited sample size and this could have limited the representation of the
population and the generalisability of the findings.

Since the DCE was based on hypothetical choices and the respondents do not
choose the food in real, this could have led to hypothetical bias, which is
commonly associated with DCEs

The process of thinking through and selecting the preferences in the DCE could
have been cognitively challenging for some respondents. Fruits and vegetables
were presented as a single item and no separate choice task was given for fruits

and vegetables. There is a possibility that compulsion to state preferences
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regarding both fruits and vegetables together contributed to the cognitive burden
of respondents. There can be differences in the way choices regarding fruits and
vegetables are made.

e Detailed remarks on the validity and reliability of the DCE tool couldn’t be given,

due to the limitations

4.4 Conclusion

Intake of fresh fruits and vegetables among young adults and children are much below the
recommended daily amounts. The findings of the DCE indicate that young adults had a
higher preference for less costly fruits and vegetables and preferred to consume them as
side dishes probably due to the existing food culture and cuisine. This study is one of the
first to use DCE as a method to understand dietary choices among adults in India. Larger
DCE studies on dietary choices and preferences, with bigger sample size and higher number
of attributes and levels could be helpful in exploring dietary preferences in detail and

developing successful dietary interventions.
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ANNEXURE I

PARTICIPANT INFORMATION SHEET
Survey among Young Adult Individual (18-30 years)

Sir/ Madam, Namaskaram, I am Dr Sandra K.N, studying for Masters of Public Health
(MPH) at Achutha Menon Centre for Health Sciences Studies, Sree Chitra Tirunal
Institute for Medical Sciences and Technology, Trivandrum. I am planning to conduct a
research titled ‘Understanding fresh fruit & vegetable intake choices among young
adults in Trivandrum City, Kerala: Development of a Discrete Choice Experiment’ as
a part of the course requirement for postgraduate studies (Masters of Public Health). This
consent form may contain terms and information that you do not understand. Please ask
me if any words or information is not clearly understood by you.

Purpose of the study

There is a growing concern about the rise of lifestyle diseases in Kerala. Unhealthy diet is
identified as one of the major risk factors for lifestyle diseases. WHO recommends regular
intake of fresh fruits and vegetables to manage such diseases. Previous widescale studies
in Kerala showed poor adherence to the recommended intake of fruits and vegetables.
This may get worse among urban young adults due to multiple reasons. This study aims to
assess fruit and vegetable consumption among young adults in Trivandrum city. Also, the
factors influencing the consumption of these items will be studied by developing a new
experimental tool for the same.

Procedure

This survey would take approximately 20-30 minutes of your valuable time. You will be
asked questions in private. Questions will be related to your personal details and diet
habits especially fruit and vegetable consumption. You won’t be requested to undergo any
kind of physical measurements or laboratory tests.

Why have you been invited?

You are invited for this study since you fulfill the inclusion criteria defined for this survey.
Your ward was selected randomly by a lottery system.

Voluntary participation

Your participation in this study is entirely voluntary and you are also free to decide to
withdraw permission to participate in this study at any time. If you do so, this will not
affect you in any way.

What are the possible risks of participating in this study?

It is not anticipated that there are any risks to participation in this study except the time

you spend for this.

What are the possible benefits of taking part in this study?
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There are no direct benefits to you from the study. Once the study is over, the findings will
be useful for developing experimental studies or policies that helps in boosting
community level healthy eating interventions in future.

Cost and financial benefit

There will be no costs to you for participating in this study. And you will not be paid for
your participation in this study.

Confidentiality

You will be interviewed in private. All information related to you will be kept confidential
and at no stage, your identity will be revealed. A respondent identification number (RIN)
will be assigned to each participant that will help in maintaining the confidentiality of the
data collected. Access to this number will be restricted to those analysing the data only.
Participant confidentiality will be safeguarded during and after the study. The study data
will be stored for a period of 3 years from the date of data collection.

Results of the research study

The final thesis report will be submitted for the fulfilment of the requirements of the MPH
degree. The thesis will be published in Dspace, SCTIMST. The findings may get
published as a working paper and presented in scientific conferences and may be shared in
appropriate scientific journals.

Contact information

If you have any research-related questions you may contact me or if you have any ethics-
related questions or you would like to verify my credentials, you may contact me or a
member of our institute’s ethics committee at the following address

Principal Investigator: Dr Sandra K N

MPH (2021-2023 Batch)

AMCHSS, SCTIMST, Trivandrum Thiruvananthapuram — 695011, Kerala, India Mobile:
+919048166350

Email: sandraknakshara@gmail.com

Signature of Principal Investigator:
Name of Supervisor: Dr. Manju R Nair (Scientist ‘D’, SCTIMST, Trivandrum)
For any clarifications regarding the study’s ethical clearance, you may contact the

Member Secretary of the SCTIMST- IEC. The phone number is 0471-2524689 and the
email id is iec.mem.sec@sctimst.ac.in
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ANNEXURE II

INFORMED CONSENT(Survey)
I have read/been read out the information in the information sheet. The nature of the study
and my involvement has been explained and all my questions have been answered
satisfactorily. By signing the consent form, I indicate that I understand what will be
expected of me and that I am willing to participate in this study. I understand that
participation in the study is voluntary and that I am free to withdraw at any time, without
giving any reason. I understand that my identity will not be disclosed. Further information
will not be released to third parties or published. I have been informed who should be

contacted if the need arises. I have been given a copy of the information sheet for my
reference.

Participant’s name:

Participant’s signature/ thumb impression:

Date:

Interviewer’s name:

Interviewer’s signature:

Date:
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ANNEXURE III

Understanding fresh fruit & vegetable intake choices among young adults in
Thiruvananthapuram City, Kerala: Development of a Discrete Choice Experiment

Survey regarding diet among young adults in the age group 18-30 years
INTERVIEW SCHEDULE FOR SURVEY
Participant ID:
Ward No.
House No.

SECTION 1- SOCIODEMOGRAPHIC DETAILS

SECTION 1- SOCIODEMOGRAPHIC DETAILS
I would like to know some details regarding you and your household

Q.No | Question Response
1 Name of the respondent
2 Sex of the respondent 1. Male
2. Female
3. Others
3 What is your age? (completed age as of | .......... years
your last birthday)
4 What is your current marital status? 1. Never married
2. Currently married
3. Cohabiting
4. Separated/divorced/widowed
5 What is the highest level of education 1. No formal education
you completed? 2. Primary school completed
3. High school completed
4. Graduate completed
5. Post graduate degree and
above
6 What is your current occupation? 1. Professional
2. Clerical
3. Manual labourer
4. Self employed
5. Home maker
6. Unemployed
7. Student
8. Others (specify)
7 What is the monthly income level of
your household?
8 What is the type of ration card held by 1. Antyodaya
your family? 2. BPL
3. APL
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4. No ration card

9 How many people including yourself
live in your household?

SECTION 2 - DIET

SECTION 2.1 — FRUITS & VEGETABLES

The next questions ask about the fruits and vegetables that you usually eat. [ have a
nutrition card here that shows you some examples of local fruits and vegetables. Each
picture represents the size of a serving. As you answer these questions please think of a
typical week in the last year.

1 | In a typical week, on how many days do you eat fruit?
Number of days
(USE SHOWCARD) Don’t know 77
2 | How many servings of fruit do you eat on one of those
days? Number of days
Don’t know 77
(USE SHOWCARD)
3 | In a typical week, on how many days do you eat
vegetables? Number of days
Don’t know 77
(USE SHOWCARD)
4 | How many servings of vegetables do you eat on one of
those days? Number of days
Don’t know 77
(USE SHOWCARD)

SECTION 2.2 - DIETARY SALT

With the next questions, we would like to learn more about salt in your diet. Dietary
salt includes ordinary table salt, unrefined salt such as sea salt, iodized salt, salty stock
cubes and powders, and salty sauces such as soy sauce or fish sauce (see showcard).
The following questions are on adding salt to the food right before you eat it, on how
food is prepared in your home, on eating processed foods that are high in salt such as
[insert country specific examples], and questions on controlling your salt intake. Please
answer the questions even if you consider yourself to eat a diet low in sallt.

5 | How often do you add salt or a salty sauce such as soy 1. Always
sauce to your food right before you eat it or as you are 2. Often
eating it? 3. Sometimes

4. Rarely
(SELECT ONLY ONE) 5. Never
77.  Don’t know
(USE SHOWCARD)

6 | How often is salt, salty seasoning or a salty sauce added 1. Always

in cooking or preparing foods in your household? 2. Often
3. Sometimes
4. Rarely
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5. Never
77. Don’t know
7 | How often do you eat processed food high in salt? By 1. Always
processed food high in salt, I mean foods that have been 2. Often
altered from their natural state, such as packaged salty 3. Sometimes
snacks, canned salty food including pickles and preserves, 4. Rarely
salty food prepared at a fast food restaurant, cheese, bacon 5. Never
and processed meat 77. Don’t know
(USE SHOWCARD)
SECTION 2.3 — DIETARY OIL
8 | What type of oil or fat is most often used for meal 1. Mustard oil
preparation in your household? 2. Coconut oil
3. Groundnut oil
(Select only one) 4. Sunflower oil
5. Soyabean oil
6. Palm oil
7. Vanaspati oil
8. Pure Ghee
9. Butter
10. Can’t
decide/Not in
particular
11. Other
(specify)
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ANNEXURE IV

Show-Card for STEPS Survey

Typical Fruit and Vegetables and Serving Sizes

VEGETABLES 1 Serving = Examples
are considered to be:
Raw green leafy vegetables 1 cup Spinach, salad, etc.
Other vegetables, cooked or chopped | 2 cup Tomatoes, carrots, pumpkin, corn,
raw Chinese cabbage, fresh beans, onion,
etc.
Vegetable juice Y4 cup
FRUIT 1 Serving = Examples
Is considered to be:
Apple, banana, orange 1 medium @ “
size piece
Chopped, cooked, canned fruit Y4 cup
Fruit juice Y% cup Juice from fruit, not artificially

flavoured

Serving size

One standard serving = 80 grams (translated into different units of

cups depending on type of vegetable and standard cup measures
available in thecountry).

Note: Tubers such as potatoes and cassava should not be included.
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ANNEXURE V
Questionnaire for DCE(Discrete Choice Experiment) to elicit the preferences during
the consumption of fruits and vegetables

“Suppose you are going to set a diet plan for yourself, giving more importance to fresh fruits and
vegetables in your lunch/dinner. Imagine that your plan is for eight days. For each day, tell me
which one would you choose. Two diet-plans are given for each day. You may choose one out of

two plans for each day. Please give response for all the eight days.”

Day 1

4: 213631 P A

Will cost 50 Rupees

>
Will take it as juice pieces
>
For lunch/dinner, will take juice only Wil eat this with other foods for lunch/dinner

Will not add extra salt/sugar before eating

Will add extra salt/sugar to the juice before
eating

Which one would you choose?

A
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Day 2

Will cost 50 Rupees

Will cost 100 Rupees

Will drink the juice with other foods for
lunch/dinner

Will not add extra salt/sugar before eating

Will add extra salt/sugar to the juice before
drinking

Which one would you choose?

A
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Day 3

Will cost 100 Rupees Will cost 50 Rupees

Will take it as juice

For lunch/dinner, will take juice only Will eat this with other foods for lunch/dinner
Will not add extra salt/sugar to the juice Will add extra salt/sugar before eating
before drinking

Which one would you choose?

A Or B
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Day 4

i

Will cost 50 Rupees Will cost 100 Rupees

Will take it as juice

Will eat this with other foods for lunch/dinner For lunch/dinner, will take juice only
Will not add extra salt/sugar before eating Will add extra salt/sugar before drinking

Which one would you choose?

A Or B
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Day 5

Will cost 100 Rupees Will cost 50 Rupees

¥

Will take it as juice

Will drink this with other foods for For lunch/dinner, will eat this only
lunch/dinner

Will add extra salt/sugar before drinking Will not add extra salt/sugar before eating

Which one would you choose?

A Or B
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Day 6

Will cost 50 Rupees

For lunch/dinner, will take juice only

Will eat this with other foods for lunch/dinner

Will not add extra salt/sugar before drinking
Will add extra salt/sugar before eating

Which one would you choose?

A Or B
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Day 7

Will cost 50 Rupees

For lunch/dinner, will eat this only Will drink this with other foods for
lunch/dinner

Will not add extra salt/sugar before eating Will add extra salt/sugar before drinking

Which one would you choose?

A Or B
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Day 8

Will cost 50 Rupees

Instead of juice, will take it as salad-cut pieces Will take it as juice

For lunch/dinner, will eat this only

Will drink this with other foods for
lunch/dinner

Will add extra salt/sugar before eating

Will not add extra salt/sugar before drinking

Which one would you choose?

A
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ANNEXURE VI

TTBUMD M@ MWD MIAMSL3CM, 18-30 AR WO @JOWQYSS
QARMEOBZOS @HHU6M B alSIELSM DN CQNEIYES VAEQY

Qe al@)e

(QLREQYVI@ IETHFEBIMNAUAEHOIYSS QAU (@b )

aVo /200Wo ,

MAAYPI®0 , EDOAD AVIM O .af)M . TNTBAUM MM a@o (B ANOBIE TN@MOUD

6 AL @D @crbqjxgls(ggﬁmel O(QY @HEIWS QANIBIOEHOD DEQUHEM BRIV
@02l MEAGMOM HAVARAITD HaIODRM @REBIW e af)OMD AllaHW OIS
NI@GEOMDE MIGEOTIB (20EQYYIV B0l al6R]d 6)aO@ O )alClLsms.
TGBUM D@0 MUNOOTNT GOAMIL3M, 18-30 QY AUO® (JOVRss
QAURMEOBSOS BHHUEM BTOW MV6NIAUSg| DD alOMo, MNIBEOIMADE I3
alOMOBIOAY @OUWAOIWIZI6M MSADM®. L0V QAAIGEM al@OTI@D (B1EBUd LS’
2MPILI0BOOD QUOLSBDUd BRSEBIQBIE0 . aBOD®ERIEjo QUOLBH:E80 QlQICEBESD
ANOBUD LB AUB®RIW A QILI0WIR] af)eHIBd BRI af)@OMIS’ alOGIER .

aJOMOBIOCY DEGUOYo

CHOSOMITD oJaSGDW_gd aaom Lol 66 woell 6eIWeERUd QLW @R UDENWI6M
2WATDHN® . BRMICOIWIHORIW BHHUEMo DOM@o BRIWEDBIOS QY6
B0MEBEHLI0MMIW] B66MAMWIFENE DDOMI® (J@IQNUS| ag)@8COMO6Mo
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aBOOWOEM. DD alOMOMO Y BT DEGUDYe TITAUMMMaf@o MNWEOHEL!
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a) MO, AEQOM DEGUD o EDOM D@0 BHHUEMEBUD BV LN T, af)IAMELJ00
0EIOBEOS AVOUWIMYPNE af) M’ BB alBlHHUMICAB> alOM AVAOIW (
Experimental Tool) 9ale@ouils] &66MmOd: af) M @O6NT.

alOM (IO M BUd

QVOBQYVIB A lOEPFEIQOM MIWEO'S QllRIERGIW MW OTOAY aRd63Ue 20-30
A QO] QIBOMEDNIo . MITHERIS AN|BHOBIRAIWISOW @830 B.a10RLEIBUD
Gal0ElEBE:. ®IWBOS allel QUB@lalE20W AAIEMBUD ((JOWo, HOQIQIDASIE: dSlel,
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ANNEXURE IX
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ANNEXURE X

PARTICIPANT INFORMATION SHEET
In-depth Interview among Young Adult Individual (18-30 years)

Sir/ Madam, Namaskaram, I am Dr Sandra K.N, studying for Masters of Public Health
(MPH) at Achutha Menon Centre for Health Sciences Studies, Sree Chitra Tirunal
Institute for Medical Sciences and Technology, Trivandrum. I am planning to conduct a
research titled ‘Understanding fresh fruit & vegetable intake choices among young
adults in Trivandrum City, Kerala: Development of a Discrete Choice Experiment’ as
a part of the course requirement for postgraduate studies (Masters of Public Health). This
consent form may contain terms and information that you do not understand. Please ask
me if any words or information is not clearly understood by you.

Purpose of the study

There is a growing concern about the rise of lifestyle diseases in Kerala. Unhealthy diet is
identified as one of the major risk factors for lifestyle diseases. WHO recommends regular
intake of fresh fruits and vegetables to manage such diseases. Previous widescale studies
in Kerala showed poor adherence to the recommended intake of fruits and vegetables.
This may get worse among urban young adults due to multiple reasons. This study aims to
assess fruit and vegetable consumption among young adults in Trivandrum city. Also, the
factors influencing the consumption of these items will be studied by developing a new
experimental tool for the same.

Procedure

This survey would take approximately 20-30 minutes of your valuable time. You will be
asked questions in private. Questions will be related to your personal details and diet
habits especially fruit and vegetable consumption. You won’t be requested to undergo any
kind of physical measurements or laboratory tests.

Why have you been invited?

You are invited for this study since you fulfill the inclusion criteria defined for this survey.
Your ward was selected randomly by a lottery system.

Voluntary participation

Your participation in this study is entirely voluntary and you are also free to decide to
withdraw permission to participate in this study at any time. If you do so, this will not
affect you in any way.

What are the possible risks of participating in this study?

It is not anticipated that there are any risks to participation in this study except the time

you spend for this.

What are the possible benefits of taking part in this study?
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There are no direct benefits to you from the study. Once the study is over, the findings will
be useful for developing experimental studies or policies that helps in boosting
community level healthy eating interventions in future.

Cost and financial benefit

There will be no costs to you for participating in this study. And you will not be paid for
your participation in this study.

Confidentiality

You will be interviewed in private. All information related to you will be kept confidential
and at no stage, your identity will be revealed. A respondent identification number (RIN)
will be assigned to each participant that will help in maintaining the confidentiality of the
data collected. Access to this number will be restricted to those analysing the data only.
Participant confidentiality will be safeguarded during and after the study. The study data
will be stored for a period of 3 years from the date of data collection.

Results of the research study

The final thesis report will be submitted for the fulfilment of the requirements of the MPH
degree. The thesis will be published in Dspace, SCTIMST. The findings may get
published as a working paper and presented in scientific conferences and may be shared in
appropriate scientific journals.

Contact information

If you have any research-related questions you may contact me or if you have any ethics-
related questions or you would like to verify my credentials, you may contact me or a
member of our institute’s ethics committee at the following address

Principal Investigator: Dr Sandra K N

MPH (2021-2023 Batch)

AMCHSS, SCTIMST, Trivandrum Thiruvananthapuram — 695011, Kerala, India Mobile:
+919048166350

Email: sandraknakshara@gmail.com

Signature of Principal Investigator:
Name of Supervisor: Dr. Manju Nair (Scientist ‘D’, SCTIMST, Trivandrum)
For any clarifications regarding the study’s ethical clearance, you may contact the

Member Secretary of the SCTIMST- IEC. The phone number is 0471-2524689 and the
email id is iec.mem.sec@sctimst.ac.in

88



ANNEXURE XI

INFORMED CONSENT (In-depth interview)
I have read/been read out the information in the information sheet. The nature of the study
and my involvement has been explained and all my questions have been answered
satisfactorily. By signing the consent form, I indicate that I understand what will be
expected of me and that I am willing to participate in this study. I understand that
participation in the study is voluntary and that I am free to withdraw at any time, without
giving any reason. I understand that my identity will not be disclosed. Further information
will not be released to third parties or published. I have been informed who should be

contacted if the need arises. I have been given a copy of the information sheet for my
reference.

Participant’s name:

Participant’s signature/ thumb impression:

Date:

Interviewer’s name:

Interviewer’s signature:

Date:
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ANNEXURE XII

In-depth interviews among study participants to explore the factors influencing their

food choices and identify the attributes for Discrete Choice Experiment

INTERVIEW GUIDE

Base level information on food pattern

What kind of food you prefer the most?
Why you eat/prefer those items?

Knowledge on healthy eating

What do you meant by ‘healthy foods’? What are ‘unhealthy’ foods?

Did you ever tried/ trying to stick on to ‘healthy eating’? If yes, why? any
difficulties faced while doing so? If no, why

What is your opinion regarding fruit and vegetable intake?

Why it is said that fruits and vegetables are important for health?

Choice/purchase of fruits and vegetables

In what ways you incorporate fruits and vegetables in your diet? If not taking fruits
and vegetables, why? Any other healthier alternatives?

For you, how important is eating fresh fruits and vegetables regularly?
When do you purchase/eat fruits and vegetables usually?

From where you obtain fruits and vegetables?

Name some fruits and vegetables you usually eat

Why you pick particular items and why not pick other items?

Any concerns in getting/ eating fruits and vegetables?

What can you do to improve fruit and vegetable intake?

What others can do to improve fruit and vegetable availability/intake?
(government, shop keepers etc)
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ANNEXURE XIII

TN@BUNMDaj@o MWEOBIG MOAMIIL3M, 18-30 QWYY WO (JOWQYSE QYAURMEBEO'S
RHHUM GBI alSlELBM DM QUNIWYSS @REIQ6I.
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@m%m”mmcg@em@om QOERHUd @RSEEIWBIE0 . aBODESEjo QUOBIHEBO
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Ph: 0471-2524234
Email: iec.mem.sec@sctimst.ac.in
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ANNEXURE X1V
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ANNEXURE XV
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? Thiruvananthapuram - 695 011, Kerala, India
(An Institute of National Importance under Govt, of India)

Grams : Chitramet, Phone : +91-471-2443152, Fax : 491-471-2550728/ 2446433, E-mail : sct@sctimst.ac.in, Website : waw.sctimet.acin

Institutional Ethics Committee
(IEC Regn No. ECR/189/Inst/KL/2013/RR-21)

SCT/IEC/2009/MARCH/2023 18.04.2023

Dr. Sandra KN
MPH Student, AMCHSS

SCTIMST Thiruvananthapuram

Dear Dr. Sandra,

The Institutional Ethics Committee held on 18" March, 2023, reviewed and discussed your application
to conduct the study titled “UNDERSTANDING FRESH FRUIT AND VEGETABLE INTAKE CHOICES
AMONG YOUNG ADULTS IN TRIVANDRUM CITY, KERALA: DEVELOPMENT OF A DISCRETE CHOICE
EXPERIMENT (IEC/2009)".

The following members of the Ethics Committee were present at the meeting held on 18" March,

2023.
SL. | Member Name Highest Degree Gender | Scientific /Non Affiliation
No. Scientific with
Institution(s)
1. | Smt. Sathi Nair MA (English Female | Lay Person No
Literature)
2. Dr. Pradeep S MBBS, MD Male Basic Medical No
Scientist
3. Dr. Christina George MD Psychiatry Female | Clinician No
4. Dr. P. Manickam BSMS, MSc Male Health Science No
(Epid).,PhD Expert/ Social
) Scientist
5. Adv. Priya Kaimal LLM, MBL Female | Legal Expert No
6. Dr. Biju Soman MBBS,MD, DPH, Male Basic Medical Yes
MSc, DLSHTM Scientist
7. Dr. Syam K MBBS, MD, DM Male Clmlcnan v :es
ini PhD Male Basic Medica es
8. Dr. Srinivas G S
(Member
Secretary)
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SCT/IEC/2009/MARCH-2023
The following documents were reviewed:

Qriginal submission

1. Responses/Amendments made based on the Reviewer's comments

2. Checklist Form

3. Covering letter addressed to the Chairman, IEC, SCTIMST dated 0303 2023

4. |EC Application Form

5. Research Proposal

6. Interview schedule for survey in English and Malayalam

7. Participant Information Sheet and Informed Consent Form in English and Malayalam
8. CV of Principal Investigator and Guide

9. Declaration Form

10. SRC Recommendation Letter

Revised submission

Covering letter addressed to the Chairman, IEC, SCTIMST dated 05.04.2023
Copy of IEC Recommendation letter dated 03.04.2023
Checklist Form

IEC Application Form
Research Proposal
Interview schedule for survey in English and Malayalam

Participant Information Sheet and Informed Consent Form in English and Malayalam
CV of Principal Investigator and Guide
Declaration Form

1b. SRC Recommendation Letter
IEC Decision

OONOLWLN S

The IEC approved the conduct of the study in the present form.

Remarks:

The Institutional Ethics Committee expects to be informed about the progress of the study, any SAE

occurring in the course of the study, any changes in the protocol and patient information/informed
consent and asks to be provided a copy of the final report.

There was no member of the study team / Guide who participated in voting / decision making
process. The ethics committee is organized and operated according to the requirements of Good
Clinical Practice and the requirements of the Indian Council of Medical Research (ICMR).

Sincerely,

ol —

Dr. G. Srinivas
Member Secretary, IEC

UTIONAL ETHICS
MINTTEE (C)
SCus

MEMBER SECRETARY
INSTITUTIONAL ETHCS COVMITTEE (IEC)
SCTIMST, THIRUVANANTHAPURAM
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Document Information
Analyzed document Sandra_thesis_plagiarismcheck.docx (D171968414)
Submitted 2023-07-10 18:40:00
Submitted by Manju R Nair
Submitter email manjun@sctimst.ac.in
Similarity 0%
Analysis address manjun.sctims@analysis.urkund.com

Sources included in the report

SA Revised manuscript_BMC-PH_DAIVADANAM et al_24 April.docx oo,
Document Revised manuscript_BMC-PH_DAIVADANAM et al_24 April.docx (D14082832) oo
SA sreeshma.docx ==

Document sreeshma.docx (D35851611)

Entire Document

ABSTRACT

Introduction In the context of a growing burden of non-communicable diseases (NCDs), there is a significant focus on
their prevention and control. The consumption of fresh fruits and vegetables is recognized as a protective behaviour that
reduces the risk of NCDs. Studies from Kerala indicates that the intake of fresh fruits and vegetables among the adults is
considerably lower than the recommended amounts. It is a known fact that the dietary behaviour and choices begin in
early adulthood and therefore is an ideal period for healthy dietary behaviour interventions. The aim of this study is to
understand the fresh fruits and vegetable intake among young adults in the age group 18-30 years living in Trivandrum
city, Kerala and understand how young adults make preferences related to the consumption of fruits and vegetables.
Methodology A cross-sectional survey was carried out among young adults aged 18-30 years (n = 280, mean age:
23.63(SD 3.53) years), to understand the fresh fruit and vegetable consumption among them. Since conventional
methodologies are limited in scope to understand dietary choices, a Discrete Choice Experiment (DCE) was used to elicit
the preferences and decision making of young adults related to consumption of fresh fruits and vegetables. Results The
average daily intake of fresh fruits and vegetables in the study population (2.77 servings per day) was considerably lower
than the recommended daily intake of five servings per day. The proportion of young adults who adhered to a
recommended daily intake of fresh fruits and vegetables was 7.2 per cent. The DCE indicated a higher preference for
consuming fruits and vegetables as a side dish/drink along with main meal (B = 0.376; p &gt; 0.0001), and lower
preference for costly items (B = -0.224; p &gt; 0.0001). Discussion Intake of fresh fruits and vegetables among young
adults and children are much below the recommended daily amounts. The findings of the DCE indicate that young
adults had a higher preference for less costly fruits and vegetables and preferred to consume them as side dishes
probably due to the existing food culture and cuisine. This study is one of the first to use DCE as a method to understand
dietary choices among adults in India. Larger and more detailed DCEs may help to have a better understanding of dietary
preferences among young adults and inform targeted interventions.

CHAPTER 1

INTRODUCTION AND REVIEW OF LITERATURE
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