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Abstract

Background. Quitting smoking is a challenge
nowadays. Virtual coaches offer autonomous, per-
sonalized guidance for smoking cessation. How-
ever, such systems cannot replace human coaches
completely. In situations, when human coaches
cannot provide help to everyone - a virtual coach
could follow a set of ethical principles to decide on
who should get the feedback from a human.
Objective. Our study aims to identify users’ pref-
erences on ethical principles that a virtual coach
should follow to decide when to allocate human
feedback to individuals preparing to quit smoking.
Methods. Our research was based on pre-gathered
data, that included participants’ responses to open
and closed questions regarding feedback allocation
principles. Thematic analysis was conducted on
these responses. Triangulation was performed us-
ing a qualitative literature review and quantitative
data analysis.
Results. Four main themes were identified: (1)
Struggling the Most (63.75%), (2) Increasing
Chances of Success the Most (13.75%), (3) Equal
Treatment (11.25%), and (4) Appreciating the
Most (11.25%). Participants prioritized support for
those experiencing the greatest difficulty in smok-
ing cessation. The triangulation supported the va-
lidity of these themes.
Conclusions. Our study highlights the importance
of integrating user-preferred ethical principles in
virtual coaching systems for smoking cessation.
Prioritization of users who struggle the most can
increase the effectiveness and fairness of such sys-
tems, potentially increasing success rates. Future
research should explore additional ethical princi-
ples, combining several principles into systems,
and real-world application of these finding to fur-
ther refine virtual coaching in healthcare.

1 Introduction
Smoking is a widely spread harmful addiction today. Ac-
cording to the World Health Organization (WHO), over 22
percent of the world is smoking or vaping daily, expos-
ing themselves to significant health risks [29]. Smoking
cessation, however, is a challenging process accompanied
by a wide range of withdrawal symptoms [8]. Therefore,
willpower and dedication are essential during the whole
process of quitting smoking, including the preparation stage
[26]. Among various strategies like group therapy or nicotine
replacements, a virtual coach is a tool that stands out with its
independence, autonomy, and personal approach [25].

Having a virtual assistant on a mobile device provides mo-
tivation and constant guidance for users, especially for those
who find quitting smoking tough and demanding [11]. Al-
though powerful, virtual coaches cannot fully replace humans

yet, as it would require a much broader understanding of the
world than such AI would have today [23].

Albers and Brinkman et al. held an experiment involving
over 850 at the start and finishing with more than 470 partic-
ipants, in which a virtual helped users prepare for smoking
cessation [3]. Although the chatbot was the main consultant
for the participants, Human coaches with a background in
psychology were involved too, providing human feedback.
Balch et al. concluded, that participants are more likely
to receive and perceive help from trusted people - such as
psychologists or successful quitters [4]. During the Albers
and Brinkman et al. experiment the decision of whether
to give a particular participant human feedback was made
randomly, to be more precise - 20 percent of the time. As
a result, some users might have needed human feedback,
however, due to limited resources, have not received it.
Gromov et al.[13] stressed the importance of optimal limited
aid allocation. Furthermore, Furnham et al. [12] state that
many physicians and hospital managers refer to the allocation
of resources as one of the most demanding and unresolved
problems within their profession. To make preparing for
smoking cessation more helpful and consistent, the chatbot
should have a setting on when to assign human feedback to
the user. Human opinions should be gathered and analyzed
to fit the solution as tightly to the problem as possible [16].

Other medical fields already researched what principles to
follow when deviating from the default treatment methods.
For example, Persad et al. [24] presented eight moral princi-
ples of allocation and three systems of combining those. They
concluded that no principle could solely recognize all morally
relevant values, therefore a list of such principles should be
considered.

Abma et al. [1] compared ethical principles guidelines that
four countries use in their ICU program. The author con-
cludes that even when discussing aid allocation within one
field (ICU), opinions on ethical principles differ per country.

Krütli et al. [18] state and prove with the research that a
universal list of ethical principles does not exist. The author
concludes that users prefer allocating the aid differently, de-
pending on the case of study.

Therefore, the specifics of smoking cessation problem
should be taken into account, when choosing the principles
to follow.

This research aims to derive users’ opinions on which prin-
ciples of the virtual assistant help prepare for quitting smok-
ing. It results in the main question for the research: Which
(ethical) principles do users think should be used by the vir-
tual coach to decide when a human coach should give feed-
back to people who are preparing to quit smoking/vaping?
To answer this research question the following sub-questions
will be considered:

• Which ethical principles do users who are preparing to
quit smoking/vaping find the most valuable?

• What could be the underlying reasons for principles
preferences of people who are preparing to quit smok-
ing/vaping by virtual assistants?



To identify the list of preferences, the thematic analysis [5]
was performed. The base for the theme derivation was the
data from the Albers and Brinkman et al. study [3]. Then
they were triangulated [6] on the literature and the user’s
preferences.

Our study will contribute to the design of more effective,
fair, and responsible virtual coaching systems by integrating
user-preferred ethical considerations, potentially leading to
higher success rates in smoking cessation. Additionally, the
insights derived can inform the broader application of AI in
healthcare, particularly in areas requiring human-AI collabo-
ration for personalized treatment strategies.

2 Methodology
2.1 Data Gathering
Out of all the participants who took part in a study by Albers
and Brinkman, 459 people received human feedback after at
least one of the five sessions.

Figure 1: The pie charts represent the groups of participants.

During the process, a virtual coach named Kai provided
help in preparing for smoking cessation [2]. After all the
sessions were finished, the participants filled in the post-
questionnaire. Among other questions, the participants were
asked the following open question:”When a human coach
cannot give feedback to everybody after each session due
to time constraints, which principles/rules do you think the
virtual coach should follow to decide when a human coach
should give feedback to people who are preparing to quit
smoking/vaping?”.

Another crucial question in the post-questionnaire was a
closed question. The question asked participants to assign
100 points across 11 principles a virtual coach could follow to
allocate human feedback properly. The principles are derived
from the Persad et al. paper [24].

The data gathered from the responses was then used in the
thematic analysis. The thematic analysis used in this research
is a variation of a Braun and Clarke et al. [5] supplemented
by an idea of using ChatGPT-generated responses for gather-
ing initial ideas for the thematic analysis. To ensure the re-
liability and quality of the results, two types of triangulation
were applied: researcher [15] and method [6] triangulation.
The former involved another researcher in applying the cod-
ing scheme derived from the first stages of the thematic anal-
ysis. The latter - method triangulation - supported the claims

and results of the later stages of the thematic analysis, which
involved free-text responses, quantitative data, and literature.
This approach allows to extract the essential information from
the free-text responses, that would reflect the users’ thoughts.

2.2 Thematic Analysis
The following four steps were undertaken.

Stage 1: Familiarizing with the Data and Generating
Initial Codes. To gather the ideas for the initial codes an
inductive approach was used in two different ways. The first
is the one described by Braun and Clarke et al. [5] suggests
scanning through the answers and noting down the ideas of
codes. Another method we used was to generate artificial
answers to the same question asking it to ChatGPT [22].
After deducting codes from 60 generated answers, a second
coder was trained on the first 10 responses and then he
coded the rest. The initial codes were formed by analyzing
and discussing the results with the second coder. Such an
approach was used since the discovery of ethical principles
in the responses was not a trivial task. Gathering information
from and training the second coder based on actual data
would shrink the testable sample size. Generating synthetic
data to train on allowed us to keep as many responses for the
actual coding as possible.

Stage 2: Coding of answers. The coding of the main
dataset is similar to the coding of synthetic data. After
completing the coding, the first coder provided the dataset,
codes, and descriptions of the latter to the second coder.
First, the training set of 22 responses was coded together,
serving as a guideline. The set consisted of specifically
chosen answers by the following criterion: the answer is
either a clear representative of a label or, the other way
around, it is too vague to identify the label. Again, the
identification of principles inside of a free-text response was
a very subjective matter, therefore having a clear example
of what is a representation of a label was crucial to reach an
agreement on descriptions of the labels. Therefore, a specific
set of responses was used to achieve that synchronization.
After reaching an agreement on the training set, the second
coder finished the rest of the dataset.

Stage 3: Code reliability verification The results of
both coders were compared to identify if the coding scheme
was reliable enough for the research. Cohen Kappa’s and
Brennan-Prediger coefficients [14] were calculated to achieve
that.

First, to indicate the overall reliability of the scheme,
the average Cohen Kappa coefficient was calculated for the
whole scheme, resulting in 0.68. The codes had the same
value for the research. Therefore, for the calculations, a non-
weighted coefficient was used. The resulting number con-
firms reaching a substantial agreement [14]. This was also
supported by the Brennan-Prediger coefficient equal to 0.69.
To further justify the use of each code, Cohen Kappa was cal-
culated per each code. The results can be found in Appendix
A.

The coding scheme was changed after individual Cohen
Kappa coefficients were calculated. To keep substantial



agreement along the whole coding scheme, codes that had
individual coefficients lower than 0.60 were reconsidered.
While reconsidering, the following features were taken into
account: frequency of use and added value to answering the
research question. Additionally, the code Dissatisfaction with
the Program was removed due to the low frequency of use
(less than 1 percent) and low impact on the research results.
The results of the changes can be found in Appendix B.
After reaching a substantial agreement, the resulting codes
were again analyzed and discussed with the second coder.
During the discussion, we agreed that the coding scheme is
representing the dataset to full extent.

Stage 4: Searching and Deriving the Themes This last
step involves a cyclic process of understanding and evaluat-
ing the themes. The process started with forming a mindmap
that includes all the codes on the first iteration. Then some
codes were grouped resulting in more isolated and stand-
alone themes. The steps of the process included a discussion
with the second coder. The discussion included such topics
as representation of the names of the themes and the way the
themes were grouped. It allowed for a more regulated result.
After a few iterations, the final themes were formed.

2.3 Triangulation
Data triangulation is a process of comparing and looking for a
correlation between the results of an experiment and the other
sources of information [6]. The results of the thematic anal-
ysis of this research were compared to two sources: the liter-
ature (qualitative analysis) and data from sessions and post-
questionnaire (quantitative analysis).

Literature. To successfully prepare for quantitative anal-
ysis, the thematic analysis results were first triangulated on
the literature. After finding sufficient support for the results,
further reading provided ideas and inspiration that formed a
base for the quantitative analysis.

Quantitative analysis. The final part of the research was
to support the resulting themes and literature triangulation.
The findings of the thematic analysis were triangulated on
the responses to the closed question.

The principles presented in the closed question were split
into several groups. Each group then represented one of the
themes derived from the thematic analysis. For instance, such
principles as Preferring those who have received the least
amount of feedback so far and Preferring those who have
spent the longest time without feedback were grouped to-
gether representing the Equal treatment theme, as it has the
same nature. The full list of principles and grouping of it can
be found in the Appendix C.

To support the findings of the thematic analysis, the cor-
relation coefficients between the themes and point alloca-
tion were calculated. For further calculation, the data was
pre-processed by stating for each response for each theme
whether the answer related to that theme (1 - ”Yes”, 0 - ”No”).
For this, the Point-Biserial [17] coefficient was used accord-
ing to Dischoso and Cabauatan et al. guideline [9].

The last stage of the research included the analysis of the
data gained during the sessions and the post-questionnaire
in turn to find informative correlations with the results of

the thematic analysis. For each of the potential correlations
Point-Biserial coefficient was calculated, again consulting
Dischoso and Cabautan et al. guideline [9].

3 Results
3.1 Themes
The performing of the thematic analysis resulted in deriving
four themes. The resulting themes are the following: Strug-
gling the Most, Equal Treatment, Appreciating the Most,
and Increasing Chances of Success the Most.

The theme Struggling the Most covered all the responses
where the participants indicated that human feedback should
be received by those who struggle the most in different ways.
Although Those who struggle the most was a self-contained
code, during the theme analysis it was broadened by first
splitting it into two subthemes: Participant showing the
most difficulty based on the indirect indicators and
Participant showing the most difficulty based on direct
indicators. The former group consisted of ideas of tracking
the participant’s performance and noticing a decline or
absence of progress, e.g. ”If it detects there’s trouble
keeping on with the sessions...” (P652) and People who are
struggling to complete their tasks (P480). The other group
consists of answers indicating a preference for prioritizing
those who struggle judging on the direct indicators, such
as lack of motivation - ”Human coach should intervene
when the participant is not feeling motivated.” (P890)
and ”If the person trying to quit needs more motivation”
(P348); or noticing red flags - ”Maybe it should detect
some words that can demonstrate a greater need for human
interaction/feedback...” (P663) and ”key words that may be
controversial” (P227).

The next theme detected by the thematic analysis was
Equal Treatment. This theme is corresponding to the code
with the same name. Apart from responses indicating exactly
equality, such as ”Principles of equity and Equality” (P901),
this theme also included principles that behave similarly.
For example, ”Randomly to make it fair I suppose” (P22)
and ”choose randomly” (P751) for randomness, scheduled
approach as in ”At least once a week per person” (P222)
and ”After every session” (P930), and prioritizing those who
have not received feedback the longest as can be derived
from ”as soon as possible” (P270).

The responses that expressed the willingness of the
participants to receive human feedback were included in
Appreciating the Most theme. Again, this theme is a direct
derivation from the code Those who would appreciate the
most. This preference was expressed directly - ”Use these
questionnaires as guides as to who will appreciate the
feedback, and then concentrate on those.” (P765); or having
the same meaning, as in ”It should be someone who asks to”
(P950).

The final theme - Increasing Chances of Success the
Most - consisted of the responses that propose that human



feedback should be provided to those participants, whose
chance of successfully quitting smoking would rise the most
if given the human feedback. The answers marked with this
code provided a spectrum of ideas on how to indicate a suc-
cessful participant. Those include highly-motivated people,
as indicated in ”It should be offered to those who really want
to quit.” (P385) and ”Give feedback to those who reealy seek
it from human coach” (P1082). Also, participants with great
progress during the program - ”Whoever seems to be engag-
ing in the project the most.” (P609). Finally, some answers
also directly proposed this variant, as seen in ”Who would
be most likely to benefit from it should be prioritised” (P616).

The mind map of themes with corresponding usage per-
centages can be found in Figure 2:

Figure 2: Overview of the themes with corresponding usage per-
centages (themes in blue and subthemes in gray).

3.2 Triangulation
The main goal of this research was to create a preference list
by evaluating each theme to determine if the principle could
be the main priority.

Struggling the Most. Prioritizing those who struggle the
most is an ethical principle very commonly discussed in
medicine [1][20][24]. Mckie et al. [20] examined the prefer-
ences of the public and professionals on the importance of the
four principles, one of which was the severity of the condi-
tion. The results of their study have shown, that 51 percent of
the participants preferred this principle over the others, mak-
ing it the most important principle overall. The same applies
to the results of this study: the participants in the vast major-
ity - 63.75 % - preferred the principle of those who struggle
the most over the others.

The literature also points out the cases when those who
struggle the most are not the highest priority [1]. Abma et
al. study of the triage guidelines indicated, that similarly to
three other countries, the Dutch Intensive Care Unit (ICU)
gives this principle the least priority. Naming it ”Last resort”
strategy, the author mentions that this principle is either not
accepted at all, e.g. in Switzerland, or, when it comes down
to those who suffer the most, the other principles are taken
into account, e.g. in The Netherlands and Canada.

Increasing Chances of Success the Most. Persad et al.
[24] give two formulations on how to allocate the help con-
sulting maximising total benefits principle: number of lives
saved and prognosis or life-years saved. Abma et al. [1]
show in their study, that increasing the number of saved lives
by allocating help to those whose chances increase the most
when given priority, is the main preference across all the stud-
ied country guidelines on ICU triage.

In the case of our study, one of the increasing chances
strategies was to prioritize the most motivated and engaged
participants. McCuller et al. [19] conducted a study on how
motivation affects success rates at smoking cessation. The re-
sults show, that motivated people are 26% more likely to quit
smoking.

Although the literature has different opinions about
increasing chances the most principle when it comes to
smoking cessation - this strategy tends to be effective. Our
study shows, that 13.75 percent of the participants prefer
such a principle over the others.

Equal Treatment. Regarding the principle of equality,
Persad et al. [24] suggested two applications: lottery and
first-come-first-served. On top of that, the participants in their
responses usually mentioned a scheduled approach. When
it comes to the ICU guidelines, medics suggest that this ap-
proach should not be used, or used when no other principle is
applicable [1].

When it comes to people’s preferences, Mckie et al. [20]
concluded that a significant amount (31%) prefer the equality
principle. Furthermore, in Nord et al. [21] equal priority was
preferred by the majority (45%) of the participants.

The results of our research show the same tendency as
in Abma et al. [1] studies, contradicting the findings of
Nord et al. and Mckie et al. Only 11.25% of the participants
mentioned the equal treatment principle as the most preferred
one.

Appreciating the Most. Ende et al. [10] concluded that,
in general, people prefer not to be the decision-makers for
their own treatments. On a scale from 0 to 100, where 0 in-
dicates a very low and 100 indicates a very high preference
for decision-making, the mean resulting score was 33.2. The
same studies show, that among the people who prefer to de-
cide on their treatments, 75% would do that when suffering
from a minor illness.

Soulakova et al. [27] researched how reliance on other
people affected the smoking cessation process. The authors
concluded, that smokers who relied on social support from
friends and family had a lot higher chances of quitting smok-
ing. For our study, it means, that it is important to provide
human feedback to those, who rely on it.

Therefore, the principle of giving human feedback to those,
who would appreciate it and want to get it, is viable. The re-
sults of the research have shown, that 11.25% of participants
would prefer if the help would go to those who appreciating
it the most first.



Theme Point-Biserial Coef. P-value
Struggling the most .282 p < .001
Equal treatment .321 p < .001
Appreciating the most .352 p < .001
Increasing chances of success the most .146 0.009

Table 1: The table of correlations, expressed in Point-Biserial coef-
ficients, between the themes and closed question allocation groups.

3.3 Quantitative Findings.
Triangulation on closed question. The results of calculating
the Point-Biserial [17] coefficient for the themes and point al-
location can be found in Table 1. The table only includes the
correlation between the theme and the corresponding group
of principles. The complete table with correlation identifi-
cation between all the themes and groups of principles can
be found in Appendix D. The low p-value (less than 0.05)
indicates a significant result. According to guideline [9] the
coefficient of Equal Treatment (0.32) and Appreciating the
Most (0.35) themes indicate a reasonably good correlation;
the coefficient of Struggling the Most (0.28) theme means
acceptable correlation. Finally, Increasing Chances of Suc-
cess the Most (0.15) coefficient indicates poor correlation.
However, according to Boyd et al. [28], social sciences and
psychology often consider even such small numbers to be
valuable results, considering the low p-value ratios.

Good correlation scores indicate a connection between
the open-question responses, where the participants would
only mention the most valuable principle for them, and their
point allocations, where the preferences were defined more
precisely. Therefore, the results of this triangulation support
the results of the thematic analysis.

3.4 Correlations.
The further investigation of data revealed two points of inter-
est: the influence of the willingness to drop out of the experi-
ment and the willingness to receive human feedback.

Drop out and themes correlation. For this correlation
responses to the following pre-screening question were ana-
lyzed: ”Currently you are taking part in a paid experiment.
Imagine this was an unpaid smoking cessation program. How
likely would you then have quit the program or returned to
this session?” [3]. The answers were ratings on a scale from
-5 (”definitely would quit a program”) to 5 (”definitely would
have returned to the sessions”); since the question was asked
during each session, the mean of the responses was consid-
ered. The hypothesis for the correlation was that participants,
who tend to want to quit the program, and therefore are not
motivated to continue, would be less willing to opt for equal
distribution of human feedback, as it would then mean willing
to receive it and continue the sessions.

To prove the presence or absence of the correlation, the
Point-Biserial coefficient was calculated, following Dischoso
and Cabauatan et al. guideline [9]. The resulting numbers
can be found in the Table 2.

Unfortunately, low Point-Biserial coefficients and high
p-values indicate the absence of support for the hypothesis.

Theme Point-Biserial Coef. P-value
Struggling the most .003 0.964
Equal treatment .052 0.356
Appreciating the most -.020 0.717
Increasing chances of success the most -.032 0.571

Table 2: The Point-Biserial correlation coefficient between the drop-
out question responses and themes with corresponding p-values.

Theme Point-Biserial Coef. P-value
Struggling the most -.023 .687
Equal treatment .136 .015
Appreciating the most -.164 .003
Increasing chances of success the most .059 .297

Table 3: The Point-Biserial correlation coefficient between the will-
ingness to receive human feedback question responses and themes
with corresponding p-values.

Willingness to receive human feedback and themes cor-
relation. This correlation was based on the data gained from
responses to the following question: ”How would you view
receiving a feedback message from a human coach after this
session?” [3]. The responses were rated on a Likert scale
from -10 (”very negatively”) to 10 (”very positively”). Again,
the mean of the ratings throughout the session was taken into
consideration. The correlation was used against the follow-
ing hypothesis: ”Participants who are less willing to receive
human feedback would opt to Appreciating the Most theme
since it would express their feeling about receiving one.”

The Point-Biserial coefficient was calculated. The results
are presented in Table 3.

The resulting numbers indicated two conclusions. First,
the low p-value (less than 0.05) and sufficiently high, accord-
ing to Boyd et al. [28], negative correlation coefficient of the
Appreciating the most theme concludes that the hypothesis
holds, and there is a negative correlation between the will-
ingness to receive human feedback and prefer allocating the
human feedback to those who appreciate it the most.

Another conclusion that could be made was the positive
correlation between the willingness and Equal Treatment
theme. Therefore, when people indicated a willingness to re-
ceive human feedback, they would more likely prefer that it
would be allocated equally.

4 Responsible Research
This research adheres to responsible research ideas by using
different analysis methods and reflecting on researcher biases.
The contributions of this research extend beyond smoking
cessation, offering valuable insights into the ethical integra-
tion of AI in health care, ultimately aiming to improve user
outcomes and experiences.

4.1 Informed Consent, Confidentiality and
Anonymity

The data used in the research was collected during Albers and
Brinkman et al. study [3]. It received ethical approval from
the TU Delft Human Research Ethics Committee (HREC).
Data was stored securely in a cloud drive, and access was re-
stricted to authorized researchers only. After collection, the



data was anonymized and trimmed to exclude the risk of re-
identification. Only protected data was accessible by the re-
search team and was not shared further. The responses were
not altered or modified to avoid data falsification. P-hacking
was avoided by presenting the initial hypotheses.

4.2 Thematic Analysis and Triangulation
The thematic analysis was conducted to ensure the reliabil-
ity and validity of the findings. To generate initial codes,
an inductive approach was used. The codes were then
tuned through a collaborative process involving multiple re-
searchers. To ensure the validity of the results, method trian-
gulation was used, comparing qualitative findings with quan-
titative data and literature. This process gave an understand-
ing of the participants’ preferences for ethical principles.

4.3 Synthetic Data Generation
The artificial data, generated by ChatGPT, was only used to
enrich and broaden thematic analysis. ChatGPT provided a
set of artificial answers to supplement the initial coding pro-
cess. This approach assisted in identifying initial codes that
might not have been immediately apparent from the partici-
pant answers data alone.

4.4 Contribution to Smoking Cessation Strategies
This research contributes to the development of more effec-
tive smoking cessation strategies. The identification of the
ethical principles that users prefer in receiving human feed-
back, and virtual coaching systems can be suited to better
meet the needs of the participants. Understanding these pref-
erences allows for a more personalized and supportive smok-
ing cessation method, increasing the success rates of quitting
smoking. The conclusions gained from this research can help
with designing virtual coaches, making them more responsive
to the needs of users.

5 Discussion and Future work
5.1 Main results and Recommendations.
This study has identified and analyzed users’ preferences on
ethical principles for when a virtual coach should allocate hu-
man feedback during smoking cessation programs. The key
findings are:

• Sturggling the Most: 63.75% of participants prioritize
support for those who experience the greatest difficulty
in quitting smoking.

• Increasing Chances of Success the Most: 13.75% fa-
vor allocating feedback to those with the highest poten-
tial for succeeding in smoking cessation.

• Appreciating the Most: 11.25% prefer feedback to be
given to those who would most value it.

• Equal Treatment: 11.25% of participants value fairness
in the distribution of feedback.

Based on the results, we provide the recommendations for
developers of such virtual assistant systems:

• Prioritize struggling users: Develop virtual coaching
systems that identify and prioritize users, who show sig-
nificant difficulty in quitting smoking. This could in-
clude monitoring indicators such as the declining per-
formance of a user over the program or lack of progress.

• Leverage motivation and progress indicators: Use
motivational and progress indicators to allocate feed-
back to those with the highest potential for success, such
as highly motivated users or those showing significant
engagement.

• User-centric design: Ensure that user feedback on the
topic of willingness to receive human feedback is being
collected regularly, to keep the system aligned with user
needs and preferences.

• Incorporate fairness: When all the other principles fail
to allocate the feedback, ensure equitable distribution of
feedback. Consider randomization, scheduled feedback,
and prioritizing those who have not received feedback
recently.

5.2 Limitations
Data. The dataset used in this research was not gathered
specifically for the topic of the study. This may have resulted
in an incomplete representation of the smoking cessation
population’s opinion. The thematic analysis was conducted
based on the answers to an open-form question. As a result,
some participants did not understand the question or could
not come up with an opinion, trimming the amount of useful
data. Additionally, some participants might have presented
themselves in a more favorable light or may not accurately
recall their experiences during the smoking cessation process.

Thematic analysis. When coding, only the responses were
considered to form an opinion. However, using data from
the closed question points allocation might have provided a
more reliable coding scheme. Additionally, every response
was coded with only one, most suitable code.

However, in later stages, the data from the thematic anal-
ysis was found to be correlating with closed data, supporting
the found themes. To ensure the reliability of the coding, the
double-coder method and calculated agreement coefficients
were used.

Quantitative analysis. To determine the relationship be-
tween themes and participants’ preferences Point-Biserial
correlation coefficients, that were used, have their limitations.
These coefficients may not capture complex or nonlinear rela-
tionships, potentially oversimplifying the dynamics between
variables.

The final sample size was modest, resulting in limited sta-
tistical power to detect small but meaningful effects. Poten-
tially, it could lead to a failure to identify significant relation-
ships, leading to potential type II errors.

5.3 Future work
Correlations with Other Principles in Closed Question. To
explore complex interactions between multiple principles, a
broader array of statistical methods, such as machine learning
or logistic regression, could bring more value to the research.



This would provide a more detailed picture of how different
ethical considerations are weighted by the participants.

Additionally, there were literature sources that mentioned
that the age factor plays a crucial role in aid allocation pref-
erences by the users [12] [7]. This research does not study
youngest first principle, due to the lack of participants who
mentioned that principle.

Systems of principle usage. Persad et al. [24] conclude,
that instead of using a single principle, a system of principles
exploitation is more effective. Revealing more principle pref-
erences would allow us to then form different combinations
of those, potentially increasing the benefits.

Testing the application of the principles. To further im-
plicate the efficacy of the results, those should be applied in
the real-world setting, helping validate findings. Controlled
trials could be useful for understanding the impact of these
principles on smoking cessation success rates.

6 Conclusions
This research aimed to find and analyze the users’ ethical
principles and preferences in deciding when a virtual coach
should allocate human feedback in the context of preparing
for smoking cessation. The study’s data consisted of users’
responses, supplemented by artificially generated data for ini-
tial ideas. By employing a thematic analysis and triangulat-
ing findings with quantitative data and literature, four main
themes were identified: Struggling the Most, Equal Treat-
ment, Appreciating the Most, and Increasing Chances of
Success the Most.

The findings revealed that the majority of participants
(63.75%) prioritize Struggling the Most principle, aligning
with the ethical considerations commonly discussed in the
medical literature. Although less preferred, Equal Treat-
ment (11.25%) and Appreciating the Most (11.25%) also
emerged as significant themes. The Increasing Chances
of Success the Most (13.75%) principle is valid according
to both thematic analysis and the literature, where several
sources indicated such principle to be the most valuable.

The results underline the importance of tailoring virtual
coaching systems to incorporate ethical principles that users
value. Struggling the Most prioritization will allow virtual
coaches to provide more targeted support, potentially increas-
ing the overall success rates in smoking cessation. Addition-
ally, the findings of the study offer valuable insights into the
broader application of AI in healthcare and e-health, empha-
sizing the need for human-AI collaboration.

Future research should focus on widening the list of prin-
ciples, gathering more information about such themes as age
factor, exploring complex interactions between principles,
and testing the real-world application of these, validating
their efficacy. As the literature suggests, the integration of
a combination of ethical principles could further enhance the
effectiveness of virtual coaching systems in supporting indi-
viduals through their smoking cessation programs.
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A Cohen Kappa coefficients per Code

Codes Cohen Kappa
Those who struggle the most .641
Increasing chances of success .815
Those who are lacking motivation .630
Those who would appreciate the most .775
Equal treatment .831
Performance decline across the preparation sessions .652
Red flags detected .800
Insufficient virtual coach support for specific topics 1
Data integrity concerns .333
Dissatisfaction with the program .667
Periods of increased temptation .333

Table 4: Cohen Kappa coefficients for codes.

B The finalized list of Codes

Codes Cohen Kappa
Those who struggle the most .641
Increasing chances of success .815
Those who are lacking motivation .630
Those who would appreciate the most .775
Equal treatment .831
Performance decline across the preparation sessions .652
Red flags detected .760
Insufficient virtual coach support for specific topics 1

Table 5: The resulting codes after reconsidering the coding scheme.

C Grouping of the principles according to the Themes

Theme Principle

Struggling the most Least likely to success without the human feedback
Most likely to experience negative consequences without human feedback

Equal treatment
Allocating randomly
Least amount of feedback so far
Longest time without human feedback

Appreciating the most Would appreciate the human feedback the most

Increasing chances of success the most Increasing chances of success if given human feedback
Largest reduction in negative consequences if given human feedback

Table 6: Grouping of the closed question principles used to align with the themes.



D Full version of Point-Biserial calculations

Theme Group of principles Point-Biserial Coef. P-value

Struggling the most

Struggling the most .282 p < .001
Equal treatment -.121 .031
Appreciating the most -.212 p < .001
Increasing chances of success the most -.008 .881

Equal treatment

Struggling the most -.099 0.078
Equal treatment .321 p < .001
Appreciating the most -.095 .090
Increasing chances of success the most -.172 .002

Appreciating the most

Struggling the most -.183 0.001
Equal treatment -.026 .642
Appreciating the most .352 p < .001
Increasing chances of success the most .023 .678

Increasing chances of success the most

Struggling the most -.135 .016
Equal treatment -.099 .077
Appreciating the most .058 .300
Increasing chances of success the most .146 .009

Table 7: The complete table of correlations, expressed in Point-Biserial coefficients, between the themes and closed question allocation
groups.
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