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General introduction
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IRMA’S STORY

Irma, 39 years old, lives with her husband and her two children of primary school age.
After she was diagnosed with breast cancer, she was treated successfully and is now
cancer free. However, since her treatment she has been very tired and her arm remains
painful. She would like to know how other patients with similar health issues manage
family life and returning to work. She therefore decides to search on the Internet for
other people’s stories.

SITUATION IN 2008

Irma types the words ‘breast cancer’ and ‘stories’ into a general Internet search engine.
More than 100,000 hits! She does not know where to start. She opens websites and clos-
es them again; they are not what she is looking for. After half an hour, she finds a website
that was created by an active group of patients and ex-patients. There are dozens of
stories on this website, arranged alphabetically according to the writers’ pseudonyms.
She starts to read stories. The writers of these stories are all in different situations. How
can she find a story by someone in a similar situation to herself and with similar health
issues? She continues scrolling through the list of stories. After one hour she finds a sto-
ry that matches her own situation. However, while scrolling through the stories, she has
also seen several stories by women with metastases. These are stories she would rather
not have seen. The one story she did find after an hour may have given her support and
information, but the other stories she scrolled through made her anxious.

SITUATION IN 20157

Using natural language, Irma enters an excerpt of her own story into an Internet search
engine: “l am 39 years old, married, two children. After having undergone several treat-
ments, | am now cancer free, but | am still very tired and | have problems using my arm.
I'm looking for ways to manage family life and returning to work despite these physical
limitations”. After she types this, a number of websites are retrieved. She opens them
and discovers that they contain similar stories to her own. Because the stories perfectly
match her situation, they immediately give an answer to her question. With little effort
she has found stories written by other breast cancer patients that are very helpful to her,
without having to read stories that make her anxious.
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During the various phases of disease (diagnosis, treatment, recovery) and facing
“normal” life again, people require information. Besides the information that one gets,
for example, from nurse practitioners about treatment options and the course of the
disease, patients often want to know how they are going to experience this process. In
such cases, stories written by other patients and published on the Internet can be an
important source of information.

Due to the large number of stories on the Internet, it can be difficult for patients to find
stories by other patients who are similar to themselves and whose stories therefore may
contain information that is relevant and useful to them. If patients cannot find stories
by people in a similar situation, they miss out on the opportunity of gaining information
and support that matches their situation.

This thesis aims to gain insight into which search facilities for stories facilitate breast
cancer patients in finding stories written by other patients who are in a similar situation
to their own. Organizations can use the results to implement these search facilities on
their websites.

This chapter provides a general introduction to the main themes and presents the aim
and outline of the thesis.

Other breast cancer patients as a source of information

Breast cancer is a severe, life-threatening illness with a high prevalence. In 2009, there
were more than 93,000 women in the Netherlands who had been diagnosed with breast
cancer between 1999-2009. In 2010, about 14,000 Dutch women were newly diagnosed
with breast cancer. Breast cancer also occurs in men, although it is uncommon (it is
estimated that carcinoma of the male breast accounts for 0.8% of all breast cancers)
[1]. Due to an increasing incidence (aging population, early detection of cancer) and
improved survival rates (more effective treatments), the number of breast cancer
patients will continue to rise [2].

Being diagnosed with breast cancer is a stressful life event that can cause uncertainty
[3], severe distress, anxiety, and depression [4]. Patients have to undergo surgery on an
organ that plays an important role in body image and sexual functioning [5]. Moreover,
the natural sense of continuity is disrupted due to the possibility of dying [6]. Besides
the psychological consequences, the often arduous treatments can cause long-lasting or
even irreversible physical side effects, such as tiredness, lymphoedema, nerve pain, and
early menopause [7]. Patients may also experience problems with social functioning, for
example in their role within the family or in returning to work [8].

As a means of coping with their situation, people diagnosed with breast cancer often
seek information [9;10]. Health care professionals are an important source of medical
information, such as the likelihood of cure, spread of disease, and treatment options [11].



12 Breast cancer stories on the Internet

In addition to medical information from health care professionals, other breast cancer
patients are also an important source of information during all phases of the disease.
The information that other patients provide is essentially different from the information
health care professionals provide. Trial and error of the lived experience makes other
patients experts in strategies for coping with day-to-day personal health issues and in
managing responsibilities and activities associated with family, friends, work, and the
home during and after illness [12].

Nowadays, the Internet is an attractive and important source of other patients’
experiences, because it can be accessed 24/7 without the need to leave your own house
or to disclose your identity [13-15]. Moreover, the Internet contains a large number of
patient experiences [16] that can be accessed by many people, since ninety-four percent
of all households in the Netherlands have access to the Internet [17].

Breast cancer patients can read about other patients’ experiences on the Internet in
several ways: a) online support groups [15;18-20]; b) online patient communities, such
as PatientsLikeMe [21]; ©) social media, such as Facebook, Twitter and YouTube [22-
27]; and d) websites with stories written by patients, such as healthtalkonline.org [28],
BreastCancerStories.org [29] and de-amazones.nl [30]. The website healthtalkonline.org
was developed by researchers, who interviewed a group of patients about their experiences
with breast cancer and published these accounts in an edited form on their site. The stories
on the websites BreastCancerStories.org and de-amazones.nl are published spontaneously
by patients, without any restrictions or editing. This thesis focusses on searching for and
reading these spontaneously published breast cancer stories on the Internet.

Spontaneously published breast cancer stories on the Internet

We define spontaneously published breast cancer stories on the Internet as first-person
texts that have been written by breast cancer patients, are not part of an interactive
forum and were spontaneously published on the Internet at a given moment. Reading
these stories differs from reading other types of patient experiences on the Internet in
three ways.

Firstly, spontaneously published breast cancer stories tend to be complete stories,
meaning that several phases of the disease trajectory are described, such as experiences
with treatments and the illness trajectory, feelings about having cancer, and coping with
the consequences of being ill. The power of a complete story is that it can integrate
events and the writer’s thoughts, actions, decisions, and relationships with other persons
into a meaningful narrative [31]. In this way, spontaneously published breast cancer
stories differ from online support groups and social media where a reader can only read
conversations between patients (mostly relatively short fragments in question-answer
format) [32], and which, quite often, contain small talk [33].



Chapter 1 13

Secondly, the writers are not selected and their spontaneously published stories are not
edited: each patient can publish their own story on the Internet, with self-chosen topics
and in self-chosen words. The reader thus has access to the authentic story of another
patient, without any modifications and/or additions by professionals/researchers. Frank
[34] indicates that such stories that come directly from the patient are important,
because they reflect the narrator’s truth. In this respect, spontaneously published stories
differ from stories published by researchers which are based on patient interviews (e.g.
[28]). A particular group of patients may be invited for the interviews and, during the
interviews, patients may be asked to describe or write about specific topics to ensure
that the set of stories addresses a broad range of topics. Furthermore, the stories will be
edited before publication.

Thirdly, the number of spontaneously published stories available on the Internet is not
limited and is constantly increasing, since patients can spontaneously publish their story
at any time. This is in contrast to stories published by researchers. When researchers
have finished interviewing a defined group of patients, they publish these stories at a
given moment on their website. As a consequence, the number of stories on researchers’
websites will not grow continuously.

The large and increasing number of spontaneously published stories on the Internet
will, on the one hand, increase the likelihood that a story that matches the reader’s
situation becomes available, yet, on the other hand, may makes it difficult to find such
a story.

The three above-mentioned characteristics of spontaneously published breast cancer
stories show that they are a unique source of information and support. Therefore, this
thesis focusses on these spontaneously published stories. To gain insight into the kind
of information a reader may find in spontaneously published stories, we performed a
content analysis of a set of stories in which we examined the characteristics of breast
cancer patients who spontaneously publish their story and the topics they write about
(Chapter 3).

Patients who prefer to read complete, authentic stories written by others will choose
spontaneously published stories on the Internet as a source. In particular, stories written
by others in a similar situation are expected to provide readers with optimal support
and information (see next section). However, because there are so many spontaneously
published stories on the Internet, it may be difficult for patients to find those stories that
are relevant to them. Therefore, an important task for professionals is to make stories
written by others in a similar situation findable for readers. To do so, it is important to
know the preferences and needs of the patients who want to read stories, and to consider
the context and domain in which the information exchange will take place. The issue of
making stories findable for patients is therefore not a simple matter of ICT, but should be
addressed from a clinical informatics perspective, in constant dialogue with the patient.
The field of clinical informatics is ideally suited to address this issue, since it takes the
care domain as its starting point instead of information technology, and, therefore, has
knowledge and affinity with the domain in which patient stories are exchanged. For this
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reason, the first step we took was to examine how spontaneously published stories are
presented and disclosed on the Internet (Chapter 2). Because the study described in
Chapter 2 was already published in 2006, we have added an addendum of the situation
in 2013.

In conclusion: spontaneously published stories are a unique source of support and
information. Therefore, patients (readers) should not be deprived of this source and
should be facilitated in finding stories written by similar others, since these stories are
expected to have the greatest positive impact on the readers.

Impact of reading other patients’ stories

The possible impact of reading stories written by other patients can be explained from
a narrative approach [31] and a social-psychological approach. The most applicable
social-psychological theories in this context are social comparison theory [35] and
social cognitive theory [36]. This section describes the three approaches/theories and
examines their link with reading other patients’ stories on the Internet.

The narrative approach suggests that people construct a story (narrative) of their lives
to give it meaning [31]. Narratives can give meaning because of their ability to weave
together separate events and human actions into a whole (plot), for example by arranging
them causally or temporally. Plots are, in turn, part of larger plots, which make individual
human lives comprehensible as a whole. In their narratives, people connect their past,
present, and future and integrate events, their own actions, thoughts, decisions,
expectations, and relationships to others into a meaningful whole, taking into account
the limits and opportunities posed by the physical, cultural and personal environments.
In this way, a person’s narrative is the very process of identity construction. Constructing
a narrative is an ongoing process in which new experiences and events are continuously
weaved into the narrative and which may retrospectively lead to revisions of previously
constructed parts of the narrative. If the narrative is coherent and satisfying, it can serve
as a justification for one’s present condition and situation, both for the narrator him/
herself and for others [31].

Breast cancer diagnosis is an interruption of one’s narrative, since becoming a
patient is a threat to one’s identity: due to the cancer and its treatments, a person will
experience physical changes, changes in roles, relationships, social circles and activities,
and a changed vision of the future. All these changes may cause a curtailed sense of
agency. As a consequence of these changes, the pre-diagnosis narrative no longer fits,
motivating the reconstruction of this narrative into a new narrative that incorporates the
meaning of illness and renegotiates one’s identity [37-39]. Constructing a new narrative
gives a sense of control, since the patient narrator asserts him/herself as agent: he/she
can determine how the events and his/her own thoughts, actions, decisions, etcetera
are interwoven [38;39]. Patients can structure their narrative as a restitution narrative, a
chaos narrative, a quest narrative, or a combination of these three. A restitution narrative
begins with health, followed by sickness and looking to a return to health in the future.
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In a chaos narrative, the patient is not (yet) able to form a coherent story: events and
thoughts are not woven together into a meaningful whole and the story lacks a clear
direction. Finally, a quest narrative shows how illness may be considered useful and can
function as an impetus for change [34;40]. The value of constructing an illness narrative
is supported by empirical research: extensive research has revealed that forming a
narrative about one’s experiences in life is associated with improved physical and mental
health across a variety of populations [41]. In addition, breast cancer patients may also
benefit from reading stories written by other breast cancer patients on the Internet (this
thesis). Other patients’ stories may inspire readers to construct or reconstruct their own
story, since these stories enable readers to see how other patients have woven together
events, thoughts and decisions into a meaningful whole and how they have shaped their
new identities.

Social comparison theory [35] suggests that people consider one or more people in
relation to the self as a source of support and information. In social comparison, one
positions oneself relative to another person on some dimension. People may have
three motives to engage in social comparison. Firstly, people may try to evaluate their
opinions and abilities by comparing themselves with others (self-evaluation), especially
when no objective (i.e. non-social) information is available. Secondly, people may have
the desire to feel good about themselves and their situation (self-enhancement). They
may achieve this by comparing themselves with others who are worse off (downward
comparison), thereby providing an indication that their own situation is better. Thirdly,
people may have the desire to improve themselves or their situation (self-improvement).
They may reach this goal by comparing themselves with others who are doing better
(upward comparison), which may provide opportunities for learning and improving their
situation. However, downward and upward comparison can also lower self-esteem and
cause fear and uncertainty. People who are doing worse suggest that your own situation
could take a similar negative turn, and people who are doing better imply that you are not
doing as well at the moment. Thus, social comparison is a complex phenomenon. The
desired direction (upward/downward) depends on many factors, including a person’s
personality traits and the comparison dimension.

There are many dimensions on which a person can compare him/herself with another
person. Social comparison theory suggests thatthe comparison ona particulardimension
will have more impact when other dimensions (such as gender, age, etc) between the
persons are similar. In the case of breast cancer patients comparing themselves with
writers of breast cancer stories on the Internet (this thesis), they may make comparisons
on the following dimensions: the degree of support from family and friends, the severity
of treatment, speed of recovery, and coping (e.g. [42;43]). Comparison with a writer
on a specific dimension (regardless of the direction of the comparison), will have the
most impact when other dimensions of the writer, such as the situation of the writer or
personal characteristics of the writer, are similar to those of the reader.

Social cognitive theory [36] suggests that people can learn from others by observing
their behaviour (vicarious learning). If this behaviour has beneficial effects, people can
decide to copy the behaviour (modelling). Learning will most likely occur when the
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observer is confident that he can successfully execute the behaviour (self-efficacy) and
when there is a close identification between the observer and the model. Based on this
theory, writers of breast cancer stories on the Internet can serve as models for readers of
the stories (this thesis). Readers may learn most when they can identify with the writer/
narrator of the story.

Studies have shown that breast cancer patients were more likely to select and read
experiences of other patients who were doing better than themselves than those of other
patients who were doing worse than themselves [43]. Furthermore, cancer patients
seeking social comparison information on the coping dimension have been found to
prefer upward comparison [42]. It could be that these upward comparisons offer better
opportunities for vicarious learning since stories of patients who are doing better may
contain more effective examples of emotion-focused coping and problem-focused
coping. Emotion-focused coping is aimed at managing and reducing negative feelings
about the disease, for example by seeking distraction. Problem-focused coping is aimed
at solving problems caused by the disease, for example wearing a wig to regain a positive
self-image. In problem-focused coping, it is important that the patient estimates that his
behaviour will lead to the desired outcome (outcome efficacy) and that he is confident
that he can successfully execute the behaviour (self-efficacy). Readers of other patients’
stories on the Internet (this thesis) could learn from the effective examples of other
patients’ coping and may decide to apply these forms of coping themselves.

The possible impact of stories outlined above is also acknowledged in other disciplines.
Personal stories are, for example, used in patient education, like patient decision aids
[44;45] or health promotion interventions [46-48]. Current research is focusing on how
to incorporate personal stories and/or information contained in these stories in a way
that enhances the effectiveness of the decision aid or intervention [49;50].

In conclusion: the theoretical frameworks suggest that stories by writers who are/were
in a similar situation to the reader are most likely to have positive impacts on readers
with regard to: a) constructing their own illness story, b) evaluating themselves and their
situation, and ) learning effective ways of coping in order to improve themselves or their
situation.

Search facilities

To develop search facilities that enable patients to find stories on the Internet written
by other patients who are/were in a similar situation to their own, knowledge from the
field of information retrieval [51;52] and from research into search engines [53] is used.

First, it is important to note that when searching for spontaneously published patient
stories on the Internet, the most important aspect is that the retrieved stories match
the situation of the patient who carried out the search (reader) (see previous section).
However, it is not important that all stories on the Internet that match the reader’s
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situation are retrieved, since the reader will probably find sufficient support and
information from just a few stories that match her situation. In the field of information
retrieval, this balance is expressed in terms of precision and recall. A search has high
precision when the search results consist mainly of documents that are of relevance to
the searcher. A search has a high recall when (almost) all documents that are of relevance
to the searcher are included in the search results (i.e., when as few as possible relevant
documents remain unfound). Thus, when searching the Internet for stories written by
other patients, high precision is important, whereas high recall is less important.

Below, various search facilities are described. It is useful to be aware of two important

aspects of a search facility, namely:

1) the interface: this enables a user to enter his/her query, i.e. he/she can indicate
what he/she is looking for. In addition, the interface displays summary information
about the search results and gives the user access to the underlying documents.

2) retrieval of documents: which documents are retrieved depends on how the query
is processed and connected to the set of documents that can be searched. The
documents that are found are ranked and summary information is derived.

The interface of a general search engine on the Internet usually consists of a search
box in which search terms can be typed. A search in such a general search engine, for
example Google, using the terms “borstkanker” [breast cancer] and “verhalen” [stories]
in the search box entitled “Find pages with all these words” yields more than 115,000
hits (search carried out on 11 February 2013). To help the searcher, the search results of a
general search engine are sorted (ranking). For the ranking of search results and retrieval
of documents (URLs), Google uses algorithms in which various aspects are weighted,
such as recentness of information, and language and country of the user [54]. However,
the exact ranking measure used by the search engine might differ from the relevance
measure expected by the searcher. As a consequence, high-ranked search results will not
always be the most relevant results for the user. In our search, the high-ranked search
results consisted mainly of general sites about breast cancer, but not of specific stories.
A more specific search query, for example, “verhalen” [stories], “borstkanker” [breast
cancer], “vrouw” [woman), “39 jaar” [39 years old], “armfunctie” [arm function],
“gezinsleven” [family life] and “werk” [work], yields more specific search results.
However, the high-ranked search results seem to contain no complete stories in which
all searched topics are present in relation to each other. Moreover, forum posts are also
found. Using a general search engine, it is therefore difficult for patients to find complete
stories from other patients in the same situation as themselves, without finding stories
or forum posts that may not be helpful to them or may even make them anxious.

In terms of internal search facilities provided by websites that contain patient stories, a
manual index is often used. To enable document retrieval, the website owner (domain
expert) uses the content or meaning of the texts to determine which words are relevant
forinclusion in the index, and subsequently assigns these index words to the documents.
This method is applied, for example, on the website Healthtalkonline [28]. Here, the
interface consists of a full list of topics and subtopics (but not in alphabetical order as
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in a typical index), which is visible to the user and from which the user can select single
items to search for stories. An important limitation of this method is a possible difference
in vocabulary between the domain expert and the user: to find relevant documents, the
user must use the same terms as the domain expert. This limitation may particularly play
a role when searching for patient stories, because readers are looking for experiences
rather than facts, with facts being easier to divide into pre-defined categories than
experiences. Another limitation is assigning the index words to the documents. The way
the expert assigns these words to the documents may not be what the user expects
and this may affect precision and recall of the search results. In addition, stories on the
website Healthtalkonline [28] can be retrieved on the basis of a writer’s age: the stories
are divided into four age categories and each age category is accessible via a button. Yet,
it might be difficult for patients to decide which age category to select if they want to
search for an age at either the beginning or the end of the pre-defined age categories.
Finally, an overarching disadvantage of the manual indexing according to topics and
age groups is the amount of time and manpower required to build and maintain such a
search facility.

Another possibility to make patient stories findable on a website is an internal search
engine based on full-text indexing. In addition to the aforementioned full list of topics and
age categories buttons, the Healthtalkonline website [28] also contains such an internal
search engine. Retrieval of documents based on full-text indexing is based on words
that occur literally (including singulars, plurals and diminutives) in the documents. The
interface consists of a search box in which a user can type search terms. Yet, this form
of searching can present the user with problems relating to synonyms (different words
with the same meaning) and homonyms (same words with different meanings). Another
problem is that the user does not know exactly which words appear in the documents
and therefore which search terms he/she should use. The Healthtalkonline website
supports the user in this respect, since the user is given suggestions through a dropdown
menu that appears while typing search terms into the search box. A different kind of
problem with a full-text indexing search engine is that the same set of search terms can
have different meanings (polysemy). For example, a patient who uses the search terms
“werk” [work] and “armfunctie” [arm function] may be looking either for stories about
how to reintegrate into work despite an impaired arm function or for stories about
situations in which reduced arm function can lead to occupational disability. Thus, the
overall intention of a text cannot be expressed in individual words; it is the relationship
between the words that is of crucial importance. However, one advantage of a full-text
indexing search engine is that relatively little time and money is involved in building and
maintaining the search engine.

If patients had an interface at their disposal that consisted of a search box in which they
could type natural language queries to search for stories, there would no longer be any
need for them to translate their query into search terms, thereby making it easier for
patients to search for situations similar to their own. Natural language includes syntax
and semantics [55] and therefore, to enable document retrieval using a search engine in
which users can enter natural language queries, both the query and the documents that
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can be searched for have to be analysed for syntax and semantics. A parser can be used
to analyse the syntax of a query and thus clarify the intention of the user. For example,
does the user have a ‘how’ question, a ‘why’ question or an ‘if’ question? Although a
complete automatic semantic analysis of texts is not yet available, there have been steps
in this direction, such as shallow parsing, part-of-speech tagging, ontologies etcetera.
However, these have not yet led to useful results. Nonetheless, some insight into
semantics can be gained by Latent Semantic Indexing (LSI) [52]. LSI does not examine
the exact semantics, but rather the word combinations in a text, as opposed to single
words. In this way, LSI can yield some information about the semantics of a query or
of the documents being searched, and could allow a search facility to be developed in
which stories can be searched using natural language queries. This method provides
a solution to the above-mentioned problems of a full-text search engine (synonyms,
homonyms and polysemy). In principle, it is possible to type a natural language query
into the search box of a general search engine or a full-text search engine. However, it
is important to be aware that a natural language query in many search engines will be
processed as a keyword query instead of a natural language query and, as a result, some
words in the query will be disregarded and syntax and semantics will not be examined.

In conclusion: to make patient stories findable various retrieval methods can be used,
each with their own advantages and disadvantages.

User-centred design

To examine how spontaneously published stories can be made findable for patients
(readers), it is important to ask the patients themselves about their preferences.
Often, patients will have a good idea of which stories can give them support and which
topics and/or writer characteristics they would like to search for to find these stories.
Therefore, the method we applied in this thesis was a user-centred design [56;57]. In a
user-centred design, the user is involved in the entire process of developing a product.
This process consists of the following steps: a) the baseline situation of the product
is described; b) the user is asked for his/her preferences with respect to the product;
) these user requirements are implemented in the product and then the product is
evaluated by actual users. The development of a product following a user-centred design
is an iterative process: the outcomes of step c may lead to repeating steps b and c once,
or even multiple, times to eventually achieve at an end product that is optimal for the
user. The philosophy behind user-centred design is that it optimizes the product around
the user’s preferences and needs, instead of forcing the user to change so as to conform
to the product.

Our user-centred approach to investigating search facilities for spontaneously published
breast cancer stories included the following steps. Firstly, we described the baseline
situation by examining how breast cancer stories are presented and disclosed on websites
(step a: Chapter 2). We then interviewed breast cancer patients about which topics and
writer characteristics they would like to search for when seeking stories written by other
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patients (step b: Chapter 4). Subsequently, we translated these patient preferences into
search facilities. We based the retrieval of documents (stories) in these search facilities on
manual indexing. The interface consisted of a list of topics and/or writer characteristics
of which one or more items could be selected by the user. We implemented these search
facilities on a study website and recruited breast cancer patients to actually use these
search facilities. We examined which search facilities resulted in satisfaction with the
search process and with the stories retrieved, as well as the impact of the retrieved
stories on self-reported coping with breast cancer (step c: Chapter 5). Furthermore, we
developed a search facility in which document retrieval was based on LSI, where the
interface consisted of a search box in which natural language queries could be typed.
Breast cancer patients used this search facility and their satisfaction with the search
process was examined (step c: Chapter 7). Additionally, we analysed the actual search
behaviour of breast cancer patients when seeking stories written by other patients
(Chapter 6 and 7).

In conclusion: a user-centred design was applied because patients themselves are in the
best position to indicate which topics and writer characteristics they feel are necessary
in a search facility to enable them to find stories that provide support.

Aim of this thesis

The primary aim of this thesis was to gain insight into which search facilities for
spontaneously published stories facilitate breast cancer patients in finding stories
written by other patients who are in a similar situation to their own. A related goal was
to provide owners of websites or patient decision aids with information about search
facilities for stories so that they could apply this information to their website/aid and
thereby make it easier for patients to find stories about others in a similar situation.

Another purpose of this thesis was to provide a basis for the further development of
search facilities for patient stories. The results of this thesis can serve as a guide for
future steps in the iterative process of developing search facilities for patient stories.

The research was conducted from a clinical informatics perspective, using knowledge
from the fields of information retrieval, human-computer interaction and psychology.
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Outline of the thesis

Chapter 2 describes a study in which the features of websites with breast cancer stories
were examined using a theoretical framework for analysing communication processes.
The study focussed on how patient stories are presented and disclosed on websites. The
addendum to Chapter 2 provides an update of the situation in 2013.

Chapter 3 describes the content analysis of a set of 167 spontaneously published breast
cancer stories. This analysis examined writer characteristics, themes in the stories, and
how these writer characteristics and story themes relate to the wider population of
breast cancer patients.

Chapter 4 reports the results of interviews with 25 breast cancer patients about their
preferences with regard to the content and appearance of online breast cancer stories,
and the search facilities they feel would help them search for these stories.

Chapter 5 describes an online randomized controlled experiment which examined
breast cancer patients’ opinions and experiences regarding four different search facilities
for stories. The search facilities selected for this experiment were based on the results
of the interviews in Chapter 4. The experiment had a 2x2 factorial design (story topics
search facility ‘'yes/no’ and writer characteristics search facility ‘yes/no’) which resulted
in four groups: 1) no search facility (control group: writers’ nicknames in alphabetical
order), 2) search facility for writer characteristics, 3) search facility for story topics, and
4) search facility for writer characteristics and story topics (combination group).

An analysis of the log data of the online randomized controlled experiment is described
in Chapter 6. This analysis gives insight into breast cancer patients’ actual search
behaviour when looking for stories by other patients.

Chapter 7 describes an exploratory study of breast cancer patients using a search facility
for stories written by other patients in which they could enter natural language queries.
This search facility was developed using Latent Semantic Indexing (LSI), a technique
from the field of Information Retrieval (IR).

Finally, in Chapter 8 the main results of the above-mentioned studies are brought
together and a reflection is provided on the findings and their meaning in a broader
context. This results in an overall conclusion and discussion of the thesis, in which both
theoretical and practical implications are discussed.
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Abstract

Objective To examine the way in which breast cancer patients’ illness stories in the Dutch
language are disclosed on the Internet.

Methods Websites containing Dutch illness stories written by breast cancer patients
were selected using a search engine on the Internet. A checklist was developed based
on a theoretical framework for analysing communication processes in order to examine
the selected websites.

Results None of the websites implements search facilities based on either the content of
an illness story, or the personal features of the author. A minority of the websites offers
information about the illness stories, such as author’s genuineness and editor’s review.
Conclusion The Internet’s opportunities are not fully utilized with respect to disclosing
breast cancer patients’ illness stories.

Practice implications In order to support a patient in finding appropriate illness stories
in the diverse set of available stories, we are in the process of developing an application
that combines symbolic and statistical natural language analysis techniques to facilitate
content-based retrieval.

Keywords: Internet; Websites; Breast cancer; Iliness stories
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1 Introduction

Breast cancer incidence in The Netherlands is among the highest in the world. On
the basis of the present incidence rates, about one in every eight to nine women in
The Netherlands will develop breast cancer. Although, in general, cancer is most common
among the elderly, almost half of the breast cancer diagnosis in the Netherlands in 2000
occurred in women between 20 and 59 years of age [1].

A breast cancer diagnosis and subsequent treatment commonly cause many
psychological problems in patients such as distress, anxiety, depression, and fear [2,3].
Patients also experience social isolation [2], a disturbed body image [3], and difficulties
with sexual functioning [2]. In some patients, these problems persist even years after
diagnosis [2].

One of the ways to cope with these psychological consequences is to exchange illness
experiences with fellow patients [4]. During illness experiences exchange patients share
experiences that are related to their disease. In this way, they can exchange information,
find recognition in each other’s experiences, learn from each other how to accept and
adapt to the disease, and express their feelings [5].

lliness experiences can be exchanged in different ways. One way is to take part in
face-to-face conversations in waiting rooms or during support group meetings. Another
possibility is reading books or magazines that compile iliness experiences, or watch TV-
programmes in which fellow patients tell their story. The Internet is a new but rapidly
growing channel for exchanging illness experiences. There are forums, chat rooms and
websites that enable patients to exchange illness experiences.

Several studies have examined the effects of face-to-face and web-based illness
experience exchange between breast cancer patients. Face-to-face exchange of illness
experiences increases breast cancer patients’ quality of life [6] and self-esteem [4], and
decreases breast cancer patients’ anxiety, depression scores [7], and negative feelings
[4]. Though in one study on face-to-face social support, some indications of adverse
effects on vitality and physical and social functioning were found [8].

Web-based exchange of illness experiences reduced breast cancer patients’ scores
on depression [9,10], perceived stress, cancer related trauma measures [9], and reactions
to pain [10], and is found helpful by breast cancer patients [11]. Yet, also an increase in
emotional suppression was found by Lieberman et al. [10]. Klemm et al. [12] conclude in
their review that online cancer support groups help people to cope more effectively with
their disease. Eysenbach et al. [13] found no robust evidence for positive effects of online
peer-to-peer interactions. However, in their opinion the absence of evidence does not
mean that virtual communities have no effect [13]. In conclusion, the positive effects of
exchanging illness experiences between patients exceed the negative effects.

The Internet is an interesting channel for exchanging illness experiences. In 2004,
65% of the 7 million Dutch households owned a personal computer with Internet
access. A good quarter of the 85% information seekers searched for health topics [14].
Among them there will be many patients searching for illness experience exchange on
the Internet.
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The Internetdiffersin several ways from the more traditional face-to-face meetings for
exchanging illness experiences between patients. An Internet user can stay anonymous,
whereas a participant of a face-to-face meeting has to divulge his identity. In addition, a
patient who joins a face-to-face meeting has to be present on a specific time at a specific
place, while the Internet can be accessed by the patient on a time and at a place he
prefers. Also, the diverse possibilities on the Internet for exchanging illness experiences
differ from each other in certain ways. A chat session on the Internet is characterised by
same time and different place, while forums and websites are characterised by different
time and different place.

In this paper, we will focus on the current practice of using the Internet as a
communication medium for exchanging illness experiences. Our purpose is to examine
the way in which breast cancer patients’ illness stories in the Dutch language are disclosed
on websites on the Internet. To our knowledge, this was never done before. We focus on
websites containing illness stories for two reasons. Firstly, in contrast to forums and chat
rooms, websites are easily accessible without needing a password or login name. This
implies that also patients who have little knowledge about and experience with using
the Internet are able to visit websites. Secondly, fellow patients’ iliness stories published
on websites are more appropriate for restoring the own life story than short fragments
of illness experiences are, which are common in forums and chat rooms. The thought
behind this is as follows. Every person has an own life story in which he gives meaning
to his life, forms his identity, and accounts for his choices. A breast cancer diagnosis
disturbs a person’s identity and sense of continuity. Someone else’s life story who went
through the same situation will help to restore the own life story.

2  Methods

2.1 Selection of websites

Before selecting websites three inclusion criteria were formulated: the websites have (1)
to be accessible for every internet user, i.e. without password, (2) to be in the Dutch
language, (3) to contain at least two illness stories of two different breast cancer patients.
Websites were searched for in three ways: (a) by asking breast cancer patients and
researchers whether they know any sites, (b) by using the search engine Google on the
Internet, and (c) by searching in literature databases. Five websites that were identified
by breast cancer patients and researchers met the inclusion criteria [15-19].

Three searches using the search engine Google were conducted (www.google.nl,
accessed 30 March 2005) combining the Dutch word for breast cancer (borstkanker)
with those for stories consisting of experiences (ervaringsverhalen; 355 hits), stories
(verhalen; 6340 hits), or story (verhaal; 15,100 hits). The first 100 sites selected by each of
the three searches were checked for meeting the inclusion criteria. Links on the websites
were not examined, because it was argued that links appear as a hit automatically.
The three searches produced, respectively, four [20-23], three [24-26], and one [27]
additional website.
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In March 2005, literature searches were conducted in the databases Medline,
Embase, CINAHL, PsycINFO, PubMed, and Web of Science. Three search concepts were
combined: subject (breast cancer patients’ illness stories), medium (ICT), and language
(Dutch). Also various synonyms for each of these three search concepts were conducted.
No websites that fit the inclusion criteria were found using literature databases. Thus, in
total 13 relevant websites were found.

code decode
> L —)
[Samw=) >
o o
message medium message
send receive
sender receiver

Figure T Message exchange between a sender and a receiver

2.2 Evaluation of websites

There are numerous perspectives from which one can look at websites containing iliness
stories, ranging from technical to functional. We take as our viewpoint that such websites
are examples of Computer Mediated Communication applications. Their use is a type
of communication practice, and can be best described using features that can also be
applied to other communication practices. Communication practices can be described
using the message-channel model as basis [28], in which a message is exchanged
between a sender and a receiver through a particular medium, as shown in Figure 1. The
elements of this model - namely participants, message, medium, and overall situation -
are characterised by several features. These features, which are based on the framework
presented by Te’eni [29], are listed and explained in Table 1. As depicted in the right
column of Table 1, the features’ definitions were translated into practice in order to be
able to evaluate websites that disclose illness stories in a structural manner. The first
author evaluated the selected websites within four weeks of the original search. One site
[25] was excluded, because the illness stories were not available at the time this site was
evaluated.

3  Results

3.1  Overall features of websites

None of the evaluated websites mentions explicitly the reason why breast cancer
patients’ illness stories are published on the website. In addition, the time/place context
of all the evaluated websites is different time/different place.
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Features and their definitions for analysing the exchange of illness experiences

between patients, and translations of definitions into practice in order to examine

websites that disclose illness stories.

Feature Definition Translation into website
practices

Goal The reason why patients Which goal is mentioned on the
communicate, what they want website for publishing the illness

5 to achieve with exchanging stories: to give information, to

E iliness experiences give recognition, or to express

2 feelings?

n

= Time/place | The time and the place at What is the time/place context:

g context which patients exchange illness | same time/same place, same

o experiences time/different place, different
time/same place, or different
time/different place?

Number The number of patients that How many illness stories are
join the exchange of illness available at the web site?
experiences

Anonymity | The state in which the receiving | Can the visitor of the site
patient can take part in the (the receiving patient) stay
communication without being | anonymous?
identified by the sending patient

é Authenticity | The degree in which the Is there a guarantee that the
= receiving patient is assured that | illness stories are from genuine
B the sending patient is a genuine | patients?

& patient

Size of The degree in which personal Can the visitor of the site (the

common features (e.g. age, marital status) | receiving patient) search for

ground and disease features (e.g. time illness stories using personal
since diagnosis, treatment features of the author (the
underwent) of a sending patient | sending patient)?
match with those features of a
receiving patient
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Feature

Definition
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Translation into website

practices

the sending patient’s illness
experience

Structure The degree in which itis Are the illness stories on the site
beforehand clear to the receiving | structured by means of a short
patient of which parts the summary or headings in the
illness experience of the sending | text, or are they not structured?

o patient is constructed

ao Accuracy The degree in which medical Does an editorial board review
3 facts and spelling in the iliness | the site including the illness

= experiences are correct stories?

Content The degree in which sending Can the visitor of the site (the
patients’ illness experiences fit | receiving patient) search for
with the information need of a stories using content keywords?
receiving patient

Capacity The degree in which the Which modes of information
receiving patient receives (text, images, video) are used to
non-verbal, additional aspects express the illness stories?
of a sending patient’s illness
experience (e.g. sending
patient’s facial expression,
voice/intonation, drawings)

;.% Evanescence | The degree in which a receiving | For how long do the illness
2 patient can save or store stories remain available at the

site?

Interactivity

The degree in which a receiving
patient can react to a sending
patient’s illness experiences or
can send his/her own illness
experience

Can a visitor react on illness
stories (react yes/no), or submit
his/her own illness story (send
yes/no)?




32 Breast cancer stories on the Internet

Table 2 Features of websites (n=12) that disclose breast cancer patients’ illness stories in the

Dutch language.

Feature Value Websites
% ()
Number 2-5 illness stories 42 (5)
6-15 illness stories 25(3)
" >15 illness stories 334)
-
E_ Anonymity Reading the illness stories without being identified 100(12)
S | Authenticity® | Guarantee that illness stories’ authors are genuine 8(M
‘5_'3 patients
Size of common | Search facility for personal features of illness stories’ 0(0)
ground® authors
Brief, separate summary of authors’ personal features 8(M
Structure® Structure by means of a brief summary of or headings 58(7)
in illness stories
b . .
gn Accuracy Review by editor 42(5)
§ Content Search facility with content keywords 000
= General search facility with text words 83(10)
No search facility, only ‘Find (on This Page)’ delivered 17 (2)
by Internet browser
Capacity® Only text 83(10)
Text supported by photos 8(1
Text supported by video fragments with patient’s 8(M
voice
g
5 | Evanescence® | Publication dates of illness stories mentioned 50 (6)
()
= | Interactivity Reacting and sending possible 17(2)
Reacting possible 42(5)
Sending possible 172
No reacting nor sending possible 25(3)

2 Feature x is attached to a website if at least half of the illness stories on that website do have
feature x. For example, if three out of six illness stories on a website are structured the feature
structure is attached to this website.

® Does not count till 100 percent (n=12), because only one or a few values of the feature are inserted

in this table.
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3.2 Participants features of websites

Participants features of the websites are presented in the first part of Table 2. Forty-
two percent of the websites contain 5 or fewer illness stories. A quarter of the websites
comprise of 6-15 illness stories, while 33% comprise of more than 15 illness stories.
The highest number of illness stories on a website is 49 [16], and the highest but one
is 40 [21]. Not included in this calculation are: (@) illness stories of cancer patients
with a cancer type other than breast cancer, (b) illness stories of male breast cancer
patients, (c) stories of persons who are not yet diagnosed with breast cancer, but who
have a mutation in the BRCA-1 or BRCA-2 gene, (d) illness stories that are not physically
presented on a website, but to which is only referred, and (e) stories that do not contain
illness experiences. An example of the latter is a story about fashion for women with only
one breast caused by mastectomy [15]. If the same illness story is presented on several
websites, this illness story was counted multiple times. One website [21] presents 11
illness stories from another site [15], and two illness stories from yet another website
[17]. These thirteen illness stories are counted twice.

A patient who visits the websites in order to read fellow patients’ illness stories can
stay anonymous in all cases.

None of the evaluated websites guarantee that the authors of the illness stories are
genuine breast cancer patients, except one [19]. On this website, the patients/authors of
three out of the six illness stories on the site are followed with a camera. Conversations
between the patients/authors and specialists are filmed, which points out that the
patients are genuine breast cancer patients. On the other 11 websites, no guarantees
are given about the genuineness of the patients/authors. However, one of the sites [22]
warns visitors that some persons present themselves as a cancer patient without being
one.

A search facility based on personal features of authors of illness stories is offered by
none of the evaluated websites. In practice, this means that a visitor cannot search for
illness stories written by, for example, breast cancer patients between 20 and 30 years
of age, or by single breast cancer patients, or by breast cancer patients who underwent
radiotherapy but no chemotherapy. In order to find out which illness stories are written
by breast cancer patients with a certain personal feature, the illness stories must be read.
However, in quite a lot of illness stories personal features of an author, such as age or
time since diagnosis, are not mentioned at all. On one website [16], personal features of
authors are summarised briefly, separately from the illness stories. Yet, in a few cases the
personal features in the brief summary do not fit with the personal features in the illness
story. Finally, on a quarter of the websites (n = 3) it is not immediately clear for the visitor
which illness stories are from breast cancer patients and which illness stories are from
patients with another type of cancer.

3.3 Message features of websites

In the middle part of Table 2 message features of websites are presented. On the majority
of the websites (58%) at least half of the illness stories do have structure by means of
a short summary beforehand or by means of headings in the text. On the remaining
websites (42%), a minority of the illness stories or none of the illness stories do have
structure. Headings of the format day-month-year are not seen as structure, because
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these headings give no information about the content of the text that follows such a
heading. If an illness story is not structured it is more difficult for a reader to determine
quickly what the story is about. In general, readers are not warned in case an author of
an illness story dies.

A majority of the websites (58%) is not reviewed by an editor or nothing is mentioned
about editing. A minority of the websites (42%) is reviewed by an editor. Though, it
remains unclear whether the illness stories on websites that are reviewed by an editor
are checked on correctness of medical facts in the stories.

None of the websites offers a search facility based on content keywords, 10 websites
(83%) offer a general search facility with text words, and 2 websites (17%) offer no search
facility, only the ‘Find (on This Page)’ facility delivered by the Internet browser. The
general search facility with text words searches the whole website, and the ‘Find (on This
Page)’ facility searches per page. Thus, neither the general search facility with text words
nor the ‘Find (on This Page)’ facility searches exclusively in the illness stories presented
on the site. Moreover, both the general search facility with text words as well as the ‘Find
(on This Page)’ facility do not search for synonyms. A search using the Dutch word for
radiotherapy that patients often use (bestraling) retrieves texts in which the exact word
‘bestraling’ occurs; texts in which the Dutch word for radiotherapy that specialists often
use ‘radiotherapie’ occurs are not retrieved. However, the meanings of ‘bestraling’ and
‘radiotherapie’ are exactly similar. With a search facility based on content keywords a
search for ‘radiotherapie’ will also retrieve texts about ‘bestraling’.

3.4 Medium features of websites

The last part of Table 2 shows medium features of evaluated websites. On the majority
of the websites (83%), most illness stories are presented in the format of only text. On
one website [23] the texts of 10 out of the 12 presented breast cancer patients’ illness
stories are supported by photos of the patients. On another website [19], three out of six
illness stories are presented in the format of video fragments.

On half of the websites information is given about the dates on which the illness
stories were published on the websites. The publication dates are ranging from quite
long ago till very recently. None of the websites gives information about the period of
time the illness stories will be available in future.

A minority of the websites (17%) offers a special button for reacting on illness stories
as well as a special button for sending an own story. Forty-two percent of the websites
offers only a special button for reacting on illness stories, while 17% of the websites
offers only a special button for sending an own story. A quarter of the websites offers
neither a button for reacting nor a button for sending. In addition, almost all websites
mention an e-mail address to contact the website’s owner, but this is in general not
meant for reacting on or sending illness stories.
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4  Discussion and conclusion

41 Discussion

The purpose of this paper was to examine the way in which breast cancer patients’ iliness
stories are disclosed on the Internet. The most striking finding is that none of the websites
offers the possibility to search for or within illness stories using either personal features
of authors or content keywords. Due to the lack of search facilities, patients have to read
the illness stories to find out whether they fit with their own situation and interests. In
our opinion, search facilities must be offered to patients looking for illness stories on the
Internet, because in that case patients will find stories that fit their needs quicker and
easier. A majority of websites offers some kind of structure in the illness stories. This
could help patients to get an idea of the content of the illness stories quickly. However,
even then a patient has to read all summaries and headings. The medium ICT can be
implemented in such a way that searching illness stories is possible, in contrast to, for
example, books. It’s a pity that the possibilities of Internet are not used at this point.

The results show that the highest number of illness stories on one website is 49.
This is quite a lot. Yet, we assume that approximately 10% is relevant for a patient. In
addition, we think that the more stories a patient reads/hears, the better she will be able
to reconstruct her own life story that was disrupted by a breast cancer diagnosis. ICT
has no restrictions at this point, it can contain hundreds or thousands illness stories, in
contrast to, for example, a face-to-face meeting at which a limited number of persons
can be present. The search facilities become more important if more stories are available
to a visitor. If there is no accurate search facility and when a huge number of illness
stories is available, a visitor can be overwhelmed. In the case of offering a huge set of
illness stories, attention must be paid to the representativeness: stories of patients with
diverge personal features (of all ages, marital status, with and without children, long and
short time since diagnosis, all kinds of treatment underwent) and with diverge viewpoints
(positive, negative, neutral). This diversity will increase the chance that a visitor finds an
illness story in which he will recognise himself completely.

Another important aspect which only few websites offer is information about illness
stories from which a visitor can distract whether illness stories are reliable or not. Firstly,
we saw that only one website guaranteed the genuineness of the authors. Ethically seen
it is not justified to offer patients illness stories that are not written by genuine fellow
patients. This is not an issue at face-to-face meetings, because it is difficult to fake
being a patient when you are not anonymous. However, it is an important issue for ICT.
Secondly, only half of the websites mention how old the illness stories are, while this is
important information in view of medical developments. For example, a couple of years
ago removal of lymph glands was common, nowadays it is first tested if it is necessary to
remove them. A patient who reads a story of a couple of years ago in the supposition that
it is a recent story, can get very confused. Finally, only a minority of websites is reviewed
by an editor whereby it remains unclear whether medical facts in the illness stories are
checked. In our opinion, it is very important that the medical facts in illness stories are
correct, because otherwise readers can become confused or frightened.
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The implementation of the features capacity and interactivity is diverse. Some
websites offer a high capacity, others do not. And some websites offer a high interactivity,
others do not. We think that patients’ preferences with respect to these features differ.
Maybe, the best solution is to offer a high capacity and a high interactivity - this is
possible with ICT after all - and that patients can switch it off when they do not want to
use it.

A website that offers more possibilities than the Dutch sites is the English DIPEx
website, Database of Individual Patients’ Experience [30]. With respect to breast cancer,
40-50 people are interviewed to find out their individual experiences about the illness.
The illness experiences are categorised on age of the author, and on subject. Thus, a
visitor can find relatively quickly illness experiences in which he recognises himself and
in which subjects appear that interest him. Moreover, a visitor can choose to read the
illness experiences (texts are presented), to hear them (audio fragments are presented),
or to see them (video fragments are presented) [31]. Access to practical and experiential
information from other patients was highly valued by patients who visited the DIPEx
website. A few features were specifically valued by patients: total privacy, no emotional
demand of attendance, 24 h and 7 days a week availability, the possibility to click off
distressing or irrelevant information, and no necessity to engage with patients in return
[32]. Thus, this study confirms that there is a need for websites that disclose illness
stories.

The present study of websites that disclose breast cancer patients’ illness stories
had a few limitations. Only websites in the Dutch language were examined. Dutch
patients also have access to English sites, so why did we restrict to the Dutch language?
We argued that it is the best to read/hear illness experiences in your native language,
because you can make nuances in your native language and in general it will be more close
to you. Furthermore, not every one understands English very well. Misunderstanding
can lead to fear. A second limitation is that this study gives only information about the
situation on the Internet in March/April 2005. Changes over time are not considered.
Existing websites may have been closed down, and new websites may have been started.
However, we think this is inherent to the Internet, and unavoidable when studying it.
The last limitation is that only one researcher evaluated the websites. Though, factual
features instead of interpretable features were checked, so we think that evaluating by
one researcher only gives accurate and reliable results.

4.2 Conclusion

In conclusion, quite a lot breast cancer patients’ illness stories in the Dutch language
are presented on the Internet. Though, websites that disclose illness stories do not offer
accurate search facilities. In addition, the reliability of the illness stories is in many cases
unclear. Finally, the capacity and interactivity of the Internet are limited with respect
to illness stories. Thus, the opportunities of the Internet are not yet fully utilized with
respect to disclosing breast cancer patients’ illness stories in the Dutch language.
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4.3 Practice implications

It is a pity that not all possibilities of the Internet are used with respect to disclosing
illness stories. Patients will benefit if iliness stories are better disclosed. That is why we
are currently in a process of developing a prototype application for storage and retrieval
of illness stories in an Internet environment that enables a user to retrieve illness stories:
- using personal features of the author (size of common ground);

- using content keywords (content);

- knowing that the stories are from genuine patients (authenticity);

- knowing that the content has been checked (accuracy).

With respect to the first two requirements our idea is as follows. Patients who use our
future application will be able to enter several personal features, such as their age,
marital status, time since diagnosis, and treatment underwent. Moreover, they will be
able to enter a search query in natural language, for example: “How to cope with being
bald after chemotherapy?” lliness stories which fit the personal features and the search
query will be retrieved from the database and presented to the patient. In order to make
retrieval of illness stories based on personal features and search queries in natural
language possible, we propose a design that combines symbolic and statistical semantic
analysis techniques of illness stories [33].
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ADDENDUM TO
CHAPTER 2

1 Introduction

The Internet contains many stories written by breast cancer patients that form an

important source of support and information for other breast cancer patients. In 2006,

we examined how breast cancer stories were presented and disclosed on the Internet [1].

Since the Internet is dynamic and subject to rapid developments, it is useful to repeat

the 2006 study to gain insight into how breast cancer stories are now presented and

disclosed (March 2013).

The aim of this addendum was twofold:

1. To provide an update to Chapter 2 that was published in 2006 [1], i.e. to examine
how Dutch-language breast cancer stories are now presented and disclosed on the
Internet (March 2013).

2. Todescribe differences and similarities between the presentation and disclosure of
breast cancer stories on the Internet in 2006 and in 2013.

2  Methods

To provide an update and to make a comparison between 2006 and 2013, we used the
same method as in 2006. This 2006 method is described briefly below.

21 Describing the websites

The presentation and disclosure of breast cancer stories on websites was described
on the basis of a checklist that had been developed using a theoretical framework for
analysing communication processes [2]. This framework distinguishes four elements of
a communication process, each of which can be divided into different aspects:

1. overall situation: goal, time/place context

2. participants: number, anonymity, authenticity, extent of common ground

3. message: structure, accuracy, content

4. medium: capacity, evanescence, interactivity.

These aspects were translated into the practical context of websites with breast cancer
stories. For each of the aspects, a definition was formulated (for details see Table 1 of
Chapter 2).
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2.2 Selection of websites

Breast cancer stories were defined as texts or videos which were not part of an interactive
forum and which were written/narrated in the first person. Three inclusion criteria for
websites were formulated: (1) the stories should be accessible to all web users, i.e.
without password; (2) the stories should be written/narrated in the Dutch language;
and (3) the websites should contain at least two stories by two different breast cancer
patients.

The 12 websites that were described in 2006 were re-examined in 2013 to assess
whether these websites still met the inclusion criteria and how the stories on the
websites were presented and disclosed in 2013.

In addition, the three Google searches that had been performed in 2006 were
repeated: 1) borstkanker AND ervaringsverhalen (20,800 hits), 2) borstkanker AND
verhalen (131,000 hits), and 3) borstkanker AND verhaal (281,000 hits) (searches
performed on 2 March 2013). The first 100 sites selected by each of the three searches
were checked to assess whether they met the inclusion criteria. Links on the websites
were not examined, because it was argued that links should automatically also appear
as a hit. In comparison to 2006, the three searches produced seven, three and two
additional websites, respectively.

3  Results

3.1 Update regarding websites described in 2006
Of the 12 websites with breast cancer stories described in 2006, seven no longer
met the inclusion criteria. Three of these websites no longer seemed to exist:
www.levenmetborstkanker.nl, ~ www.borstkankertrefpunt.web-log.nl  and  www.
boezemvriendinnen.nl. One website, www.borstkanker.net, contained only one story
that had been written by the founder of the website, who had since passed away. The
remaining three websites that failed to meet the inclusion criteria no longer presented
patient stories. However, visitors to these websites were referred to other websites with
patient stories. For example, the website www.nfk.nl (formerly kankerpatient.nl) referred
to the website of the Dutch Patient Organisation for Breast Cancer and the websites
www.diagnose-kanker.nl and www.tegenkanker.be referred visitors to four and twelve
breast cancer patient blogs, respectively. The website www.tegenkanker.be also included
all editions of its digital magazine published since 1999, with 26 articles about breast
cancer in which patients often recounted their experiences.

Table 1 gives a description of the five remaining websites that still met the inclusion
criteriain 2013. Because the website www.brca.nl is part of the website www.borstkanker.
nl, these two websites have been considered together in Table 1.
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Table 3 Features of websites (n=16) that disclose Dutch-language illness stories written by
breast cancer patients: situation in 2013.

Feature Value Websites
% (n)
Number 2-5 illness stories 38 (6)
6-15 illness stories 13 (2)
>15 illness stories 50 (8)
2 Anonymity Reading the illness stories without being identified | 100 (16)
3]
8‘ Authenticity Guarantee that illness story writers are real 19 (3)*
£ patients
a
Extent of Search facility for personal features of illness story | 13 (2)
common ground | writers
Brief, separate summary of writers’ personal 19 3
features
Structure Structure by means of a brief summary of story or 19 (3¢
headings in story
o Accuracy Review by editor 38 (6)°
&o Content Search facility with content keywords 0@
%]
g General search facility with text words / search 56 (9)
engine for entire website
No search facility (or only ‘Find (on This Page)’ 44 (7)
delivered by Internet browser)
Capacity Only text 31 (5
Text supported by photos 38 (6)
Text supported by video fragments with patient’s 31 (5
£ voice
5 Evanescence Publication dates of illness stories mentioned 44 (7>
LY
= Interactivity Responding and submission is possible 44 (7)
Responding is possible 6 (M
Submission is possible 6 (M
Responding or submission is not possible 44 (7)

2 Feature x is associated with a website if at least some of the stories on that website have feature x.
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3.2 New websites in 2013

The searches performed in 2013 yielded twelve additional websites. These websites are
described in Table 2. The stories on seven websites illustrate a particular theme: www.
geefhaareenkans.com, www.tegenkracht.nl, www.mijnmedicijn.nl, www.loopvoorleven.
nl, www.hyperthermie.info, www.noadin.nl, and www.breastfriends.nl. These seven
websites are considered together in Table 2. The stories on the other five websites
include more diverse aspects of breast cancer: www.pinkribbon.nl, www.borstborst.nl,
www.kankervoorbij.com, www.gezondheidsplein.nl and www.youtube.com. These five
websites are described separately in Table 2.

3.3 The complete picture in 2013
Table 3 summarizes the complete picture in 2013. This table is constructed in the same
way as Table 2 in Chapter 2, enabling a clear comparison with 2006.

4  Conclusion

The goal of this addendum was to compare how patient stories are presented and
disclosed on websites in 2006 and in 2013. There were three clear results. Firstly, the
number of stories per website has increased. While in 2006 the highest number of
stories on a website was 49, in 2013 the highest number of stories was about 790.
Secondly, the format in which stories appear has changed. In 2013, there is now a trend
favouring photos and videos, instead of text only. Thirdly, in 2013 two websites offered a
search facility for writer characteristics, while in 2006 none of the websites offered such
a search facility. However, in 2013 there were still no websites offering a search option
for content keywords.
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Abstract

This study examined writer characteristics and themes written about in a set of 167
spontaneously published stories on a Dutch website foryoung women with breast cancer.
The stories were coded for six disease characteristics and sixteen themes. Coding results
were compared to the characteristics of young women with breast cancer in a hospital
cancer register and to the frequency of problems among young breast cancer patients
participating in quantitative studies. We found that writer characteristics were diverse.
Yet, logistic regression showed that women were more likely to be a writer if they were
diagnosed at a younger age (OR 0.82; 95% Cl (0.78, 0.85)), underwent a mastectomy (OR
4.63; 95% ClI (2.59, 8.26)), or were in the first treatment period (OR 2.83; 95% CI (1.44,
5.58)). All sixteen themes were present in the stories, but some themes were addressed
less often than their frequency among participants of quantitative studies suggested.
The findings indicate that a set of spontaneously published stories might not completely
reflect the characteristics and themes of the wider population of young women with
breast cancer. Websites with spontaneously published stories should inform readers
about this.

Keywords: Internet, breast cancer, illness stories, writer characteristics, story themes
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1 Introduction

Young breast cancer patients can encounter problems with respect to a wide range of
issues, such as: body image and sexuality [1]; concerns about pregnancy [2], fertility
issues [3,4] and heredity [5,6]; and, communication problems with physicians [7] or with
family and friends [8]. For some patients it is helpful to write about their experiences with
their illness [9,10]. The process of constructing one’s illness story can help with making
sense, asserting control, transforming identity and making decisions [11]. Patients can
put their stories on the Internet, where others -such as family, friends or other patients-
can read them.

For readers of the stories it might be most helpful when a set of stories on a website
gives an acceptable impression of the various topics that are relevant for coping with the
disease: the set of stories should be a good starting point for a fellow patient, relative
or friend to get an impression of what it means to suffer from the disease. Thus, the
stories should be about topics that are generally considered important for coping with
the disease.

Some of the websites with closed individual stories are provided by research groups,
who have carefully selected the set of stories that is presented on the website. The
research group who composed the Health Talk Online website (formerly DIPEX) [12], for
example, used a method called maximum variation sampling to ensure that a wide range
of perspectives and experiences is represented [13]. There is a clear consensus among an
international team of patients, practitioners, policy makers, and researchers that such a
range of perspectives and experiences should be included [14].

Besides research groups, there are active groups of patients who provide websites
with closed individual stories. On many of these websites patients can spontaneously
publish their own story. In this way a set of stories develops which is not based on any
formal sampling methods. A number of concerns might rise at this point. Butow et al.
[15] mention that it might be that only articulate patients or patients who have strong
motivations to tell their story spontaneously publish their stories. Moreover, in an earlier
study we found that patients wanted to read about themes they experienced problems
with [16]. If this also applies to writing, than patients might only spontaneously write
about themes they experienced problems with. As a consequence, it might be that a set
of spontaneously published stories is written by a specific group of patients and that
only specific themes are addressed in the stories.

The present study examines the set of spontaneously published stories on the
website of the Amazones foundation. This is a Dutch website for and by young women
with breast cancer [17]. Our study entailed a content analysis of all 167 spontaneously
published stories on this website and encompassed the following questions: 1) What
are the characteristics of the patients who spontaneously publish their story on this
website?, and 2) Which themes do they address in their stories? In order to answer
these questions, we used a coding scheme with six disease characteristics and sixteen
themes. Furthermore, we examined whether the writer characteristics reflect the
characteristics of the wider population of young women with breast cancer. We used the
cancer register of the Leiden University Medical Centre (LUMC) to get an indication of
the characteristics of the wider population of young women with breast cancer. Finally,
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for five clearly defined themes we examined whether the extent to which these themes
were written about in the stories reflect the prevalence of these themes among the wider
population of young women. We used quantitative studies that examined prevalences
of these five themes among young women with breast cancer to get an indication of the
extent to which these themes are prevalent in the wider population.

2  Methods

21 Main empirical material

In January 2007 we downloaded all 167 stories from the Amazones website to analyse
them. This was the total number of stories posted since women started to submit
anonymously (by using nicknames) their stories for publication on the website in 2004.
There were no restrictions for the women as to length, structure and content of their
stories. Submitted stories were put on the website by the board of the foundation.
The board did not exclude any stories from publication. In this article, the women who
posted their story are referred to as the writers.

The stories were all in the Dutch language and written in the first person. Most
stories followed a chronological order: discovery of breast cancer, treatments and the
restitution process. All stories were closed individual stories: each of the stories was
published in one time as a whole, i.e. no additions or changes were made after publishing
a story online and the stories were not part of an interactive forum. One third of the
writers stated their region of origin: more than 90% of them lived in the Netherlands.

2.2 Coding writer characteristics
In order to code the writer profiles a coding scheme with six characteristics was
developed. The six characteristics were based on how other websites disclose patient
stories [12] and on studies about the aspects patients appreciate in websites with stories
[16,18]. The characteristics in the coding scheme were: 1) age at diagnosis, 2) time since
diagnosis, 3) partner status, 4) children status, 5) treatment received, and 6) phase in
the course of disease.

The continuous variables ‘age at diagnosis’ and ‘time since diagnosis’ were coded with
a value (years and months, respectively) or with ‘unknown’. ‘Time since diagnosis’ was
defined as the number of months between being diagnosed and writing one’s story. The
other writer characteristics were all categorical variables. ‘Partner status’ and ‘children
status’ were coded with ‘yes’, ‘no’ or ‘unknown’. ‘Treatment received’ was divided into:
a) lumpectomy, b) mastectomy, c) axillary lymph node removal, d) radiation therapy, €)
chemotherapy, f) immunotherapy, g) hormonal therapy, and h) breast reconstruction.
When writers mentioned some of these treatments, these were coded with ‘yes’ and the
ones that were not mentioned, with ‘no’. When none of the treatments were mentioned,
all eight were coded with ‘unknown’. For ‘phase in the course of disease’ the categories
and code instructions were: 1) in first treatment period (treatments a-f), 2) free of cancer
(undetectable cancer or treatments g-h), 3) breast cancer for second time (recurrence
of the same breast tumour or a new primary breast tumour), 4) metastasized cancer
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(cancer in other parts of the body than the breasts), 5) passed away (obituary at the end
of a story written by the website moderators), and 6) unknown.

One coder coded all the stories for writer characteristics, and a second coder coded
15% (n=25). Besides the information in the story itself, the information in the so-
called Amazones profiles on the website was used: 97 writers (58%) completed such a
profile. The inter-rater reliability for each writer characteristic was calculated using the
Intraclass Correlation Coefficient (ICC). The ICC’s ranged from 0.607 to 1.000 (Table 1).
Two ICCs for ‘age at diagnosis’ were calculated. These indicate the inter-rater reliability
for i) assigning a value for age versus assigning ‘unknown’, and ii) the values that were
assigned for age, after excluding the stories with ‘age unknown’ (n=6). For ‘months since
diagnosis’ one ICC was calculated, since no ‘unknown’ was assigned for the 25 stories
that were coded by two coders.

2.3 Coding story themes

In order to code the themes in the stories a coding scheme with sixteen themes was
developed (Table 1). The sixteen themes were divided in four domains: 1) Diagnosis, 2)
Treatment, 3) Health care system, 4) Living with it. For the development of the coding
scheme, we studied which themes were disclosed in breast cancer stories on two different
websites [12,19]. Both were developed by research groups and aim to represent a wide
range of perspectives and experiences [13,20]. Two independent coders unfamiliar with
the Amazones website coded all the stories for themes. The coders were trained using
an identical sub-sample (n=13) of the stories under study. A story could receive multiple
codes. A code was assigned when women wrote about a theme, irrespective of how they
experienced the theme. The inter-rater reliability for each theme was calculated using
Cohen’s kappa (Table 1).

2.4 LUMC cancer register

To examine how the characteristics of the writers relate to those of the wider population
of young women with breast cancer, the characteristics of the writers were compared to
those of young women with breast cancer registered at the Leiden University Medical
Centre (LUMC). The LUMC is one of eight university hospitals in the Netherlands with
a capacity of 882 beds. All cancer patients who consult the LUMC are entered into
the LUMC cancer patients register. This register contains information per tumour as
to its location, the date of its discovery, the ways in which it was treated, whether it
recurred locally/regionally and/or whether it metastasized, and if so when, the age of
the patient at diagnosis, and whether or not the patient has died. The register does
not include information on partner and children status, and any decisions as to breast
reconstruction.

In order to make a useful comparison with the Amazones writers, we selected from
the register women with breast cancer, diagnosed before the age of 50, who contacted
the LUMC between 1997 and 2007. This age range was selected because the Amazones
present themselves as women younger than 50 [17]. The time range 1997-2007 was
selected to ensure thatall phases in the course of disease were represented. The selection
consisted of n=1160 women with a mean age at diagnosis of 42.4 years (SD=5.6) and a
mean time since diagnosis of 56.7 months (SD=36.1). The treatment that most of the
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women had undergone was radiation therapy (82%; n=952), followed by axillary lymph
node removal (73%; n=849), chemotherapy (72%; n=838), mastectomy (48%; n=560),
hormonal therapy (43%; n=494) and immunotherapy (6%; n=73). Aimost one third of the
women was free of cancer (31%; n=359) and one in five had passed away (20%; n=228).
The remaining women were in first treatment period (7%; n=76), had cancer for a second
time (6%; n=73), had metastasized cancer (6%; n=70) or their phase in the course of
disease was unknown (31%; n=354).

2.5 Quantitative studies

In June 2008 PubMed, Embase and Psychinfo were searched for quantitative studies
about problems experienced by young women with breast cancer in order to examine
how the frequency with which themes were written about spontaneously in the
Amazones stories relates to the extent to which themes are prevalent in the wider
population of young women with breast cancer. In the three literature databases we
searched for the themes ‘contact with medical staff’, ‘family and friends’, ‘body image
and sexuality’, ‘pregnancy issues’ and ‘concerns about heredity’ by combining the search
terms breast cancer and young women successively with health care system, family
(support), social network, social contacts, social behaviour, child(ren), body image,
sexuality, pregnancy, heredity, genetic counseling. All studies that reported prevalences
were used for the comparison. Also, for a more useful comparison the theme ‘pregnancy
issues’ was divided into the subthemes ‘wanting to become pregnant after treatments’
and ‘pregnant at diagnosis’.

Table 1 Coding schemes for writer profile and story themes and inter-rater reliability.

Coding scheme writer profile Intraclass

15% (n=25) of stories were coded by a second coder Correlation
Coefficient (ICC)

Age at diagnosis (in years) | Assigning a value for age versus assigning | 0.759
‘unknown’

The values that were assigned for age, after | 0.849
excluding the stories with ‘age unknown’

(n=6)
Time since diagnosis The values that were assigned for time 0.971
(in months) since diagnosis (for none of the 25 stories

‘time since diagnosis unknown’ was

assigned)
Partner status, n (%) 0.800

Children status, n (%) 1.000
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Table 1 (Continued)

Coding scheme writer profile Intraclass

15% (n=25) of stories were coded by a second coder Correlation
Coefficient (ICC)

Lumpectomy

Mastectomy 0.809
Axillary lymph node removal 0.914
Radiation therapy 0.839
Chemotherapy 1.000
Immunotherapy 0.657
Hormonal therapy 0.844

Breast reconstruction

Coding scheme story themes Cohen’s kappa
All stories (n=167) were coded by a second coder; the training sub-
sample of stories (n=13) was left out when calculating Cohen’s kappa’s

Feelings about diagnosis

Decision-making 0.69
Coping with treatment 0.43
Side effects 0.79
Delay in/errors at diagnosis 0.43
Waiting for test results 0.68
Contact with medical staff 0.63
How treatment was performed 0.39
Second opinion 0.72
Work and insurance 0.57
Family and friends 0.67
Body image and sexuality 0.65
Pregnancy issues 0.88
Coping with breast cancer 0.57
Practical advices 0.49
Concerns about heredity 0.65
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2.6 Statistical analysis

The analyses included descriptive statistics of writer characteristics and of the frequency
of themes in the stories. Furthermore, a multivariate logistic regression analysis that
included all disease characteristics simultaneously was performed to compare the
writers with the women in the LUMC cancer register. Group (writers vs. LUMC register
women) was included in the model as the dependent variable; disease characteristics
were included as independent variables. The two dichotomous variables lumpectomy
(yes/no) and mastectomy (yes/no) were combined to form a new dichotomous variable
(mastectomy vs lumpectomy only). For the women in the cancer register the time since
diagnosis was defined as the period between the date of diagnosis and the date on
which the women were selected from the register. For ‘phase in the course of disease’ a
category ‘unknown’ was included in the model, since for almost one third of the register
women this variable was unknown. Confounding was assessed by evaluating changes
in the relevant regression coefficients (beta’s). Goodness-of-fit was determined by the
Hosmer and Lemeshow Test. In the final model non-significant predictors (p>0.05) were
removed.

2.7 Ethical considerations

The board of the Amazones foundation gave us permission to conduct the study. In
order to maximize confidentiality, we report our results on an aggregated level without
quoting the writers [21]. The LUMC Medical Ethical Committee concluded that our study
involved no medical intervention and that we could proceed.

3  Results

3.1 Characteristics of the writers

Writer characteristics are shown in Table 2. The mean age at diagnosis was 36 years
(SD=6.2). The mean time since diagnosis was 27 months (SD=37.4). The treatments
most often undergone were: chemotherapy (77%), mastectomy (68%) and radiation
therapy (61%). Few writers received immunotherapy (5%). Most writers were ‘free of
cancer’ (46%) or ‘in first treatment period’ (34%). In addition, most writers had a partner
(76%) and children (74%), and almost one-third of the writers who had received a
mastectomy decided to undergo breast reconstruction (31%).



Table 2

i.e. the Amazones writers (n=167).

Characteristics Amazones writers (n=167)
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Characteristics of the women who published their story on the Amazones website;

Age at diagnosis (in years)® Mean (SD) 36 (6.2)
Minimum 22
Maximum 52
Time since diagnosis Mean (SD) 27 (37.4)
(in months)® Minimum o
Maximum 252
Partner, n (%) Yes 127 (76)
No 18 (11
Unknown 22 (13)
Children, n (%) Yes 123 (74)
No 23 (14)
Unknown 21 (13)
Treatment received, n (%)° Lumpectomy only 43 (26)
Mastectomy 113 (68)
Axillary lymph node removal 91 (55)
Radiation therapy 102 (61)
Chemotherapy 129 (77)
Immunotherapy 8 (5
Hormonal therapy 67 (40)
Breast reconstruction 35 (319
Phase in the course of In first treatment period 56 (34)
disease, n (%) Free of cancer 76 (46)
Breast cancer for second time 14 (8)
Metastasized cancer 1 @
Passed away 5 ()
Unknown 5 (3)

° age at diagnosis unknown n=33
months since diagnosis unknown n=8

< all eight treatments unknown n=6, type of surgery unknown n=1

percentage based on the writers who had a mastectomy (n=113)
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Table 3

Disease characteristics

Breast cancer stories on the Internet

Final logistic regression model for being a writer on the Amazones website.

OR®  95% CI

Age at diagnosis (years) 0.82 | (0.78-0.85)
Time since diagnosis (months) 0.98 | (0.97-0.99)
Treatment underwent? Lumpectomy only 1.00
Mastectomy 4.63 | (2.59-8.26)
No axillary lymph node removal | 1.00
Axillary lymph node removal 0.45 | (0.26-0.79)
No hormonal therapy 1.00
Hormonal therapy 1.65 | (1.00-2.71)
No immunotherapy 1.00
Immunotherapy 0.16 | (0.06-0.47)
Phase in the course of disease | Free of cancer 1.00
In first treatment period 2.83 | (1.44-5.58)
Cancer for second time 0.64 | (0.28-1.48)
Metastasized cancer 0.85 | (0.36-2.01)
Passed away 0.04 | (0.01-0.15)
Unknown 0.00 | (0.00-)

® The model includes n=1243 complete cases (n=127 writers and n=1116 cancer register women)
OR=0dds ratio; OR’s are adjusted for all covariates in the model

¢ Cl=confidence interval

3.2 Comparison with the LUMC cancer register women

The results of the logistic regression analysis are shown in Table 3. There was no
confounding and goodness-of-fit was satisfactory (Hosmer and Lemeshow Test,
p=0.995). The clearest results were that women were more likely to be a writer if they were
diagnosed at a younger age (OR=0.82; 95% Cl (0.78, 0.85)), underwent a mastectomy
(OR=4.63; 95% Cl (2.59, 8.26)) and/or were in the first treatment period (OR=2.83; 95%
Cl (1.44, 5.58)). Radiation therapy and chemotherapy were not significant predictors,
nor were three categories of ‘phase in the course of disease’ (cancer for a second time,

metastasized cancer, and unknown).

Chemotherapy and radiation therapy were not included in the model due to non-significance
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3.3 Frequency of themes in the stories

All sixteen themes were present in the stories (Figure 1). Many stories contained themes
in the domains ‘Diagnosis’ and “Treatment’. In 53-61% of the stories women wrote about
their feelings on the diagnosis. Treatment decision-making appeared in 47-54% of the
stories and side effects were disclosed in 40-45% of the stories. Also, two themes in the
domain ‘Living with it’ were disclosed in many stories: family and friends appeared in 40-
47% of the stories, and coping with breast cancer in 41-61% of the stories. The themes
least often disclosed were practical advices (written about in 1-4% of the stories) and
work and insurance (written about in 4-6% of the stories).

3.4 Comparison with the quantitative studies

The comparison of the prevalences of the themes in the set of stories with the prevalences
in the quantitative studies is shown in Table 4. The prevalence of three of the themes
was almost equal between the stories and the quantitative studies: ‘family and friends’
(40-47% vs 13-53%), ‘pregnant at diagnosis’ (7% vs 4-6%), and ‘concerns about heredity’
(10-11% vs 7-9%). In the stories the prevalence of the theme ‘contact with medical staff’
(26-27% vs 37%) was somewhat lower than the prevalence in the quantitative study. The
difference in prevalence was substantial for the themes ‘body image and sexuality’ (20-
25% vs 50%) and ‘wanting to become pregnant after treatments’ (9% vs 54-57%). None of
the themes had a greater prevalence in the set of stories than in the quantitative studies.

4  Discussion

We examined the writer characteristics and themes written about in the spontaneously
published Amazones stories. We found that the stories were written by a diverse group
of young breast cancer patients: the group of writers was characterized by a diversity of
ages, number of months since diagnosis, treatments and phases in the course of disease.
The group of writers slightly deviated from the wider population of young women with
breast cancer: in comparison to the women in the LUMC register who were diagnosed
with breast cancer before the age of 50 relatively many writers were of a younger age,
underwent a mastectomy and were in the first treatment period. With respect to the
themes we found that the set of stories contained a broad range of themes: all sixteen
themes under study were present in the set of stories. Yet, some themes were present
in only a few stories. Furthermore, for two of the five themes we examined closer it was
found that these themes did not appear in the set of stories in the extent that could be
expected on the basis of quantitative studies among young women with breast cancer.
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W coder 1 W coder 2 % of stories
0 10 20 30 40 50 60 70

feelings about diagnosis

1. Diagnosis

decision-making

coping with treatment

2. Treatment

side effects

delay in/errors at diagnosis

waiting for test results

contact with medical staff

3. Health care system

how treatment was performed

second opinion

work and insurance

family and friends

body image and sexuality

pregnancy issues: wanting to become pregnant
after treatments

pregnancy issues: pregnant at diagnosis _

4. Living with it

N

41

coping with breast cancer 61

practical advices

1
4

. 11

concerns about heredity 10

Figure 1 Frequency of themes in the Amazones stories (n=167).




Chapter 3 67

An explanation for our finding that relatively many writers were in the first treatment
period might be that the period right after hearing the diagnosis is the most difficult
for a patient. In that period many things happen that disturb the normal daily routine.
The patient has to find a way to cope with her altered health situation and with the
uncertainty this involves. As a result the need to write about it might be relatively high
right after hearing the diagnosis.

Patients might predominantly write about the themes that are keeping them busy at
the time of writing their story. Since relatively many writers were in the first treatment
period, our finding that the themes most frequently written about were the themes
directly related to survival (feelings about diagnosis, decision-making about treatment,
side effects of treatment) and the effects of illness on daily life (family and friends, coping
with breast cancer) are in line with what could be expected. It also may explain our finding
that in only few stories themes such as ‘work and insurance’ and ‘practical advices’ were
addressed. Such themes may become more important after treatments.

The themes ‘body image and sexuality’ and ‘contact with medical staff’ did not appear
in the set of stories in the extent that could be expected on the basis of quantitative
studies among young women with breast cancer. Several explanations can be given for
this finding. First of all, whether a patient writes about a theme might be dependent on
the patient’s demographic and disease characteristics and on the patient’s phase in the
course of disease. As mentioned above, a patient who is in the first treatment period will
be most concerned with surviving and less with -for example- body image and sexuality.
Secondly, it may be that certain themes do not come to a patient’s mind at the time of
writing her story, because she has already coped with these themes or these themes are
less important to her. For some patients the theme ‘contact with medical staff’” might
fall in this category. In this regard the act of writing a personal story is a different type
of self-disclosure than filling out a structured questionnaire or answering questions in a
structured interview: in a questionnaire or interview a patient is actively asked whether
or not he/she experiences problems with a certain theme. A third explanation might be
that a certain theme does come to a patient’s mind at the time of writing her story, but
that she decides not to write about it because in her opinion the theme is too personal
which makes her not feel comfortable to publish her experiences with this theme on a
freely accessible website. This explanation might hold for the theme ‘body image and
sexuality’. However, when publishing a story on a website the writer can stay anonymous
(for example by using a nickname). So, it can also be argued that the Internet is ideally
suited to write about personal themes [22].

The question arises whether patients write about those themes other patients want
to read about. An earlier study of us showed that breast cancer patients who were asked
about what themes they want to read in stories of other patients ranked the themes
‘coping with emotions’ and ‘impact on daily life’ high [16]. The present study showed
that the themes ‘feelings about diagnosis’, ‘coping with breast cancer’ and ‘family and
friends’ are present in many stories. Thus, with regard to these themes, there is quite a
match between the themes patients write about and the themes patients want to read
about. Yet, in our earlier study [16] patients mentioned they also wanted to read about
‘practical information’ and ‘work rehabilitation’. The present study showed that these
two themes are present in only a few stories.
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When a theme is present in only a few stories this can be problematic in the case a
website with a set of stories does not have a search facility on story topics: the reader
has to scroll through all stories to find the few stories in which the theme is present. Yet,
when a website with a set of stories does have a search facility on story topics it may be
less problematic that a theme is present in only a few stories: the few stories in which
the theme is present will be found relatively quick and easy. However, there are two other
possible problems in the case a theme is only present in a few stories. First of all, the
range of perspectives and experiences in respect of that theme might be limited. Second,
a reader might get the idea that a theme that is written about in only a few stories will
also be rare in real life. The latter need not to be true.

Organizations/patients who offer websites with stories should be motivated to
describe how the set of stories on their website comes into being and how likely it is
that a set of stories contains a broad range of themes and a broad range of perspectives
and experiences in respect of these themes [14]. Such a description should certainly
be applied to websites with spontaneously published stories, because -as the present
study showed- on such websites the range of writer characteristics, perspectives and
experiences may not fully reflect the wider population. Yet, when a patient has specific
questions to other patients he/she can also consider to pose the question on a forum
or to search on a forum for the answer instead of searching for stories. However, Van
Uden-Kraan et al. [23] found in their study about health-related Internet use by patients
with somatic diseases that only a small proportion of patients had ever read along with
an online patient support group or had send postings to such a group.

5 Limitations

The two coders did not completely agree with respect to the writer profiles and the
themes. The relatively low inter-rater reliability for immunotherapy’ might be caused by
the fact that few writers underwent immunotherapy. The two coders disagreed about
‘immunotherapy’ in only one of the 25 stories they both coded for writer characteristics.
In addition, the relatively low inter-rater reliability for ‘phase in the course of disease’
might be caused by the six categories in which phase could be coded: this is quite a large
number of categories. The two coders disagreed for ‘phase in the course of disease’ only
in two of the 25 stories. For four of the themes there was some disagreement between
the two coders (Cohen’s Kappa <0.50). The coding instructions for these themes might
not have been completely clear.

In order to examine how the writer characteristics relate to those of the wider
population of young women with breast cancer, we compared the writer characteristics
to the characteristics of young women with breast cancer in the LUMC cancer register.
The LUMC cancer register was the best source we could think of to get insight in the
wider population, but it should be noted that a university hospital register might contain
a relatively large amount of more complicated cases. In order to make the comparison as
useful as possible we selected a group of breast cancer patients from the register based
on age, sex and year.
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In order to examine how the frequency themes were written about in the stories
relates to the frequency of these themes in the wider population, we compared the
frequency of themes in the stories with the frequency of problems among young breast
cancer patients participating in quantitative studies that use physiological outcome
measures (pregnancy, BRCA-genes) or structured validated questionnaires. The
background characteristics of participants in some of the quantitative studies differed
slightly from those of the writers, which may have biased the comparison. In addition,
the quantitative studies focused on difficulties participants had in respect of a particular
theme, whilst we focused on whether the writers wrote about a theme at all.

Finally, it should be taken into account that websites are constantly changing. Patients
will keep publishing stories on the Amazones website, which makes the composition of
the set of stories dynamic.

6 Conclusion

This study shows that the set of spontaneously published stories on the Amazones
website is written by a diverse group of writers and consists of a broad range of themes.
Readers of the Amazones stories can get an acceptable impression of who may be
affected by breast cancer and what it means to suffer from the disease. However, writers
and themes on the Amazones website do not completely reflect the wider population
of young women with breast cancer. Spontaneously published stories on the Internet
might be subject to background characteristics of the writers, to main concerns at
the time of writing one’s story and to the desired degree of self-disclosure. Websites
with spontaneously published stories should inform readers about how the set of
stories comes into being and that the range of writer characteristics, perspectives and
experiences may not fully reflect the wider population.
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Abstract

The study aims to elicit user requirements for internet-based applications disclosing
fellow patients’ illness stories for the benefit of breast cancer patients. Twenty-six breast
cancer patients, recruited via the Dutch Patient Organization for Breast Cancer, were
interviewed about their preferences with regards to content, appearance, and search
options concerning fellow patients’ iliness stories online. The interviews were analysed
quantitatively (SPSS) and qualitatively (NVivo). Participants were mainly interested in
fellow patients’ experiences about how to cope with emotions, the impact of cancer in
daily life, and physical discomforts. Most participants preferred a section of an illness
story in text format about a specific topic; some of them wanted to be able to click on
to the corresponding complete story, comprising of text alone or supported by voice or
video clip. Amajority of participants wanted to be able to select illness stories on the basis
of several authors’ features, i.e. treatment underwent, age, presence of metastases, time
since diagnosis, and whether or not caring for children. Participants gave arguments for
their preferences. The findings of this study will be used for designing an online trial with
breast cancer patients aiming at refining the user requirements.

Keywords: Internet; breast cancer; illness stories; user requirements; patients’ needs
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1 Introduction

You have received all necessary treatments. It has to be OK. And the world around you
says: ‘Well, come on, now we are facing normal life again, it’s over!’ But for yourself,
it is not at all over... There is a life before [cancer], and a life after. (39-year-old breast
cancer patient)

Cancer has an enormous impact on a patient’s physical, psychological and social
functioning. After treatments problems often last. Many patients experience long-
lasting tiredness, pain, fear of recurrence, uncertainty about the future, difficulties in
relationships with others, and problems with work rehabilitation [1]. Having cancer
changes a person’s activities and thoughts, and the way others treat and view him/her [2].

The life story, which every person constructs by weaving together the variety of
events and experiences that make up life into a balanced entity, is disrupted by cancer.
It can be repaired by constructing an illness story [3,4], which helps patients to (p. 16)
‘(@) make sense of health and disease, (b) assert control in the midst of physical and
psychological losses, (c) transform their identities and social roles as a result of altered
health and disease, and (d) make decisions about their health’ [5]. Writing about
personally upsetting experiences -like having cancer- can lead to significant health
improvements [6,7]. lllness stories are not only beneficial for writers, we think, but also
for readers who are in the same situation, fellow patients. They can use writers’ illness
stories as examples for repairing the life story.

A vast amount of illness stories can be found on the Internet. These stories can
anonymously be read when and where readers want [8]. However, having studied features
of websites disclosing breast cancer patients’ illness stories in the Dutch language, we
found neither search facilities based on the content of stories nor on personal features
of authors [9]. This complicates both finding stories compiling of relevant topics and
finding stories written by comparable fellow patients. Yet, we argue that stories that
meet these two criteria are most useful in repairing one’s own life story.

In order to develop websites that match patients’ needs, the topics breast cancer
patients want to read about in fellow patients’ stories online and the way they want the
stories to be presented to them should be known. To our knowledge no studies have
been conducted that address this issue. Studies that have examined breast cancer
patients’ needs tend to focus on medical information needs [10,11] rather than on the
needs concerning fellow patients’ illness stories. Moreover, studies that have examined
breast cancer patients’ listservs [12,13] focused primarily on the topics participants write
about and not on the topics they want to read.

Website developers should also be familiar with the personal features breast cancer
patients want to know from authors of illness stories in order to identify with them.
Bennenbroek [14] studied ‘upward’ and ‘downward’ comparison among cancer patients
(i.e. comparing with others who are doing better, respectively, worse), but focused
not on features such as fellow patient’s age or treatment underwent. Rozmovits and
Ziebland [15] found that is was positively viewed by their participants to be able to select
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fellow patients of a particular age, stage of illness, long-term survivors, or someone
having opted for similar treatment, when looking for experiences of others. Yet, they did
not investigate this further.

The study aim was to elicit user requirements for internet applications that disclose
breast cancer patients’ illness stories, using individual interviews. We focused on content
and appearance of stories, and search options for authors’ features.

2  Methods

2.1 Participant recruitment
The Dutch Patient Organization for Breast Cancer [16] published a recruitment advert
in their magazine. To recruit a diverse group of participants no limitations were imposed
on age, treatment underwent or phase of the breast cancer. When a woman decided to
participate an interview appointment was made, her address was asked in order to send
written information, and age, time since diagnosis and treatment underwent were noted.
In response to the advert 38 women called, the last seven were noted as reserve
participants. Three of the first 31 callers appeared to be not interested in participation,
and two women cancelled their appointment due to medical reasons. A number of 26
participants was seen as sufficient for exploring the user requirements.

2.2 Interview questionnaire

The first part of the self-developed questionnaire aimed at letting participants get
used to the interview setting and at introducing the main theme by asking about the
advantages and disadvantages of several ways to hear about fellow patients’ experiences.
Parts two to four focused on participants’ preferences regarding illness stories’ content,
appearance, and authors. Part five comprised participants’ demographic and health
characteristics.

Card-ranking was used to elicit preferred content. This method was selected after
test interviews demonstrated that ticking off topics one wants to read about from a list
of topics was not useful due to the ‘ceiling effect’ [17] and that paired comparisons of
Thurstone [18] were not applicable due to one’s difficulty with choosing and its dullness
as a result of the great number of pairs. In the final questionnaire, participants were
asked to rank eight cards describing important topics in the scope of coping with breast
cancer (identified in [19]) according to the degree they want to read about these in fellow
patients’ stories. While ranking the cards, participants were asked to think aloud, and to
think back to the period they returned home after completion of treatments in hospital.
We think that illness stories disclosing internet applications are most beneficial in this
period during which many breast cancer patients struggle (e.g. [20]). Participants were
also asked whether they want to read about other topics than the eight card topics.

Preferred appearance was also elicited using card-ranking. Participants were asked
to rank six cards describing every possible combination of the following two aspects
(inspired by [21]): (1) section of an illness story about a specific topic or a complete
story about the whole course of illness, and (2) only text, text supported by voice, or text
supported by video clip.
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In the questions about preferred search options for authors’ features clear examples
were given to ensure that participants could imagine these accurately. We decided to
do this after test interviews demonstrated that questions of the format ‘Do you want
to know the author’s religion?’ appeared to be difficult with chance on social desirable
answers. In the final questionnaire we therefore used the format: ‘We can divide fellow
patients’ iliness stories on the website according to the authors’ religion. We can make
several buttons, for example: (1) stories of religious women, and (2) stories of women
without a religion. Do you want this search option for author’s religion?’. Participants
were asked for an explanation. After 12 search options were asked for in this way,
participants were asked to which three they gave priority and whether they wanted any
other author search options.

2.3 Interview procedure

The first author conducted the interviews. An interview started when the interviewee
had given permission for audio taping, had signed a consent form, and had no further
questions. Interviews took place in booked rooms where interviewer and interviewee
could talk without being disturbed in Leiden (LUMC) or in Utrecht (at the patient
organization or a colleague’s home) and lasted one to one and half hours.

Table 1 Participant characteristics (n=25)°

Characteristics n (%)

Interview age <40 yrs 5 (20)
41-50 yrs 6 (24)
51-60 yrs 9 (36)
>60 yrs 5 (20)
Marital status Single 4 (16)
Married/ partnered 21 (84)
Education level® Low 2 (8)
Moderate 9 (36)
High 12 (48)
Employment at diagnosis Employed 17 (68)
Economically inactive 8 (32)
Time since diagnosis 0-24 months 6 (24
25-48 months 12 (48)
>48 months 7 (28)
Diagnosis age (estimated) | <40 yrs 5 (20)
41-50 yrs 10 (40)
51-60 yrs 8 (32)
>60 yrs 2(8)
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Table 1 (continued)

Characteristics n (%)

Treatment underwent* Mastectomy 21 (84)
Breast conserving therapy 10 (40)
Chemotherapy 17 (68)
Radiotherapy 12 (48)
Hormone therapy 14 (56)
Treatment at interview Chemotherapy and/or radiotherapy 0 (0
Hormone therapy and/or check up 25 (100)
Ways to hear about fellow | Face-to-face support groups 17 (68)
patients’ experiences® Telephone helplines 14 (56)
Books and magazines 23 (92)
Television programmes 22 (83)
CD-ROMs 3012
E-mail messages 4 (16)
Listservs/chat rooms 2(8)
Websites with illness stories 18 (72)

 One participant was excluded from the analyses due to not being a breast cancer patient, but a

preventatively treated BRCA-carrier.

Two missing values.

¢ Does not count till n=25 or 100%, because participants underwent more than one treatment,
respectively, used more than one way to hear about fellow patients’ experiences.

2.4 Data analysis

The audiotape recordings were transcribed. Quantitative data were analysed in SPSS
[22] and qualitative data in NVivo [23]. The data analysis was carried out by the first
author, who regularly consulted with the co-authors.

3 Results

3.1 Participant characteristics

One participant was excluded from the analyses due to not being a breast cancer patient,
but a preventatively treated BRCA-carrier. The youngest participant was 36 years of age,
the oldest 67 (mean= 51; SD= 9.6). Most women were married or living together, higher
professional or university educated, and working at the time of diagnosis (Table 1). Time
since diagnosis ranged from 7 to 144 months (mean= 41; SD= 28.0). The diagnosis age
varied from 32 to 63 years (mean= 48; SD= 9.1) and was estimated by rounding the
number of months since diagnosed into years, and subsequently subtracting it from the
interview age.
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All 25 participants underwent surgery: 15 women (60%) underwent mastectomy;
four women (16%) underwent breast conserving therapy; and six women (24%)
underwent both. Four women (16%) did not receive any kind of adjuvant therapy, some
women received one (n= 8; 32%) or two (n= 4; 16%) kinds. Nine women (36%) received
chemotherapy as well as radiotherapy and hormone therapy. None of the women
received chemotherapy or radiotherapy at the time of the interview.

All participants were accustomed to hearing about fellow patients’ experiences,
but they used different ways (Table 1). The mentioned advantages and disadvantages
pointed out that participants appreciate: (1) content that is relevant to them (i.e. stories
about topics that interest them without extensive elaborations); (2) fellow patients who
are comparable regarding treatments underwent; and (3) being able to select stories on
the basis of (a) the ending, and/or (b) the writing style.

3.2 Content requirements

Figure 1 shows the results of the card-rank task about preferred content. The topic coping
with emotions was the most frequently placed high in the order of rank (median= 3;
inter-quartile range= 1-3), meaning that the majority of the participants wanted to
read about this in fellow patients’ stories online when being home again. The topics
impact on daily life (median= 4; inter-quartile range= 2-4) and physical discomforts
(median= 4; inter-quartile range= 2-5) were also often placed high. The topic dealing
with physicians was the most frequently placed low in the order of rank (median= 7;
inter-quartile range= 6-8), meaning that there was little need to read about this topic in
fellow patients’ stories.

The inter-quartile ranges in combination with the highest and lowest place on which
a topic was placed indicate the degree of discord between the participants. Participants
agreed most about the topics coping with emotions and dealing with physicians:
both topics have an inter-quartile range of only three places (1-3 respectively 6-8) that
coincides with an extreme place (1 respectively 8). Most disagreement was about the
topic accepting breast cancer: the topic was placed on place 1 and 8, and the inter-
quartile range comprises exactly the middle of the order of rank (i.e. 3-6).

The think-aloud part pointed out that ranking of the topics was influenced by
participants’ own experiences and thoughts. They placed a topic high in the order of
rank when they had been:

- experiencing long-lasting problems regarding a topic (e.g. long-lasting tiredness or
arm lymphedema);

- thinking about a topic over and over (e.g. the question ‘Why me?");

- experiencing a topic negatively (e.g. dealing with physicians).

Participants placed a topic low in the order of rank when:

- they had not been experiencing a topic at all (e.g. participants who experienced no
physical discomforts) or any problems regarding a topic (e.g. participants who dealt
very well with physicians);

- they had not been thinking about a topic or already had finished thinking about it
(e.g. the question ‘Why me?");

- they found a topic only relevant during treatments (e.g. dealing with physicians);

- they thought that fellow patients could not give useful comment on a topic (e.g. the
why of cancer).
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Three new topics emerged when participants were asked for any additional topics they
wanted to read about in fellow patients’ stories:

1. Practical information (e.g. prostheses, wigs, swimming suits, lingerie)

2. Work rehabilitation (returning to profession: how, why, when, etc)).

3. Medical information (treatment and reconstruction options, side effects, heredity).

3.3 Appearance requirements

Due to the combination of two aspects on the appearance cards, seven participants
(28%) could not rank them properly. Therefore, instead of analysing the ranking we
summarized participants’ preferences for the two aspects separately.

As depicted in Figure 2, 15 participants (60%) preferred sections about specific
topics, six participants (24%) preferred complete stories, and four participants’
preferences (16%) varied. Arguments for preferring sections were: being interested in
specific topics; the inconvenience to read long texts on a computer screen; the difficulty
to be patient and concentrated when reading complete stories; and, the fact that
complete stories deal too much and too long about one particular fellow patient. Eight
of the 15 participants who preferred a section wanted to click on to the corresponding
complete stories when they got interested. Approaching fellow patients’ stories in this
way prevents feeling overwhelmed, some participants explained.

Participants who preferred complete stories about the whole course of illness
explained wanting to know all in order to gain an accurate view of a fellow patient’s
situation and to enhance the chance of getting answers to their questions. Participants
whose preferences varied explained wanting complete stories just after the diagnosis to
read about all the things one has to face, and when gone through all the things (i.e. after
treatments) wanting sections to read about specific topics. One participant explained
also wanting complete stories when feeling sad to find consolation, but otherwise
wanting to read sections.

Figure 3 shows that 13 participants (52%) preferred text only, four participants (16%)
preferred text supported by voice, three (12%) preferred text supported by video clip,
and five participants’ preferences (20%) varied. Arguments for preferring text only were
that voice and video clip distract one’s attention, do not offer additional value, delay
reading, and make it too personal and emotional. Text is least penetrating and quite
impersonal and thus appropriate for becoming acquainted with fellow patients’ stories,
according to some participants. Three of the 13 participants who preferred text wanted
to click on to voice or video clip when feeling comfortable with the text.

Participants who preferred text supported by voice explained that voice is easy to take
up, gives the idea of really having contact with others, and since it is quite penetrating
one cannot deny being a cancer patient. They mentioned turning off the sound when
not wanting to hear a fellow patient’s voice anymore. Participants who preferred text
supported by video clip argued that stories become more human when seeing the
author and her facial expressions, and that assessing a fellow patient’s personality/type
is easier.
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coping with emotions

impact on daily life

physical discomforts

accepting cancer

Topics

relatives & friends

body & sexuality

the why of cancer

physicians

-
N
w
IS
¢
N
~
=

Place in the order of rank

Figure 7 Boxplot of the results of ranking eight topic cards by 25 participants. Place 1= most
need, ranging to place 8= least need to read in fellow patients’ stories. Per topic is
presented: the highest () and lowest place () on which the topic is laid, any extreme
values (circles), the median (dotted lines), and the middle 50% of observations (i.e.
the inter-quartile range; grey rectangles). One participant laid two topics highest in
the ranking, to these two the mean of 1.5 is assigned (=(1+2)/2).

Participants with varying preferences explained that their preferences depend on their
own emotions, the author’s emotions, and the story’s length and writing style. When
being self very sad or when an author is very emotional reading is preferred above
watching video clip. Secondly, video clip during a fragment of a story is fine, but will be
too intense during a complete story. Finally, when a story is an enumerative description
of all the things an author went through video clip instead of text only is preferred.
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varies
n=4; 16%

section
n=15; 60%

complete story
n=6; 24%

Figure 2 Participants’ preferences regarding length and specification of online illness stories.
Eight participants who preferred a section wanted to be able to click on to the com-
plete stories.

varies
n=5;20%

text & video clip

n=3;12%
text & voice text only
n=4; 16% n=13;52%

Figure 3 Participants’ preferences regarding multimedia support of online illness stories.
Three participants who preferred text only wanted to be able to click on to video clip.

3.4 Author requirements

Figure 4 shows participants’ preferences concerning search options for authors’ features.
One search option that was asked for, i.e. future treatments (yes/no), was excluded from
the analyses due to being ambiguous: no future treatments can mean both that one
has cured from the cancer or that one’s cancer has become incurable. The most wanted
search options were those for authors’ treatment underwent (n= 25; 100%), age (n= 24;
96%), presence of metastases (n= 24; 96%), time since diagnosis (n=18; 72%), caring for
children (n= 17; 68%), and time since last treatment (n= 15; 60%). Less than half of the
participants wanted the other five author search options: hobby (n= 12; 48%), marital
status (n= 11; 44%), profession (n= 10; 40%), religion (n= 8; 32%), and education level
(n=4;16%).

Three main reasons emerged for wanting an author search option. Firstly, being able
to search for one’s own situation and find recognition in the case that different values
of a particular feature lead to considerably different stories. For example, participants
wanted the age search option because they noted that younger and older patients differ
regarding problems in daily life and medical nature of their cancer. Secondly, being
able to select or to exclude certain stories. For example, some participants wanted the
search option for time since diagnosis to select stories of long-term survivors that can
serve as encouraging examples, and some wanted the presence of metastases search
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option to exclude stories of women with metastatic breast cancer when not wanting that
confrontation. Thirdly, being interested in a topic connected to a personal feature. For
example, some participants wanted the search option for treatment underwent to read
about why some women chose for breast conserving therapy and others for amputation.
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Figure 4  Histogram of preferred search options for authors’ features, asked without restric-
tion (‘Do you want search option x?”) or with restriction ("Which three search options
do you give priority?’)

Different reasons emerged for not wanting an author search option. When participants
thought that different values of a particular feature did not lead to different stories (e.g.
hobby), or when according to the participants being ill and having experiences with
breast cancer was far more important than the feature (e.g. education level). Some
participants did not want a search option because they themselves had a particular value
of the feature. For example, some participants who were not religious and therefore not
interested in religion did not want the religion search option. Yet, it could be argued
that they actually want the search option to exclude stories of religious women (see
Discussion). Thirdly, according to some participants separating on certain features is
‘unfriendly’ (e.g. age), and therefore they did not want these search options.



84 Breast cancer stories on the Internet

In addition, one participant expressed her concern about the last treatment search
option, because patients do not know whether a last treatment is really the last one.
Besides, participants saw a strong relation between the search options for time since
diagnosis and time since last treatment, and also, although a weaker one, between the
search options for age and caring for children.

When participants were asked which three author search options they gave priority,
two were prominent: age (n= 17; 68%) and treatment underwent (n= 14; 56%). These
were followed by authors’ caring for children (n= 11; 44%), presence of metastases (n=9;
36%), and time since diagnosis (n= 7; 28%). The necessity of the other search options
is limited, ranging from n= 4 (16%; marital status) to n= 1 (4%; hobby and educational
level). No other author features emerged when participants were asked for any additional
search options they want to have at their disposal.

4  Discussion

This study’s purpose was to elicit user requirements for internet-based applications that
disclose fellow patients’ illness stories for breast cancer patients. Our motivation to
this stems from the enormous impact of breast cancer on patients [1,2], the usefulness
of hearing and constructing illness stories [3-6], the current lack of search facilities
concerning illness stories on the Internet [9], and the fact that applications that match
with patients’ needs maximize the chance that patients will use the applications and
benefit from their use (e.g. [24]).

Recruitment via the Dutch Patient Organization for Breast Cancer [16] may have
resulted in a relatively active group of participants. After all, members have put effort
in applying for membership and are probably active information seekers. Therefore, the
requirements found reflect above all the preferences of active information seekers. Yet,
in our opinion, it is precisely this group that uses internet applications most often. Single,
lower educated, and economically inactive breast cancer patients were underrepresented
and should therefore be involved in future examinations of user requirements. Although
the number of participants was limited, we have gained valuable insights from the
detailed explanations participants gave for their preferences.

In general, participants wanted to read in fellow patients’ illness stories about
topics they are themselves suffering from, thinking about, or experiencing as negatively.
Thus, participants seemed to take their own story as starting point when searching
for fellow patients’ stories. This finding supports our thought that patients use fellow
patients’ stories to further develop and construct their own story into a balanced entity.
However, this may not be applicable to all topics. Participants did not want to read
about topics of which they thought that fellow patients could not give useful comment
on. Since patients’ own experiences and thoughts influence what they want to read in
fellow patients’ stories, we cannot compile an universal list of content requirements. In
addition, the fact that practical information was often mentioned as additional topic
indicates that patients also want to try to make their life more comfortable by following
fellow patients’ advices.
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Since many participants were interested in particular topics and saw text as sufficient,
story sections in text format were most preferred. A substantial part of the participants
wanted to click on to the corresponding complete story when the section interested them.
These findings point out that internet applications that disclose illness stories should:
(1) offer a search option using content keywords; and (2) present search results as story
sections in text format with the possibility to click on to the complete stories. We realize
that not all users will be satisfied with this, since some participants preferred complete
stories, voice or video clip, or had varying preferences. However, we think that implement-
ing these two requirements will enable most patients to find quickly and easily what they
are looking for, which will be a great improvement compared to the current situation [9].

Most participants wanted the search options for author’s treatment underwent and
author’s age, predominantly to search for their own situation. This finding seems to
indicate that patients need these two features in order to be able to identify themselves
with a fellow patient. Furthermore, many participants wanted the author search options
for presence of metastases and time since diagnosis, among other reasons to search
for their possible future situation. This finding suggests that patients are also thinking
about their future. These four most wanted search options are in line with the findings of
Rozmovits and Ziebland [15], except maybe the slight difference between their ‘stage of
illness’ and our ‘presence of metastases’.

The most wanted author search option regarding demographic characteristics -with
the exception of age- is caring for children. All other demographic characteristics that
were asked for (hobby, marital status, profession, religion, and education level) were
only wanted by a few participants as author search options. This finding indicates
that patients give priority to authors’ health characteristics when searching for fellow
patients’ illness stories. Furthermore, the question ‘Do you want to know the author’s
feature x?’ differs slightly from the final question ‘Do you want to search for an author’s
feature x?’, since wanting to know feature x without wanting a search option is possible.
Because of this we may have found fewer author requirements, but not incorrect ones,
since wanting to search for an author’s feature x inherently means wanting to know the
author’s value for that feature.

The mentioned advantages and disadvantages of several ways to hear about fellow
patients’ experiences -in the first part of the interview- pointed out that participants
liked to hear relevant content from fellow patients who underwent similar treatments
as they did. These two wishes were also found in the remainder of the interview as user
requirements for internet applications. In theory it will also be possible to implement
participants’ other wish in an internet application, i.e. being able to select illness stories
on the basis of the ending and/or writing style. However, in that case users may only
select stories with a positive ending, with the consequence that they will not get a fully
representative overview. Moreover, since the writing style of a story is rather subjective,
it might in practice be difficult to group stories on the basis of their style.

We would like to make a few comments on our interview questionnaire and on
choosing interviewing as method. Firstly, the card-rank task for content consisted of a
limited number of topics (eight), which overlapped slightly. For example, coping with
emotions can influence one’s relationship with relatives and friends. The card-rank task
for appearance was rather difficult, because a combination of two aspects was described
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on each card. Yet, in our opinion we did overcome these problems by asking also open-
ended questions about content and by asking participants to think aloud. Secondly, the
explanation of participants with a varying preference for length of a story (i.e. wanting
complete stories just after the diagnosis and wanting sections a few years later) indicates
that thinking back to the period of returning home after completion of treatments in
hospital was difficult. However, in our opinion one cannot interview patients on that
emotionally hard moment. Besides, we do not think that we found biased requirements,
since we repeatedly reminded participants to think back to that period during the
interview. Thirdly, in spite of changing the abstract questions about authors’ features
into more concrete questions with clear examples, some participants said not wanting
particular search options, while their explanation suggested the opposite. Yet, the only
feature where this might have led to a bias is author’s religion, since for this feature
the answers of seven participants seemed not to fit with their explanations. These
inconsequent answers may not have occurred, if we had elicited the requirements with
the help of a prototype instead of with interviewing. But, with a prototype participants
would have been restricted to a particular framework leading them in a particular
direction. On a whole, we think that our questionnaire and our choice for interviewing as
method were very suitable for a first exploration of user requirements.

This study’s findings will be used for designing an online randomized controlled trial
aiming at refining the user requirements.

5 Conclusion

Internet applications that disclose fellow patients’ illness stories for breast cancer

patients should:

- offer search options for stories’ content, authors’ age and treatment underwent,
and authors’ presence of metastases and time since diagnosis (or at least mention
the authors’ values for these features);

- present search results as story sections about the topic that was searched for with
the possibility to click on to the corresponding complete stories, both in text format.

Thislistof universal user requirements we found is rather short, since preferences differed
between participants, and sometimes even differed for one and the same participant. In
order to make applications valuable to all users, one possible solution would be to offer
users an appropriate dialogue manager through which they can make their preferences
explicit. Yet, developing such a dialogue manager requires new technical insights and
is time-consuming. Meanwhile, applying our list of user requirements will be a big step
forward, because applications will then match more with patients’ needs which enhance
the chance that patients use them and benefit from their use.
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Abstract

Background Other patients’ stories on the Internet can give patients information,
support, reassurance, and practical advice.

Objectives We examined which search facility for online stories resulted in patients’
satisfaction and search success.

Methods This study was a randomized controlled experiment with a 2x2 factorial design
conducted online. We facilitated access to 170 stories of breast cancer patients in four
ways based on two factors: (1) no versus yes search by story topic, and (2) no versus
yes search by writer profile. Dutch speaking women with breast cancer were recruited.
Women who gave informed consent were randomly assigned to one of four groups. After
searching for stories, women were offered a questionnaire relating to satisfaction with
the search facility, the stories retrieved, and impact of the stories on coping with breast
cancer. Of 353 enrolled women, 182 (51.6%) completed the questionnaire: control group
(n = 37), story topics group (n = 49), writer profile group (n = 51), and combination group
(n = 45).

Results Questionnaire completers were evenly distributed over the four groups
(%23 = 3.7, P =.30). Women who had access to the story topics search facility (yes vs no):
were more positive about (mean scores 4.0 vs 3.6, P =.001) and more satisfied with the
search facility (mean scores 7.3 vs 6.3, P < .001); were more positive about the number
of search options (mean scores 2.3 vs 2.1, P = .04); were better enabled to find desired
information (mean scores 3.3 vs 2.8, P = .001); were more likely to recommend the
search facility to others or intend to use it themselves (mean scores 4.1 vs 3.5, P <.001);
were more positive about how retrieved stories were displayed (mean scores 3.6 vs 3.2,
P =.001); retrieved stories that better covered their information needs (mean scores 3.0
vs 2.6, P = .02); were more satisfied with the stories retrieved (mean scores 7.1 vs 6.4,
P =.002); and were more likely to report an impact of the stories on coping with breast
cancer (mean scores 3.2 vs 2.9, P =. 02). Three main effects were associated with use of
the writer profile search (yes vs no): being more positive about (mean scores 3.9 vs 3.6,
P =.005) and more satisfied with the search facility (mean scores 7.1 vs 6.5, P =. 01),
and being more positive about how retrieved stories were displayed (mean scores 3.8
vs 2.9, P <.001). For satisfaction with the search facility, an interaction effect was found
(P =.03): at least one of the two search facilities was needed for satisfaction.
Conclusions Having access to the story topics search facility clearly had the most positive
effect on patient satisfaction and search success.

Keywords: Breast cancer; life experiences; social support; Internet; information retrieval;
patient satisfaction
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1 Introduction

Patients value having access to stories of other patients as it provides them with
emotional support, information, reassurance, and practical advice [1]. The Internet is
a valuable resource for accessing stories because of its privacy and 24-hour availability
without the need to leave one’s home [2]. Two well-known examples of web-based
applications that include personal stories of patients are The Comprehensive Health
Enhancement Support System (CHESS) [3] and The Database of Individual Patients’
Experiences of lliness (DIPEX) [4].

Studies of online patient stories have focused on several factors. These include
why patients publish their stories online and what this means in a broader sociological
context [5-7]. Wise et al [8] found that accessing personal stories in a computer-based
patient support system had a positive effect on patients’ healthcare participation, which
entailed participation preferences, confidence, and communication with their doctor.
Little is known, however, about how patients search online for stories of other patients
and whether they can find relevant ones.

Some qualitative studies have found that patients appreciate the ability to select
stories of other patients of a particular age or who have opted for similar treatment [1,9].
In addition, searching by topics seems also to be of interest [10]. Some websites with
patient stories provide a search facility to search for personal characteristics of the story
writers and/or for topics written about in the stories [11-13]. However, to our knowledge,
patients’ satisfaction and search success with these search facilities have not yet been
studied.

In the present study, we examined which search facilities for patient stories resulted
in satisfaction with the search process and the stories retrieved. We also studied the
impact of the stories retrieved on coping with illness. Our expectation was that having
a search facility would be an improvement compared with not having a search facility.
Moreover, we expected that a combination of search facilities would result in higher
satisfaction than a single search facility because a combination of search facilities may
result in more opportunities to find a relevant story.

2 Methods
2.1 Design and Procedure

Study Design

We focused our study on patients with breast cancer. We contacted the board of The
Amazones Foundation, which was founded by a group of young women with breast
cancer to provide their peers with information and support. The Amazones Foundation
developed a website for young women with breast cancer [14] that provides information
and advice, a calendar of activities, an online support group, and links to other sites. The
website also has a section with personal stories. Women can anonymously submit their
own story to the site. The stories are presented alphabetically by writers’ nicknames. If a
writer passes away, her story remains on the site accompanied by an obituary written by
the website moderators.
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We were granted permission by the board of The Amazones Foundation to conduct
our study. In January 2007 we downloaded all 170 stories available at that time on their
website for use in our study. We facilitated access to the stories in three ways: (1) with
a search facility for story topics, (2) with a search facility for writer profiles, and (3) with
a combination of these two search facilities. In addition, a control group could access
the stories by means of the original alphabetical listing by story writer. We implemented
these four ways of facilitating access to the stories on a separate study website. This
resulted in four groups based on two independent factors: (1) no versus yes search by
story topics, and (2) no versus yes search by writer profile (Table 1). In each of the four
groups the same set of 170 stories could be searched. Figures 1 to 4 show screenshots
of the search pages available to the four groups. We requested that the board of the
Amazones Foundation not to participate in the study.

The present study is reported in accordance with the CHERRIES checklist, which
is a checklist for reporting results of Internet e-surveys [15]. It was not registered as a
clinical trial on ClinicalTrials.gov, a registry of clinical trials conducted around the world,
because our study does not correspond to the definition of a clinical trial as provided in
their glossary.

Table 7 The 2x2 factorial design of the study

Writer profile search

- control group: writer profile group:
= | o] | Seefigure 1. See figure 3.

S| =

b

S

§' story topics group: combination group:
g‘ ﬁ See figure 2. See figure 4.

&

Recruitment Process

Recruitment announcements were disseminated online using banners on the websites
of several Dutch patient and health organizations and offline using posters and flyers
in waiting rooms of several hospitals. Dutch-speaking women with breast cancer were
invited to participate irrespective of other personal characteristics. The offline recruitment
announcements gave the URL of the study website, and the online announcements
contained a hyperlink to the study website. The study was accessible to each visitor
of the site, but only visitors who met the inclusion criteria were further directed to the
informed consent page. After finishing the final questionnaire, participants could send
a ready-made email message with the URL of the study website to other women who
might be interested in participation.
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Figure 1 Screenshot of the control group search page.
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»5 - Windows Internet Expl
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met borstkanker
Home | Wie zijn wij rhalen
The Amams -

Use the form below to search for stories.
Story topics:
Diagnosis
I feelings about diagnosis
Treatment
™ Decision-making about treatment
I having no chaoice
¥ breast conserving surgery or mastectomy?
™ adjuvant treatment or not?
I reconstruction or not?
I prophylac ic mastectomy other breast
|| ovary removal
™ other
¥ coping with treatment
I treatment side effects
™ arm lymphedema
¥ hair loss
I fatigue
T nerve pain
I hot flashes
I skin problems
™ other
Health care system
I delay in/errors at diagnosis
I waiting for test results
™ contact with medical staff
™ support
™ tack of understanding
I how treatment was performed
™ satisfied
™ dissatisfied
™ second opinion
Living with it
I'T..:. B inriranear l‘

! [T N tochmranst e

Figure 2 Screenshot of the story topics group search page.
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time since diagnosis [less than 1/2 a year ago ¥|
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partner | yes "]

treatment [ preast conserving therapy
received

™ mastectomy

[ radiation therapy
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™ immuno therapy {herceptin)
I” breast reconstruction
 lymph node dissection

phase in the course of dissase |',n first treatment period ,]
‘search [ Reset

Dane [T NS tocalintranet ER

Figure 3 Screenshot of the writer profile group search page.
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Figure 4

Screenshot of the combination group search page.
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The study website was accessible in the period June through November 2007. During
this time period, women could choose for themselves on what day and time they wanted
to participate. No incentives were offered for participation.

Study Website

The first page of the study website provided the following information about the study:
study objective, information about the researchers, study inclusion criteria, details
about participation, expected time within which to complete the study, and contact
details. When a website visitor chose to participate by clicking the button “I would like to
participate”, two questions were presented to check whether the visitor met the inclusion
criteria (i.e., being female and having been diagnosed with breast cancer). If this was the
case, the visitor was asked to read the informed consent statement. By agreeing with the
informed consent statement, the visitor declared that her participation was voluntary,
that she understood what participating entailed, and that she was aware of what data
would be recorded. To agree with the informed consent statement, the visitor had to
check the box “l agree” and then click on the button marked “Next”. After this the visitor
was asked whether she was certain that she agreed with the informed consent statement.
In this way, we assured that women did not automatically agree to participate. Before the
participant was randomly assigned to one of the four groups, she was asked to provide
a short description of the information she wanted to search for in the stories. Random
assignment of each participant to a study group was carried out by an algorithm that
was part of the study website. The chance of being assigned to a group was equal for all
four groups, that is, 1 in 4 (except when more than one session was conducted from the
same IP address; see the section below labeled “Technical Aspects”). Once assigned to
a group, a participant could search for and read the stories as long as she liked. When
finished with searching and reading she was asked to complete a final questionnaire
posted on the study website about satisfaction with the search process and the stories
retrieved and the stories’ impact on coping with breast cancer.

Ethical Aspects
Participants remained anonymous since no log-in, name, or address were required. In
order to minimize traces on each client’s computer, no cookies were used. Recording of
log data did not start until participants had agreed to the informed consent statement.
Questionnaire responses were not saved until participants confirmed at the end of the
final questionnaire that they agreed to submit their responses. Data were saved in a
password protected SQL database only accessible to the researchers. Participants could
stop at any time without receiving pop-ups or text when leaving the study website.
Before the start of the study, our research proposal (see Multimedia Appendix 1)
was presented to the Ethical Committee of the Leiden University Medical Centre
(archive number 06/43). The Committee concluded that our study involved no medical
intervention and that we could proceed. Our intervention consisted of providing access
to the stories already available on the website of the Amazones Foundation in several
new ways.
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2.2 Development of Intervention Groups

Search Facilities

To develop the search facilities, all 170 stories were coded according to a coding scheme
for story topics and a coding scheme for writer profile (Table 2). The topics and personal
characteristics in the coding schemes were chosen because they had been used on other
websites that contained breast cancer stories [11-13] or by other authors of studies in
this field [1,9,10]. For the characteristic “phase in the course of disease,” the category
“passed away” was assigned to stories that contained an obituary.

Table 2 Coding schemes for story topics and writer profiles.

Search Facility Coding Scheme

Story topics (domains)

Diagnosis Feelings about diagnosis

Treatment Decision-making about treatment: (1) having no choice;

(2) breast conserving surgery or mastectomy?; (3) adjuvant
treatment or not?; (4) reconstruction or not?; (5) prophylactic
mastectomy other breast; (6) ovary removal; (7) other

Coping with treatment

Treatment side effects: (1) arm lymphedema; (2) hair loss;
(3) fatigue; (4) nerve pain; (5) hot flashes; (6) skin problems; (7)
other

Health care system Delay in/errors at diagnosis

Waiting for test results

Contact with medical staff: (1) support; (2) lack of understanding

How treatment was performed: (1) satisfied; (2) dissatisfied

Second opinion

Living with it Work and insurances

Family and friends: (1) support; (2) lack of understanding;
(3) talking with and worrying about

Body image and sexuality: (1) (partly) missing a breast;
(2) partner’s reaction

Pregnancy issues: (1) pregnant at diagnosis; (2) wanting to become
pregnant after treatments

Coping with breast cancer: (1) thinking (emotional-focused coping);
(2) doing (problem-focused coping)

Practical advices

Concerns about heredity

Coping with metastasized breast cancer
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Table 2 (Continued)

Search Facility Coding Scheme

Writer profile (personal characteristics)

Age at diagnosis Number of years

Time since diagnosis | Number of months

Partner (1 No, (2) yes
Children (1) No, (2) yes
Treatment received (1) Breast conserving therapy, (2) mastectomy, (3) radiation therapy,

(4) chemotherapy, (5) hormonal therapy, (6) immuno therapy
(herceptin), (7) breast reconstruction, (8) lymph node dissection

Phase in the course (1) in first treatment period, (2) free of cancer, (3) cancer for second
of disease time, (4) metastasized cancer, (5) passed away

Participants could search for age using the categories: 20-30 years, 30-40 years, 40-
50 years, and over 50 years. Participants could search for time since diagnosis using the
categories: less than half a year ago, % - 1 year ago, 1-3 years ago, 3-5 years ago, and
more than 5 years ago. To ensure that participants were aware of all search facilities,
the search button was placed at the bottom of the page. In the groups with access to
a single search facility, it was possible to search for more than one topic or more than
one writer characteristic. In the combination group, participants could choose whether
they wanted to search for story topics only, for writer characteristics only, or for both.
Searching for more items simultaneously was based on the OR Boolean operator.

Weight Assignment in Story Retrieval

For every search performed by the participants, a weight between 0 and 1 was assigned
to each of the 170 stories in the database. If a story matched exactly with the search
objectives, it received a weight of 1. Story weights were calculated with every new search.
Therefore, the weight assigned to a story could change with every search.

In the story topics group, weights were calculated by dividing the number of topics
found in a story by the number of topics that were searched for. For example, when a
participant searched for four topics, all stories containing one of these four topics
received a weight of % (0.25).

In the writer profile group, a weight was assigned to each of the personal
characteristics that a participant searched for. These weights were then multiplied with
each other to calculate the weight of a story as a whole.

If the age of a writer fell in the age category that the participant was searching for,
then “age” received a weight equal to 1. The more the age of the writer deviated from
the age category that the participant was searching for, the lower the weight that “age”
received. In a similar way, weights for “time since diagnosis” were assigned.

Ifthe partner status of a writer exactly matched the partner status that the participant
was searching for, then “partner” received a weight equal to 1. If the partner status of a
writer is unknown, then this characteristic received a weight of 0.5 irrespective of the
partner status that the participant was searching for. If the partner status of a writer
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was the opposite of the partner status that a participant was searching for, then this
characteristic received a weight of 0.2. We did not assign a weight of 0 for the latter case
because then the weight for the whole story would be 0. In similar ways, weights for the
other categorical variables were assigned.

In the combination group, weight assignment was similar to that of the previous two
groups or a multiplication of these two, depending on whether a participant searched for
story topics only, for writer profile only, or for both.

Number of Stories Retrieved

It was decided to present participants with at least ten stories after each search. The total
number of stories presented after a search depended on the distribution of the weights
assigned to the stories. All stories with the same weight as the tenth story were presented
because we saw no valid reason for presenting only a portion of the stories with that
weight. For example, when five stories matched exactly with the search objectives, that
is, weight equal to 1, 20 stories received a weight of 0.80, 45 stories received a weight
of 0.60, and 100 stories received a weight of 0.40, then 25 stories (5 + 20) would be
presented. Accordingly, if no stories exactly matched the search objectives, still at least
ten stories were presented. The list of retrieved stories showed the extent to which the
stories matched the search objectives. In this way we tried to present participants with
neither too few nor too many stories. When participants did not fill in the search page,
no stories were presented to them because we wanted to ensure that participants were
aware of the search facility.

Story Display and Sequence

The retrieved stories were displayed as a list giving for each story the writer’s nickname
and the story’s weight. Weights were represented as a number of pink ribbons. In
addition, the search criteria that were fulfilled were given in each group, that is, the
topics found, the writer’s characteristics, or both (see Multimedia Appendix 2). The list
of stories was sorted by weight with the story with the heighest weight at the top. Stories
with the same weight in the story topics group were displayed as follows. For each story,
the percentage of text of the story relating to the topics the participant searched for was
calculated. Stories with the highest percentage were ranked first. In the writer profile
group, stories with the same weight were sorted by the age of the writers, and if age of
writers was equal by time since diagnosis. Clicking on a story title from the list displayed
the complete story.

2.3 Final Questionnaire

Demographic and Disease Characteristics

Participants were asked to provide demographic information such as age, marital
status, children, religion, education, and employment status. They were also asked to
report characteristics of their cancer, such as time since diagnosis, type of diagnosis,
metastases in axillary lymph nodes or other parts of the body, treatment undergone,
and prognosis.
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Use of the Internet and the Amazones Website (Before Study Participation)

The participants were asked to indicate their frequency of Internet use, the type of
activities in which they engage on the Internet, and whether they had read stories of
other patients on the Internet before. Moreover, they were asked to report how often
they had visited the Amazones website before, how familiar they were with this website,
and how many of the stories on this website they read before.

Satisfaction With the Search Process, the Stories Retrieved, and the Stories’ Impact
on Coping With Breast Cancer

The constructs listed below were used to measure the three outcomes. Cronbach alphas
were calculated using SPSS version 16.0 (SPSS Inc, Chicago, IL, USA) by conducting
reliability analyses. Reverse phrased items were recoded. We found the internal
consistency for each construct to be good or satisfactory (Cronbach alpha = 0.71 to
0.88). The items “overall satisfaction with the search facility” and “overall satisfaction
with the stories retrieved” were answered using 10-point Likert scales; all other items
were answered using 5-point Likert scales. For an overview of the items belonging to all
the below mentioned constructs, see the Multimedia Appendix 3.

To measure satisfaction with the search process, 13 items were formulated (partially
based on [16,17]). “Opinion about the search facility” was measured using 5 items
(Cronbach alpha = .88). To measure “the extent to which the search options enabled
finding information one was looking for,” 4 items were formulated (Cronbach alpha = .75).
“Recommendation to others and future own use” was measured with 2 items (Cronbach
alpha = .82). “Opinion about the number of search options” and “overall satisfaction
with the search facility” were measured with 1 item each.

To measure satisfaction with the stories retrieved, 18 items were formulated
(partially based on [16,17]). “Opinion about the stories retrieved” was measured with
6 items (Cronbach alpha = .71). To measure “opinion about the list of stories displayed
after a search” 4 items were formulated (Cronbach alpha = .76). “The extent to which the
stories retrieved covered one’s information need” was measured with 4 items (Cronbach
alpha = .82) and “recommendation to others and future own reading” with 2 items
(Cronbach alpha = .77). “Opinion about the number of stories retrieved” and “overall
satisfaction with the stories retrieved” were measured with 1 item each.

“The stories’ impact on coping with breast cancer” was measured with 6 items
(Cronbach alpha = .85) which were based on an extensive literature on coping [18-21].
Two of the items were formulated to measure problem-focused coping (“By reading the
stories | have learnt things” and “By reading the stories | know what to do”), another two
items were formulated to measure emotion-focused coping (“By reading the stories | am
more able to understand my feelings” and “By reading the stories | can see that certain
emotions are part of learning to live with breast cancer”), one item was formulated to
measure reappraisal (“By reading the stories | view things in a different way”) and one
item was formulated to measure social comparison (“By reading the stories | see that
others have experienced the same things”). The existing validated coping scales, such
as the Ways of Coping checklist [18,19] and the COPE inventory [21], could not be used
because they were too general for our research question.
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2.4 Technical Aspects

We tested the usability and technical functionality of the study website, including
the final questionnaire, multiple times, and we solved all appearing errors. During
participants’ search processes, log data recorded how long participants surfed on the
study website, how many searches they performed, how many stories they accessed,
and how long the text of the stories was displayed on the screen. In the control group,
clicking on a folder (A to Z) was regarded as performing a search, and subsequently
clicking on a name was seen as accessing a story. Also, the time participants needed to
fill in the final questionnaire was recorded.

Participants who were searching for or reading the stories were reminded to fill in
the final questionnaire by a yellow figure on the left side of the screen with the text “Do
not forget to complete the questionnaire,” which was highlighted every five minutes.
Adaptive questioning was used to reduce the number and complexity of the questions.
Questions were not randomized or alternated. The final questionnaire was distributed
over five pages in the following sequence:(1) the search process, (2) the stories retrieved,
including the stories’ impact on coping with breast cancer, (3) use of the Internet and
the Amazones website, (4) disease characteristics, and (5) demographic characteristics.
When participants clicked on the “Next” button at the end of a page, JavaScript was used
to check for completeness. Unanswered questions were highlighted, and participants
were asked to answer these. Yet, answering was not enforced, since by clicking on the
“Next” button again, the next page was reached. Participants were not able to review and
change their answers in previous parts to prevent a possible influence of questions asked
later in the questionnaire.

Log data and questionnaire responses were saved automatically in an SQL database.
In preparation for data analysis, sessions from the same IP address with a time interval
of less than 20 minutes were merged, and those with a time interval of greater than 20
minutes were kept as two separate sessions. We assumed that in the former case the
sessions were from the same participant and, in the latter, from different participants.
Applying the first rule resulted in 23 merged sessions; the latter rule was applied to 6
pairs of sessions. Merging was possible because in all cases the questionnaire was filled
out only once. Participants were only distinguished by IP address. A particular IP address
was always assigned to the same intervention group. This was done to prevent women
from participating multiple times when trying to get in another study group.

2.5 Data Analysis
The data were imported into SPSS version 16.0. Differences in the log data between
questionnaire completers and noncompleters were assessed using Mann-Whitney
tests. The noncompleters were excluded from further analyses, since no questionnaire
responses for this group were available. For the completers, there was no time frame
for filling in the questionnaire. Differences between the four groups in baseline
characteristics were assessed using Chi square tests, 1-way ANOVA, or Kruskal-Wallis
tests (depending on variable type and skewness).

Kruskal-Wallis tests were performed to assess differences between the four groups
in search behaviour (ie, the log data). Significant differences were examined further by
performing post hoc tests. We chose to use Mann-Whitney tests with a Bonferroni
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four groups six comparisons were performed.

For each construct of the three outcome measures (satisfaction with the search
process, the stories retrieved, and the stories’ impact on coping with breast cancer) a
mean total score was calculated. A higher mean indicated a higher satisfaction or impact
respectively. The effects of the search facilities on the constructs of the three outcome
measures were examined using ANOVA with two independent factors (search facility for
story topics yes/no; search facility for writer profiles yes/no) to assess possible main and
interaction effects. This analytical approach was chosen in order to examine the effects
of the two search facilities both independently and in combination. P values above .05

were considered not significant.

n=unknown

(to protect privacy log
data were not recorded
until visitors of the study
website completed the
informed consent)

study website hits

n=353

gave informed consent

n=353

randomized

A 4

A 4 A 4

86/353  assigned 91/353  assigned 90/353  assigned 86/353  assigned
=24% to =26% to story =25% to writer =24% to combi-
control topics profile nation
group group group group
A A4 A A4
37/86 submitted 49/91 submitted 51/90 submitted 45/86 submitted
=43% final =54% final =57% final =52% final
question- question- question- question-
naire naire naire naire

Figure 5 Flow of study participants.
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3  Results

3.1 Participant Statistics

Informed consent was given by 353 people, of whom 182 (51.6%) completed the
final questionnaire (Figure 5). No significant difference was found between the four
groups in percentage questionnaire completers (x*,= 3.7, P = .30). The mean time
that participants needed to fill in the final questionnaire was 15.3 minutes (SD = 12.7;
min = 5.0, max = 138.4). In comparison with questionnaire noncompleters, questionnaire
completers spent less time visiting the study website (mean = 809.1 seconds vs 928.0
seconds, P < .001), but completers performed more searches (mean = 2.1 vs 1.7, P <
.001), accessed more stories (mean = 6.6 vs 3.4, P <.001), and their mean reading time
per story was longer (mean = 92.8 seconds vs 63.5 seconds, P < .001).

Table 3 shows the baseline characteristics of the questionnaire completers. No
significant differences between the four groups were found for demographic and disease
characteristics and use of the Amazones websites. With respect to use of the Internet,
the writer profile group was less familiar with accessing fellow patients’ stories on the
Internet.

3.2 Search Behaviour

Table 4 shows that there were no differences between the four groups in time spent
on the study website or in the number of searches performed. However, we found
differences between the four groups in the number of stories accessed and in the mean
reading time per participant per story. Post hoc tests (with a critical level of significance
of P =.008 due to Bonferroni correction) showed that compared with the control group,
fewer stories tended to be accessed in both the writer profile group (P = .01) and the
combination group (P = .02). In addition, in the control group, the mean reading time per
participant per story was shorter than in the writer profile group (P = .007) and tended
to be shorter compared with the story topics group (P = .02) and the combination group
(P =.009).

3.3 Satisfaction With the Search Process

Table 5 shows that having access to the story topics search facility resulted in a more
positive opinion about the search facility (1a), in a more positive opinion about the
number of search options (1b), in being better enabled to find the information one was
looking for (10), in being more inclined to recommend it to others or to use it more often
themselves in future (1d), and in a higher overall satisfaction with the search facility (1e),
compared with not having access to this search facility (all comparisons were significant
at P <.05). Having access to the writer profile search facility compared with not having
access to this search facility resulted in a significantly more positive opinion about the
search facility (1a), and in a significantly higher overall satisfaction score (1e).

An interaction effect was found for the overall satisfaction score (1e). When
participants could search using the story topics, they were satisfied with this search
facility regardless of whether (mean = 7.3, SD = 1.5) or not (mean = 7.2, SD = 1.4)
they could also search with the writer profile. The effect of having access to the writer
profile search facility when also having access to the story topics search facility was not
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significant (P = .90). However, when participants could not use the story topics to search
the stories, they were more satisfied with having access to the writer profile as a search
facility (mean = 6.8, SD = 1.6) compared with not having access to any search facility
(mean = 5.7, SD = 2.3). The effect on satisfaction of having access to the writer profile
search facility when not having access to the story topics search facility was significant
(P =.009).

Table 3 Baseline characteristics of the four groups.

Story Writer Combina-
topics profile tion group
group group

(n=45)°

(n=49) (n=51)°
n n

Age in years (mean, SD) 49.1(7.5) 49.9 (8.3) 49.5(9.4) 45.9(9.9) 12¢

Married or living | Yes 29784 | 38|776| 40|784 | 34|756 .99

[ together No 8l216| 111|224 171|216 11| 244
% Children Yes | 29|784| 40|816| 41[804| 31|689| .45
E No 8l216| 9|184| 10[196| 14311
5 | Religious Yes | 16[432| 19[388| 19(373| 12267 | .44
'-§_ No | 21|56.8| 30|61.2| 32|627| 33|737
go Higher Yes | 11[297| 18[367| 23|451| 15|333| .47
§ e"(’j‘:f::;';’:i'r No | 26(703| 31|633| 28|549| 30]66.7

university degree
Employed Yes 22|1595| 24|49.0| 31|60.8| 26|57.8 .64
No 15 | 40.5 25| 51.0 20| 39.2 19 | 42.2
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Table 3 (Continued)

Control Story Writer Combina-
group topics profile tion group
group group

(n=37)? (n=45)?
(n=49)? (n=51)2

n

Time since diagnosis in 36.8(45.8) | 34.9(41.4) | 42.0(41.8) | 34.0(37.3) | .49¢
months (mean, SD)

Diagnosed with Yes 231622| 35|729| 37|725| 32|71.1 .69

one tumour No 14 378| 13]271| 14|275| 13289

Size of tumour <2 9(250| 15|326| 18|367| 20|444| 32
cm
>2 27|750| 31|674| 31|633| 25|556
cm

Cancer in axillary | Yes 15417 27574 24|49.0| 23]|51.1 .56
lymph nodes at No 21(583| 20|426| 25|51.0| 22489

» | diagnosis

}E Metastases to Yes 6|167| 4| 85 5102 6|133| .68
% otherpartsofthe |\ [ 30[g33| 43|915| 44]89.8| 39867

@ | body

'g Breast conserving | Yes 13| 35.1 21|429| 18353 | 20| 444 71
g surgery No | 24|649| 28|57.1| 33|647| 25556

g Mastectomy Yes 19| 514 | 24|490| 34|66.7| 30|66.7 15

No 18 | 48.6 25| 51.0 17 | 33.3 15| 33.3
Radiation therapy | Yes 22 159.5| 28]57.1 25|49.0| 20444 47
No 15| 40.5 21| 42.9 26 | 51.0 25| 55.6
Chemotherapy Yes 241649 35(714| 31|608| 26|578| .54
No 13| 35.1 14| 28.6 20| 39.2 19 | 42.2
Hormonal therapy | Yes 211568 | 23|469| 23|45.1 18400 .50
No 16 | 43.2 26 | 53.1 28 | 54.9 27 | 60.0
Cancer free Yes 26703 | 30|61.2| 32|627| 28|622 .83
No 11| 29.7 19 | 38.8 19| 37.3 17| 37.8
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Table 3 (Continued)
Control Story Writer Combina-
group topics profile tion group
group group
(n=37)? (n=45)?
(n=49)° (n=51)2
n % n %
Daily Internet use | Yes 31838 | 43|87.8| 47(922| 35778 .23
No 6162 6122 41 7.8 10 | 22.2
Familiar with Yes 36973 46 | 93.9 48 | 94.1 431 95.6 .88
searching online |\, 11 27| 3| 6.1 3| 59| 2| 44
for specific
information
Familiar with Yes 30| 81.1 44 | 89.8 33| 64.7 40 | 88.9 | .005
accessingfellow |\, 71189 5[102| 18(353| 5|11.1

patients’ stories
on the Internet

Visited the Yes 111 29.7 18 | 36.7 151 29.4 19 | 42.2 .52

Amazoneswebsite | N, [ 26| 703 | 31[633| 36|706| 26|57.8
at least once a

month before
participation
‘Rather well’ or Yes 7| 38.9 18 | 52.9 15 | 50.0 131 38.2| .56°

‘well familiarwith [\~ T 991611 16|471] 15]500] 21618
Amazones website

Read half or more | Yes 51278 15 | 44.1 13 | 43.3 12| 35.3 .62¢

oftI!e Amazones [\ 1317221 191559 17|56.7| 22647
stories before

Use of the Internet and the Amazones website

o

N (%) is shown unless noted otherwise.

P-values are for chi-square tests comparing the four groups unless noted otherwise.

P-value for 1-way ANOVA test to compare the four groups with respect to age.

P-value for Kruskal-Wallis test to compare the four groups with respect to time since diagnosis.
Percentages and tests based on the number of participants who had previously visited the
Amazones website: control group (n=18), story topics group (n=34), writer profile group (n=30),
combination group (n=34).

a o o

o
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Table 4 Comparison of the four groups for the search behaviour measures recorded by the

log data.

Control Story topics  Writer Combina-

group group profile tion group

n=37) (GEZE)] group (n=45)

(n=51)
Time spent mean (SD) | 754.00 984.55 595.39 905.49 45
on the study (966.33) (1278.94) (630.04) (1054.71)
website in median 496.00 634.00 389.00 636.00
seconds
Number of mean (SD) | 3.89 1.88 1.53 1.69 .07
searches 4.71) (2.32) (1.59) (1.58)
median 2.50 1.23 1.24 1.28

Number mean (SD) | 13.19 6.73 4.18 3.93 .01
of stories (18.98) (6.36) (4.53) (3.61)
accessed median 5.67 5.56 3.00 3.29
Reading time | mean (SD) | 49.24 94.16 99.72 119.26 .02
per participant (54.65) (94.90) (128.27) (113.00)
perstory in median 28.11 71.33 67.00 89.00
seconds

® P-value for Kruskal-Wallis tests comparing the four groups with respect to the four search
behaviour measures.

3.4 Satisfaction With the Stories Retrieved
Having access to the story topics search facility resulted in a more positive opinion
about the list of stories displayed after a search (2¢), a greater extent to which the stories
retrieved covered one’s information need (2d), and a higher overall satisfaction score
with the stories retrieved (2f) compared with not having access to this search facility
(Table 5). Having access to the writer profile search facility compared with not having
access to this search facility resulted in a more positive opinion about the list of stories
displayed after a search (20).

There were no interaction effects observed in satisfaction with the stories retrieved.

3.5 The Stories’ Impact on Coping With Breast Cancer

Table 5 shows that the stories retrieved using the story topics search facility had a greater
impact on coping with breast cancer (3a). When analysing each of the six coping items
individually, we observed that having access to the story topics search facility resulted in
a significantly higher score for having learned things (3a.1).
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4  Discussion

4.1 Principal Findings

To our knowledge, this study is the first randomized controlled experiment with a 2x2
factorial design that examined search facilities for accessing online patient stories. We
observed that the story topics search factor had a strong impact on patient satisfaction
and search success: participants were the most satisfied with this search facility and the
stories retrieved. Also, the stories retrieved had a greater impact on coping with breast
cancer. The effect of the writer profile search factor was limited. This search facility
resulted only in a few effects, predominantly on satisfaction with the search process. The
two search factors combined generally had no amplified effect on patient satisfaction or
search success as we only had one significant interaction.

Table 5 Means (SD) of the constructs of the three outcome measures asked for in the final
questionnaire by search factor.

Writer profile?

o
(U]
2

o
]
o

Fa)
—
[}
P4
(%]

Interaction?®

a. opinion about 4.0 3.6 .001 3.9 3.6 .005 | .21
the search facility 0.7) (1.1 (0.9 (1.0)

(range 1-5)

b. opinion about the 2.3 2.1 .04 2.3 2.2 29 | .23
number of search (0.6) (0.8) 0.7) 0.8)

options (range 1-3)°

c. the extent to 3.3 2.8 .001 3.1 3.0 .27 | .59
which search (1.0) (1.0) (1.0) (1.0)

options enable
finding information
one was looking for

1. Satisfaction with the search process

(range 1-5)

d. recommendation 4.1 3.5 | <.001 3.9 3.8 29 | .13
to others and future (1.0) (1.2) (1.1 (1.2)

own use (range 1-5)

e. overall 7.3 6.3 <.001 7.1 6.5 .01 .03
satisfaction with (1.4) 2.0 (1.6) 2.0)

the search facility
(range 1-10)
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Table 5 (Continued)

Writer profile®

o
(%]

=
a
o
2
F
o
2

)

Interaction?®

:
a
a. opinion about 3.5 34 .54 35 34 36 | .18
the stories retrieved 0.6) 0.7) 0.6) 0.7)
(range 1-5)
b. opinion about the 2.3 2.1 27 2.1 2.3 a8 | .7
number of stories 0.7) 0.7) 0.7) 0.7)
retrieved
(range 1-3)°
c. opinion about 3.6 32 .001 3.8 29 | <.001 |.06
the list of stories 0.9 (1.2) 0.9 (1.1
displayed aftera
search (range 1-5)
d. the extent to 3.0 2.6 .02 2.7 2.9 56 | .91
which the stories (1.0) (1.0) (1.1 (1.0)

retrieved covered
one’s information
need (range 1-5)

2. Satisfaction with (the information in) the stories retrieved

e. recommendation 4.1 3.8 .08 4.0 4.0 67 | .71
to others and future (1.0) (1.0) (1.0) (1.0)

own reading

(range 1-5)

f. overall 7.1 6.4 .002 6.7 6.9 .80 .35
satisfaction with (1.5) (1.7) (1.7) (1.6)

the stories retrieved
(range 1-10)
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Table 5 (Continued)

Writer profile?®
Interaction®

«
(]
=
a
o
2
F
o
2
%)

a. the stories’ 3.2 2.9 .02 3.0 3.1 .53 | .71
impact on coping (0.9 (1.0 (1.0 (1.0)

with breast cancer

(range 1-5)

a.1. By reading the 3.0 2.5 .007 2.6 2.9 24 | 53
stories | have learnt (1.4) (1.3) (1.4) (1.3)

things (range 1-5)

a.2. By reading the 2.7 2.4 14 2.5 2.6 71 | .70
stories | know what (1.2) (1.2) (1.3) (1.1

to do (range 1-5)

a.3. By reading the 3.0 2.6 .07 2.7 2.9 .70 | .37
stories | am more (1.3) (1.4) (1.4) (1.3)

able to understand

my feelings

(range 1-5)

a.4. By reading 3.8 3.5 a7 3.7 3.6 82 | .76
the stories | can (1.2) (1.5) (1.4) (1.3)

see that certain
emotions are part
of learning to live
with breast cancer

3. The stories” impact on coping with breast cancer

(range 1-5)

a.5. By reading the 2.7 2.4 16 2.4 2.7 a2 (.16
stories | view things (1.3) (1.3) (1.3) (1.3)

in a different way

(range 1-5)

a.6. By reading 4.1 3.9 16 4.1 3.9 .28 | .31
the stories | see (1.0) (1.3) 1.1 1.1

that others have
experienced the
same things
(range 1-5)

> ANOVA with two independent factors (search facility for story topics yes/no; search facility for
writer profiles yes/no). Higher means indicate better outcomes.

® P-value for possible main effect of story topics search

¢ P-value for possible main effect of writer profile search

4 P-value for possible interaction effect between story topics search and writer profile search

¢ Asked on a 5-point scale, but for analysis recoded into 3-points (see also Multimedia Appendix 3)
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These findings are contrary to our expectation, which was that the combined search
facilities (the interaction) would outperform a single search facility because this
combination is more complete and differentiated resulting in greater opportunities to
find a relevant story. Apparently, this quantity argument seems to be less important than
the type of the search facility (quality). In line with our expectation was that a single
search facility was an improvement compared with the alphabetically listed stories in
the control group.

Participants in the three search facility groups accessed fewer stories and read
longer per accessed story compared with the control group. An explanation for this
might be that the stories retrieved in the search facility groups were more relevant to
the participants. A search facility probably increases the proportion of the documents
retrieved relevant to the user’s information need [22].

The story topics search facility resulted not only in participants being more satisfied
with the search process, butalso in participants retrieving stories that better covered their
information needs and retrieving stories from which they learned more. Patients might
use online stories predominantly for information, and, therefore, the topics described in
the stories might be more important for them than the writer’s profile. Patients’ profiles
might be more important when seeking face-to-face contact. This difference between
seeking information and seeking contact has also been noted by Bennenbroek et al [23]
in their research on social comparison.

Our observation that the writer profile search facility compared with not having
this search facility resulted in a more positive opinion about the search facility and in a
higher overall satisfaction with the search facility is in line with the results of Rozmovits
and Ziebland [1]. They found in interviews that patients positively evaluated the ability
to select other patients of a particular age, stage of illness, or patients who were long-
term survivors or who had opted for similar treatment. However, although our study
also showed that participants were more satisfied with this search facility, they were not
more satisfied with the stories retrieved using this facility.

4.2 Limitations of the Present Study

A considerable number of participants performed searches but did not complete the
questionnaire. Compared with completers, non-completers spent more time on the
study website while they performed fewer searches, accessed fewer stories, and spent
less time reading per story. Non-completers might not have been sure about how to
use the search facilities, or they might not have been as interested. Yet, we could not
empirically evaluate these hypotheses nor perform any statistical analyses, since we
had no further information about non-completers. The number of completers and non-
completers was evenly distributed over the four study groups. Therefore, we believe
that potential bias equally affected all four groups. In addition, the direction of the bias
is probably twofold: dissatisfied participants might have stopped or they might have
completed the questionnaire to express their annoyance.

More than half of the participants who completed the questionnaire (63.7%) had
previously visited the Amazones website. This could introduce bias because participants
familiar with the original disclosure of stories might be especially satisfied with the
new search facilities. However, frequency of visiting the Amazones site, knowing the
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site “rather well” or “well,” and the number of Amazones stories read before, were all
evenly distributed over the four study groups. Therefore, we do not think this previous
experience with the Amazones website affected the results.

Since the experiment was conducted completely online [24], we cannot verify that
all participants indeed had (or had had) breast cancer. However, we targeted this group
for recruitment and asked relevant questions before randomization. We assume that
all participants were sincere, because overall they spent 15 minutes filling in the final
questionnaire. This suggests that participants were interested in the subject matter.

A limitation of the design was a possible confounding between type of search
facility (story topics, writer profile) and number of search options (17 topics, 6 personal
characteristics). The story topics search might have been more appreciated because it
was more extensive than the writer profile search. However, an argument against this
reasoning is that the most extensive search facility (i.e., story topics in combination with
writer profile) was not the most favourite.

In addition, one could question the content of the search facilities. Were the most
appropriate topics and personal characteristics included in the facilities? Yet, the topics
and characteristics we used were chosen based on other websites containing breast
cancer stories [11-13] and other studies in this field [1,9,10].

A final limitation is that participants may have been annoyed when stories were
presented that did not exactly match their search objectives. However, a search resulting
in no stories could also be a cause of annoyance. This is why we chose to present at least
ten stories after each search. In order to ease interpretation of the resulting list of stories,
weights (as pictured in the form of pink ribbons) were used to indicate to what extent a
story matched with the search objective.

4.3 Conclusions and Practical Implications

Earlier studies have shown that patients can benefit from stories of other patients, and
that the Internet is an important source of these stories. Our current study suggests
that a story topics search facility would be most helpful to patients. With a story topics
search facility, participants were better enabled to find the information they were looking
for. Also, they retrieved stories that more closely covered their information needs and
they learned more from the stories retrieved.

Thus, patient organisations or website developers that offer patient stories on their
websites can best provide access to them using a story topics search facility. However,
constructing such a search facility is very time consuming and labour intensive since
stories have to be coded for content. An efficient method might be to use a system
analogous to social bookmarking/tagging [25] in which story readers assign keywords
or tags to the stories, and the keywords or tags that are most often assigned are seen
as most important in describing the content. Another possibility is to construct a list of
items from which writers can compose descriptions of their stories. Finally, stories could
also be classified by automatic full text indexing or clustering. This will be the subject of
our next study.
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Abstract

Online patient stories can provide other patients with support and information. This
study explores breast cancer patients’ information need from stories and use of social
comparison atthe level of writer characteristics. Log data of 122 patients who participated
in an online randomized controlled experiment on search facilities for stories were
analysed. Many participants searched for topics in the domains ‘Treatment’ and ‘Living
with it’, and for the writer characteristics ‘treatment received’, ‘age at diagnosis’ and
‘time since diagnosis’. Per search patients used more writer characteristics than topics.
They preferred to search for others with similar characteristics as their own.
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1 Introduction

Breast cancer has a major impact on physical, psychological and social functioning. On
the Internet there are many stories of breast cancer patients in which they describe what
happened to them -from the suspicion of cancer, the diagnosis, the treatments and
onwards- and how they cope with cancer (e.g. [1,2]). These stories can provide other
patients with support and information [3]. In the context of online patient stories it has
been studied how giving and receiving social support is experienced [4] and what the
effect is of online patient stories on health care participation [5] and making health care
decisions [6].

Yet, to date, little is known about the specific information breast cancer patients
actually search for in stories of other patients. In an earlier study we interviewed
breast cancer patients and asked them what they wanted with respect to stories of
others [7]. These interviews showed that they preferred to know a writer’s age and
treatment undergone and to read how other patients coped with emotions and physical
discomforts and how having cancer impacted their daily life. To our knowledge, no other
studies focused on the specific information need from stories. Yet, there are studies
on general information need about breast cancer showing that younger patients are
interested in information about physical and sexual attractiveness [8], breast conserving
therapy and metastases [9], and recently diagnosed patients in topics such as likelihood
of cure, the spread/stage of the disease and treatment options [10-12]. In one of these
studies, patients actually selected information from a CD-ROM [9], the other studies
used surveys to examine information need. Yet, patients’ general information need may
differ from their information need from stories, since the information in stories is from
fellow patients who describe their real life experiences in everyday language.

In reading stories of other patients social comparison plays a role [13]: when
someone is uncertain (especially when there is no objective information) about how to
think, feel or behave, then thoughts and behaviours of other persons who are in a similar
situation can be used as a source of information. Comparison with someone who is as
close as possible to oneselves on several characteristics (age, treatment received and
so on) is assumed to provide information with the most impact (parallel comparison).
Bellizzi et al. [14] found, for example, that in autobiographical books cancer survivors
used predominantly these parallel comparisons. However, patients can also choose to
compare themselves with others who are worse off (downward comparison) in order to
feel good about themselves, or with others who are doing better (upward comparison)
to engender hope and optimism [15]. As far as we know, it is not known how patients
who search online for stories of others apply social comparison at the level of writer
characteristics: do they search for writers with similar characteristics as their own?
Research from the group behind the healthtalkonline website (formerly Dipex) [3]
showed that patients viewed it positively to have access to stories of others who had
opted for similar treatment as they had opted. Yet, our interviews revealed that patients
wanted a search facility for time since diagnosis to be able to select stories of long-term
survivors that can serve as encouraging examples [7].
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In an earlier study —an online randomized controlled experiment- we examined breast
cancer patients’ satisfaction and search success when using a story topics and/or a writer
characteristic search facility to search for other patients’ stories [16]. The experiment
yielded log data of the actual searches of patients. The present article presents the
results of an extensive analysis of these log data. Besides our interest in the information
need from stories and in social comparison at the level of writer characteristics as
described above, we were interested in the specificity of searches (i.e. the number of
topics and the number of writer characteristics that is combined per search). To our
knowledge no earlier studies were performed about specificity of searches in the domain
of breast cancer stories. In the present article we have addressed the following three
research questions:

1. Which topics and/or writer characteristics do breast cancer patients search for
when they have a search facility for story topics and/or writer characteristics?
(information need)

2. Do breast cancer patients search for writer characteristics that are similar to their
own? (social comparison)

3. What s the specificity of the searches breast cancer patients perform (i.e. how
many topics and how many writer characteristics do patients combine per search)?

2  Methods

21 Empirical material

We used log data of an earlier performed online randomised controlled experiment that
examined breast cancer patients’ satisfaction with the search process and the stories
retrieved of four different search facilities for other patients’ stories [16]. In this earlier
experiment, Dutch-speaking women who were diagnosed with breast cancer and who
gave informed consent were randomly assigned to one of four search facilities: 1)
alphabetical listing by story writers nicknames (control group), 2) a search facility for
story topics, 3) asearch facility for writer characteristics, and 4) a combined search facility
for story topics and writer characteristics. In the three latter groups participants could
check the items they wanted to search for and then click the search button. By clicking on
the search button, stories were retrieved and presented to the participants. Participants
could search for stories of De Amazones, a group of young women with breast cancer
who founded a website with stories and information in order to provide their peers with
information and support [17]. After the participants searched for stories as long as they
liked, they filled out a questionnaire including questions about demographic and disease
characteristics. Log data (for example, the number of searches participants performed
and the items they searched for in their searches) and questionnaire responses were
automatically saved in a database. See [16] for more details. In the present study
we analysed the log data of the participants who used the story topics and/or writer
characteristics search facility. The group with the alphabetical list of stories is not
considered in the present study.
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2.2 Search facilities

Figure 1 shows a screenshot of the search page of the combined search facility.
The search page of the story topics search facility consisted of only the left side of this
screenshot and the search page of the writer characteristics search facility consisted of
only the right side.

With the story topics search facility one could search for topics in four domains: I)
Diagnosis, I1) Treatment, l1l) Health care system, and 1V) Living with it. The four domains
contained a total of 17 main category topics, of which 9 were not divided in subcategory
topics and 8 were divided in subcategory topics. In total, there were 27 subcategory
topics (Table 1). In the remainder of this article we will use the general term ‘topic’ to
refer to: a) a main category topic without subcategory topics, b) a main category topic
with subcategory topics, or ¢) a subcategory topic. For each of the topics the search page
contained a tick box (Figure 1). One could search for stories by checking as many tick
boxes as preferred. When the tick box of a main category topic with subcategory topics
was checked, all the subcategory topics were automatically included in the search.

With the writer characteristics search facility one could search for six writer
characteristics: 1) age at diagnosis, 2) time since diagnosis, 3) children, 4) partner,
5) treatment received, and 6) phase in the course of disease (Table 2). ‘Treatment
received’ was divided in eight treatments, each with a tick box (Figure 1). To search
for a treatment the tick box of the treatment could be checked. The other five writer
characteristics could be searched for by drop down menus: from each drop down menu
one category could be selected in a search (Figure 1). For ‘age at diagnosis’ the drop
down menu consisted of four categories: 20-30 years, 30-40 years, 40-50 years, and
over 50 years. The drop down menu of ‘time since diagnosis’ consisted of five categories:
less than half a year ago, %-1 year ago, 1-2 years ago, 3-5 years ago, and more than 5
years ago. Both the drop down menu of ‘children’ and the drop down menu of ‘partner’
consisted of two categories: yes and no. For ‘phase in the course of disease’ the drop
down menu consisted of five categories: in first treatment period, free of cancer, cancer
for second time, metastasised cancer, and passed away (stories of deceased writers
remained on the website with an obituary added by the moderators). All dropdown
menus had a “neutral” option, which was the default setting. When a participant did not
change the default setting, the concerning writer characteristic was not searched for.

With the combined search facility one could search for story topics only, for writer
characteristics only, or for a combination of these two.

2.3 Data analysis

The statistical data analysis was performed with SPSS version 17.0. Log data of
participants who completed the final questionnaire and who performed at least one
search were analysed. These were the log data of 122 participants: 40 participants in the
story topics search group, 43 participants in the writer characteristics search group and
39 participants in the combination search group. Descriptive analyses were performed
to describe the participants’ demographic and disease characteristics and their number
of searches performed. A search was defined as clicking the search button after one had
checked the tick boxes and/or selected the categories from the drop down menus of the
items one wanted to search for.
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Table 1 Number of participants (n, %) who searched for the topic in at least one of their
searches of those who could use the story topics search facility (n=79). When a
participant searched for several subcategories of a main category, this participant is
counted once in the main category.

Domain Topic® n (%)
1. Diagnosis 1. Feelings about diagnosis 17 (22%)
Il. Treatment 1. Decision-making about treatments 42 (53%)
a. having no choice 8 (10%)
b. breast conserving surgery or mastectomy 12 (15%)
c. adjuvant treatment or not 10 (13%)
d. reconstruction or not 18(23%)
e. prophylactic mastectomy of other breast 10 (13%)
f. ovary removal 15 (19%)
g. other 10 (13%)
2. Coping with treatment 18 (23%)
3. Treatment side effects 47 (60%)
a.arm lymphedema 17 (22%)
b. hair loss 15 (19%)
c. fatigue 27 (34%)
d. nerve pain 18 (23%)
e. hot flashes 24 (30%)
f. skin problems 12 (15%)
g. other 14 (18%)
Ill. Health care system | 1. Delay in/errors at diagnosis 9 (11%)
2. Waiting for test results 8 (10%)
3. Contact with medical staff 9 (11%)
a. support 9(11%)
b. lack of understanding 7 (9%)
4. How treatment was performed 8 (10%)
a. satisfied 8(10%)
b. dissatisfied 5(6%)
5. Second opinion 3 (4%)
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Table 1 (Continued)

Domain Topic n (%)
IV. Living with it 1. Work and insurances 12 (15%)
2. Family and friends 24 (30%)
a. support 13 (17%)
b. lack of understanding 16 (20%)
c. talking with and worrying about 19 (24%)
3. Body image and sexuality 23 (29%)
a. (partly) missing a breast 20 (25%)
b. partner’s reaction 14 (18%)
4. Pregnancy issues 4 (5%)
a. pregnant at diagnosis 2 (3%)
b. wanting to become pregnant after treatments 3 (4%)
5. Coping with breast cancer 36 (46%)
a. thinking (emotional-focused coping) 35 (44%)
b. doing (problem-focused coping) 29 (37%)
6. Practical advice 19 (24%)
7. Concerns about heredity 13 (17%)
8. Coping with metastasized breast cancer 27 (34%)

? Topics in bold are main categories; topics in non-bold subcategories.

To answer our first research question (patients’ information need from stories), we
analysed how many of the 79 (=40+39) participants who had the story topics search
facility at their disposal searched for the different topics in at least one of their searches.
When a participant searched for several subcategory topics of a main category topic,
this participant is counted once in the main category topic. Furthermore, we analysed
how many of the 82 (=43+39) participants who had the writer characteristics search
facility at their disposal searched for the different writer characteristics in at least one
of their searches. When a participant searched for several of the eight treatments, this
participant is counted once in the overarching category ‘treatment received’.
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Table 2 Number of participants (n, %) who searched for the writer characteristic in at least
one of their searches of those who could use the writer characteristics search
facility (n=82). When a participant searched for several of the eight treatments, this
participant is counted once in the overarching category ‘treatment received’.

Writer characteristic n (%)

Age at diagnosis 59 (72%)
Time since diagnosis 57 (70%)
Children 54 (66%)
Partner 55 (67%)
Treatment received 70 (85%)*
Breast conserving therapy 23(28%)
Mastectomy 45 (55%)
Radiation therapy 38 (46%)
Chemotherapy 42 (51%)
Hormonal therapy 35 (43%)
Immunotherapy (herceptin) 12 (15%)
Breast reconstruction 26 (32%)
Lymph node dissection 30 (37%)
Phase in the course of disease 55 (67%)

® The overarching category ‘treatment received’ could not be searched for directly; the percentage is
calculated based on the checked tick boxes of the eight underlying treatments.

To test whether the associations found in previous studies between younger
patients and general information need [8,9] and recently diagnosed patients and general
information need [10-12] also hold for information need from stories, we examined
associations between participants’ time since diagnosis and searching for the topics
‘decision-making about treatments’, ‘treatment side effects’ and ‘coping with breast
cancer’, and associations between participants’ age at study participation and searching
for the topic ‘body image and sexuality’ and the writer characteristics ‘breast conserving
therapy’ and ‘metastasised cancer’ (category of ‘phase in the course of disease’). Due to
the relatively small numbers and some skewness of the variables time since diagnosis
and age at study participation, the associations were tested with Mann-Whitney U-tests.
P-values lower than or equal to .05 were considered significant.

To answer the second research question (social comparison at the level of writer
characteristics), we analysed for the searches containing a particular writer characteristic
how often the category that was searched for corresponded with the category of the
participant. Forexample, all searches with ‘children: yes’ and ‘children: no’ were examined.
The own category was searched for when a participant had children herself and searched
for ‘children: yes’ or when a participant had no children and searched for ‘children: no’.
Percentages were calculated on the basis of the number of searches: participants who
had multiple searches on ‘children’ counted multiple times. In searches in which the own
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‘time since diagnosis’ was not searched for, we examined which category was searched
for instead in order to get insight in whether patients search for long-time survivors as
encouraging examples, as resulted from our earlier interviews [7].

To answer the third research question (specificity of searches), we analysed for each
search containing topics how many topics were combined. We used the definition that
one could search for 36 topics per search: 9 main category topics without subcategories
and 27 subcategory topics. Thus, for the 8 main category topics with subcategories we
counted the number of subcategories that was checked. In the case the main category
was directly checked by the participant all subcategories were automatically checked and
included in our count. In a similar way, we analysed for each search containing writer
characteristics how many writer characteristics were combined. One could search for
13 writer characteristics per search : 8 tick boxes (treatments) and 5 drop-down menus.

3  Results

3.1 Participant characteristics

Table 3 presents participants’ demographic and disease characteristics. The mean age
of the participants was almost fifty years: the youngest participant was 25 years of age,
the eldest 70 years of age. The mean time since diagnosis was over three years, but there
was much variation in time since diagnosis. Over three quarters of the participants lived
with partner and children. Two thirds of the participants had undergone chemotherapy
and more than half had undergone mastectomy, lymph node dissection and radiation
therapy. Most participants were cancer free at the time of the study.

The mean number of searches participants performed was 2.02 (SD=1.86). The
number of searches per participant ranged from 1 to 11 searches. Of the 122 participants
75 participants performed one search, 22 participants two searches and 25 participants
performed more than two searches.
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Table 3 Participants’ demographic and disease characteristics (n=122).

Characteristic (mean (SD); min-max)

Age at study in years

48.5(9.0); 25-70

127

Age at diagnosis in years *

45.1(9.1); 24-68

Time since diagnosis in months °

39.1(41.8);0-229

Characteristic Category n (%)
Family situation With partner 95 (78%)
With children 95 (78%)
Treatment received Breast conserving surgery 53 (43%)
Mastectomy 71 (58%)
Lymph node dissection 68 (56%)
Radiation therapy 68 (56%)
Chemotherapy 80 (66%)
Hormonal therapy 57 (47%)
Immunotherapy (herceptin) 12 (10%)
Breast reconstruction 23 (19%)
Phase in the course | Just before or in first treatment period 17 (14%)
of disease Just after first treatment period 12 (10%)
Breast cancer for second time 11 (9%)
Metastases to other parts of the body 15 (12%)
Cancer free 67 (55%)

2 Unknown n=2

3.2 Patients’ information need from stories
Table 1 shows for the participants who used the story topics search facility (n=79) which
topics they searched for in at least one of their searches. The two topics most participants
searched for were from the domain ‘Treatment” ‘treatment side effects’ (60%) and
‘decision-making about treatments’ (53%). The topic ‘coping with breast cancer’ from
the domain ‘Living with it" was searched for by almost half of the participants (46%) in
their search session. Topics from the domain ‘Health care system’ were least often used
by participants in their search session.

Table 2 shows for the participants who used the writer characteristics search facility
(n=82) which writer characteristics they searched for in at least one of their searches. The
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majority of participants (n=70; 85%) searched in their search session for one or more of
the eight treatments. After ‘treatment received’ the writer characteristic ‘age at diagnosis’
was searched for in most of the search sessions (n=59; 72%). Each writer characteristic
was searched for by at least two thirds of the participants in their search session.
Participants who searched for the topic ‘treatment side effects’ were more recently
diagnosed than participants who did not search for this topic (mean time since diagnosis
26.7 versus 54.5 months; P=0.012). Participants’ time since diagnosis was not associated
with whether or not searching for the topic ‘decision-making about treatments’ (mean
time since diagnosis 30.6 versus 45.8 months; P=0.330) and whether or not searching
for the topic ‘coping with breast cancer’ (mean time since diagnosis 30.0 versus 46.6
months; P=0.092). Participants’ age at study participation was not associated with
whether or not searching for the topic ‘body image and sexuality’ (mean age at study
49.1 versus 48.1 years; P=0.553), nor was it associated with whether or not searching
for the writer characteristics ‘breast conserving therapy’ (mean age at study 45.4 versus
47.9; P=0.519) and ‘metastasised cancer’ (mean age at study 50.4 versus 46.6; P=0.168).

3.3 Social comparison at the level of writer characteristics

Table 4 shows for the searches in which a particular writer characteristic was searched
for how often the category that was searched for corresponded with the category of the
participant. For almost all writer characteristics was found that in the majority of the
searches the participant’s own category was searched for.

In 100% of the searches for ‘breast conserving therapy’ the participant herself had
undergone breast conserving therapy. Also the other treatments scored high in searching
for the own category: the percentages ranged from 71-96% (table 4). An exception was
‘breast reconstruction’: in 34% of the searches in which breast reconstruction was
searched for the participant herself had undergone breast reconstruction.

Furthermore, in the majority of searches the own children status (97%), the own
partner status (96%) and the own age at diagnosis (79%) was searched for. In a smaller
percentage of searches the own phase in the course of disease (62%) and the own time
since diagnosis (65%; 64 of 99 searches) was searched for. Of the 35 searches in which
the own time since diagnosis was not searched for, 20 searches were for writers with
a shorter time since diagnosis and 15 searches for writers with a longer time since
diagnosis. In 22 of the 35 searches a category of ‘time since diagnosis’ that was adjacent
to the own category was searched for.
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Table 4~ Number (%) of searches forwriter characteristics that corresponded with participants’
own category.

Writer characteristic Numberof  Searches that correspond

searches (n)  with own category of
participant (n, %)

Age at diagnosis 108 85 (79%)
Time since diagnosis 99 64 (65%)
Children 95 92 (97%)
Partner 96 92 (96%)
Treatment received | Breast conserving therapy 42 42 (100%)
Mastectomy 77 74 (96%)
Radiation therapy 74 63 (85%)
Chemotherapy 73 65 (89%)
Hormonal therapy 58 50 (86%)
Immunotherapy (herceptin) 21 15 (71%)
Breast reconstruction 38 13 (34%)
Lymph node dissection 53 46 (87%)
Phase in the course of disease 96 59 (62%)

3.4 Specificity of searches

Atotal of 161 searches was performed in which one or more topics were searched for: 92
searches by the 40 participants in the story topics search facility group and 69 searches
by 36 participants in the combination search facility group (three of the 39 participants
in the latter group did not search for topics, only for writer characteristics). Per search
a mean number of 4.22 topics was searched (SD=4.84; range 1-34). Figure 2 shows the
distribution.

A total of 134 searches was performed in which one or more writer characteristics
were searched for: 78 searches by 43 participants in the writer characteristics search
facility group and 56 searches by 29 participants in the combination search facility
group (ten of the 39 participants in the combination search facility group did not search
for writer characteristics, only for topics). Per search a mean number of 6.94 writer
characteristics was searched (SD=2.94; range 1-12). Figure 3 shows the distribution.
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4  Discussion

Stories of other patients can provide breast cancer patients with support and information.
In this study we examined what kind of stories breast cancer patients searched for when
they used a search facility for story topics and/or writer characteristics.

A clear result is that participants who could use the writer characteristics search
facility made full use of this search facility. Each writer characteristic was searched for
by at least two thirds of the participants in their search session. Participants searched
predominantly for writers with similar characteristics as they themselves have. The
result that the majority of participants searched for writers who had undergone similar
treatments as they themselves had supports the finding of Rozmovits & Ziebland [3]
that patients appreciate it to have access to stories of others who had opted for similar
treatment as they had opted. The finding from our earlier interviews [7] that patients
want to search for writers who received the diagnosis longer ago than they did and
therefore can serve as encouraging examples, was not supported by the results: onlyina
minority of searches writers with a longer time since diagnosis were searched for.

For ‘breast reconstruction” we found that only in a minority of searches the own
category was searched for: stories of writers who had undergone a breast reconstruction
were relatively often searched for by participants who themselves did not have had a
breast reconstruction. An explanation for this finding is that these participants may
consider undergoing a breast reconstruction and want to read others’ experiences
with it. In this context it is important to notice that undergoing a breast reconstruction
differs from undergoing, for example, a mastectomy. A patient can take time to decide
in advance whether or not she wants to undergo a breast reconstruction, whereas in
undergoing a mastectomy in most cases the patient has no choice: it happens to herand
she has to cope with it.

Astrikingresultfor specificity of searches was that the number of writer characteristics
that was combined in searches was higher than the number of topics that was combined.
Participants searched on average for 7 writer characteristics per search (of the maximum
number of 13 writer characteristics). This indicates that patients are looking for stories
of writers with a clearly defined profile. It seemed less important for participants that
multiple topics were simultaneously present in a story: in the majority of the searches
with topics only one or two topics were searched for per search (of the maximum number
of 36 topics). The type of search facility might be an explanation for the result: mainly
drop down menus for writer characteristics and tick boxes for topics. Participants may
have thought that they had to choose a category from each drop down menu. Another
explanation for the relatively low number of topics per search might be that there is some
kind of natural limit to the number of items participants check when they can choose
from a lot of items.

Many participants who had the disposal of the story topics search facility searched
in their session for the topics ‘treatment side effects’ and ‘coping with breast cancer’.
These two topics are broadly consistent with the top three topics resulting from our
interviews with breast cancer patients about favourite topics in stories of others: coping
with emotions, impact on daily life and physical discomforts [7]. Furthermore, we found
that participants who searched for the topic ‘treatment side effects’ were significantly
more recently diagnosed than participants who did not search for this topic. This result
is in line with the findings of earlier studies on general information need in breast cancer
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patients [10-12]. However, we did not find any other associations between participants’
time since diagnosis and searching for certain topics and between participants’ age at
study participation and searching for certain topics and writer characteristics. Yet, these
associations may have been expected given the results from earlier studies on general
information need [8-12]. An explanation for the result that these associations were not
found in the present study on information from patient stories could be that patients
prefer to receive information about certain topics from medical specialists and not from
other patients. It may also be that other background variables that were not considered
in the present study play a role.

41 Limitations
The present study was an analysis of the log data of a previous conducted experiment[16].
As a result, we were dependent on the research design of this earlier experiment.

In order to examine specificity of searches, searches from participants in the
combination group were taken together with searches from participants in the story
topics search group (to calculate number of topics per search) or with searches from
participants in the writer characteristics search group (to calculate number of writer
characteristics per search). Yet, in the combination group the number of topics searched
for may be influenced by the fact that one could also search for writer characteristics,
and vice versa.

The fact that eight main category topics were divided in subcategory topics may have
led to some interpretation difficulties. Firstly, by checking the tick box of a main category
topic with subcategory topics, all the subcategory topics were automatically included in
the search and their number counted in the specificity of searches (while the participant
checked only one tick box). Secondly, to determine information need participants who
searched for at least one subcategory topic were counted in the main category topic. The
latter was also true for the overarching category ‘treatment received’, with the difference
that this overarching category could not be checked directly (no separate tick box).

Participants’ reasons for participating in our study are unknown. In our call for
participation we asked patients with interest in stories of others to participate in our
study with the aim to improve the ways to search for stories on the Internet. Some
patients may have participated not so much for their own information need, but rather
to help us in testing the search facilities.

4.2 Conclusions

This study has shown with respect to information need from stories that there is no
major discrepancy between what breast cancer patients want to read in stories of others
and what they actually search for in stories when they have the disposal of a topics and/or
a writer characteristics search facility. Patients use relatively more writer characteristics
to search for stories, than topics. Herein they prefer to search for stories of patients with
similar characteristics as they themselves have, probably because of their informational
value. Given the variety of patients, stories provided on the Internet should reflect this
diversity.
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Abstract

Online patient stories provide other patients with support and information. Several
search facilities have shown their usefulness in finding relevant stories, but also have
limitations. Latent Semantic Indexing (LSI) may overcome these. This mathematical
technique places stories and queries in a multidimensional space: distances between
them provide information about similarity in content. No human reading is necessary to
tag and categorize stories. Searching involves typing natural language queries, observing
a list of retrieved stories (adapts while typing) and narrowing search results by refining
queries (after accessing stories). We examined how twenty-four breast cancer patients
use an LSI application to search for stories. Natural language queries ranged from
complete sentences to one or two keywords. Sixteen participants refined their search
queries. Most participants used the facilities that LS| offers and were quite satisfied with
the search process and the dynamic list of retrieved stories. More research is needed to
implement LSl in searching for patient stories.
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1 Introduction

Stories of other patients can provide patients with emotional support, information,
reassurance and practical advice [1]. Nowadays, the Internet has become an
increasingly important source of patient stories [2-7]. Several websites offer patients
an comprehensive set of stories of other patients (e.g.[8,9]). A crucial element in these
sites is how people can retrieve the stories that fulfill their needs. This paper examines
a search facility based on Latent Semantic Indexing (LSI), whose development does not
require human reading to tag and categorize stories.

Regular search facilities include the following. The standard search facility of the
browser (CTRL-F) can be used to search for specific words on a website. However,
synonyms are not searched for and only the open page is searched through. Some major
web search engines offer a facility that makes it possible to search within a specific
website and allows users to type long queries in natural language. Yet, this facility also
searches in other parts of the website than the part of interest and it is unclear which
search algorithms are used and whether the whole query is used (trade secret).

When special search facilities are developed, they are usually based on concepts
instead of text words. For example, articles in the PubMed database can be searched for
using the MeSH terms that convey concepts [10, 11]. Developing such a search facility
requires two steps: 1) establishing a list of concepts; and 2) tagging the content of a
document to these concepts. Concept-based search facilities are also applied to patient
stories, like on the healthtalkonline website [8]. Studies showed that patients who search
for stories of other patients appreciate concept-based search facilities [1, 12]. Yet, to
develop a concept-based search facility human effort is required (establishing concepts,
tagging content) [13]. Other disadvantages are that users are restricted to pre-defined
search categories [11] and that tagging content is subject to human interpretation.

Latent Semantic Indexing (LSD, a technique from the field of Information Retrieval
(IR) [14], seems to overcome the previous mentioned shortcomings. A set of documents
is placed in a multidimensional space: this space is a vector space that has the words
in the documents as coordinate axes (the dimensions) and the documents as points in
that space. In constructing this multidimensional space it is taken into account to what
extent words and dimensions are distinctive. A word that occurs equally often in each
document is not distinctive and will hardly count in constructing the space. Two or more
dimensions that almost coincide will be reduced to one dimension [15]. The technique is
purely mathematical: meanings of words and documents are not examined. The idea of
LSl is that documents that are close together in the multidimensional space will be quite
similar in content. Studies have shown that LSI divides a set of documents in the same
clusters human subjects would assign when they are asked to group the documents by
content [14, 16].

In the context of searching for illness stories LSI can be applied as follows [17].
A set of patient stories is placed in a multidimensional space. Subsequently, patients
can search for stories by typing any text in a search box: one or more words, phrases or
sentences. These natural language queries are considered mini-stories and are placed
in the same multidimensional space as the set of stories. In this step, the whole natural
language query is used. Stories with the shortest distance to a query are retrieved and
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presented to the user. While typing a search query, the location of the query in the
multidimensional space continuously changes and thus also the list of stories retrieved
changes. Figure 1 shows that the initial query is close to Story 1, but that the final query
is close to Story 5. After accessing one or more stories, a search query can be refined
without having to start a new search. Research has shown that the longer the search
query, the more targeted the search results [18].

To our knowledge LSI has not been studied before in the context of searching for
illness stories.

/”", O Initial Query
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Figure T Example of a multidimensional space containing several stories. During the typing of
the search query, it will travel through the document space [17].

In this paper we describe a study in which 24 breast cancer patients used a search facility
based on LSl to search for stories of other patients. The aim of this exploratory study was
to get an idea whether LSl would be suitable to disclose breast cancer stories. To this end
we wanted to get insight into whether participants use the LSI search facility optimally:
the search results of the LSI application are most targeted when a user types verbose
natural language queries and refines search queries after accessing stories. Furthermore,
we wanted examine whether satisfaction with an LS| search facility is in the same range
as satisfaction with a story topics search facility or with a writer profile search facility. If
breast cancer patients use the LSI search facility optimally and are quite satisfied with
it, it will be more cost effective to disclose stories with LS| than to disclose stories with
a story topics search facility and/or a writer profile search facility, since building an LSI
search facility takes less time and less human effort than building a story topics and/or
a writer profile search facility.
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The research questions we addressed, were:
- How do breast cancer patients use the facilities LS| offers?
a. Do participants refine their search queries after accessing stories in order to get
more specific results?
b. In what ways do participants use natural language in their search queries?
- How satisfied are breast cancer patients with the search process and the dynamic
list of retrieved stories?

2 Methods
2.1 Design and procedure

Study design

We developed a search application based on LSl to search for breast cancer stories.
The stories were downloaded from the website of De Amazones [19]. This website was
founded by a group of young women with breast cancer and provides stories that are
spontaneously submitted by patients for publication on the website. In April and May
2008 women with breast cancer were invited to the Leiden University Medical Centre
to use our application in a computer room. They could not see each other’s screen
and one of the investigators was present for questions. The women were encouraged
to use search queries consisting of natural language and to search for whatever they
wanted. They could search for and read in the stories as long as they liked. Their search
queries and the time involved were automatically saved in a database. At the end women
completed a final questionnaire about their satisfaction with the search process and
their background characteristics, also automatically saved in the database. For details
see Appendix | and [20].

Recruitment process

Recruitment announcements were disseminated online via several breast cancer forums
and offline via local newspapers, the magazine of the LUMC and several support groups.
Women who subscribed were sent additional information, including an informed
consent form. Twenty-four women returned the form. They received a book token for
their participation and restitution of travel costs.

Ethical aspects

The board of De Amazones foundation gave us permission to conduct the study. The
women who submitted their story to the website of De Amazones, i.e. the writers of
the stories that could be searched for in the LSI application, were not identifiable since
they used nicknames when submitting their story. Our research proposal was presented
to the Ethical Committee of the Leiden University Medical Centre. The Committee
concluded that our study involved no medical intervention and that we could proceed.
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2.2 Development of the application

Set of stories

In January 2007 all 171 stories were downloaded from the website of De Amazones [19].
The stories were all written in the Dutch language and in the first person. All stories
were ‘completed’ individual stories; they were not part of an interactive forum. Length,
structure and content of the stories differed. The mean length of the stories was 759
words (SD=723 words) and ranged from 55 words to 5,112 words (median 568 words).

The document space

Latent Semantic Indexing [14] was used to place the stories of De Amazones in a
multidimensional space. After removing stop words, the words in the set of stories were
reduced to word stems. A word stem-by-story matrix was constructed, with columns
for stories and rows for word stems. This matrix was filled with weighted values. For
each cell in the matrix the following ratio was calculated: the frequency of the word stem
in the story divided by the number of stories the word stem occurred in. The number
of dimensions of the document space that was generated in this way, was lowered by
applying a special technique purported to represent meaning underlying the stories
rather than words [15]. For technical details see Appendix II.

The search queries of the participants went in-real-time through the same process
as the stories and were also placed in the document space. Stories with the shortest
distances to the search query were retrieved and presented to the user. A search query
of one word that did not appear in the set of stories could not be positioned in the
document space.

Study website

The search page of the search facility consisted of an explanation, a search box, a Reset
button and a dynamic list of stories retrieved (Figure 2). The search application was
explained as follows:

On this page you can search for stories on the website of De Amazones. You can
search by typing text in the box below. This can be your own story, for example,

but it can also be some text about a topic you want to know more about. While
you are typing, stories that are similar to the text you type will be retrieved. The

more text you type, the more accurately stories can be retrieved.

There was no Search button, since the application started searching automatically when
a participant completed or deleted a word or stopped with typing for 3 seconds.

For each story retrieved the writer's nickname was presented as well as zero to
five pink ribbons (Figure 2). The number of pink ribbons indicated the degree a story
matched the query. The more pink ribbons, the higher the similarity. Retrieved stories
were presented in descending order of the number of pink ribbons. Ten stories were
presented to the user and all stories that had the same similarity degree as the tenth
story.
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Retrieval of stories continued non-stop during the typing of a search query: stories
could disappear from the list, other stories could appear and the number of pink ribbons
could change. While a participant was typing a search query, she could see which changes
her typing caused in this dynamic list.

A user could at anytime access one or more stories in the dynamic list by clicking on
the nickname of a writer. A user who accessed stories could return to the search page at
anytime. After accessing stories a user could choose to refine the search query already
typed by adding or removing text or to completely remove the search query already
typed and start typing a new query. With the Reset button text in the search box could
be removed.

To finish the application participants could click on the Questionnaire button. After
clicking this button they could not return to the application.
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Figure 2 Screenshot of the search page showing the LS| search facility.

2.3 Data analysis

Data from the database were imported in the statistical software package SPSS 17.0.
Descriptive statistics were performed. Time spent using the application was defined as
the total time elapsed between starting with typing the first search query and clicking
on the Questionnaire button. Time spent reading stories was defined as the time spent
using the application subtracted by time spent searching. The mean reading time
per story per participant was calculated by dividing the time reading stories by the
number of stories that was accessed. In order to interpret the degree of satisfaction,
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the results of the present study were compared to the results of an earlier conducted
online randomized controlled experiment in which the same questions about search
satisfaction were asked [20]. The answers to the last question of the final questionnaire
asking whether participants had any remarks about the study, were examined in order
to get insight into participants’ remarks regarding satisfaction with the search facility.

Participants’ search queries (sequence, verbatim texts) and the number of stories
accessed thereupon were imported from the database into MS Excel to count the
number of searches a participant performed. We defined a new search as typing a query
in an empty search box: i.e. at the start or after complete removal of a query already
typed. Furthermore, for each participant the verbatim text of the query that contained
the most words was word-counted. Also, the number of stories accessed was counted. A
story that was accessed multiple times in the same search session, was counted multiple
times.

Moreover, refinement fractions were calculated. A search refinement was defined as
altering the query already typed after accessing stories (i.e., adding text at the end, the
beginning or in the middle of a query; or, removing and/or replacing part of the query
text). A search could contain more than one refinement. A participant’s refinement
fraction was defined as the number of searches with refinements divided by the total
number of searches. The refinement fraction lies between 0 and 1. The closer to 0, the
smaller the percentage of searches refined by a participant. The closer to 1, the greater
the percentage of searches refined by a participant.

The verbatim texts of the queries provided insight in the use of natural language
in the queries. The grammatical structures of the queries (range: complete sentences
- separate keywords) and the descriptions of information needs (personal experience,
in what person, in question form, etcetera) were examined. The search queries that are
quoted in this article as illustrations were translated from Dutch into English.

3  Results

3.1 Participant statistics

Table 1 shows the demographic and disease characteristics of the participants and their
use of the Internet and De Amazones website before study participation. One participant
was excluded from the analyses due to not having accessed any stories.
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Table 1 Baseline characteristics of the participants (n=23).

Baseline characteristics

Demographic characteristics

Disease characteristics

Use of the Internet and De Amazones website

2 n(%) is shown unless noted otherwise
® Percentages based on the n=15 participants who visited De Amazones website before.
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3.2 Use of the LSl application

Search behaviour

Time spent using the application varied from 8.9 to 76.2 minutes, with a mean of
48.6 minutes (SD=20.0). Participants performed on average 7 searches (SD=5; range
1-21). Their longest search query contained 2 to 130 words, with a mean of 22 words
(SD=30). Participants accessed on average 26 stories (SD=14; range 6-52) and their
mean reading time per story was on average 2.0 minutes (SD=1.8; range 0.6-7.0).

Figure 3 and 4 provide illustrations of the search sessions of two participants with
different search strategies. Figure 3 shows a participant who performed one search in
which she refined her search query twice after accessing stories. She started with typing
a search query (SQ1) and accessed 13 stories of the list of stories retrieved. Then, she
added text to the query already typed (5Q2), accessed 6 stories of the changed list, and
again added text (SQ3) and accessed 6 stories. In her whole session, she accessed 25
stories, four of which she accessed twice (these are double counted). Her longest search
query consisted of 13 words (=5Q3, word count in Dutch). Her refinement fraction is 1.0
(=1 search with refinements/1 search).

Figure 4 shows a participant who performed 12 searches. In her first search she
refined her search query once after accessing stories. In her whole session she accessed
45 stories, six of which she accessed twice (these are double counted) and one of which
she accessed three times (this one is triple counted). In three of her searches she did not
access any stories. Her longest search query consisted of 6 words (=5Q2, word count in
Dutch). Her refinement fraction is 0.08 (=1 search with refinement/12 searches).

Accesses 13 Accesses 6 Accesses 6
stories stories stories

/ \ / \ /
Coping with SQ1 + Treatments SQ2 + Metastatic
metastatic after metastatic breast breast cancer in older Questionnaire
breast cancer (=5Q1) cancer (=5Q2) women (=5Q3)

Figure 3 Search session of a 61-year-old participant who spent 76.2 min using the application

with a mean reading time of 2.6 min per story. SQ=search query. SQ2 is formed by
expanding SQ1, SQ3 by expanding SQ2.
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Accesses 1 Accesses 7 Accesses 3 Accesses 4
story stories stories stories
Chemotherapy Start +SQ1+ Amputation Inoperable
(=SQM before surgery tumor
(=5Q2)
Accesses 8 Accesses 5 Accesses 4
stories stories stories
(continued
from
previous
line)
Femara Inoperable Chemo- National Radiation
therapy first screening therapy
programme
Accesses 4 Accesses 3 Accesses 6
stories stories stories
(continued
from
previous
line)
Treatments Heredity Phantom Palliative

Questionnaire

Figure 4  Search session of a 59-year-old participant who spent 58.1 min using the application

with a mean reading time of 1.1 min per story. SQ=search query. SQ2 is formed by
expanding SQT1.

Refinement of search queries

Figure 5 shows the refinement fractions of the participants. The mean refinement fraction
of the participants was 0.25 (SD=0.30) and the median was 0.17. Seven participants
(30%) refined none of their searches and therefore had a refinement fraction of 0. Two
participants (9%) refined all of their searches and therefore had a refinement fraction
of 1.
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refinement fraction
0.51-1
n=3; 13%

refinement fraction
=0
n=7;30%

refinement fraction
0.01-0.50
n=13;57%

Figure 5 Refinement fractions of the participants (n=23).

Natural language use in search queries

The analysis revealed that natural language was used in three different ways (note that

a participant who performed more than one search and/or refinement can use several

categories in her session):

1. Complete sentences. Twelve participants used complete sentences in their queries.
These sentences can be divided in three subcategories:

a. Own experience in the first person. Four participants typed their own
experience in the first person. For example:

‘After chemo and radiation therapy | have developed many problems with my
condition and joints. | am therefore very limited in doing things.” (54-year-old
participant)

b. Description of information need in the first person. Three participants
decribed what they were searching for in the first person. For example:

‘l want to know more about possible metastases.’ (58-year-old participant)

c. Questions in general or literally directed to other patients. Seven participants
formulated questions. One participant addressed her questions directly to her
fellow patients:

‘The weight gain since taking Tamoxifen, how did you lose those extra pounds?
This was hard for me, and also the menopausal symptoms were disappointing’
(59-year-old participant)

Others asked questions more in general, for example:

‘Breast reconstruction and nipple reconstruction, is that painful?’ (35-year-old
participant)

2. Topics described in a short grammatical structure. Fourteen participants
formulated search queries in which they used a short grammatical structure to
describe the topic they were looking for. Examples are:

- ‘experiences with breast reconstruction and lymphedema’ (58-year-old
participant)

- ‘coping of children after they heard that their mother has breast cancer’
(38-year-old participant)
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3. Topics described in one or two keywords. Fourteen participants used search
queries consisting of one or two keywords (word count in Dutch). Examples are:
- ‘heredity’ (53-year-old participant)
- ‘hormonal therapy’ (38-year-old participant)
Two of these fourteen participants used no other type of search queries: they used
only search queries consisting of one or two keywords.

3.3 Satisfaction with the search process

Table 2 shows participants’ satisfaction with the search process. All outcomes measured
on a scale from 1 to 5 scored 3 or higher. The outcome measure ‘opinion about the list
of stories displayed after a search’ scored highest with a mean of 4.4 (SD=0.6). The mean
of the outcome measure ‘overall satisfaction with the search facility’ was 6.7 (SD=1.7)
(scale 1-10).

Table 2 Participants’ satisfaction with the search process (n=23). Higher means indicate
better outcomes.

Outcome measure Mean (SD)

Opinion about the search facility (range 1-5) 3.9(0.7)
Opinion about the list of stories displayed after a search (range 1-5) 4.4(0.6)
The extent to which search options enable finding information one was 2.9(1.0)
looking for (range 1-5)

Recommendation to others and future own use (range 1-5) 3.7(0.9)
Overall satisfaction with the search facility (range 1-10) 6.7(1.7)

The results for satisfaction with the LSl application lay in the same range as the results
for satisfaction with a story topics search facility or with a writer profile search facility
[20]. The story topics search facility group scored on ‘overall satisfaction with the search
facility’ a mean of 7.3 (SD=1.4) and the writer profile search facility group scored a mean
of 7.1 (SD=1.6). The outcome measure on which LSI seems to score somewhat higher is
‘opinion about the list of stories displayed after a search’. On this outcome measure the
story topics search facility group scored a mean of 3.6 (SD=0.9) and the writer profile
search facility group a mean of 3.8 (SD=0.9).

The answers to the last question of the questionnaire asking whether participants had
any comments about the study, yielded some useful remarks regarding satisfaction with
the LSl search facility. Seven participants commented on the content of De Amazones
stories. In their opinion the stories were predominantly written by young women and by
women who just received the diagnosis and contained quite personal experiences. These
participants were more interested in stories of older women who received the diagnosis
longer ago and in stories containing experiences that were supported by scientific
research. One participant commented on the search facility. According to her there was
sometimes no link between her search query and the stories retrieved and when using
certain keywords as search query no stories were retrieved at all. This participant used
predominantly one or two keywords as search queries.
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4  Discussion

The purpose of this study was to get insight into how breast cancer patients use the
facilities that LSI offers in searching for stories of other patients and how satisfied they
are with an LSI search facility. This LSI search application was built without the need
for human tagging and categorizing of the stories and offers the user the benefits of
searching in natural language queries, a dynamic list of retrieved stories which adapts
while typing a query, and -after accessing stories- refining queries to narrow search
results.

In building the LSI search facility we experienced that the fine-tuning of the
multidimensional space took quite some time and energy. An explanation for this might
be that breast cancer stories are quite similar: each of the stories discusses treatments
and coping with illness, although with a slightly different focus. LSI can correctly cluster
a set of texts about entirely different topics [14, 16], but may have more difficulty with
texts that are more similar.

The result that participants differed in search behaviour is consistent with previous
studies. Analyses of large numbers of user queries on Web search engines revealed that
users differ in the number of queries and results pages viewed per query, and in the mean
number of terms per query [21, 22]. Kim [23] found that a person’s search behaviour
-such as time spent in retrieving information- was associated with cognitive style,
information search experience and information search task. So, in order to interpret
the patients’ search behaviour for stories, patients’ information need and reasons for
searching should be known. For a patient with a specific information need conducting
one search might indicate a good performance, while a patient with a wider, not yet fully
defined information need might need to conduct more searches fora good performance.
In this exploratory study such relationships were not examined.

More than two thirds of the participants refined a search query after accessing
stories, nearly one third did not. By refining a query search results may be more targeted.
Explanations for not refining any of their search queries might be that participants are
not used to search in this way or that the stories they had retrieved so far already satisfied
their information need. In previous studies it was found that most users searched one
query only and did not follow with successive queries [21, 22]. In future research it would
be informative to find out the reasons why some participants did not refine their search
queries.

Participants used natural language queries in three ways: 1) complete sentences,
2) short grammatical structures, and 3) keywords. Short grammatical structures and
keywords were most used as queries. Our results were in line with the results of Zeng
et al. [24] who found that consumers who searched for health information on the
MEDLINEplus website tended to use short and general text queries (rarely more than
one or two words). Spink et al. [21] showed in their study of consumer use of a large Web
search engine that the mean number of terms in queries was 2.4. An explanation might
be that people are most accustomed to using short queries. Their experience with other
search engines might be that general, short queries retrieve results that give sufficient
satisfaction. In addition, it takes less time and energy to type a short query than to type
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a whole sentence. Yet, with LSl it is expected that the longer the search query, the more
targeted the stories retrieved.

Seven participants addressed in complete sentences a question directly to other
patients. We might say that this is in line with the intentional stance theory of Daniel
Denett: they saw the LSl application as if it were a ‘live’ interaction partner and assigned
an intention to it [25].

Participants were as satisfied with the LSI application as with two other search
facilities used in a previous study, that is, a story topics search facility and/or a writer
profiles search facility [20]. However, the two studies are not entirely comparable since
the participants of our earlier study were younger, participated online without direct
contact with the investigator, and the groups were larger [20].

A striking result is that the outcome measure ‘Opinion about the list of stories
displayed after a search’ is relatively positive in the LSl group compared to the other two
search facilities. The LSI-users might have a high satisfaction on this outcome measure
because they could observe the list of retrieved stories while typing a search query and
could immediately see any changes in this list. With qualitative research, for example a
think-aloud study, it could be examined why participants have a high satisfaction on this
outcome measure.

The Internet is highly dynamic. The focus is shifting from searching for information
using search engines into sharing information via social media [26]. Members of the
online patient community PatientsLikeMe, for example, send their experiences to other
members who -according to their profiles- may most likely benefit from them [27]. Yet,
we think that search facilities remain important for patients who do not wish to create a
personal profile on social media.

41 Limitations

The present study was an exploratory study. The number of participants was relatively
low. Also, the mean age of the participants was somewhat higher than the mean age of
the writers of the stories the participants could search for (mean age at diagnosis 35.8
years (SD=6.2)) [28]. The difference in age between writers and participants may have
affected participants’ search satisfaction. Furthermore, the questionnaire did not go
into detail on participants’ reasons for their search behaviour and satisfaction.

4.2 Conclusion

Our study showed that participants did use the facilities that LSI offers in searching
for other patients’ stories. The majority of the participants refined their search queries
and used short grammatical structures or complete sentences in their search queries.
Furthermore, satisfaction with LSl was in the same range as satisfaction with a story
topics search facility or a writer profile search facility. Participants appreciated the
dynamic list of retrieved stories during the typing and formulating of their query. Given
these promising results of the use of the LSI search facility by patients to search for
stories of other patients, further research would be useful. With an extensive quantitative
research the LSI search facility can be statistically compared to other search facilities.
A qualitative research can provide insight into the motivations of patients.
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Spontaneously published breast cancer stories on the Internet are a unique source of
support and information for other breast cancer patients for three reasons: 1) these
stories are usually complete stories; 2) the writers are not selected and their stories
are not edited; and 3) the number of these stories is large and continuously increasing.
According to the narrative approach [1], social comparison theory[2], and social cognitive
theory [3], reading stories written by others in a similar situation may have the most
positive impact on how the reader copes with her own situation. However, such stories
can be difficult to find. Therefore, the primary aim of this thesis was to gain insight into
which search facilities help breast cancer patients find spontaneously published stories
written by other patients in a similar situation to themselves.

This was examined following a user-centred design: users of search facilities (i.e.,
the patients) were involved in each phase of the research. This ensured that the search
facilities were tailored to the users’ needs and preferences, rather than forcing users to
adapt their search behaviour to search facilities developed without their involvement.
Concretely, we examined which breast cancer patients spontaneously publish their story
online and which themes they write about in their stories (Chapter 3), and how these
stories are presented and disclosed on websites (Chapter 2). We then examined which
topics and writer characteristics patients prefer to search for (Chapter 4) and translated
these preferences into search facilities. Finally, we examined which search facilities had
the most positive effects on patient satisfaction and search success, and how patients
actually searched for stories written by others (Chapters 5-7).

In this chapter, we will reflect on certain aspects of spontaneously published stories
on the Internet, using the findings from Chapters 2 and 3. Secondly, on the basis of the
results presented in Chapters 4-7, we will discuss aspects of search facilities for patient
stories. Subsequently, we will describe methodological issues and limitations and
practical implications. Finally, we will conclude the chapter with an overall conclusion
and reflection.

Spontaneously published breast cancer stories

In this thesis, spontaneously published breast cancer stories are defined as first-person
texts written by breast cancer patients in which the patients describe their experiences
with the illness trajectory, their feelings about having breast cancer, and how they cope
with the disease, and which they published at a given moment on the Internet as a
‘completed’ story (i.e., without later additions and not as part of an interactive forum).
The stories can be published and read anonymously.

Stories play an important role in how people learn about the world, and we are used
to telling and hearing them from childhood onward (e.g. [4]). More specifically, patient
stories contain valuable patient expertise on strategies for coping with day-to-day
personal health issues gained through trial and error of the lived experience [5]. The
Internet allows all breast cancer patients who want to share their stories with others
to do so by publishing their story on websites that offer this option. Other patients can
read these spontaneously published stories for information and support. The studies in
Chapters 2 and 3 highlight a number of important aspects of spontaneously published
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stories. Here we discuss the aspects ‘representativeness’, ‘authenticity’ and ‘reliability’.
In this context, we also discuss the role of physicians and new developments on the
Internet.

Representativeness

To gain an idea of the writers and their stories, we conducted a content analysis of all
167 breast cancer stories available on the Dutch-language website “De Amazones” [6] at
the time of our study (Chapter 3). We found that women were more likely to be a writer
if they had been diagnosed at a younger age, had undergone a mastectomy, or were in
the first treatment period. The analysis of the themes in the stories showed that some
themes were addressed less often than would be expected based on their prevalence in
quantitative studies. For example, the theme ‘body image and sexuality’ was discussed
in 20-25% of the stories, while prevalence studies showed that approximately half the
patients experience problems regarding this theme.

Our findings point to a spontaneous selection of both the patients who publish their
story on the Internet and the themes they write about. One explanation for the finding
that writers were relatively often in the first treatment period might be that patients
find themselves in the middle of the coping process during this period and therefore
feel a strong need to write [7-12]. Regarding the topics, patients mainly write about
topics relating to their demographic and disease characteristics, topics that are hard to
handle, or topics with which they still have to cope (see also Chapter 4). Furthermore, for
some patients the Internet may provide the privacy and anonymity to write about more
personal topics than they would do in other settings (e.g. [13]).

In conclusion, our content analysis of the stories on the website of De Amazones
(Chapter 3) indicates that spontaneous selection occurs with regard to both the
patients who publish their story and the topics about which they write. The question
arises whether this spontaneous selection poses a problem for readers who want to use
the stories for support and information. With regard to patient decision aids that include
patient stories there is a clear consensus among an international team of patients,
practitioners, policy makers, and researchers that a range of patient perspectives and
experiences should be included [14]. This principle has been applied on the website
Healthtalkonline (formerly DIPEx) [15], where the developers have used maximum
variation sampling when interviewing patients for their website to ensure that a wide
range of patient perspectives and experiences are represented [16]. They thus offer a
set of stories that is qualitatively representative: for each topic that appears to be of
interest in coping with the disease, an approximately equal number of positive and
negative perspectives/experiences is presented [16]. However, even such a ‘balanced’
presentation of views can potentially give false impressions [17]: the number of positive
and negative experiences related to each topic seems to be equally balanced, while in
reality perhaps 90% of patients had negative experiences regarding a particular topic.
Therefore, it might be argued that readers are best served by a set of stories that meets
quantitative representativeness. Thus, if, for example, a quarter of patients are struggling
with topic x, this topic should be covered in about a quarter of the stories. Nonetheless,
even if a set of stories meets criteria for qualitative or quantitative representativeness,
it remains unclear whether this representativeness will reach the reader since they may
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select only certain stories to read and thus may not read the whole set of stories. This
is illustrated by our interviews (Chapter 4) in which patients mentioned that they did
not read stories about patients with metastatic cancer to avoid being confronted with
this subject. Moreover, a reader can select stories from other sources of information
besides a single website with a representative set of stories and, consequently, the
representativeness of the original stories may be affected by reading further stories on
other websites. On the other hand, an advantage of websites with a set of stories that
does meet qualitative or quantitative representativeness is that it enables the reader to
interpret the representativeness of the set of stories.

For a set of spontaneously published stories, representativeness will always remain
an issue due to the above-mentioned self-selection of writers and topics and due to
the dynamic nature of such a story set where stories are constantly being added and
removed. For example, the 2013 addendum to Chapter 2 shows that, of the 12 sites
described in 2006, three no longer exist and four no longer contain patient stories.
Thus, five of the twelve sites still contain breast cancer stories. On one of these sites, the
number of stories increased from 49 to 790 [6]. In addition, in 2013 twelve new websites
with patient stories were found. In conclusion, the addendum illustrates the dynamic
nature of patient stories online.

Authenticity

In our study on how Dutch-language breast cancer stories are disclosed on websites
(Chapter 2), we defined authentic stories as those written or told by real patients. The
addendum to the study, written in 2013, revealed that the stories on three of the sixteen
websites examined could definitely be ascribed to real patients since these patients had
been filmed during hospital visits (Chapter 2). However, the literature shows that there
are different opinions about authenticity. Some feel that even the authenticity of stories
written by real patients can be questioned since, in their stories, patients may tend: a)
to apply a little self-deception in order to feel better about their situation; b) to portray
themselves more favourably than they really are; and/or c) to comply with the dominant
narrative conventions of their culture and society, such as the restitution narrative
(patient gets sick, patient receives medical intervention, patient recovers and returns to
pre-illness life) or the quest narrative (disease is required for a positive change) [12;18;19].
On the other hand, others feel that regardless of what drives the story, it remains the
story the patient wanted to tell and, as such, it is authentic [18]. Moreover, stories that
are not written by real patients might also offer support. Research on social comparison
shows that people are able to compare themselves with non-existent persons because
they are able to cognitively construct others [2]. The aspects discussed above raise the
question as to which criteria make a story authentic and how important this authenticity
is for the readers.

Reliability

Our study of sixteen websites with Dutch-language breast cancer stories (addendum to
Chapter 2) revealed that the stories on six websites had been reviewed by an editor prior
to publication. The question is whether review by an editor results in reliable stories. As
discussed above, one view is that stories written by patients are always ‘true’, because
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stories describe the patients’ experiences [18;19]. However, besides patient experiences,
stories also contain medical information. The medical information described by patients
in their stories may differ from the conventional medical standards. To prevent the stories
containing unconventional medical information, an editor/health care professional may
review the stories prior to publication to ensure that the medical information is reliable.
However, in practice this might be difficult for stories that are published spontaneously,
because it is not known when new stories will be added. Moreover, those who publish
their own story online may feel hurt if their story is criticized or simply corrected for
facts [4], since a story is a very personal form of expression.

It is not known how many spontaneously published stories contain medically
incorrect information. Studies on the accuracy of medical information in online support
groups have shown that only few postings are false or misleading [20;21] and that most
false or misleading statements are rapidly corrected by participants in subsequent
postings [20]. However, for spontaneously published stories, correction by others is
not possible due to the absence of an interactive component. Another type of medical
information covered by stories, and possibly of more concern than medical inaccuracies,
is the writer’s treatment plan. A reader can mistakenly think that she needs the same
treatments as the writer, because the writer’s situation seems very similar to that of
the reader. However, the writer may have omitted to report important background
information that was decisive in determining her treatment plan. This issue will not
be remedied by editing a story, because the bottleneck lies in the interpretation by the
reader.

Role of health care professionals
We saw that readers of spontaneously published stories on the Internet may be affected
by the stories’ representativeness, authenticity and reliability. It is important to discuss
the role of health care professionals in how these stories are interpreted by patients.
Studies show that many cancer patients discuss information that they find on the Internet
with their health care professionals [22-24]. Some physicians react positively: patients
are better informed about their disease and treatment options and it strengthens the
doctor-patient relationship because it becomes a partnership rather than a process
of one-way information provision. Other physicians feel threatened in their expertise,
have difficulty discussing the information, and think that it makes patients anxious and
confused [22-24]. Therefore, it is important for physicians to reflect on how to deal with
patients who have read other patients’ stories on the Internet and who have questions
about these stories or who believe they should receive the same treatments as the writer.
Another issue is the role of physicians in referring to health-related websites, such as
websites with patient stories. Research [22] shows that physicians do not refer to health-
related websites often and that they seldom or never refer to online support groups.
One reason for this is that many physicians find it difficult to stay up to date with reliable
Internet sites for patients [22]. Given the above-mentioned aspects of spontaneously
published stories, it can indeed be difficult for physicians to determine which websites
with patient stories they can ‘safely’ refer their patients to. One solution may be to develop
a quality label for websites with patient stories, providing readers with information about
the representativeness, authenticity and reliability of the set of stories. Such quality
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labels already exist for websites with medical information, for example the HONcode
developed by the Health On the Net Foundation [25] and ‘ZegelGezond’ developed by
a Dutch organization [26]. However, for a site with spontaneously published patient
stories it may be difficult to keep a quality label up to date, since the compilation of
the set of stories changes constantly. Therefore, another solution may be to develop
a checklist with a set of criteria that enables readers to focus on those aspects that
are important for a set of patient stories. For example, readers should check whether
the stories contain both positive and negative experiences and whether information is
provided about why patients decided to share their story. Such checklists have already
been successfully developed for patient decision aids. For example, the International
Patient Decision Aid Standards (IPDAS) Collaboration has developed a checklist with a
set of criteria that enables users of a decision aid to assess its quality [14]. The outcome
of this research on patient decision aids may also be helpful in the development of
checklists for spontaneously-published patient story sets.

New developments in accessing patient experiences on the Internet

In this thesis, we focused on websites with ‘completed’ spontaneously published breast
cancer stories. However, there are various other forms in which patients can read
experiences on the Internet.

The Internet provides patients with a broad range of online support groups, which
have been widely investigated (e.g. [27-30]). The experiences published in such online
support groups differ from the stories focused on in our research since online support
groups allow patients to pose questions and/or reply to each other. Also, the excerpts in
online support groups are usually shorter than complete stories.

In the last few years, there have been several new developments regarding patient
experiences on the Internet. One example is the website PatientsLikeMe [31], which is
an online community built to support information exchange between patients. The site
provides customized disease-specific outcome and visualization tools to help patients
understand and share information about their condition [31]. Another development
is the opportunity for patients to publish their personal story on the Internet through
videos on YouTube [32].

More recent developments are social media, such as Twitter and Facebook, which
serve many functions including health-related purposes, such as sharing illness
experiences [33-37]. Social media enable users to post messages for everyone to read
(public) or only for certain friends or followers (customized) and allow users to follow
individuals and organizations in order to receive new posts from these people or groups.
In addition, users can forward possibly relevant posts to friends or followers. The use of
social media for sharing illness experiences raises new questions: for example, how can
patients find each other, how can they retrieve relevant experiences posted by others,
and how should they deal with privacy issues when using real name accounts.

Moreover, the Internet is no longer a medium that can only be accessed from behind
a computer screen. With the introduction of the Internet on smartphones, everyone
has the Internet at their fingertips, wherever they are and whatever they are doing.
Smartphones also offer the ability to support patients through apps. For example, the
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Trimbos Institute is developing an app for women newly diagnosed with breast cancer
that provides mental support during diagnosis and treatment [38].

The forms described above are characterized by consisting of (relatively) short
fragments, having interactive components, being moderated, and having a continuous
flow of communication (threads). The ‘completed’ stories, focused on in this thesis, are
characterized by the absence of an interactive component and by being non-moderated.
In terms of these ‘completed’ stories, we found that if these stories were disclosed using
a 'story topic’ search facility, the stories retrieved had a positive effect on patients’ self-
reported coping with cancer (Chapter 5). Future research could investigate whether
this finding can be extrapolated to the various other forms of online patient experience-
sharing. Moreover, it could be investigated which particular features of these other forms
of online patient experience-sharing have positive effects on writers and readers and,
more specifically, how they impact a reader’s coping with cancer.

Search facilities

Our study from 2013 on how stories are presented on websites (addendum to Chapter
2) revealed that two of the sixteen websites offer a search facility for writer characteristics
[6;39], while none offer a search facility using content keywords. Nine websites offer a
full-text search facility (e.g. [40]). Full-text search engines only retrieve documents in
which the word that is searched for occurs literally (for example, a search for ‘bestraling’
[radiation] will retrieve no stories in which this is called ‘radiotherapie’ [radiotherapy]).

The question is how a lack of search facilities affects the reader. Our interviews
(Chapter 4) showed that breast cancer patients prefer story fragments about specific
topics from patients with particular personal and/or disease characteristics. Without
search facilities, such stories might be difficult to retrieve. Moreover, our online
randomized controlled experiment (Chapter 5) showed that search facilities for story
topics (based on manual indexing) and writer characteristics contributed positively
to readers’ satisfaction with the search process (outcome measure 1) and the stories
retrieved (outcome measure 2). The ‘story topics’ search facility also contributed
positively to patients’ self-reported coping with breast cancer (outcome measure 3).
However, this positive effect was not found for the ‘writer characteristics’ search facility.
Overall, the ‘story topics’ search facility had markedly more positive effects per outcome
measure than the ‘writer characteristics’ search facility, and combining the two search
facilities barely increased the positive effect. It might therefore be concluded that, for
stories to provide readers with support and information, they should, as a minimum, be
disclosed according to story-specific topics.

On the other hand, it is striking to note that analysis of the log data from the online
experiment revealed that, per search, patients were more likely to search for writer
characteristics than for topics (Chapter 6), even though the online experiment had
shown that searching for topics had far more positive effects on satisfaction and search
success than searching for writer characteristics (Chapter 5). So, given these positive
effects, why do patients not search for more topics per search? In the interviews (Chapter
4), one patient explained that she wanted to be able to search for writer characteristics
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(treatment undergone) to gain information about a topic (decision-making about
treatment). Thus, one explanation might be that writer characteristics and story topics
cannot be clearly distinguished from one another when searching for stories. Another
explanation might be that the nature of a topic is more important than the number of
topics, while for writer characteristics the number might be more important than the
nature. In other words, the higher the number of writer characteristics searched for per
search, the more specific the search results will be in terms of writer characteristics.
This is important in social comparison, since social comparison theory suggests that
comparison with a writer on a specific dimension (regardless of the direction of the
comparison) will have the most impact when other dimensions of the writer, such as
their personal situation or characteristics, are similar to those of the reader [2;41;42].
To ensure cost-effective implementation of search facilities, it is important to examine
which writer characteristics and which topics should, as a minimum, be included in
search facilities to maintain the positive effects on satisfaction and search success.

Furthermore, the addendum to Chapter 2 showed that there is an increase in the
number of patient videos in which patients tell their story. The question arises how these
patient videos could be made accessible to other patients.

Selection of writer search characteristics

The analysis of the log data (Chapter 6) showed that patients predominantly search for
stories by writers with similar demographic and disease characteristics to their own. This
might enable patients to identify with these writers, whose stories they may therefore
find most informative and supportive. The question arises whether there are other story
characteristics that may be relevant for a reader to identify with the writer, such as the
writer’s writing style, personality and/or coping style. Based on social comparison theory
[2] and social cognitive learning/modelling [3], which suggest that people can learn from
observing the behaviour of others (vicarious learning), stories will be more appealing
to the reader if the reader observes similarities between him/herself and the writer.
An interesting theme for future research would therefore be whether search facilities
that include aspects such as writing style, personality and/ or coping style increase the
usefulness and impact of stories retrieved. Such research would face the challenging
task of clearly defining these aspects and tagging stories according to these definitions.

Feasibility and responsibility

Two challenges in implementing search facilities for spontaneously published stories
are feasibility and responsibility. Regarding feasibility, it is important to assess the most
cost-effective balance between, on the one hand, the number and type of search facilities
(topics, writer characteristics and/or other characteristics) and, on the other hand, the
potential positive impact that stories retrieved by these search facilities may have on
readers. Another cost-effectiveness issue is tagging stories efficiently to build the search
facilities (tagging by human reading and/or semi-automatic tagging).

Regarding responsibility, the question arises as to who will implement the search
facilities and who will keep them up to date, as this costs both time and money. Two
cost-effective solutions for building search facilities seem to be available. Firstly, writers
may tag their own stories, for example by using the coding scheme that was developed
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for our content analysis (Chapter 3). Nowadays, content tagging by users is common on
the Internet; the distinction between website builders and website users is less clear. On
Twitter and Facebook, for example, users can tag their own posts and those of others.
There are also social bookmarking websites that collect information about the content
tags assigned to websites by users and which may serve as an alternative to search engines
[43]. Another solution might be a technique like Latent Semantic Indexing (LS. This
mathematical technique places stories and search queries in a multidimensional space:
distances between them provide information about similarity in content. No human
reading is necessary to tag and categorize stories and searching involves typing natural
language queries. Our exploratory study showed that patients used the features of the
LSl search facility and that they were quite satisfied with the search process (Chapter 7).
However, the LSl was also associated with some difficulties. For example, fine-tuning the
multidimensional space was time-consuming and one participant indicated that she saw
no relationship between her search query and the stories retrieved by LSI. Thus, more
research is needed before LS| can be used as a search facility to find relevant stories.

Methodological issues and limitations

The research described in this thesis is a combination of qualitative and quantitative
studies. Following a user-centred design, we involved the userin the process of developing
the search facilities from the outset. The results of one study served as input for the
design of the next study: the results of the qualitative interviews with breast cancer
patients (Chapter 4) served as input for the design of the online randomized controlled
experiment (Chapter 5), and the results of the online randomized controlled experiment
triggered the idea for exploring the use of Latent Semantic Indexing as a search facility
(Chapter 7). We consider this combination of qualitative and quantitative studies and
the user-centred design to be strong methodological features of our research.

However, we wish to critically address two methodological issues. The first issue
relates to researching the Internet. Firstly, it is impossible to examine the entire Internet:
to keep the research manageable, one needs to focus on a defined part of the Internet.
We focused on several Dutch websites with breast cancer stories. Secondly, websites are
constantly changing, while researching a website is conducted at a particular moment
in time. The set of stories on the De Amazones website, for example, consisted of 49
stories in 2005 (Chapter 2) and grew to 167 stories by 2007 (Chapter 3) and 790 stories
in 2013 (addendum Chapter 2). Besides the number of stories, the way in which stories
are presented and disclosed might also change. The addendum to Chapter 2 shows
that, in 2013, two websites offered a search facility for writer characteristics, while
in 2006 none of them offered such a search facility. However, as in 2006, in 2013 no
websites offer a search facility for story topics (based on content keywords). Finally, it is
important to realize that our online experiment (Chapter 5), although coming close to
searching a real website, remains an experimental setting that could have affected the
participants’ behaviour and opinions.

A second methodological issue is that the qualitative study and the exploratory
study involved relatively small numbers of participants. We interviewed 26 breast
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cancer patients about their preferences for topics and writer characteristics (Chapter 4).
However, it is important to mention that the results of the interviews are not isolated,
but were included in the online experiment and resulted in positive effects on search
satisfaction and search success (Chapter 5). In the LSI study, 23 breast cancer patients
participated (Chapter 7). This study was exploratory in nature and more research is
required before LS| can be used as a search facility for stories.

Practical implications

The research in this thesis has led to three practical implications:

- Ifhealth care professionals decide to refer their patients to websites with
spontaneously published breast cancer stories, it is important that they discuss
these websites’ opportunities and risks with their patients. As mentioned earlier,
opportunities and risks lie in the representativeness, authenticity, and reliability of
stories and in the availability of search facilities.

- Organizations and individuals who offer spontaneously published breast cancer
stories on their websites are advised to provide search facilities to enhance the
accessibility of the stories for readers. Since, in patient decision aids, patient stories
are being used increasingly frequently [44;45], developers of these aids may also
consider including search facilities for stories. Appropriate search facilities increase
the likelihood that a reader will find relevant stories that provide support. Currently,
the most practical and cost-effective way to implement search facilities might be to
ask the patients themselves (writers and readers) to tag the stories according to, for
example, writer characteristics and/or topics.

- This thesis examined online breast cancer stories, but it can be assumed that the
two above-mentioned practical implications can also be applied to online stories
written by patients with other diseases. Stories on the Internet might be especially
helpful in rare diseases or for men with breast cancer [46], where the probability of
meeting a fellow patient in real life is small [47].

Overall conclusion and reflection

The Internet has a role in exchanging ‘complete’ iliness stories. There are patients who
spontaneously publish their story on the Internet and there are other patients who read
these stories. Although the writers and the readers may have different intentions, this
does not present a problem as both writing and reading serve certain functions In my
opinion, it is important that patients make their own decision about whether they want
to publish their story on the Internet or whether they want to read stories written by other
patients. Important others, such as health care professionals and family members, may
recommend patients to write and read stories, but patients should not feel ‘pressured’
to do this.

Spontaneously published stories on the Internet provide both opportunities and
risks. Opportunities lie in the possibility that stories may serve a functional purpose,
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for both writers and readers, such as offering emotional support or providing models
by which to solve problems. Therefore, patients who feel the need to publish their
own story or to read stories of others should continue to do so, and publishing and
reading stories should not be regulated (an impossible task in itself). The research in
this thesis has shown that the opportunities provided by online stories can be increased
by implementing relevant search facilities to retrieve stories: participants indicated
that stories retrieved using a ‘story topics’ search facility had a positive impact on
coping with the disease. In view of this finding, | believe that there should be greater
focus on developing search facilities for stories, since there is a very large number of
freely-available online patient stories that may offer support and information to other
patients. Not making use of these stories is a missed opportunity. Professionals should
therefore facilitate patients in finding relevant stories written by others by implementing
search facilities that fulfil patient preferences (user-centred design). Stories that are not
adequately disclosed, for example due to a lack of search facilities, will have no impact
on a reader.

Possible risks regarding spontaneously published stories on the Internet relate to
the representativeness, authenticity and reliability of stories. There are two approaches
to limit these risks. The first approach is to regulate which patients publish their stories
online. However, this is neither desirable nor possible and therefore there will always be
patients who publish ‘deviant’ and ‘unconventional’ stories. The second approach is to
empower the readers. Since Internet use is part of our everyday life and since we are used
to hear stories from childhood onwards, my expectation is that readers already have
quite some skills to assess online stories and that there is common sense that not all
stories reflect reality. Nonetheless, to further enhance readers’ skills in assessing patient
stories, quality labels might be assigned to websites with patient stories or a checklist
with criteria to assess websites with patient stories could be developed. Since quality
labels may be difficult to keep up to date because stories are spontaneously published at
unknown time points, a checklist may be preferable.

We have observed many new developments on the Internet through which patients
can share their illness experiences. However, my expectation is that spontaneously
published ‘completed’ stories will continue to coexist alongside these new
developments, since there will always be patients who want to publish their whole story
at once, without interacting with others and without their story being moderated. Future
research could focus on the effects that the features of these different forms of online
patient experience-sharing (i.e., completed story vs. short fragment, interactive vs. non-
interactive, moderated vs. non-moderated, etc.) have on their writers and readers.

As mentioned above, it is neither desirable nor possible to regulate spontaneously
published stories on the Internet. However, | do believe that it is important to maintain
an open discussion about the opportunities and the risks presented by spontaneously
published illness stories on the Internet. All four parties involved should participate
in this discussion: patients (both writers and readers), patients’ family and friends,
organizations and individuals who offer stories on their websites, and health care
professionals. In addition, new developments in sharing illness experiences, such as
Twitter and Facebook, should also be discussed. | think it is particularly important to
discuss each group’s role and responsibilities in the context of patient experiences on
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the Internet. Such discussions may start spontaneously, as illustrated by the case of a
family member who raised the ethical issue of posts about an ill relative on a real name
account on Facebook [48]. Moreover, patient organizations may also play an important
role in initiating discussions about this theme. A powerful discussion may help to
increase the opportunities and reduce the risks presented by online patient experiences.
In this discussion, the question of how stories can be made accessible to patients so
that patients can quickly and easily find stories written by similar others should play a
central role.
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SUMMARY

The primary aim of this thesis is to gain insight into which search facilities for
spontaneously published stories facilitate breast cancer patients in finding stories by
other patients in a similar situation. Spontaneously published stories are defined as
first-person texts written by breast cancer patients in which these patients describe their
experiences with the iliness trajectory, their feelings about having breast cancer, and how
they cope with the disease, and which are published at a given moment on the Internet as
a ‘completed’ story (i.e. without later additions and not as part of an interactive forum).
The research was conducted from a clinical informatics perspective, using knowledge
from the fields of information retrieval, human-computer interaction and psychology.

The rationale behind the study is that spontaneously published breast cancer stories
on the Internet are a unique source of support and information for other breast cancer
patients, since these stories are mostly complete stories, the writers are not selected,
the stories are not edited, and the number of these stories is large and continuously
increasing. According to the narrative approach, social comparison theory, and social
cognitive theory, reading stories about similar others may have the most positive impact.
Breast cancer was chosen because of its relatively high prevalence and its impact on
physical, psychological, and social levels.

The research followed a user-centred design: users of search facilities (i.e., patients who
want to read stories written by others) were involved in every phase of the research so
that the search facilities could be tailored to these users’ needs and preferences instead
of forcing users to change their search behaviour to conform to search facilities that
were developed without their involvement. Concretely, we examined which breast
cancer patients spontaneously publish their story online and which themes they write
about in their stories (Chapter 3), and how these stories are presented and disclosed
on websites (Chapter 2 and its addendum containing an update conducted in 2013).
We then examined which topics and writer characteristics patients prefer to search for
(Chapter 4) and translated these preferences into search facilities. Finally, we examined
which search facilities show the most positive effects on patient satisfaction and search
success, and how patients actually search for stories written by others (Chapters 5-7).
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The study in the addendum to Chapter 2 shows that on six out of the sixteen websites
the stories had been edited by an editor, and that only for three websites could it be
confirmed that part of the stories had actually been written or recounted by real patients.
Whether stories are reviewed by an editor or written/told by real patients might affect
the reliability and authenticity of the stories. However, story reliability and authenticity
are difficult to define and the question is how these aspects affect readers of stories.
Furthermore, the addendum to Chapter 2 shows that only two websites offer a search
facility based on writer characteristics (for example: age, treatment undergone, etc.) and
none of the examined websites offer a search facility for story topics based on content
keywords.

The results of the study in Chapter 3 point to a spontaneous selection of both breast
cancer patients who publish their story on the Internet and the themes about which
they write: the patients and the themes do not exactly reflect the larger population of
breast cancer patients and the prevalence of problems they are facing. This result raises
questions about the representativeness of a set of spontaneously published stories and
the importance of representativeness for the reader.

When the results of Chapters 2 and 3 are considered together, the question that
arises is how a reader can be best helped in easily finding stories by other patients in a
similar situation and which may therefore offer the most support and information. To
answer this question, Chapters 4-7 examine several aspects of search facilities for breast
cancer stories.

Search facilities for stories

The interviews with breast cancer patients in Chapter 4 showed that these patients
preferred to read about the following themes in other patients’ stories: coping with
emotions, theimpactofcanceroneverydaylife, and physical discomforts. Patients wanted
to be able to select stories according to disease and demographic writer characteristics.
The three most preferred writer characteristics were treatment undergone, age and
presence of metastases. Most patients preferred part of a story about a specific theme
to be presented in text format. Some of them wanted to be able to click on the complete
story or on sound and/or video clips.

Chapter 5 describes an online randomised controlled experiment in which we
implemented two ofthe userrequirementsfoundin Chapter4 wereimplemented: a search
facility for story topics and a search facility for writer characteristics. The experiment
followed a 2x2 factorial design. The two factors were: searching for story topics ‘yes/no’
and searching for writer characteristics ‘yes/no’. This resulted in four groups: 1) control
group (no search facility); 2) search facility for story topics; 3) search facility for writer
characteristics; and 4) combination group (a search facility for story topics as well as a
search facility for writer characteristics). The results showed that, compared to those
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patients who were not able to search for story topics, breast cancer patients who were
able to search for topics in the stories scored more positively in terms of satisfaction with
the search process, satisfaction with the stories retrieved and self-reported impact of
the stories on coping with breast cancer. Searching for writer characteristics resulted in
fewer positive effects and only on two of the three outcome measures (satisfaction with
the search process and satisfaction with the stories retrieved). Moreover, combining the
two search facilities barely amplified the effect. Based on the results of Chapter 5, we
can conclude that a search facility for story topics is the most favourable way to disclose
breast cancer stories.

The analysis of the log data from this experiment (Chapter 6) yielded a contradictory
result: the search facility for writer characteristics was used more intensively than the
search facility for story topics. At least two thirds of the participants searched for each
of the writer characteristics at least once in their search session. When participants
searched for writer characteristics, they tended to search for characteristics that
matched their own (social comparison with similar others). For example, in all the
searches for ‘breast conserving therapy’ and in 96% of the searches for ‘mastectomy’, the
participants themselves had undergone these treatments, and in 79% of the searches for
‘age at diagnosis’ participants searched for their own age at diagnosis. Per search, a mean
number of 7 writer characteristics were searched for (out of a maximum number of 13
writer characteristics). With respect to topics, participants searched for an average of
4 topics per search (out of a maximum number of 36 topics). However, for most of the
searches carried out, one or two topics were searched for.

Thus, it would seem that both searching for topics and searching for writer
characteristics are valuable to the reader (Chapters 5 and 6). One relatively time-
and cost-effective search facility that would enable simultaneous searches for both
writer characteristics mentioned in stories and topics covered by the stories is Latent
Semantic Indexing (LSD. This mathematical technique positions a set of stories in a
multidimensional space. The position of a story in the space is determined by how often
certain words appear in the story and in how many stories out of a set of stories these
words appear. The user types a search query in natural language that is also positioned
in the multidimensional space: the distance between the search query and a story
provides information about the degree of similarity between them. Chapter 7 reports
on an exploratory study in which 24 breast cancer patients searched for stories using the
LSl search facility. These patients reported being quite satisfied with the features offered
by the LSI facility (typing natural language queries, refining queries after accessing
stories). However, the facility was associated with certain difficulties: fine-tuning the
multidimensional space took more time and effort than anticipated, and one participant
indicated that she saw no relationship between her search query and the stories retrieved
by LSI. In conclusion, more research is needed before LSI can be used as a search facility
for finding relevant stories.
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Conclusion and discussion

The Internet has a role in sharing iliness stories: there are patients who spontaneously
publish their story on the Internet and there are other patients who read these stories.
Such spontaneously published stories on the Internet provide both opportunities and
risks.

Opportunities lie in the possibility that stories may serve functional purpose, for
both writers and readers, such as offering emotional support or models by which to
solve problems. As a result, both writing and reading stories on the Internet should not
be regulated: patients who feel the need should be able to publish their story or read
stories written by others. The opportunities that online stories offer can be increased by
implementing relevant search facilities to search for stories. For example, participants
indicated that stories that were retrieved with a ‘story topics’ search facility had a positive
impact on coping with the disease. Stories that are insufficiently disclosed, for example
due to a lack of search facilities, will have no impact on a reader.

Possible risks regarding spontaneously published stories on the Internet relate to the
representativeness, authenticity and reliability of stories. These concepts are difficult
to define with respect to spontaneously published illness stories. However, they are
important since they may affect readers. Therefore, readers should be empowered in
evaluating spontaneously published stories. This could be done by assigning quality
labels to websites containing patient stories or by offering a checklist with criteria that
patients can use to assess the quality of such websites.

Besides the ‘completed’ stories examined in this thesis, there are many new
developments on the Internet through which patients can share their iliness experiences,
such as Twitter and Facebook. Since there will always be patients who want to publish
their whole story at once, without interaction with others and without their story being
moderated, our expectation is that ‘completed’ stories will coexist alongside these new
developments. However, future research could focus on how features of these new forms
(for example, degree of interactivity) affect writers and readers.

Itis important that the parties involved (such as patients, organisations that provide
websites with stories, health care professionals and patient organisations) discuss the
opportunities and risks of spontaneously published stories with each other and that they
discuss each others’ roles and responsibilities in this context. An effective discussion
may help to increase the opportunities and reduce the risks of online patient stories and
experiences.



SAMENVATTING

Het doel van dit proefschrift is inzicht te krijgen in welke zoekfaciliteiten naar spontaan
geplaatste borstkankerverhalen op het internet borstkankerpatiénten ondersteunen in
het vinden van verhalen van andere patienten die zich in een gelijke situatie als zijzelf
bevinden. Spontaan geplaatste verhalen zijn gedefinieerd als teksten geschreven door
borstkankerpatiénten in de eerste persoon waarin deze patiénten de eigen ervaringen,
gevoelens en de manier waarop zij omgaan met het hebben van borstkanker beschrijven
en die zij op een bepaald moment als ‘compleet’ verhaal op het internet hebben geplaatst
(d.w.z. zonder toevoegingen op latere tijdstippen en niet als onderdeel van een interactief
forum). Het onderzoek is uitgevoerd vanuit een klinisch informatiekundig perspectief
met gebruikmaking van kennis uit de vakgebieden information retrieval, mens-machine
interactie en psychologie.

De rationale achter het onderzoek is dat spontaan geplaatste borstkankerverhalen op het
internet een unieke bron van steun en informatie zijn voor andere borstkankerpatiénten,
omdat deze verhalen meestal complete verhalen zijn, de schrijfsters en inhoud van
de verhalen niet gestuurd of geredigeerd zijn en dat het om een grote hoeveelheid
verhalen gaat die continu in aantal toeneemt. Volgens de narratieve benadering, sociale
vergelijkingstheorie en de sociaal cognitieve theorie zal het lezen van verhalen geschreven
door gelijke anderen de meest positieve invloed hebben. Borstkanker is gekozen, omdat
borstkanker relatief veel voorkomt en een grote invloed heeft op fysiek, psychologisch
en sociaal vlak.

Het onderzoek is uitgevoerd volgens een user-centred design. Dit houdt in dat gebruikers
van zoekfaciliteiten (ditzijn patiénten die verhalen van anderen willen lezen) zijn betrokken
in elke fase van het onderzoek, zodat de uiteindelijke zoekfaciliteiten aan zullen sluiten bij
hunwensenenbehoeftenin plaatsvan dat gebruikers gedwongen worden hun zoekgedrag
aan te passen aan zoekfaciliteiten die ontwikkeld zijn zonder hun betrokkenheid.
Concreet hebben we onderzocht welke borstkankerpatiénten spontaan hun verhaal
online plaatsen en over welke onderwerpen zij schrijven in hun verhalen (hoofdstuk 3)
en hoe deze verhalen gepresenteerd en ontsloten worden op websites (hoofdstuk 2 en
het bijbehorende addendum dat een update bevat van de situatie in 2013). Vervolgens
is onderzocht op welke onderwerpen en schrijfsterkenmerken patiénten willen zoeken
(hoofdstuk 4) en zijn deze patiéntenvoorkeuren vertaald in zoekfaciliteiten. Tot slot
hebben we borstkankerpatiénten deze zoekfaciliteiten laten gebruiken en onderzocht
welke zoekfaciliteiten de meest positieve effecten hadden op tevredenheid met het
zoekproces, tevredenheid met de gevonden verhalen en zelfgerapporteerde impact
van de verhalen op het omgaan met borstkanker (hoofdstuk 5). Ook is onderzocht hoe
patiénten daadwerkelijk zoeken naar verhalen van andere patiénten (hoofdstuk 6 en 7).
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Het onderzoek in het addendum van hoofdstuk 2 laat zien dat de verhalen op 6 van de
16 websites (38%) geredigeerd worden door een eindredacteur en dat slechts van drie
websites met zekerheid gesteld kan worden dat de verhalen geschreven zijn door echte
patiénten. Redactie door een eindredacteur en echtheid van patiénten zegt mogelijk
iets over betrouwbaarheid en authenticiteit van de verhalen. Echter, deze aspecten zijn
moeilijk te definiéren en de vraag rijst hoe belangrijk deze aspecten zijn voor de lezer van
verhalen. Daarnaast laat het addendum van hoofdstuk 2 zien dat slechts twee websites
een zoekfaciliteit op schrijfsterkenmerken (leeftijd, ondergane behandeling, etc.) bieden
en dat geen van de websites een zoekfaciliteit op onderwerpen (gebaseerd op betekenis)
in verhalen biedt.

In hoofdstuk 3 bleek dat een set spontaan geplaatste verhalen een selectie kent
zowel wat betreft de patiénten die hun verhaal plaatsen als wat betreft de onderwerpen
waarover ze schrijven. Deze vormen geen precieze afspiegeling van de grotere populatie
van borstkankerpatiénten en de prevalentie van problemen waar zij mee te maken
hebben. Dit resultaat roept vragen op over de representativiteit van een set spontaan
geplaatste verhalen en het belang van deze representativiteit voor de lezer.

De vraag die hoofdstukken 2 en 3 samen oproepen, is hoe een lezer ondersteund
kan worden in het relatief snel en makkelijk vinden van verhalen van andere patiénten die
zich in een gelijke situatie bevinden als de lezer en vanwege die reden de meeste steun en
informatie zouden kunnen bieden. Om deze vraag te beantwoorden zijn in hoofdstukken
4-7 van dit proefschrift diverse aspecten van zoekfaciliteiten onderzocht.

Zoekfaciliteiten naar verhalen

Uit de interviews met borstkankerpatiénten in hoofdstuk 4 kwam naar voren dat zij in
verhalen van anderen bij voorkeur willen lezen over de volgende onderwerpen: omgaan
met emoties, de invloed van kanker op het dagelijks leven en lichamelijke ongemakken.
Patiénten wilden de verhalen kunnen selecteren op ziekte- en persoonkenmerken van
schrijfsters. De drie belangrijkste kenmerken waarop patiénten verhalen wilden zoeken,
waren: ondergane behandeling van de schrijfster, leeftijd van de schrijfster en of de
schrijfster al dan niet uitzaaiingen had. Patiénten zagen een gevonden onderwerp in een
verhaal het liefst weergegeven als een tekstfragment. Sommigen wilden de mogelijkheid
door te klikken naar het complete verhaal of naar geluid- en/of videofragmenten.
Hoofdstuk 5 beschrijft een online gerandomiseerd gecontroleerd experiment waarin twee
van de user requirements uit hoofdstuk 4 geimplementeerd zijn, te weten: zoekfaciliteit
op onderwerp en zoekfaciliteit op kenmerken van de schrijfsters. Het experiment
bestond uit een 2x2 factoriéle onderzoeksopzet. De twee factoren waren: wel/niet
zoeken op onderwerpen in verhalen en wel/niet zoeken op schrijfsterkenmerken. Dit
resulteerde invier groepen: 1) controlegroep (geen zoekmogelijkheid), 2) zoekfaciliteit op
onderwerpen inverhalen, 3) zoekfaciliteit op schrijfsterkenmerken en 4) combinatiegroep
(zoekfaciliteit op onderwerpen in verhalen én schrijfsterkenmerken). De resultaten laten
zien dat, vergeleken met patiénten die niet konden zoeken op onderwerpen, patiénten
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die konden zoeken op onderwerpen in de verhalen duidelijk gunstiger scoorden op
tevredenheid met het zoekproces, op tevredenheid met (de informatie in) de gevonden
verhalen en op zelfgerapporteerde impact van de verhalen op het omgaan met kanker.
Zoeken op schrijfsterkenmerken bleek minder effecten te hebben en op slechts twee
van de drie uitkomstmaten (tevredenheid met het zoekproces en tevredenheid met (de
informatie in) de gevonden verhalen). De twee zoekfaciliteiten gecombineerd hadden
geen versterkend effect op elkaar. Een zoekfaciliteit op onderwerpen in verhalen lijkt dus
de meest aangewezen manier om borstkankerverhalen te ontsluiten voor patiénten.

De analyse van de log-files van het experiment (hoofdstuk 6) liet een tegengesteld
resultaat zien: de zoekfaciliteit naar schrijfsterkenmerken werd intensiever gebruikt dan
de mogelijkheid om te zoeken op onderwerp. Elk van de schrijfsterkenmerken waarop
gezocht kon worden, is door minstens twee derde van de deelnemers minimaal één keer
in hun zoeksessie gezocht. Als deelnemers op schrijfsterkenmerken zochten, zochten ze
meestal naar kenmerken die ze zelf ook hadden (sociale vergelijking met gelijke anderen).
Zo hadden bijvoorbeeld bij alle zoekacties naar borstsparende operatie en bij 96% van
de zoekacties naar borstamputatie deelnemers deze behandeling zelf ook ondergaan
en werd in 79% van de zoekacties op leeftijd tijdens diagnose door de deelnemers
gezocht op hun eigen leeftijd tijdens de diagnose. Gemiddeld werd per zoekactie op
7 schrijfsterkenmerken gezocht (van de maximaal 13 schrijfsterkenmerken waarop
gezocht kon worden). Bij de onderwerpen werd gemiddeld op 4 onderwerpen gezocht in
een zoekactie (van de maximaal 36 onderwerpen waarop gezocht kon worden). Echter, in
de meeste zoekacties werd gezocht op één of twee onderwerpen.

Zowel het kunnen zoeken op onderwerpen als het kunnen zoeken op schrijfster-
kenmerken lijkt dus waardevol voor de lezer (hoofdstuk 5 en 6). Een zoekfaciliteit waar-
mee zowel naar kenmerken van de schrijfster die in het verhaal genoemd worden als
naar onderwerpen die in het verhaal aan bod komen gezocht kan worden en die relatief
weinig geld en tijd kost om te bouwen omdat geen handmatige codering nodig is, betreft
Latente Semantische Indexering (LSD. Dit is een wiskundige techniek, waarbij een set
van verhalen in een multidimensionale ruimte geplaatst wordt. De plaats van een verhaal
in de ruimte wordt bepaald door hoe vaak bepaalde woorden in een verhaal voorkomen
en in hoeveel verhalen van de set deze woorden voorkomen. De gebruiker kan in natuur-
lijke taal een zoekvraag typen, die ook in de multidimensionale ruimte geplaatst wordt:
de afstand in deze ruimte tussen de zoekvraag en een verhaal geeft een indicatie voor de
mate waarin zoekvraag en verhaal op elkaar lijken. Hoofdstuk 7 beschrijft een explora-
tieve studie waarin 24 borstkankerpatiénten naar verhalen van andere patienten zoeken
met de LSl-zoekfaciliteit. De resultaten laten zien dat zij de mogelijkheden die de LSI-
faciliteit bood, gebruikten (doortypen aan een zoekvraag na openen verhalen, typen van
de zoekvraag in natuurlijke taal) en redelijk tevreden waren. Echter, het opbouwen van
de multidimensionale ruimte kostte meer tijd en energie dan voorzien en één deelnemer
gaf aan geen verband te zien tussen haar zoekvraag en de gevonden verhalen. Om LSl te
kunnen gebruiken bij het zoeken naar verhalen is dus meer onderzoek nodig.
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Conclusie en discussie

Het internet heeft een rol in het uitwisselen van verhalen: sommige patiénten plaatsen
spontaan hun verhaal op het internet en andere patiénten lezen deze verhalen. Aan
spontaan geplaatste verhalen op het internet zijn kansen en risico’s verbonden.

De kansen zijn dat zowel het schrijven/plaatsen als het lezen van verhalen bepaalde
functies dient, zoals het bieden van emotionele steun en van voorbeelden hoe men
problemen op kan lossen. Vanwege deze functies is het van belang dat zowel het
schrijven als het lezen van verhalen op het internet niet gereguleerd wordt: elke patiént
die daar behoefte aan heeft moet het eigen verhaal kunnen plaatsen of dat van anderen
kunnen lezen. De kansen die verhalen geven, kunnen vergroot worden door relevante
zoekmogelijkheden naar verhalen aan te bieden. Van verhalen die gevonden zijn met een
zoekfaciliteit op onderwerpen geven patiénten aan dat deze positieve invloed hebben op
hoe zij omgaan met kanker. Verhalen die onvoldoende ontsloten worden, bijvoorbeeld
door gebrek aan zoekfaciliteiten, kunnen geen effect hebben op de lezer.

Mogelijke risico’s bij spontaan geplaatste verhalen houden verband met
representativiteit, authenticiteit en betrouwbaarheid van verhalen. Deze begrippen zijn
moeilijk definieerbaar als het om verhalen gaat, maar wel van belang vanwege de invloed
die de verhalen op de lezer kunnen hebben. Lezers van spontaan geplaatste verhalen
dienen daarom ondersteund te worden in het beoordelen van spontaan geplaatste
verhalen. Dit kan bijvoorbeeld door keurmerken op websites met verhalen of door lijsten
met criteria waarmee lezers zelf de kwaliteit van een website met verhalen kunnen
inschatten.

Naast de ‘complete’ verhalen zijn er op internet veel nieuwe vormen in opkomst
voor het uitwisselen van ervaringen tussen patiénten, zoals Twitter en Facebook. De
verwachting is dat ‘complete’ verhalen altijd zullen blijven bestaan, omdat er patiénten
zijn die er voorkeur aan geven hun hele verhaal in één keer te plaatsen, zonder interactie
met anderen en zonder dat het verhaal gemodereerd wordt. Toekomstig onderzoek zou
kunnen nagaan wat de eigenschappen van de verschillende vormen om ervaringen uit
te wisselen (bijvoorbeeld mate van interactiviteit) voor effect hebben op schrijfsters en
lezers.

Het is belangrijk dat betrokken partijen (zoals patiénten, organisaties die websites
met verhalen bieden, artsen en patiéntenorganisaties) een open discussie met elkaar
voeren over kansen en risico’s van spontaan geplaatste patiéntenervaringen en elkaars
rollen en verantwoordelijkheid hierbij. Een vruchtbare discussie kan bijdragen aan het
vergroten van de kansen en het verkleinen van de risico’s van online patiéntenervaringen.
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Appendices Chapter 5

Please view Multimedia Appendix T and Multimedia Appendix 2 on the Internet. You can
find these at:

http://www.jmir.org/article/downloadSuppFile/1215/1405
http://www.jmir.org/article/downloadSuppFile/1215/885

Multimedia Appendix 3 (http://www.jmir.org/article/downloadSuppFile/1215/1406):
An overview of the constructs and items belonging to the three main outcome measures.

Constructs: 1. ‘Satisfaction with the search process’

1.a. Opinion about the search facility (Cronbach’s alpha = .88):
Five 5-point semantic differentials:

- poor ... good

- difficult ... easy

- notatall helpful ... very helpful

- unpleasant ... pleasant

- notconvenient ... convenient

1.b. Opinion about the number of search options (Cronbach’s alpha = NA):
Response categories: ‘too few’, ‘quite few’, ‘not few, not many’, ‘quite many’, ‘too many’
- What s your opinion on the number of search options?

(For analysis, this item was recoded into 3 points 1=negative opinion (‘too few’ or
‘too many’), 2=slightly negative opinion (‘quite few’ or ‘quite many’), and 3= positive
opinion (‘not few, not many’)

T1.c. The extent to which the search options enable finding the information one was
looking for (Cronbach’s alpha = .75):

Response categories: ‘disagree’, ‘disagree a bit’, ‘neither disagree nor agree’, ‘agree a bit’,
‘agree’.

The ways in which | could search...

- ..did not enable me to find what | wanted to know.

- ..did enable me to find information that is important to me.

- ..did not enable me to find stories that were helpful to me.

- ..did enable me to find what | was searching for.
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1.d. Recommendation to others’ and future own use (Cronbach’s alpha = .82):
Response categories: ‘yes’, ‘probably yes’, ‘maybe yes, maybe not’, ‘probably not’, ‘no’.
- Would you recommend others to search for stories in this way?

- Would you yourself search more often for stories in this way?

1.e. Overall satisfaction with the search facility (Cronbach’s alpha = NA):
One 10-point semantic differential:
- very poor ... excellent

Constructs: 2. ‘Satisfaction with the stories retrieved’

2.a. Opinion about the stories retrieved (Cronbach’s alpha = .71):
Six 5-point semantic differentials:

- poor ... good

- difficult ... easy

- notatall helpful ... very helpful

- notinformative ... informative

- frightening ... not frightening

- lalready knew everything ... everything was knew to me

2.b. Opinion about the number of stories retrieved (Cronbach’s alpha = NA):
Response categories: ‘too few’, ‘quite few’, ‘not few, not many’, ‘quite many’, ‘too many'’.
- What s your opinion on the number of stories retrieved?

(For analysis, this item was recoded into 3 points 1=negative opinion (‘too few’ or
‘too many’), 2=slightly negative opinion (‘quite few’ or ‘quite many’), and 3= positive
opinion (‘not few, not many’)

2.c. Opinion about the list of stories displayed after a search (Cronbach’s alpha = .76):

Response categories: ‘disagree’, ‘disagree a bit’, ‘neither disagree nor agree’, ‘agree a bit’,

‘agree’.

- Itwas clear to me which story from the list | had to click onto to find the
information | was looking for.

- The list of retrieved stories displayed after a search, was not helpful to me.

- It was difficult for me to decide which story | should read first.

- The way in which the list of retrieved stories was displayed, was clear to me.

2.d. The extent to which the stories retrieved covered one’s information need (Cronbach’s

alpha = .82):
Response categories: ‘disagree’, ‘disagree a bit’, ‘neither disagree nor agree’, ‘agree a bit’,
‘agree’.

I have found the information | was looking for.

| am not satisfied with the information | have found.
The information satisfied my expectations.

I did not find the information | wanted to know.
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2.e. Recommendation to others’ and future own reading (Cronbach’s alpha = .77):
Response categories: 'yes’, ‘probably yes’, ‘maybe yes, maybe not’, ‘probably not’, ‘no’.
- Would you recommend others to read these stories?

- Would you yourself read more of these kinds of stories?

2.f. Overall satisfaction with the stories retrieved (Cronbach’s alpha = NA):
One 10-point semantic differential:
- very poor ... excellent

Constructs: 3. ‘The stories’ impact on coping with breast cancer’

3.a. The stories’ impact on coping with breast cancer (Cronbach’s alpha = .85):
Response categories: ‘disagree’, ‘disagree a bit’, ‘neither disagree nor agree’, ‘agree a bit’,
‘agree’.

Having read the stories:

... have learnt things.

...l view things differently.

...I'am able to understand my feelings better.

...I see that certain emotions accompany learning to live with breast cancer.
...l know what to do.

...I see that others have experienced the same things.

Appendices Chapter 7

Appendix |

Composition of the questions of which the results are presented in this article. The
questions come from a questionnaire about search satisfaction that was used in a
previous study [1].

- Opinion about the search facility (Cronbach’s alpha = .88).
Five 5-point semantic differentials:

(0]

o O O ©

poor ... good

difficult ... easy

not at all helpful ... very helpful
unpleasant ... pleasant

not convenient ... convenient

- Opinion about the list of stories displayed after a search (Cronbach’s alpha = .76).
Response categories: ‘disagree’, ‘disagree a bit’, ‘neither disagree nor agree’, ‘agree a
bit’, ‘agree’.

(0]

(]

It was clear to me which story from the list | had to click onto to find the
information | was looking for.

The list of retrieved stories displayed after a search, was not helpful to me.
It was difficult for me to decide which story | should read first.

The way in which the list of retrieved stories was displayed, was clear to me.
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- The extent to which the search options enable finding the information one was
looking for (Cronbach’s alpha = .75). Response categories: ‘disagree’, ‘disagree a bit’,
‘neither disagree nor agree’, ‘agree a bit’, ‘agree’. The ways in which | could search...
o ..did not enable me to find what | wanted to know.

o ..did enable me to find information that is important to me.
o ..did not enable me to find stories that were helpful to me.
o ..did enable me to find what | was searching for.

- Recommendation to others’ and future own use (Cronbach’s alpha = .82). Response
categories: ‘yes’, ‘probably yes’, ‘maybe yes, maybe not’, ‘probably not’, ‘no’.
o Would you recommend others to search for stories in this way?
o Would you yourself search more often for stories in this way?

- Overall satisfaction with the search facility (Cronbach’s alpha = NA). One 10-point
semantic differential:
o very poor ... excellent

Appendix Il

Latent Semantic Indexing [2] was performed on the set of 171 Amazones stories. The
ORACLE Dutch stop words list was used to remove stop words [3]. An exception was
made for the Dutch word ‘haar’ meaning ‘her’, because this word also means ‘hair’
which is an important word in the context of cancer. The stemming algorithm “Dutch
Porter for the UPLIFT project” was used to stem the words [4]. Word stems shorter than
three characters were removed. Diacritics were reduced to non-diacritics. TF/IDF was
calculated on the basis of the 6241 terms that remained in the 171 stories. The weighted
word-by-story matrix consisted of 34343 non-zero values (cutoff=0.0002) and was thus
filled for 3% (=34343 /(171 * 6241)). With Singular Value Decomposition (SVD) the
number of dimensions was reduced to 12 (eigenvalues greater than 0.32). A quadratic
vector normalisation and cosine similarity between stories were used.
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