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Abstract
A virtual coach, Sam, was created by the Perfect Fit
project to aid users in establishing a foundation to
stop smoking via the means of making them more
physically active. Data from 500 users had been
collected from them during stages which start with
a pre-screening phase until a post-questionnaire
phase. In the latter stage, they provided a rating
regarding their satisfaction or dissatisfaction with
Sam and a free-text response mentioning the rea-
sons why.
Through different means of analysing the data, the
research question is answered, which is determin-
ing the reasons to be satisfied or dissatisfied with
a virtual coach for quitting smoking and becom-
ing more physically active. The three methods of
analysis that have been used are a qualitative the-
matic analysis of the free-text responses, a quanti-
tative analysis of user characteristics and ratings to
obtain Pearson correlations, and a literature study.
The findings display five themes which altered
users’ satisfaction when using Sam. These themes
are technical competency, beneficiality, user expe-
rience, interrelations and conversationalist. The
quantitative analysis had resulted in correlations of
at most a moderate degree. However, from the ones
which displayed a significant p-value, only 3 cor-
relations against ratings were found and 3 correla-
tions against themes were found. A literature study
conducted on outcomes of research from relevant
eHealth applications aided the direction of some
correlations, such as ones with personality traits.
Moreover, their correlation outcomes were com-
pared to shed light on whether the outcomes of this
research and previous ones align or differ. Some
correlations did align such as with the case of the
beneficiality theme against a user’s characteristic of
conscientiousness and emotional stability.

1 Introduction
A downward global trend in the percentage of smokers ex-
isted on average, however, that is quite the contrary when it

comes to lower-income and lower-socioeconomic countries
or ethnic groups [1], [2].

It is important to help society in tackling this outstanding
issue since smoking does not only affect its user but also
greatly affects the surrounding people. This is known as
second-hand smoke and it is greatly detrimental to others’
health [3], [4].

Cessation methods in the present day involve more
software-based techniques. Most commonly, text-based ones,
also known as conversational agents or virtual coaches, have
been implemented such as in the UK [5] and China [6]. Such
studies, in addition to [7]–[9], have proved that eHealth in-
terventions are successful and worthwhile to an extent. This
paper delves into such a coach which was developed by the
Perfect Fit project, Sam [10], [11].

User satisfaction plays a role in using these apps and ele-
ments which have been identified contribute to it were how
motivating messages were and the usability of the app itself
[12]. Moreover, it is not only the structure of intervention
and the inclusion of motivation, however, it is also the con-
tent, length and how personal these motivational messages
were that play a role in satisfaction [13].

This research aims to further fill the gap in providing in-
sight and recommendations on what users value most about in
a conversational agent which made their experience satisfac-
tory or the contrary. This is the aspect to which this research
contributes through the means of a mixed-method analysis.

The main data set from which a subset of 500 users were
used for this research is publicly available [14]. These 500
were only used since they provided valid data across all stages
of inputting data.

Three methods of analysis have been used, namely, a qual-
itative thematic analysis of the free-text responses, a quan-
titative analysis of user characteristics and ratings to obtain
Pearson correlations, and a literature study.

The findings display 5 themes which altered users’ satis-
faction when using Sam. These themes are technical compe-
tency, beneficiality, user experience, interrelations and con-
versationalist. The quantitative analysis had resulted in cor-
relations of at most a moderate degree. However, from the
ones which displayed a significant p-value, only 3 correla-
tions against ratings were found and 3 correlations against
themes were found. A literature study conducted on out-
comes of research from relevant eHealth applications aided



the direction of some correlations, such as ones with person-
ality traits. Moreover, their correlation outcomes were com-
pared to shed light on whether the outcomes of this research
and previous ones align or differ. Some correlations did align
such as with the case of the beneficiality theme against a
user’s characteristics of conscientiousness and emotional sta-
bility. Further insight into Sam and the methods of analysis
are provided in section 2.

2 Methodology
More than 500 users took part in an experiment in which they
used a text-based virtual coach, also known as a conversa-
tional agent called Sam [11]. Users were not required to stop
smoking throughout this experiment. Rather, its purpose was
to lay down a foundation which enables them to stop smok-
ing down the line. Sam provided physical activities for a user
to carry out as well as self-reflection activities that provided
motivation and purpose to stop smoking, such as envisioning
its benefits or a better future self.

Users took part in five conversational sessions where the
aforementioned activities were provided and feedback was
obtained, such as effort spent on activities or experience from
their previous session.

A variety of data had been obtained from the participants,
which are publicly accessible in this data set [14]. These are
categorised and referred to as follows:

1. “Pre-screening” data: obtained in the initial stages of
the experiment. Some data obtained regards a partici-
pant’s background information and habits, whilst other
data were used to determine participation eligibility.

2. “Pre-questionnaire” data: regards a user’s characteristics
which are further elaborated in [11] and in section 2.2.
For example, it can offer insight into users’ characteris-
tics in terms of smoking and physical activity behaviour.

3. “Post-questionnaire” data: obtained after a participant
completed all five coaching sessions. They provide a rat-
ing from -5 to 5 and a free-text response to the question
‘How satisfied or dissatisfied were you with the conver-
sational agent Sam?’.

Method triangulation
To answer the research question in determining the reasons
to be satisfied or dissatisfied, three methods of analysis were
used, hence a mixed-method analysis.

An inherent part of how the outcomes of these analyses
are presented and tied into each other is method triangula-
tion [15]. Method triangulation entails using outcomes of
conducting different methods of analysis to either re-enforce
findings or shed light on unexpected results.

The current section provides insight into what the three
methods of analysis were and how they were conducted.
Section 3 delves into what their outcomes were and applies
method triangulation.

2.1 Thematic analysis
Out of all the participants, 500 valid responses had been ob-
tained. These valid responses are ones in which users ap-

propriately replied to questions and passed all the attention
checks.

Thematic analysis [16], a form of qualitative data analysis,
had been conducted on the 500 free-text post-questionnaire
responses to generate an initial set of codes. A code repre-
sents an element of motivation or rationale behind a given
response. Each response can have anywhere from zero codes
to multiple codes assigned to it.

These codes are based on which components could be di-
rectly extracted from a response, using the semantic approach
[16] or inferred, using the latent approach [16], which add
value and relate to answering the research question.

Step 1: Getting familiar with data
At the start of the analysis, it was important to have a repeated
reading [17] of the free-text responses obtained. This was to
ensure all responses were valid and to get an initial grasp on
concepts users pointed out regarding whether they were sat-
isfied or not. Moreover, it provided an initial idea of patterns
that exist which aided in determining how to approach the
first iteration of creating codes and how granular they should
have been.

Step 2: Creating codes
The first iteration of generating these codes was quite broad
and served the purpose of encompassing as many elements
as possible. As a result, there were codes with overlapping
meanings, ones with no clear distinction, as well as codes
with a low frequency which did not further add value to an-
swering the research question.

The second iteration served the purpose of refining the
codes to become more differentiable and distinct. A pitfall
in using the latent approach is striking the fine balance be-
tween assumptions and inferring meanings, which can be eas-
ily blurred. It was crucial for the quality of data to not as-
sign meanings a coder views as plausible when in fact it is a
meaning the user did not intend to portray. Otherwise, this
introduces a bias from the coder’s perspective and generates
misconstrued codes.

Step 3: Second coder
To ensure that the coding scheme was replicable and that bias
was minimised, a second coder had also independently as-
signed codes, from the same set of codes, generated before-
hand, to the same set of responses.

The second coder had been trained on 3 sets of 10 re-
sponses. These responses were chosen to demonstrate a wide
array of codes. The remaining responses were independently
coded by the second coder with no further guidance. Accord-
ing to [15] this is a form of investor triangulation which adds
benefits of confirming findings, or providing new insights and
perspectives into the analysis conducted.

Step 4: Finalising the coding scheme
A Cohen’s Kappa had been calculated to determine the agree-
ment between both coders. The Cohen’s Kappa calculated,
using this tool [18], was 0.64, which indicated a moderate
agreement [19].

Finally, a discussion had been held between both coders
to discuss their rationale regarding the codes and what was



deemed to be most suitable to reach a consensus on the final
coding scheme. Codes were reassigned accordingly to the
responses so that thematic analysis can proceed to defining
and naming themes.

Step 5: Defining and naming themes
Codes were compared against each other to determine un-
derlying similarities in their overarching purposes, which are
referred to as themes. The themes identified served as a rep-
resentative of the main driving factors of why users could be
satisfied or dissatisfied with using a virtual coach.

Accessing analysis outcomes
The thematic analyses conducted only examined 500 valid
free-text responses. The quantitative analysis was only con-
ducted on the user characteristics of the same 500 users. The
outcomes of the thematic analysis along each of the steps are
publicly accessible [20]. Moreover, the main data set, which
is more extensive, from which these 500 user data points were
obtained is publicly available [14] as well.

2.2 Quantitative data analysis
A quantitative analysis had been conducted on data gath-
ered from users across all stages, namely pre-screening, pre-
questionnaire and post-questionnaire data.

The analysis conducted aims to find Pearson correlations,
using [21] as a guideline for the interpretation of the de-
gree of correlation, between users’ characteristics, ratings,
and corresponding themes in their free-text responses. These
user characteristics from the pre-questionnaire data often con-
sisted of numerous components that had to be aggregated to
adequately provide complete insight. Based on the guidelines
by [22] and [23], the calculated Cronbach’s α for each of the
aggregated characteristics, were significantly high, using the
means of the items as index measures.

User characteristic Cronbach’s α
Physical activity identity 0.89

Quitting self identity 0.76
Smoker group identity 0.79
Smoker self identity 0.74

Non-smoker self identity 0.67
Non-smoker group identity 0.79

Quitting self efficacy 0.83
Need for cognition (NFC) 0.77

Table 1: Cronbach’s α for aggregated user characteristics used
within this research.

2.3 Literature study
As the final step of this research, a literature study had been
conducted on studies which delve into user experiences of
similar eHealth applications. Findings from this literature
study helped re-enforce results obtained or bring to light dif-
ferences that exist. Either of the outcomes provides further
insight into eHealth and what can be done to further improve
such applications.

3 Findings
This section provides insight into what each of the themes
represents. Some codes may be used to provide further clar-
ity, however, the full list of codes per theme used can be found
in [20]. The themes generated are as follows:

1. Technical competency
2. Beneficiality
3. User experience
4. Interrelation
5. Conversationalist
The following table displays Pearson correlations and the

p-value of hypotheses tested against themes. As previously
mentioned, [21] is used as a guideline in determining the de-
gree of correlation.

Hypothesis Correlation p-value
Age vs Themes

Technical competency 0.07 0.13
Beneficiality 0.08 0.07
User experience 0.11 0.01
Interrelation 0.03 0.56
Conversationalist 0.02 0.61

Conscientiousness vs Themes
Technical competency 0.04 0.43
Beneficiality 0.03 0.47
User experience 0.14 0.001
Interrelation 0.03 0.54
Conversationalist 0.05 0.23

Emotional stability vs Themes
Technical competency 0.004 0.93
Beneficiality 0.06 0.18
User experience 0.11 0.01
Interrelation 0.004 0.93
Conversationalist 0.06 0.16

Openness to experiences vs Themes
Technical competency 0.008 0.86
Beneficiality 0.04 0.42
User experience 0.04 0.32
Interrelation 0.03 0.57
Conversationalist 0.06 0.21

Table 2: Pearson correlation coefficient for hypotheses tested against
themes and their corresponding p-value.

This research conducted covers an age range of 18 to 74
years old. Therefore, it was interesting to explore whether
age played a role in this research and displayed any signifi-
cant correlations with the themes generated since it also dis-
plays a wider age range than previous research which is out-
dated, however. Given time constraints, no recent research
was found explicitly tackling this correlation again, therefore,
it was worth filling in this gap found.

On the other hand, personality traits have been shown to
affect perceived usefulness and satisfaction in a user’s expe-
rience [24], [25]. As a result, the remaining three hypothe-
sis categories contain an element of a user’s personality trait



against themes. This is to be able to compare results with
previous research and denote points of alignment or differ-
ences. Additionally, the data set used in this research is wider,
therefore, it is capable of providing further insight into these
correlations.

The reasoning for these chosen traits was that they seemed
to go hand in hand with the characteristics a person changing
their lifestyle should contain. The following illustrates what
each trait portrays, using previous research as insight [24],
[25], and why it was of interest to test correlations against
them.

• Conscientiousness: relates to mindfulness, and goal-
directed behaviours of a person so that they achieve re-
sults whilst also being efficient. Correlations here were
tested to shed light on whether how motivated a person
is to commit to Sam and the activities provided in order
to achieve results alters their satisfaction.

• Emotional stability: contains notions of how people deal
with their stress, anxiety, or physical and emotional re-
sponses to threats and challenges. Correlations here
were tested to shed light on whether a person’s nature
in how they view Sam’s purpose, in an optimistic light
or in a pessimistic threatening manner, alters their satis-
faction.

• Openness to experiences: demonstrates how eager a per-
son is to learn and delve into new experiences in an ac-
cepting manner. Correlations here were tested to shed
light on whether how open-minded and welcoming a
person is to new situations and changes, such as what
Sam involves them in, alters their satisfaction.

Results from the previous studies [24], [25] are com-
pared in their relevant sections when themes are discussed
to demonstrate whether findings from this research align or
differ from the ones conducted previously.

The correlations explored are listed in table 2, to provide
an insight into their degree of correlation and their p-value.
However, only three of them meet the p-value criteria of be-
ing less than or equal to 0.05. These three all relate to cor-
relations against the theme ’User Experience’, which is also
stated again in its section. Since the remainder did not satisfy
the p-value requirement of significance, they are only indi-
cated in table 2 for transparency and further insight.

Referencing to user responses
In the published outcomes [20] each user had been assigned a
“sequentialID” from P1 to P500. These will be referred to af-
ter directly quoting users’ free-text responses when providing
further insight into a theme.

Since each response may have multiple codes assigned to
it, the part of the response which corresponded to why the
theme, and thus the underlying code, were appropriate to be
assigned to it are indicated in bold. However, if the entire
quote relates solely to one theme, it will not be indicated in
bold for readability’s sake.

Not only were the responses chosen based on which ones
contained the most frequent codes, but also so that the under-
lying codes assigned are not identical across responses quoted
in order to portray a wider and clearer definition of a theme.

3.1 Technical competency
“It was a really nice experience, it felt like talking
to a real human being.” (P25)
“Very interactive and offered good activities”
(P106)
“it was intuitive and reasonably well structured”
(P279)

This theme regards users’ critique on how well the technical-
ities of the coach were perceived. The most frequent aspect
that users cared about in this regard was how realistic Sam
was, either a human-like or bot-like experience. The runner-
up relates to the interactivity of Sam which ties into how in-
teresting it was to communicate with an agent, instead of only
filling in a form.

This theme also encompasses technical aspects of the agent
such as how relevant the information it provided was, its
straightforwardness, restrictiveness in options to reply with
and its efficiency, to name a few. This theme was most fre-
quently occurring with a frequency of 208 and a total of 12
codes that fall under it.

3.2 Beneficiality
“It felt he was helping me along” (P22)
“It was extremely user friendly and I felt it was very
supportive” (P191)
“He is straight to the point and his/her advice and
suggestions on how to approach the stopping of
smoking is very helpful and informative, and easy
to remember.” (P343)

This theme regards well Sam was in achieving its purpose.
This relates to how helpful it was, and the encouraging, ed-
ucational and pragmatic aspect of it. Moreover, it relates to
whether it provided good advice to the users, aside from how
relevant it is to them which was mentioned in the previous
theme. This theme consists of 5 codes with a total frequency
of 111, making it the second-lowest frequency.

In previous studies [24], [25] it was shown that conscien-
tiousness and emotional stability played a role in “perceived
usefulness”, which is similar to this theme’s meaning, how-
ever no correlations of significant p-values were found in ta-
ble 2 regarding this relationship.

3.3 User experience
“It was nice and easy to complete” (P219)
“It felt quite engaging and easy to use” (P297)
“He did just fine.” (P467)

This theme regards the experience of using the coach. It re-
lates to whether it was quite enjoyable or that users felt quite
neutral towards it, whether it was user friendly, or engaging.
This theme also encompasses fun, simplicity, and smooth-
ness perceived by the user. A total of 12 codes fall under this
theme with a total frequency of 178, making it the second-
highest.

A correlation of 0.11 and a p-value of 0.01 had been iden-
tified with this theme against age, indicating a weak correla-
tion between the two. Moreover, a correlation of 0.14 against



conscientiousness with a p-value of 0.0001 indicates a weak
correlation as well. Lastly, a correlation of 0.11 and a p-value
of 0.01 against emotional stability had been identified which
also indicates a weak correlation.

3.4 Interrelation
“It’s almost like talking to a real person. He’s com-
passionate and very friendly, and helpful.” (P251)
“He was very sympathetic and always asked me
how i was doing.” (P316)
“It was an interesting and unique approach, very
unexpected. It added a personal touch to the quit
smoking concept” (P438)

This theme regards the relationship formed, or lack thereof,
between the user and the coach. It relates to how personal
of a connection the user felt, how friendly Sam was and its
emotional intelligence. Emotional intelligence encompasses
the notion of care, sincerity, empathy, kindness, and not im-
posing guilt onto the user.

This theme consists of 14 codes and a total frequency of
129 thus placing it as the third most frequent theme, even
though it consists of the most codes.

3.5 Conversationalist
“Messages were well written and easy to under-
stand. Seemed interactive enough too.” (P8)
“It was easy to converse with, and easy to under-
stand. The activities were largely useful.” (P27)
“It was a pleasant experience, very fluent and nat-
ural” (P234)

This theme portrays the conversational skills the coach dis-
played when communicating with users. It regards how ar-
ticulate Sam was, how easy they were to understand, and the
ease of reaching out to Sam. Moreover, it encompasses how
natural and responsive Sam was in conversing and that Sam
provided neither pre-determined answers nor predictable.

A total of 7 codes fall under this theme with a total fre-
quency of 106, making it the least frequent theme.

3.6 Correlations with satisfaction ratings obtained
Satisfaction ratings were obtained from users in the post-
questionnaire where they provided a rating from -5 to 5 re-
garding the question “How satisfied or dissatisfied were you
with the conversational agent Sam?”. They will be referred
to as only “Rating” in table 3 for formatting’s sake.

• Ease is an averaged component of two elements, ac-
counting for direction, which portrays how easy the user
found it to do the assigned activities.

• Motivation is an averaged component of two elements,
accounting for direction, which portrays how motivated
the user was to do the assigned activities.

• The remaining characteristics’ explanations can be
found in [11].

When it comes to correlations with ratings provided by the
500 users from -5 to 5 regarding the question “How satisfied
or dissatisfied were you with the conversational agent Sam?”,

Hypothesis Correlation p-value
Rating - Ease 0.35 < 0.001
Rating - Motivation 0.45 < 0.001
Rating - Quitting self identity 0.003 0.95
Rating - Extraversion 0.04 0.42
Rating - Agreeableness 0.07 0.10
Rating - Conscientiousness 0.10 0.02
Rating - Emotional stability 0.02 0.71
Rating - Openness to experiences 0.01 0.81
Rating - TTM physical activity 0.04 0.43

Table 3: Pearson’s correlation coefficient for hypotheses tested with
ratings and their corresponding p-value.

only three were of a significant p-value. Those were ratings
against ease, motivation and conscientiousness.

4 Responsible Research
To further increase transparency and capability of reproduc-
ing the outcomes in this research, the initial codes assigned by
the first coder, the codes assigned by the second coder, as well
as the final codes and themes assigned are publicly accessible
through [20]. Moreover, the main data set, from which this
research only looked at a subset, is publicly accessible [14].

All hypothesis and their corresponding results have been
reported regardless if they were of a satisfactory p-value for
instance since they all provide valuable insight. This is to
remain transparent and honest throughout the research which
had been conducted.

Two types of triangulation based on [15] had been used in
this research, method and researcher triangulation.

Firstly, method triangulation entails conducting different
methods of analysis or studies. Results obtained from each
are compared to either re-enforce findings or shed light on
unexpected results. This method is applied within section 3 as
an inherent part of it. This refers to how the outcomes of the
three stages in methodology came together when presenting
findings to form a coherent whole and interrelating results.

Secondly, researcher triangulation is a form of investor tri-
angulation [15]. It adds the benefits of confirming findings
or providing new insights or perspectives into the analysis
conducted. An application of this is in section 2.1. This
method of triangulation further reduces bias from each of the
coders involved to result in a higher quality of codes gener-
ated, meaning they are feasible to replicate by others wishing
to conduct this study. From the discussion which had been
held with the second coder to finalise the codes, codes have
been removed or merged on the basis of too similar meaning
with no added value in their distinction.

5 Recommendations
Based upon the most prevalent codes and themes, the fol-
lowing aspects are suggested to be incorporated into other
eHealth applications. In addition, insight is used from further
more free-text responses than the ones that had been used in
earlier sections as quotes.

Users value how realistic and interactive the experience
was. This lays down a foundation upon which elements of



personal connection and engagement can be achieved which
played a role in making users remain active with their tasks
and desire to go back to them.

A personal connection goes hand in hand with the emo-
tional intelligence displayed by the agent and its friendliness.
This further enhances a user’s experience by making them
feel more comfortable, less judged, having a sense of famil-
iarity established and being paid attention to. The latter also
relates to providing relevant information in the user’s context.

Last but not least, the agent itself should fulfil its objec-
tive of being pragmatic, helpful and providing good advice.
Moreover, the experience should also be enjoyable and user-
friendly.

6 Conclusions and Future Work
Three methods of analysis have been used, namely, a qualita-
tive thematic analysis of the free-text responses, a quantitative
analysis of user characteristics and ratings to obtain Pearson
correlations, and a literature study.

The outcomes of thematic analysis across all stages are also
publicly available [20]. The main data set from which a sub-
set of 500 users are used for this research is publicly available
[14]. These 500 were only used since they provided valid data
across all stages of inputting data.

The findings display 5 themes which altered users’ satis-
faction when using Sam. These themes are technical compe-
tency, beneficiality, user experience, interrelations and con-
versationalist. The quantitative analysis had resulted in cor-
relations of at most a moderate degree. However, from the
ones which displayed a significant p-value, only three correla-
tions against ratings were found and three correlations against
themes were found. A literature study conducted on out-
comes of research from relevant eHealth applications aided
the direction of some correlations, such as ones with person-
ality traits. Moreover, their correlation outcomes were com-
pared to shed light on whether the outcomes of this research
and previous ones align or differ.

Given the time constraints, a greater extent of the litera-
ture study was not feasible to be carried out for other eHealth
applications. It would be very interesting to further explore
what applications exist with the same purpose as Sam and
compare their outcomes. These outcomes could either re-
enforce what this research has found or differences may be
noted, which are equally valuable to determine. Some cor-
relations did align such as with the case of the beneficiality
theme against a user’s characteristic of conscientiousness and
emotional stability. However, in the limited time that had
remained for a literature study, no extra research had been
found addressing aspects of other themes found or correla-
tions against age. This could be conducted on a larger scale
in future research to come to more conclusive results of how
other studies align with this research.

Moreover, the quantitative data analysis did not include
many results which were of a significant p-value. This could
be due to the sample size not being large enough for a cor-
relation to be prominent. In addition, more coders could be
incorporated when it comes to thematic analysis to have a
more concrete code scheme especially given a larger sample

size where more bias can be introduced.
When it comes to limitations, it was not plausible for any

causal relationships to be drawn from the analyses conducted.
This was outside the scope of this research and requires a
greater level of detail using different methods to deduce them.
This research is only capable of providing insight into corre-
lations which were significant given the data set size of these
500 users. In addition, it provided insight into what aspects
users value which can not be generalised, however, to any
other users who were not a part of this experiment.
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