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Abstract
Healthcare decisions should be evidence-based and patient-centered. Patient-centered care is
about providing quality care with the patient as the focus. The provider has to incorporate the
patient’s values, preferences, and objectives into the clinical decision. Traditionally, clinical
decisions were made by the provider alone. Healthcare decisions are complex, due to the multiple
objectives and potential serious outcomes, making it difficult for the provider to facilitate shared
decision-making with the patient. Decision support software can assist with decision-making, by
letting the patient incorporate their preferences and perform the decision analysis. Annalisa is a
decision support software that has been developed for this purpose. The objective of this thesis is
to analyze Annalisa, from a multi-criteria decision analysis (MCDA) perspective and to discuss the
tool’s ability to assist with healthcare decisions in a patient-centered care setting. Annalisa’s
elements and method were reviewed, using information from the developers. The input data and
results from two healthcare studies using Annalisa were used to analyze the tool from a MCDA
and patient-centered care perspective and discuss the tool’s ability to provide aid in healthcare
decisions. The tool’s method of simple additive weighting (SAW) was compared to the expected
utility function using a decision tree. The developers of Annalisa focused on the simplicity and
ease of use, rather than creating a new kind of decision support tool. The two example studies
indicated problems with the tool’s ability to incorporate the patient’s preferences and values.
However, considering that one of the goals with using a decision aid software in healthcare is to
assist with decision analysis after the patient has been presented with the information in the
traditional healthcare decision guide, Annalisa makes an interesting attempt to provide aid in that
next step of the decision-making process.
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1 Introduction
Healthcare in the U.S. recommends that decisions regarding patient care should be evidencebased and patient-centered (Healthcare Institute for Improvement, 2019). Patient-centered
decisions include the patient’s values, preferences, and objectives. The decisions problems
about the patient’s care often make the clinical decisions complex and involve multiple
objectives. The decision problems call for shared-decision making between the provider and the
patient, in order to incorporate both patient preferences and available research into the
decision. Software and tools have been designed to aid the decision maker in the process of
evaluating multiple objectives and criteria to make a decision.
The rest of this section introduces the topics of patient-centered care and shared-decision
making in healthcare, including background information for context. The problem discussion
and problem statement follows the background.
1.1

Background

1.1.1 Patient-Centered Care
Patient-centered care is a healthcare framework for providing quality care to the patient by
focusing on a more holistic look at patient care. The framework includes informing and
including the patient in the care. Patient-centered care is defined as “care that is respectful of
and responsive to individual patient preferences, needs, and values, and ensuring that patient
values guide all clinical decisions” (Institute of Medicine, 2001).
There are multiple ways to accomplish a partnership between providers and patients who ask to
be involved in their care. Indeed, many models for patient-centered care have been developed
throughout the years with some variation between the models. A consultant for the U.S.
National Health Council in 2004 reviewed nine models for patient-centered care to identify the
elements that appeared most frequently in those models.
The following six key elements for patient-centered care were defined (Shaller, 2007, p.5):
1. Education and shared knowledge
2. Involvement of family and friends
3. Collaboration and team management
4. Sensitivity to nonmedical and spiritual dimensions
5. Respect for patient needs and preferences
6. Free flow and accessibility of information
In order for the provider to consider all elements, the patient has to be included in the decisionmaking process of its care. As the elements in the list suggest, the patient and their family and
3

friends, with the patient’s consent, have to be informed about the patient’s care and the options
that are available. The provider has to respect the patient and listen to their needs in order to
provide the right information to collaborate in the decision-making process. This process is
called shared decision-making.
1.1.2 Shared Decision-Making
In healthcare, shared decision-making is the process of both the provider and the patient
contributing to the clinical decision. The process is defined as “an approach where clinicians and
patients share the best available evidence when faced with the task of making decisions, and
where patients are supported to consider options, to achieve informed preferences” (Elwyn, et
al., 2012, p.1361).
The process is based on the principles of patient-centered care and dates back to 1982. Prior to
introducing the patient-centered care framework, the patient and their families were mainly
excluded from the decisions and discussions around the patient’s care. Not enough information
was provided in order to evaluate the diagnosis and the treatment options available to the
patient. In the history of medicine, the provider has been providing medical expertise along
with the compassion and care for the patient. The advancement of medicine throughout time
has supplied the provider with more tools to improve the outcome of the patients but it has also
distanced the provider from the patient, resulting in the patient being less involved in the
decisions about their care (Barry & Edgman-Levitan, 2012, p.780)
1.1.3 Decision Aids in Healthcare
Several healthcare systems have implemented or trialed decision aids, sometimes also called
decision guides, to facilitate shared decision making between patient and provider. This is in
response to the increase in available options for health management, to support the provider in
including the patient in the decision-making process (Kaltoft, et al., 2014, p.110). The Ottawa
Hospital and Research Institute defines patient decision aids as “tools that help people become
involved in decision making by making explicit the decision that needs to be made, providing
information about the options and outcomes, and by clarifying personal values. They are
designed to complement, rather than replace, counseling from a health practitioner” (Ottawa
Hospital Research Institute, 2018). The decision aids used in healthcare today are essentially a
brochure with information regarding different treatment plans, medication, etc. and statistics
on possible outcomes and other things that need to be considered. As many other healthcare
systems, the Ottawa Hospital uses patient decision aids approved by the International Patient
Decision Aid Standards (IPDAS) Collaboration. Any patient decision aid that is developed can
be submitted for approval. The decision aid needs to include items such as interventions (or
treatments) evaluated, outcomes, decision, and all options to the decision (Hoffman, et al.,
2018, p.395). As the definition states, the aids are not intended to replace the counseling from
the provider. The decision aid can be used to assist in the process of informing the patient.
4

The decision guide for prostate cancer screening, created by American College of Preventive
Medicine (ACPM, 2019) 1, involves the following initial sections with information for the
patient: 1. What is involved in prostate cancer screening? 2. What are the potential benefits of
screening? 3. What are the potential harms (risks) of screening? Sections four and five are for
the patient to fill out. The fourth section covers questions related to increased risk for prostate
cancer (i.e. age, ethnicity, family history of prostate cancer, and symptoms). The fifth section
(Figure 1) includes the patient’s values and preferences, asking how the patient feels about
having a screening and potential harm as consequences of the screening. The image below is a
visual of what the fifth section looks like. There is also a version of the guide for the provider to
assist with walking the patient through the steps. The sixth section is simply to fill out whether
the patient would like to do the screening or not, to be discussed with the provider, based on
the information from the initial three pages. As mentioned, the decision guide does not include
any assistance in incorporating different objectives nor does it rank the possible options.

Figure 1. Recreation of the fifth section of the prostate cancer decision guide for the patient to fill out (ACPM, 2019).

The entire decision guide is can be obtained at ACPM’s website:
https://cdn.ymaws.com/www.acpm.org/resource/resmgr/cdcprojects/psa-screening-decisionguide.pdf
5
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1.2

Problem Discussion

Every patient and each case is unique and the clinical decisions have to be treated on an
individual basis. In order to make the decision with the patient, the provider is required to have
an extensive knowledge of anticipated outcomes and the available management options for the
patient’s case. Incorporating the patient’s preferences often makes the clinical decisions more
complex and involve multiple objectives. This type of complex decision problems are not
unique to healthcare and software tools have been applied to many scientific areas but there is
still a lot to be explored when it comes to healthcare, as the need for tools to analyze the
complex clinical decisions is growing with the increasing focus on the patient’s preferences. The
main use of multi criteria decision analysis (MCDA) in healthcare is limited to policy and health
technology assessment (Dowie, et al., 2013, p.693).
One MCDA decision support software that has been used in a few healthcare studies is Annalisa,
made by Maldaba Ltd. According to Maldaba’s website (Maldaba, 2019 a), Annalisa is “a multicriteria decision aid, designed to simplify the decision making process for any situation where
multiple factors need to be taken into account”, which can be applied to everyday scenarios but
also healthcare and business strategy decisions. The online tool is intended to make the decision
process less time consuming and cognitively demanding for the provider and the patient.
Annalisa uses a weighted-sum approach, also called simple additive weighting (SAW), ranking
the options by summing each option’s ratings on the attributes multiplied by the attribute
weights (Dowie, et al., 2013, p.697). Both the provider and the patient provide the input data,
which allows the tool to be applied to a shared decision in a patient-centered care setting. In
order for the results to be useful and valid, it is very important that the patient is receiving the
right information from the provider to understand what input the patient is entering into the
tool. The tool’s output, the results of the decision analysis, needs to be presented in a way that
the patient and provider can understand and use it in the patient’s care to make the decision.
When focusing on creating a simple tool to use, the ability to analyze the results and answer
“what if”-questions can be compromised.
1.3

Problem Statement

The aim of this paper is to analyze Annalisa, a decision-supporting tool, from a MCDA
perspective and discuss the tool’s ability to assist with healthcare decisions in a patient-centered
care setting. In order to do so, the following questions need to be answered:
1. How does Annalisa work? What are the elements and method of the tool? What data is needed and
who supplies that data?
2. How does the tool incorporate the patient’s values and preferences?

3. What information do the patient and the provider receive from the output of the tool to make the
decision?
6

2 Approach
Annalisa’s elements and method were reviewed and explained using the software’s website and
articles from the developers. The article “Towards generic online multi criteria decision support
in patient-centered health care” by Dowie, et al., was chosen as the main resource for the
information about the tool and how it works. Studies where Annalisa has been used as the
decision support tool were reviewed and are used as examples throughout the thesis. With the
option of conducting a new trial using Annalisa being unfeasible, the goal of this thesis was to
apply experience from healthcare and decision analysis to the already conducted studies and use
the studies’ input and output data to review and discuss the tool. The two studies chosen to be
used as examples were:
“The development of a multi-criteria decision analysis aid to help with contraceptive choices:
My Contraception Tool” by French, et al. (2014) introduced in section 3.5.1 and
“The Role of Personalised Choice in Decision Support: A Randomized Controlled Trial of an
Online Decision Aid for Prostate Cancer Screening” by Salkeld, et al. (2016) introduced in
section 3.5.2.
A third article, based on the data from the study by Salkeld, et al. (2016), contains screenshots
from Annalisa, which were also used as a resource. Using the information and data from the
healthcare studies, the different elements of Annalisa were analyzed from a MCDA and patientcentered care perspective, to discuss the tool’s ability of providing aid in healthcare decisions.
The tool’s weighted-sum method was reviewed and compared to the expected utility function
using a decision tree.
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3 Decision Support Tool: Annalisa
This section introduces the MCDA tool Annalisa and its intended use. It answers the first set of
questions from the problem statement:
How does Annalisa work? What are the elements and method of the tool? What data is needed and who
supplies that data?
The tool’s input data, method, and output are presented using information from the developers
of Annalisa and the tool’s website. Examples from healthcare-related decision studies using
Annalisa are used to explain the tool and to relate the information to healthcare and patientcentered care. The following section, 4 Analysis, will analyze the content introduced in this
section from a MCDA perspective.
3.1

Introduction

Annalisa is a decision support tool with the goal to aid with the decision making process when
multiple objectives are involved by simplifying the decision analysis for the decision-maker. The
tool was developed by Jack Dowie and Maldaba Ltd. and released in 2006. The second version
of the tool was launched in 2019 with additional features. According to Maldaba’s website, the
application for the Annalisa tool covers a wide range of scenarios from day to day life to
decisions in healthcare and business strategy (Maldaba, 2019 a). The Annalisa creator states that
the motivation for developing the tool was the lack of existing MCDA tools in healthcare
(clinical decision system tools) that have been successfully implemented (Dowie, et al., 2013,
p.693). As previously mentioned in the background section, J. Dowie also states “most of the
increasing use MCDA in health care is at the policy or technology assessment level” (Dowie, et
al., 2013, p.693) and not on a patient level. The tool is available for download to a computer
and does not have to run through the internet once installed. The second version of the tool is
currently only available as a web-based application and requires the user to be connected to the
internet (Maldaba, 2019 b).
According to the developer, the tool lets the decision-maker rate alternatives’ performance for
different attributes and then weigh the attributes based on importance. The tool uses a
weighted-sum approach to score and then rank the alternatives, which is the result to the
decision analysis that is presented to the decision-maker (Maldaba, 2019 c).
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3.2

Annalisa Glossary

The following list of terms is based on information from the Annalisa website and is provided to
assist the reader with connecting the verbiage used in the tool’s instructions and the research
studies with any prior experience in decision analysis and aids. Each term will have its own
subsection of 3.3 Elements, with more detailed explanations.
Option: Often called alternative, which is one of the alternatives to choose from in the
decision.
Attribute: The criteria important to the decision.
Rating: The evaluation of performance for each attribute against each option.
Weight: The weights coefficients in the weighted-sum. According to Annalisa’s developers,
the weights represent the importance of each attribute, which will be analyzed in the thesis.
Score: The weighted-sum for each option. It is the number calculated for each option to
rank them when making the decision.
Opinion: The highest scoring option, based on the tool’s results.

3.3

Elements

The following lists are the elements in the tool:
Input
–
–
–
–

Output
Options
Attributes
Weights
Ratings

– Scores
– Opinion

As an example of the tool, Figure 2 is a screenshot from a study by Kaltoft, et al. (2015, p.3)
using data from a research study called “The Role of Personalised Choice in Decision Support: A
Randomized Controlled Trial of an Online Decision Aid for Prostate Cancer Screening”
conducted by Salkeld, et al. (2016), introduced in detail in section 3.5.1. The study will be
referred to as the “PSA screening study” throughout the thesis. The screenshot is an example of
what the tool looked like for patient 1526 in the PSA screening. The following sections will use
the example to explain Annalisa’s elements, with focus on the tool rather than the data from the
study.
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Figure 2. Section of a screenshot from the Annalisa tool and example of a patient in the PSA screening study
(Kaltoft, et al., 2015)2.

3.3.1 Option
Part of the needed input data are the options, which are the different alternatives involved in the
decision. The two options in the screenshot are PSA screening or no PSA screening, listed
under “Ratings” and “Scores,” as those are the two options that the tool is ranking through the
rating and the scoring. The user has the ability to include multiple options for the decision
problem, not just two as in the example.
3.3.2 Attribute
The second part of the input data are the attributes, which are the factors that need to be
accounted for when making the decision. The five attributes in the PSA screening example are
to (avoid) loss of lifetime, (avoid) needless biopsy, (avoid) urinary problems, (avoid) bowel
problems, and (avoid) sexual problems. The attributes are expressed in a positive way (the
chance of avoiding loss of lifetime, needless biopsy, etc.) to make the interpretation for the
patient consistent (Salkeld, et al., 2016, S10 Appendix File).
3.3.3 Weight
According to the developers of Annalisa, each attribute is weighted based on importance to the
patient (Maldaba, 2019 b). This is further analyzed in the Analysis section. The patient assigns
weights to the attributes, as a representation of his or her preferences and values. The patient
does this by either entering the number directly or drag the blue bar to indicate the desired
number. The patient has the choice to exclude an attribute by assigning it a weight of zero.
Once a weight is entered, the weights are normalized to a total sum of one.

2

This is an open access article under the terms of the Creative Commons Attribution‐NonCommercial‐NoDerivsLicense,
which permits use and distribution in any medium, provided the original work is properly cited, the use is non‐commercial
and no modifications or adaptations are made.
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3.3.4 Rating
The last input element shown in green, ratings, is the performance of the option rated against
each attribute. In the PSA screening study, the ratings for each attribute were pre-determined
and pre-entered by the provider, based on evidence-based medicine about prostate cancer and
the screening for it. Evidence-based medicine (EBM) is incorporating critically reviewed
scientific evidence into clinical practice (Aleem, et al., 2009, p.21). The ratings consist of the
probabilities of avoiding loss of lifetime and avoiding needless biopsy using previously collected
data from a population model of PSA screening. The remaining ratings are probabilities of
avoiding possible side effects from the biopsy and the treatment for prostate cancer, i.e. urinary
incontinence, bowel dysfunction, and impotence (Salkeld, et al., 2016, S10 Appendix File).
According to Salkeled, et al., Annalisa simplifies the decision-making process to only include
one input from the patient, being the weight of importance for each attribute related to the
options (Salkeld, et al., 2016, p.5). The different parties responsible for the input elements in
the PSA screening study are shown in the Figure 3 below.

Figure 3. Section of a screenshot from the Annalisa tool and example of a patient from the PSA screening study
(Kaltoft, et al., 2015)3.

3.3.5 Score
The tool has one type of output data called score and shown as two different shades of orange
bars in Figure 2. It is the results from the analysis, presenting the total weighted-sum for each of
the options. Annalisa’s scoring method is explained in detail in the next section. The orange
bars, differentiating the highest scoring option with a darker shade of orange, visualizing the
difference in the options’ scores to the patient. The result in Annalisa, as in the highest ranked
option, is referred to as the opinion of the analysis (Dowie, et al., 2013, p.691).

3

This is an open access article under the terms of the Creative Commons Attribution‐NonCommercial‐NoDerivsLicense,
which permits use and distribution in any medium, provided the original work is properly cited, the use is non‐commercial
and no modifications or adaptations are made.
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3.4

Annalisa Method

Annalisa uses a weighted-sum, also called simple additive weighting (SAW), as the MCDA
method for the decision analysis (Dowie, et al., 2013, p.697). Annalisa takes the input data and
ranks the options for the decision. The weighting from the patient determines the contribution
of each attribute for the total score of the option. The weights are normalized as each weight is
entered for each attribute, with the sum of all weights equal to one. The total score for each
option is calculated by summing the rating of each attribute multiplied by its weight. Additional
settings let the user decide whether the attributes are positive (desirable) or negative
(undesirable).
The calculation for each option’s total score is represented below in a mathematical expression
(Dowie, et al., 2013, p.697-698):
𝑆𝑐𝑜𝑟𝑒 = 𝑤1 ∗ 𝑟1 + ⋯ + 𝑤𝑚 ∗ 𝑟𝑚 = ∑𝑚
𝑖=1 𝑤𝑖 ∗ 𝑟𝑖

(1)

Where w: weights (normalized), r: ratings, m: number of attributes, 1 ≤ i ≤ m
Ratings on the attributes for each option ranges from zero to one. The ratings can either be a
probability of the outcome that the attribute represents to occur or a value representing the
fulfillment of the attribute. A rating of zero indicating that there is either a zero probability or
no fulfillment of the attribute for the option (depending on if the rating is a probability or a
performance value) and one indicating that there is either a probability of 1 (or 100%) or full
fulfillment of the attribute for the option. Likewise, a zero weighting indicates no importance
for the attribute (Dowie, et al., 2013, p.698).
J. Dowie and his team did not intend for the tool to be innovatory as a decision model in the
sense of its MCDA method. Any Annalisa decision analysis can easily be replicated in an Excel
spreadsheet. The tool is essentially an enhanced interface of the simple spreadsheet version of
the analysis. Instead, according to Dowie, the tool focuses on providing interactive usability by
offering multiple ways to customize and personalize the performance ratings of options and
weightings at the point of decision (Dowie, et al., 2013, p.694).
3.5

Applications of Annalisa in Healthcare

The tool Annalisa has been applied to many different industries and used in several trials and
studies, according to Maldaba’s website (2019 a). In healthcare, MCDA tools have been trialed
as decision support for policy decisions and resource allocation, but also to promote patientcentered care by attempting to incorporate the patient’s values and preferences into the
decision. This subsection covers two studies where Annalisa was applied to healthcare decisions
to be used as examples throughout the background and analysis. The two studies were chosen
because of the topics not requiring in depth knowledge of certain aspects of healthcare in order
to understand the material but also because the input data for Annalisa were slightly different for
12

the two studies. The first study uses Annalisa as decision support tool for the decision of whether
to have a prostate cancer screening or not. In the second study, Annalisa is used similarly, but
the decision involves choosing one contraceptive method from several methods.
3.5.1 Prostate Specific Antigen (PSA) Screening
The study by Salkeld, et al. (2016) regarding the decision about a prostate specific antigen
(PSA) screening for prostate cancer used Annalisa as the decision tool. The PSA level is
measured through a blood sample and raised PSA levels in the blood can be an indication of
prostate cancer. If the PSA level is above a certain threshold, the patient is recommended to
have a prostate biopsy to check for cancer (American Cancer Society, 2017). The objective of
the study was to “assess the effect of personalising the content of a decision aid for prostate
cancer screening using the Prostate Specific Antigen (PSA) test.” (Salkeld, et al., 2016, p.1).
Annalisa functioned as the decision aid assisting the patient deciding whether to have the PSA
screening or not. Unlike some of the decision aids currently used in healthcare described in
section 1.1.3 Decision Aids in Healthcare, Annalisa is a decision aid that claims to incorporate
the patient’s values into the decision analysis. The research study mentions previously used
prostate cancer screening decision aids, such as written (as the example in section 1.1.3),
online, and video material, often combined with education sessions. The intent for the tool in
this case is to transform that information from a “traditional” healthcare decision aid to start the
decision analysis process for the patient. The patient will provide the input to complete the
decision. The “traditional” healthcare decision aids cover information about risks and benefits
from various tests and the commonly included pre-defined attributes are extending life, early
diagnosis and start of treatment, avoiding false negative test results, being safe, and having
knowledge. Using these decision aids, the patient is left with no other option than having to
consider all of the attributes (Salkeld, et al., 2016, p.4). According to them, using Annalisa as
the decision aid in the study it was possible to determine the impact of using a decision aid that
allows for weighing the attributes by importance according to the patient’s preferences (the
problems with this is discussed further in the analysis section), unlike a “traditional” decision aid
in healthcare.
3.5.2 My Contraception Tool (MCT)
Another example of the use of Annalisa in healthcare is in the form of the My Contraception
Tool (MCT) developed by French, et al. (2014). Annalisa is customized with input data and
settings, and titled My Contraception Tool for the study. The tool applies the principles of
MCDA, via Annalisa, to the decision of what contraceptive method to use (French, et al., 2014,
p.96). The information used in the tool is based on evidence-based research combined with
input data from the patient’s preferences. A web-based questionnaire builder called Elicia,
which is also owned by Maldaba Ltd, can be embedded into Annalisa and supplies the data from
the results of the questionnaire. This thesis will not include Elicia in the scope, but it is a way of
retrieving the preferences and values from the patient, in the form of a questionnaire. One
13

example of a question for the patient from this specific study is the difficulty of remembering to
take or use a contraceptive tool which could be rated from “extremely difficult” (scored 0.9)
and “slightly difficult” (0.2) on as scale from zero to one (French, et al., 2014, p.99). The
information from the answer to this and many other questions are then fed into the MCT tool to
populate the ratings of the attributes based on the patient’s preferences or values where
research information was not applicable. Similarly, to the PSA screening study, the patient was
asked to weigh the attributes based on importance to calculate a score for each contraceptive
method. According to the study, the tool provided a greater interaction and information-sharing
between the patient and the provider, when used as part of shared decision-making. Another
benefit of the tool mentioned in the study was the tool’s ability to be reached online by those
who might not have access to sexual health services (French, et al., 2014, p.100).
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4 Analysis
This section builds on the information in the previous section, Decision Support Tool: Annalisa,
and analyzes the tool from a decision analysis perspective using the already introduced
examples. The analysis was conducted to answer the remaining two sets of questions from the
problem statement:
How does the tool incorporate the patient’s values and preferences?
What information do the patient and the provider receive from the output of the tool to make the decision?
The analysis is divided into the following sections: input, method comparison, and output. Each
part includes a general section followed by analysis of the tool using the two example studies.
4.1

Input

It is important that the patient has the correct understanding of what the attributes represent in
order for the results to accurately represent the patient’s values and preferences as the input to
the tool. The patient also has to understand how to interact with the tool to feel confident in
their input to trust the results. If the provider decide the attributes that are included in the
decision problem, the patients do not have an option to add an attribute that they think might
be missing. There is always an option to assign a weight of zero for an attribute to exclude it
from the weighted-sum. When the ratings for the attributes are probabilities, the tool is limited
to the attributes that have been added to the pool of available attributes. If the patient wants to
add an attribute, there is no way to automatically look up the probability of the attribute that
the patient wants to add; it would have to be pre-entered. If the patient provides the rating for
the attribute, instead of using a rating of a probability that has to be assigned by the provider
using their clinical expertise, it would be possible to let the patient add attributes and assign
them ratings based on their values and preferences. One can imagine that the tool would lose a
lot of its simplicity by letting patient add their own attributes, as it would require additional
explanation in order to ensure that the patient understands the impact of adding attributes. This
would be one of several reasons why it is difficult to fully incorporate the patient’s values and
preferences, without being limited to the best-practice evidence and research.
As mentioned in section 3.3.3 Weight, the attributes are weighted based on importance to the
patient, according to the developers of Annalisa. The problem with asking the decision-maker to
rate the attributes based on importance in the form of weight constants in the weighted-sum
function is that it does not consider the degree of variation among the consequences for the
options. Focusing on the perceived importance of the attributes in the decision can cause the
decision-maker to make unwanted and unwise tradeoffs. The weights, or scaling constants, do
not indicate relative importance of the attributes. The scaling constants indicate the value
tradeoffs between the attributes. They allow one to combine the separate contributions of
multiple attributes to obtain the total score. It is important to consider the ranges of the
15

attribute ratings, as the weights should reflect the relative value of improving from the worst to
the best on each scale (Keeney, 1992, p.147-149). For example, the patient thinks that one
attribute is twice as important as another attribute and assigns the first attribute twice the
weight of the second. The patient is then really saying that improving from the worst rating to
the highest rating for the first attribute is twice as important as improving from the worst to the
highest rating for the second attribute. This does not have to be true. If one rating is a
probability for an outcome to occur and the other rating is a performance value measured in
days, the weights might not reflect the relative importance between the attributes that the
patient prefers. The developers indicate that ratings can be either a probability of the outcome
that the attribute represent to occur or a fulfillment of the attribute for the option. When
mixing both probabilities and performance values on a scale, the ratings are going to mean
different things for different attributes. The two different studies use two different types of
ratings, which will be covered in the following subsections.
4.1.1 PSA Screening
For the PSA screening study, the provider (with team) entered the attribute ratings for each
option as probabilities based on prostate cancer research. According to the study, the
probability for the attribute of avoiding needless biopsy with a PSA screening is 0.776, which is
based on a population model of PSA screening (Salkeld, et al., 2016, S10 Appendix File).
Without the screening, it is not possible to have a biopsy (related to the testing) and therefore it
is not possible to have a needless biopsy either. The research study uses a rating for 1.000 to
represent the probability of avoiding a needless biopsy for the option of not having the
screening. In this specific case, since the attributes are to avoid outcomes that could occur with
a certain probability it seems more appropriate to incorporate the patient’s preferences by
asking the patient to rate the different outcomes of each attribute for the two options. For
example, how does the patient rate avoiding loss of lifetime from the PSA screening and how
does the patient rate avoiding loss of lifetime from not having the PSA screening? The difference
in asking the patient to do the rating rather than the weighting is that the attribute can be rated
differently for the two options rather than assigning a weight to the entire attribute. The patient
can potentially feel differently about the attributes depending on the option, but has no way of
influencing the ratings. This will be discussed further in section 4.2.
In the PSA screening, it is difficult to understand exactly what the attributes mean, which can
make it difficult for the patient to assign weights to the attributes. Loss of lifetime can mean
different things to different patients, for example, patients of different age. According to the
study, the probability of avoiding loss of lifetime is based on results from a population model. In
the decision navigator (a document in the study that is presented at the time the patient is
introduced to the tool), the patient is told “over a 10 year period, screening prevents about 1
death per 1000 men”. That is the only information that the patient receives regarding avoiding
loss of lifetime (Salkeld, et al., 2016, S6 Appendix File). The same document explains that the
ratings are probabilities based on research. The study highlights the importance of
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communicating the right information to the patient prior or during the interaction with the tool
in order to achieve accurate and meaningful results. The provider has to be able to explain the
information used in the tool, the same way the provider explains the information presented in
“traditional” healthcare decision guide (see example in section 1.1.3 Decision Aids in
Healthcare).
4.1.2 MCT Study
In the MCT study, both probabilities and performance values are used as attribute ratings for
the options. For the attribute to avoid pregnancy, the probability of the contraceptive methods
to avoid pregnancy are used as the ratings. For the attributes based on the patient’s preferences,
the patient rates the options by answering a questionnaire with questions about their
preferences. As an example, the patient rates the difficulty of remembering to take or use a
contraceptive tool. Two of the options are “extremely difficult” (scored 0.9) and “slightly
difficult” (0.2) on as scale from 0 to 1 (French, et al., 2014, p.99). According to the study, the
patient’s responses are used in the underlying decision analysis. The attributes of avoiding
pregnancy and difficulty of remembering to take or use the contraceptive tool are then used on
the same scale, which might not necessarily be appropriate. If the probability of avoiding
pregnancy for a specific method is 0.9, which is the same as the rating of “extremely difficult” to
remember to take the contraceptive tool, the two attributes would receive the same rating,
although the scales of the ratings are different (i.e. ordinal scale or interval scale). For a
contraceptive method to only by 90% effective is probably considered low and it might be one
of the lowest ratings amongst the options, meaning the range for the ratings are 0.9 to 1.
Meanwhile, the range of the ratings for remembering to take or use the contraceptive tool is 0
to 1. The differences in the ratings within each attribute are going to have more or less impact
to the overall score, due to the different ranges, which is important to consider when choosing
the weights.
In My Contraception Tool, the creators opted out of showing any numbers or data to the
patient, which seems like an interesting choice. French, et al. (2014) do not state in the study
why this choice was made. Further, the study states “weights are assigned through simple
manipulation of a cursor on a single graphic screen that represents all the elements of a decision”
(French, et al., 2014, p.97). As a patient, to estimate the weight of an attribute by sliding a bar
seems difficult, especially without seeing the number that it represents. If the scale was from
zero to ten and you were thinking that perhaps an eight would be appropriate, how would you
know that you have selected that number? The bar should then be 80% full, which is not easy to
estimate.
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Figure 4, the screenshot below, shows the weights from the example patient using MCT. It is
challenging to estimate what these weights represent, which could question the tool’s ability to
represent the patient preferences.

Figure 4. Screenshot of results from the MCT tool for an example patient in the MCT study (French, et al., 2014)4.

4.2

Simple Additive Weighting (SAW) and Expected Utility (EU)
Comparison

Annalisa uses a simple additive weighting (SAW) as its method for ranking the options, as
mentioned in 3.4 Annalisa Method. Expected utility (EU) has a similar structure to SAW, as it is
a weighted sum of the utility values of outcomes multiplied by their respective probabilities.
The option that maximizes expected utility is the preferred option. Decisions under uncertainty
may lead to different outcomes. The two example studies used throughout the thesis have
attributes representing outcomes with probabilities of occurring. A decision tree is a
visualization of the structure of the decision problem and of the expected utility calculations in
the decision problem. It is “a pictorial illustration of all the plausible relationships, alternatives,
and outcomes in a given decision” (Aleem, et al., 2009, p.22). For each option in the decision
tree, an expected utility (EU) is calculated, using the utility values for the outcomes and the
associated probabilities, in order to choose the best option. The decision tree allows the
decision maker to visualize the different paths of combinations of outcomes. In Annalisa’s SAW
method, each attribute representing an outcome can only use one probability as its rating,
meaning that the attribute is only representing one of the possible outcomes. In the example
studies used in the thesis, many of the attributes are outcomes to be avoided (e.g. avoiding
needless biopsy, avoiding pregnancy, and avoiding urinary problems). When using a decision
tree, it is possible to assign utilities (or ratings) to multiple outcomes.
In a decision tree, each chance node is associated with a probability and an outcome. In an
expected utility function, the formula below is the calculation for one node that has two
outcomes (as the attributes in the example studies have two outcomes):
EU for a chance node = p(occurring) * u(occurring) + p(avoiding) * u(avoiding)

(2)

Where p: probability u: utility

4
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The utilities are defined on an interval scale, with common practice to have the utilities on a
scale from 0 to 1, with the worst rating (least preferred) equal to 0 and the best rating (most
preferred) equal to 1 (Danielson, et al. 2014, p.106). The utilities represent the patient’s
preferences, which will vary from patient to patient (Aleem, et al., 2009, p.22). In Annalisa’s
simple additive weighting (SAW) method from Equation 1, the patient’s preferences are
represented as the weight coefficients for each attribute. Below is the formula for calculating the
score for one attribute, equivalent to the expected value for a chance node, if the attribute is
representing an outcome. If the rating in Annalisa is a probability of avoiding the outcome that
the attribute represents, the rating is equivalent to p(avoiding) from Equation 2:
Score for one attribute (outcome) = w * rating = w * p(avoiding)

(3)

Where w: weight p: probability
The two equations look similar, but (3) has only one of the outcome probabilities. When the
attribute is representing an outcome to be avoided, the patient’s preference is only included for
one of the outcomes; avoiding (as in for the outcome not to occur). If a decision problem is
represented by a decision tree, the patient’s preferences for the attributes are incorporated in
the ratings as utilities for both outcomes, occurring and not occurring. The PSA screening study
is used as the example of comparing Annalisa’s SAW method to maximizing expected utility
using a decision tree.
4.2.1 Decision Tree: PSA Screening Study
The main point of this section and drawing the decision tree for the PSA screening is to show
that the decision problem involves outcomes with different paths to consequences depending on
the outcomes, which are not all included in Annalisa for the PSA study. The formulas for
calculating the score of one attribute (representing an outcome) and the expected value of an
outcome, differ in whether all of the outcomes are included or not. The decision tree itself also
shows the complexity of the decision problem. One of the goals with Annalisa is to simplify the
decision making. Compared to a decision tree, it might be easier for the patient to understand
the decision when focusing on one “type” of outcome, as in Annalisa, for example avoiding the
outcomes represented by the attributes. However, a decision tree assists with visually seeing the
different combinations of outcomes. It is difficult to evaluate which method is better and not the
goal with this section, but comparing the two can contribute to the discussion of the balance
between the ease of use and the strength of a decision tool, to keep it meaningful to the patient
and the provider.
The goal with a PSA screening is to test for prostate cancer. The outcome of the screening is
either a positive or a negative test result for possibility of prostate cancer, with uncertainty of
the complications as potential consequences from having the screening. The different outcomes
that the attributes represent will be more or less likely to occur, based on the screening results.
If the screening result is positive and the patient has a biopsy, there is an increased probability of
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having complications. In the PSA screening study, the attributes represent avoiding the potential
consequences of having a biopsy, but there is no comparison between having a biopsy with
positive results (detection of prostate cancer) where treatment can start, vs. a biopsy with
negative results (no cancer present), considered unnecessary. Additionally, depending on the
screening results, there has to be a probability for the need of a biopsy after a PSA screening
(meaning the probability for a patient to have a positive screening result), which is not
incorporated into Annalisa for the study either. The study includes a probability for having a
needless biopsy, but no probability for the outcome of the initial PSA screening. The study does
not indicate whether a positive screening requires a biopsy. For the thesis, the assumption that a
patient with a positive PSA screening has a biopsy has been made, as the doctor will be
recommending it (American Cancer Society, 2017). The risk of having prostate cancer increases
as the level of PSA in the blood increases. A positive PSA screening has a PSA level between 4
and 10 (ng/mL of blood), which indicates a 25% risk of having prostate cancer. If the PSA level
is above 10 the risk increases to 50%. Based on the associated risk of the PSA level from the
screening, the doctor will make a recommendation for a biopsy or not (American Cancer
Society, 2017). When the patient chooses to do the screening, the probability is high that the
screening result is negative (low level of PSA in the blood); therefore, no biopsy is needed and
the probability of having further complications (urinary problems, bowel problems, and
sensation loss) should be the same as the probability when not having the screening. The biopsy
increases the probability for the complications, not the initial PSA screening. When the
attributes represent outcomes to be avoided, the option of having the screening is the only
option that can increase the probability of having further complications (except for loss of
lifetime, where the difference in ratings is small). How is the alternative of having the screening
ever going to score higher? There perhaps other benefits of having a PSA screening besides
reducing the likelihood of loss of lifetime by 0.001, such as less anxiety from not knowing or
early treatment. When choosing not to have the PSA screening, there is a possibility that the
patient does have an early stage of prostate cancer with potential for regret when the patient
finds out at later on, possibly then at a more severe stage with an increased difficulty to treat.
When using probabilities as ratings with the simple additive weighting (SAW) method, there is
no way to create different paths, as in a decision tree. The paths in a decision tree are different
combinations of outcomes for each option. This is because a decision tree represents uncertainty
with a chance node that has multiple outcomes with respective probabilities. In the PSA
screening, the chance nodes have two outcomes with probabilities, one for the outcomes to
occur and one for the outcome not to occur. The outcomes that the attributes in the PSA
screening represent are to be avoided, and the ratings are probabilities for how likely those
outcomes are avoided. The patient is likely to feel differently about the combinations of
outcomes occurring and not occurring, which is possible to analyze in a decision tree, where
each final outcome is a combination of the outcomes that led there. The simplicity of the tool’s
method seem to make it difficult to incorporate probabilities to accurately describe the different
scenarios in this study.
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If the PSA screening was represented by a decision tree, the figure below is an example of what
that would look like, using PrecisionTree. The decision tree includes the same five attributes as
the ones included in Annalisa for the study: needless biopsy, loss of lifetime, urinary problems,
bowel problems, and sexual problems. Each of the attributes are chance nodes with two
outcomes. The branches for the complications urinary, bowel, and sexual problems have been
collapsed, called “Problems”, to save space in the image.

Figure 5. Decision tree representing the PSA screening study decision using PrecisionTree.

It is not possible to include the probabilities, represented as ratings in Annalisa, for the attributes
from the PSA screening in the decision tree, as the probabilities for the different attributes
represent the total probability of avoiding the outcome for each option. As an example, the
patient could have a PSA screening, a needless biopsy, but avoid loss of lifetime. The patient
could also have a PSA screening, no needless biopsy, and avoid loss of lifetime. Both
combinations of outcomes avoid loss of lifetime. The probabilities for the different
combinations are unknown based on the information from the study. The probability in the
rating for avoiding loss of lifetime is the total probability of avoiding loss of lifetime for each of
the options. In a decision tree, if the outcome of a chance node is known, the node can be
excluded. In the PSA screening study, needless biopsy could be excluded for the option of not
having the screening, since the probability of having a needless biopsy is 0% without a
screening. In SAW, each attribute has to be considered and rated for all options, even if the
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attribute is not applicable for all options, as seen in the PSA screening where avoiding needless
biopsy is 100% certain for the option of not having the screening.
In the PSA screening, the patient’s preferences are incorporated through the weights. In the
expected utility function, utilities (or ratings in Annalisa), have to be defined for both outcomes.
The utilities for the different outcomes provided by the patient can be determined in different
ways. An older study from 1976 (the clinical data might be outdated, but the decision analysis
still relevant) using a decision tree to decide whether to use amniocentesis for prenatal diagnosis
of genetic disorders, describes a method of having the provider obtain the utilities from the
parents throughout the genetic counseling process. Genetic counseling is supposed to be nondirective, which is hard to achieve for the provider. Biases are likely to be incorporated either
subtly or at the explicit request of the parents (Pauker & Pauker, 1977, p.282). When using
amniocentesis, at the time, there was an additional risk of having to do an abortion, but also the
probability of a false positive test result. The study explains the method of obtaining the utilities
for the outcomes by presenting “the five possible outcomes and asks which would be the best
and which would be the worst for the prospective parents” and assigning a utility of 100 to the
worst outcome. The provider will then “explain to the parents that they will be asked to make
some difficult choices in several hypothetical situations” in order to rate the other outcomes
(Pauker & Pauker, 1977, p.282). The method from the study by Pauker & Pauker is an example
of how the utilities, or ratings, can be obtained from the patient. Applying this to the PSA
screening study, the provider can present the different outcomes from having the screening and
not having the screening, instead of only using attributes representing outcomes to be avoided.
Of course, this can be additional work compared to the Annalisa tool, but the provider would be
able to make sure that the patient fully understands the outcomes and ratings. However, the
tool’s underlying method might become more complex, but the level of difficulty for the
patient to provide input information and interact with the tool does not necessarily have to
change.
A decision tree also allows for a sensitivity analysis of the results, by calculating the expected
utility for the options with different probabilities and utilities. The change in the results are then
observed and analyzed. The next section, Output, will cover the analysis of Annalisa’s results,
showing that it is difficult to perform such an analysis using Annalisa.
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4.3

Output

The tool’s output is used to make the final decision. Annalisa provides its opinion as the highest
ranked option. The patient and the provider cannot simply take the results and run with it. One
would imagine that there is a discussion around the results before making the final decision. The
instructions on the tool’s website do not mention the stacked bars for the scores. As visualized
in the screenshot below, the lines indicate how much each attribute contributes to the total
score. The red boxes and arrows have been added to the screenshot to indicate which section of
the score that the attributes are responsible for.

Figure 6. Section of a screenshot from the Annalisa tool and example of a patient from the PSA screening study with
red boxes and arrows added to emphasize those sections (Kaltoft, et al., 2015)5.

Once the patient sees the results from the decision analysis “what if”-questions could potentially
arise. How would the patient know the impact of their weighting and how would the provider
be able to answer any of those questions? Healthcare decision aids are intended to “complement,
rather than replace, counseling from a health practitioner” (Ottawa Hospital Research Institute,
2018). The provider cannot simply take the results from the decision analysis and ignore all
other information.
A sensitivity analysis is the process of determining the impact of the variation for each input
variable in the decision analysis (Clemen & Reilly, 2014, p.177). Annalisa does not include a
sensitivity analysis as part of its method; however, the effects of changes made to weightings and
ratings are instantly reflected in the scores for the options. If the user has experience in decision
analysis, a sensitivity analysis could be performed by manipulating the input values and record
the effects on the results. Unfortunately, most providers and patients do not have experience in
decision analysis and are not likely to be able to conduct a sensitivity analysis. The tool could
provide additional useful information to the decision-maker by providing data from a sensitivity
analysis. A sensitivity analysis is important to a clinical decision due to the often unknown true
This is an open access article under the terms of the Creative Commons Attribution‐NonCommercial‐NoDerivsLicense,
which permits use and distribution in any medium, provided the original work is properly cited, the use is non‐commercial
and no modifications or adaptations are made.
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probabilities of outcomes occurring. Due to combining multiple research resources with
varying results, the probability of a healthcare related outcome to occur used in the decision
analysis can be of a small range, rather than just one number. The range represents the variation
in results from the clinical studies. The tool does not allow for a range in the ratings, which
makes it even more important to analyze the results and understanding that there can be slight
variations in the results due to the range of possible probabilities from the different clinical
research sources.
4.3.1 PSA Screening
In the screenshot in Figure 6 from the example patient, the size of the segments indicate that the
second attribute, needless biopsy, is the attribute with the largest difference in the score
between the two options. It is also possible to draw the same conclusions by looking at the
ratings to see that the rating that differs the most between the two options is needless biopsy:
0.776 for PSA Screening and 1.000 for No PSA Screening, which has been marked with a red
square on the screenshot in Figure 6. That is information that can be useful to the patient and
the provider, but it is not easily recognized unless you know what to look for. Color-coding the
attributes and the stacked bars for each score would help with visualizing this information, i.e.
coloring “Loss of Lifetime” yellow and its section of the score-bar yellow, coloring “Needless
Biopsy” blue and its section for the score-bar blue. Annalisa lets the user hover over the score
breakdown (sections of the score bar) to highlight the attributes’ weight and the ratings that
contribute to that portion of the score. Using different colors for the sections of the score-bar
would eliminate the step of having to rely on the patient to know to hover for more detailed
information. The following table is a replication of the scores for patient 1526 based on the
weightings and ratings (the weights were normalized as the sum of the weights in the screenshot
is 0.99 and not 1). The score for each option was calculated by the simple additive weighting
(SAW) formula introduced in Section 3.4 Annalisa Method, where the attribute weight is
multiplied by the rating to compute the attribute’s portion of the total score.
Table 1. Replication of the PSA screening screenshot of patient 1526.
PATIENT 1526
RATINGS
PSA screening
No PSA screening
Difference
WEIGHTS

Loss of
Lifetime

Needless
Biopsy

Urinary
Problems

Bowel
Problems

Sexual
Problems

0.996
0.995
0.001
0.404

0.776
1.000
0.224
0.061

0.976
0.982
0.006
0.141

0.946
0.947
0.001
0.141

0.579
0.609
0.030
0.253

SCORE
PSA screening
No PSA screening
Difference

Loss of
Lifetime

Needless
Biopsy

Urinary
Problems

Bowel
Problems

Sexual
Problems

0.4026
0.4022
0.0004

0.0471
0.0606
0.0135

0.1380
0.1388
0.0008

0.1338
0.1339
0.0001

0.1462
0.1538
0.0076
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Total
1.000

0.868
0.889

As an example, the attribute of avoiding loss of lifetime has a score of 0.4026 for the option of
PSA screening, which is the result of multiplying the attributes weight (0.404) with the option’s
rating (0.996). The sum of the scores for each attribute is the total score for the option.
Looking at the differences in the ratings (last row of the Table 1), all are equal to or smaller
than 0.03 except for needless biopsy with a difference of 0.224. Patient 1526 has assigned a
small weight to the attribute of avoiding needless biopsy, and to put it in the terms of the
developers, the attribute is less important to the patient. Since this is the attribute with the
largest difference in ratings for the two options, it is the attribute with the largest potential to
have an impact on the total score for each of the options. In this specific case, the patient finds
avoiding needless biopsy ”least important” but it is the attribute that contributes the most to the
difference in the scores. If all other attributes have rates that are higher or roughly the same and
the patient does not seem to be too bothered by a potential needless biopsy, would it not be
better to go ahead and complete the screening? The results from the tool are suggesting the
opposite, that the patient should not complete the PSA screening. In fact, with the ratings
chosen by the providers based on research, there is almost no way of assigning weights that the
tool would suggest the PSA screening since all attributes are rated higher for no PSA screening,
except for loss of lifetime with a difference of 0.001. If the patient assigned all weight to loss of
lifetime, the tool would suggest a PSA screening with a difference in total score by 0.001, 0.996
vs. 0.995. If a decision aid is going to be used to include the patient’s preferences and values, it
has to be designed in a way that the patient’s input is incorporated in a meaningful way. In the
PSA screening, it does not seem value-added to have the patient spend time entering their
values into the tool, as it will suggest no screening as its opinion in almost every case.
4.3.2 MCT Study
The second study, My Contraception Tool (MCT), developed by French, et al. (2014) with a
large number of options included in the decision of what contraceptive method to use. As
mentioned in section 4.1.2, the input data for the ratings in MCT is combined of both evidencebased data from the provider and input from the user. For the ratings determined by the
questionnaire results, the user could benefit from knowing how their answers affected the
results and the recommended contraceptive method. The screenshot below is the result from an
example used in the study for a patient:
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Figure 7. Screenshot of results from MCT for an example patient in the MCT study (French, et al., 2014)6.

Aside from the first two attributes, the remaining three attributes “Go to a clinic”, “Rely on
partner to remember”, and “Any sensation loss” all have ratings based on the results of the
questionnaire. The ratings are generated directly from the patient’s responses in the
questionnaire. The following information on the results in Figure 7 was presented as part of the
example and illustrating the tool: “The concerns he identifies include having to go to a clinic
(which he would find very difficult), relying on his partner to remember to use or take
contraception (fairly difficult) and any loss of sensation during sex (fairly difficult). The method
suggested to Joe based on his responses and the weight he gives to his selected attributes is the
male condom.” (French, et al., 2014, p.100). The option of natural family planning does not
seem to be scoring much less than male condom. MCT does not display any numbers or data,
which makes it difficult to analyze or interpret the results beyond which option scored the
highest. In the section of the tool showing the scores for the options, the options remain in the
order that the user enters them, regardless of the results of the ranking. MCT does not highlight
or point out the second highest scoring option if its score happens to be very closely scored to
the highest scoring option. The patient and the provider could both benefit from information
This is an open access article under the terms of the Creative Commons Attribution‐NonCommercial‐NoDerivsLicense,
which permits use and distribution in any medium, provided the original work is properly cited, the use is non‐commercial
and no modifications or adaptations are made.
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pointing out the differences in the scores of both alternatives in order to ensure all information
is included and is correct in the clinical decision. As mentioned previously in the paper, one of
the difficulties with decision aids in healthcare is including all relevant information to the
decision on a patient-level. There is a possibility that the patient and the provider know of
additional information not captured in the tool that would benefit a natural family planning over
male condom for this specific patient. This specific study even mentions “users are encouraged
to adjust the length of the blue bars to see how changing the weights that they place on their
selected attributes affects the results.” (French, et al., 2014, p.100). Returning to the fact that
they decided to not include any numbers in the tool, it is difficult to imagine that the patient
would have the ability to interpret small adjustments in the weight bars. It makes it even more
difficult to start looking into any what-if questions based on the limited information of the
results.
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5 Discussion
Annalisa’s method is similar to the expected utility function when the ratings are probabilities,
the weights then become the utility values. When the attributes are represented by outcomes,
the ratings are probabilities of the outcomes to occur. Compared to a decision tree, using
expected utility, Annalisa does not provide all the outcomes associated with the attributes
representing outcomes, which makes it difficult to understand and evaluate the different
combination of outcomes in the decision analysis. The patient is only providing its preferences
and values for one of the outcomes, avoiding the outcomes that the attributes represent. In
Annalisa, the patient’s preferences are incorporated through the weighting of the attributes by
importance. To weigh the attributes in the simple additive weighting (SAW) method according
to relative importance, one has to consider the value tradeoffs between the attributes.
In the PSA screening study, it became difficult to promote having a screening when only
including probabilities of avoiding outcomes, as it was discovered that it was almost impossible
for the option of having a screening to rank highest. There are certain probabilities of outcomes
left out, such as the likelihood of needing a biopsy after the initial PSA screening. The tool
incorporates the patient’s values and preferences mainly in the form of weighting the attributes,
which are assumed to reflect the importance to the patient, since ratings are probabilities of the
outcomes that the attributes represent to occur, based on prostate cancer research rather than
input from the patient. Analyzing the PSA study and the results from Patient 1526, it appears
that the results raise some questions, since the patient considers avoiding a needless biopsy less
than other attributes, but the results recommend not having a PSA screening. The ratings do
not differ much for the attributes, so the largest downside with the screening is the potential
needless biopsy. One would assume that a patient that is not worried about a needless biopsy
might as well go ahead and do the screening. This seems to be due to how the model
incorporates the probabilities.
In the MCT study, some of the ratings for the attributes are represented by the patient’s values
and preferences through the connected survey tool. Other ratings are represented as
probabilities of the outcomes that the attributes represent to occur. The probabilities are from
research on contraceptive methods. Mixing ratings on the attributes as both probabilities and
patient values, the scaling of the ratings are not the same.
Annalisa does not offer much assistance when it comes to a sensitivity analysis or answering
“what if”-questions after the results are presented to the patient and the provider. The tool has a
lot of flexibility, and it is possible to hide a lot of information from the user, which is shown in
the MCT study where the ratings are hidden completely to the patient. The final scores for each
alternative can be divided into subsections to show how much each attribute contributes to the
total score, but even that information can be hidden. The information can be useful to the
patient and the provider to analyze the results. It is important to review the results to make sure
that everything makes sense, especially when dealing with difficult healthcare decisions.
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6 Conclusion
Healthcare decisions can be both complex and difficult to make, due to the potential outcomes
and the fact that all patients are different and face different challenges, as mentioned throughout
the paper. One of the goals with using a decision aid software in healthcare is to assist with
decision analysis after the patient has been presented with the information in the traditional
healthcare decision guide. Annalisa makes an interesting attempt to provide that next step of the
decision-making process. The traditional healthcare decision guide does not provide much
decision support to the provider, who has to facilitate a conversation around the patient’s
preferences and somehow incorporate that into the shared decision-making process. However,
Annalisa may or may not assist in the discussion between the patient and the provider to make
the final decision. Due to the limited information in the output, the patient’s “what if”-questions
could potentially not be answered by the provider. Many healthcare decisions are complex, for
which Annalisa might not be the right fit. Annalisa’s method and simple design causes some
issues when mixing probabilities and preference values as ratings for the attributes, which needs
to be considered. For that reason, the tool seems to be more appropriate for routine decisions
that stem from an already existing decision guide, for example, choosing a treatment out of
multiple options. The MCT study touches on an interesting point, that an online tool is able to
reach people that do not have easy access to healthcare. This is great, but also reemphasizes the
importance of making sure that the tool and input data makes sense to the patient. In those
cases, the patient would not be able to ask any follow-up questions or discuss with a provider.
Overall, the tool makes an interesting attempt in assisting patients and providers to provide
patient-centered care through shared-decision making, but healthcare decisions are complex,
and the decision aiding tools have to be robust to be truly useful and meaningful. If anything,
Annalisa shines light on the complexity of healthcare decisions, which could potentially spark
interest from others to tackle the problem.
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