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Abstract

Background: According to the World health organization (WHO), more than 1 million sexually transmitted infections (STI1s)
are acquired each day across the world. The incidence rates of STIs in the United States are at a record high for the fourth
consecutive year. Owing to the stigma associated with the incidence of STI, there is a general reluctance to seek information in
person. Instead, web-based information sources remain the primary avenues of information-seeking. However, these sources are
designed without a comprehensive understanding of the information needs of individuals who have contracted STls.

Objective: This study aimed to investigate the information needs of individuals who have or suspect they have contracted an
STI. A better understanding of their information needs can drive the design of more effective digital interventions.

Methods: Thisisaqualitative and analytical study of 549 transcripts (consisting of queries posted over the last 10 years) from
web-based forums of the American Sexual Health Association (ASHA), which alows patients, volunteers, and hedlth care
providers connect anonymously. The analysis follows a grounded theory (GT) approach with multiple coding stages to uncover
categories and themes.

Results. Three categories of information needs emerged. The first two, clinical and logistical, are similar to other contexts.
However, our analysis showsthat thereisasignificant need for the last category—psychosocial information. Approximately 59%
of instances are linked to concerns such as confusion, discretion, remorse, and others. These needs vary across the stages of a
patient’s journey from symptom manifestation to treatment maintenance.

Conclusions: Responding to the needs of individuals who have or suspect they have contracted an ST requires compassionate
and personalized responses (beyond factual clinical and logistical information). Web-based forums provide anonymity but do
not adequately incorporate mechanisms, practices, or incentivesto respond to diverse psychosocia concerns. Innovative approaches
to add such support can make the digital interventions more effective for this group of individuals.

(J Med Internet Res 2021;23(11):€30125) doi: 10.2196/30125
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Introduction

Background

Theincidence of sexually transmitted infections (ST1s) remains
high across the globe and within the United States [1,2].
According to areport released in January 2021, the US Centers
for Disease Control and Prevention estimated that on any given
day in 2018, one in 5 people in the United States had an STI
[3]. Consequences include acquiring HIV, mother-to-child
transmission resulting in stillbirth, congenital deformities, and
other complications such as cervical cancer [4]. Within the
United States, the annual cost of treating and managing STIsis
estimated to be more than US $16 hillion [5].

Despite this scale and such severe consequences, many
individuals who have or suspect they have contracted an STl
do not readily consult their physician. Owing to the stigma
associated with the incidence of STls, their primary source of
information appears to be web-based forums, where they can
anonymously seek information from other patients, volunteers,
and health care providers[6]. These forumsfacilitate questions
and answers while protecting the identity of individuals.
However, individual contributors and designers of theseforums
do not appear to possess an understanding of the information
needs [7] of this population.

In this paper, we developed an in-depth understanding of the
information needs of individualswho have or suspect they have
contracted an STI following agrounded theory (GT) approach.
The analysis relies on secondary data (queries posted) on a
web-based forum. The results are described as categories of
information needs associated with stages of the patient journey.
Theresultsareimportant because they inform our understanding
of how individuals search for information about taboo-ridden
disorders; and they are useful becausethey caninformthedesign
of digital interventionsin response.

Rationale

Information-seeking describes an individual’s conscious effort
to acquire information in response to a need or gap [8]. An
information need emerges from the redlization that one’'s
knowledge is insufficient to satisfy a goal at hand and then
culminates in locating information that contributes to
understanding and meaning [9]. Information-seeking is a
complex phenomenon characterized by theinterplay of seekers
personal needs, learning styles, availableresources, and affective
components, among others [10]. It begins when one realizes
the need for information and ends when that need is believed
to have been satisfied [11].

Health information—seeking has been defined as a
“problem-focused coping strategy ... adopted by individualsas
a response to a threatening situation” [12], which may also
include “the urge to confront oneself with the threatening
situation by means of seeking more information about it” [13].
The problem isimportant because health care providers aswell
as researchers are interested in understanding “how and why
individuals obtain health information, where they go to retrieve
such information, what particular types of information they
prefer, and how the health information sought is used” [14].
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Much prior scholarship points out that information needs can
vary on the basis of the disease or condition. In addition to
clinical information like symptoms and treatments; individuals
may also seek emotional support, anonymity, and privacy,
especially for conditions (such as ST1s) whose incidenceinvokes
stigma [15,16]. In these cases, individuals answering the
guestions (physicians) may also prefer anonymity. Researchers
have attempted several innovative techniques to encourage a
more open dialogue with patients with STls about their
information needs. In addition to the traditional methods such
as focus groups and structured interviews, novel techniques
such as concept cards [17], photo-based projective techniques
[18], computer-assisted video dlicitation [19], and vignettes
[20] have been used. However, the success of these methodsis
associated with the facilitator’'s skills and can generate
incomplete or incorrect outcomes [21]. Consequently, eliciting
and understanding the information needs of a patient with an
STI remains a chalenging endeavor. This is the precise
challenge we undertake in this study.

Methods

M ethods Overview

We used aGT approach relying on secondary dataanalysis[22].
Use of secondary data sources in GT approaches is quite
common. Following theideathat all is data, grounded theorists
have used avariety of sources such asdocuments[23], text, and
transcripts of written materia [24,25]. However, 2 issues assume
importance when conducting a GT approach using secondary
data. First, the secondary data source should berich in terms of
volume and diversity to develop a generalizable theoretical
framework. Second, the researchers should use contextual
positioning [26] to collect the data for analysis, which involves
approaching data reflectively to establish the context. In this
study, we address both these issues, asdescribed in thefollowing
sections.

We adopted a GT approach because it is appropriate for
deciphering shades of meaning, implied pointers, and included
efforts to traverse between an utterance or aphrase or sentence
to the larger context of the discourse. We considered the
possibility of automated analyses, which offers scale and
efficiency, but decided not to pursue it because, in its current
level of maturity, automated analysis may not produce as
conceptualy rich observationsas GT. Such methodsalso require
significantly larger data sets and may lead to spurious
correlations at lower volumes of data

As a descriptive approach that emphasizes the discovery of
central concepts, GT iswell suited to uncover the information
needs of patients with STIs. GT is aso agood fit because of a
lack of prior theoretical work that explainstheinformation needs
of individuals who are affected by a taboo-ridden condition
such asan STI. Although much prior work [27,28] has discussed
patients' information needs at a more general level, it has not
accounted for the unique challenges that the stigmatizing
disorders (such as STIs) present. When applied rigoroudly, GT
isarobust methodology that fitswell in practical situationswith
a real-world orientation. It is an iterative approach, where
researchers interlace data collection and analysis until
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“concepts’ emerge. The concepts areinterpreted in responseto
the research goal, which in this case is to understand the
information needs of individualswho have or suspect they have
contracted an STI.

As patterns begin to emerge, the concepts are classified and tied
to the context, which in this case is patient journeys, grounded
intherealities of seeking information when faced with different
uncertainties. We applied the GT approach with the following
specific decisions.

Data Collection

We collected transcripts of questions and responses from the
Question-and-Answer forum of the American Sexual Health
Association (ASHA), anonprofit organization operating in the
United States. Inlinewith itsmission to “empower individuals,
families, and communities to achieve sexualy healthy lives
through education and advocacy,” ASHA offers a web-based
community that connects patients, families, friends, and
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caregivers to support individuals with STls. The web-based
portal sponsored by ASHA and maintained by the Inspire
community allows individuals who have or suspect they have
contracted an ST1 to ask STI-related questions. The volunteers
who respond to questions include caregivers (nurses and
physicians), social workers, health communi cation experts, and
individual swith prior experience managing their STIs. Although
the content can be generated by any member participating in
the community, the threads are moderated by experts. The portal
requests nonidentifiableinformation from the contributors, such
as age, gender, and location.

After cleansing the data, we obtained 549 transcripts, which
comprised questions and associated responses. For each
transcript we collected (1) the query posted by the individual
who has or suspects he/she has contracted an STI, (2) responses
to the query posted by other participants on the portal, and (3)
nonidentifiable information of each contributor on their profile
(Figure 1).

Figure 1. Data collection from the web-based forum. ASHA: American Sexua Health Association, STI: sexually transmitted infection.
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Data Analysis

Data analysis included generating summaries of participant
demographics, followed by a characterization of questions for
each demographic, and finally, an analysis of the content of the
transcripts. During this content analysis, thefirst phaseinvolved
analyzing the complete set (549 transcripts) sequentially with
open coding (extraction of keywords and phrases, and assigning
codes to each [29]), which resulted in 115 unique codes. The
results were examined to identify a subset (73 transcripts) on
the basis of the uniqueness of codes they generated. This
selection was thus nonprobabilistic, and followed theoretical
sampling guidelines stipulated by prior research [30]. The
second phase of the analysis (with 73 transcripts) involved
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revisiting these transcripts for more intense analysis with the
“constant comparative method” [29]. Werevisited thetranscripts
to compare codes extracted from the initial transcripts against
those from later transcripts. This phase also involved axial
coding (grouping the codesto identify code clusters[29]), which
resulted in 43 categories. Thelast phase of the analysis process
involved selective coding, which included identifying and
articulating higher-level themes[29]. Theoretical saturationwas
observed in this iterative process as the number of new codes
dropped to near-zero. Across these phases, we generated several
memos and representations to record details, and capture
different interpretations. The effort was managed with the
Atlasti software. Figure 2 outlines the data analysis process.
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Figure 2. Dataanalysisacross 3 phases.
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Table 1 shows an example of outcomesfrom the coding process
toillustrate the path from raw datato the discovery of concepts.
The effort was data-driven but influenced by the authors
exposure to prior research [31].

Table 1. Anexample of data coding.

Coding _| Identifying .| Generating _| Articulating
transcripts | concepts | categories “| themes
Open coding Axial coding Selective coding T

---------------- - Theoretical sampling ———

Memos and diagrams

An important ancillary outcome from our analysis was the
recognition that the individual patients appeared to follow a
journey that started with symptom manifestation and progressed
through several stages to ongoing maintenance of the disease.

Phase 2: axial coding Phase 3: selective coding

Raw data Phase 1: open coding
“| just found out today that | tested o  Fedling miserable
positiveand | am lost for words| can't «  Feeling anxious
stop crying | don'tknow whattodol've «  Feeling lost

been married for 3 years made the
biggest mistake of my life went out my
marriage now | don't know what to do
or how to tell my partner”

Feeling remorseful

I'm driving myself crazy on google.”

Struggling with lack of relevantin-

«  Managing negative sentiments  Psychosocial information

needs

Incomplete information

formation «  Concern about misinformation
o Overwhelmed by internet-based
content
“Thethought of even meetingaman «  Fear of disclosing information «  Worries about future relation-

and having to explainit al over again «

to anew person never feels good.” have achild

Worrying about not being able to

ships
«  Anxiety about bleak prospects

Results

Participant Characteristics

The participants in the forum, 87 individuals (47 women, 29
men, and 11 not specified) ranged in age from 18 to 74 years
(women: 20 to 52 years, median ~29 years, average ~30 years,
mode ~34 years; men: 18to 74 years, median ~43 years, average
~42 years, mode ~49 years). Asmany as 2 out of 3 querieswere
posed by individuals aged between 18 and 35 years. Only 5
individual s described themselves as part of the LGBT (lesbian,
gay, bisexual, and transgender) community (self-reported, does
not necessarily suggest lack of participation from the most
vulnerable population segment). The data do not include
individuals who may have visited the forum to read posts from

https://www.jmir.org/2021/11/€30125

others (without asking or responding to a question). Despite
these caveats, 62% of the posted questions were from female
information seekers. Most frequent infections discussed were
herpes, syphilis, chlamydia, genital warts, and gonorrhea (a
total of 503 occurrences). Very few (3 occurrences) of
preventive behaviors discussed and included condom use and
vaccinations.

Categories of Information Needs

The key finding was the different categories of information
needs. Here, the unexpected finding was that as many as 59%
of the queries belonged to the category of psychosocial
information needs, indicating a set of diverse concerns. Figure
3 summarizes these findings.
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Figure 3. Categories of information needs.

Psychosocial - information
related to the psychological
and social well-being of the
individuals seeking care
[34].237(59%)
occurrences

Category 1: Clinical Information Needs

The first category, clinical information needs is defined as the
informational commaodity used to make care-related decisions
[32] and accounts for a significant part of information
technology budgets within the health care organizations [33].
It included detail s about the conditions, symptoms, risk factors,
epidemiology (how the disease spreads), possible differential
diagnosis, clinical presentation, and prognosis. The following
excerpt illustrates this further.

| had unprotected sex with a man last week and
afterwards, he told me that his previous partner has
HSV-2. He told me that she hasn't had an outbreak
inyears and that he's never had an outbreak. Should
| be concerned about contracting HSV-2? | was going
to get tested in a month and see what the results are.
Any information will help.

The clinical information sought may include diagnosis and
initial treatment and other relevant information such astreatment
costs and access. The following excerpt illustrates this further.

If I’ve catched chlamydia conjunctivitis only on my
left eye as a first contact with the germ, for example
fromtouching with my hand a infected fluids and then
with the same hand touching my eye (No penetration,
or oral sex). Isit possible the chlamydia goes to my
sexual organs with the pass of time? (Considering
that the first contact with the germwas in the eye).

The individual seeking such information often shared personal
circumstancesin an effort to seek specific clinical information
and even offered advice to others. The following excerpt
illustrates this further.

Today | begin the transition to a new apartment as
my disease has progressed to the point of not being
able to climb stairs anymore. | can barely walk on
level ground as the bacteria that has been living in
my body for apparently many, many years has
irreversibly damaged my nervous system. If you have
been sexually active in the past 20 years, please get
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Clinical - the informational
commodity used to make
care-related decisions [32 ], a
significant contributor to
technology budget [33]. 138

(35%) occurrences

Logistical - information
about the activities
involved in procuring or
access to medical care [32 ]
such as locations and cost.
25 (6% ) OCCcurrences

tested for Syphilisbeforeit getstothe* tertiary” stage
and you wind up disabled like me.

Category 2: Logistical | nformation Needs

The second category, logistical information needsis defined as
information about activities involved in procuring and access
tomedical care[32]. Itincluded 2 broad subcategories. Thefirst
was financial considerations such as insurance coverage or
out-of-the-pocket cost of medication and treatment. The
following excerpt illustrates this further.

I've been advised by 3 doctors that | NEED surgery
for the removal of anal warts and most likely are
internal, anyone been through the surgery in the anal
area? What's the cost like? process? HELP ME | am
so scared, I've been infected since December of 2010
I've had a few freezing treatments, it never worked
for me, now in need of surgery.

The second subcategory wasinformation about providers, testing
facilities, appointment timelines, and reviews about providers
and test efficacy. Questions about educational resources,
contraceptives, and hel plineswere also discussed. Thefollowing
excerpt illustrates this further.

| am unable to find information on any website with
a suggested timetable from exposure for STD testing.
Does anyone know thisinfor mation/suggestion where
to look? Which diseases should beretested in another
period of time?

Category 3: Psychosocial Information Needs

The third category, psychosocial information needs is defined
as the information related to the psychological and social
well-being of the individuals seeking care [34]. These needs
were not only the most complex but also the most idiosyncratic
[35,36]; they are aso highly sought after and least
well-addressed, as evidenced by the appearance of
high-sentiment words such as “shocked,” “worried,
“depressed,” “scared,” and “fear” in 82% of the transcripts.
Psychosocia needs emerge to cope with the negative emotions
involved with a general feeling of not being healthy [37]. Such
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needs are amplified in stigmatizing topics such asthoserelating
to STls. “Psychosocial needs’ vary considerably through each
phase of the patient's journey. Several excerpts illustrate this
further.

| had unprotected sex 3 days ago and suddenly have
atingling/pain feeling in my inner thig/groin and kind
of throughout my leg. | am kind of freaking out
because I'm thinking the worse, i might just be
paranoid can you please help mefigure out what this
is. No other symptoms just what i described above.

The concerns expressed by participants included the shock of
becoming infected with STl s, the despair and anger associated
with the outcome.

| feel like my world is shattered. I’ ve cried an ocean
and amstill trying to processall this. I'mjust looking
for a support group on how to cope with this

Participants described the feeling of being dirty or contaminated
with extreme negative emotions, including suicidal tendencies,
as highlighted in the transcripts bel ow.

| just started dating another woman about 2 months
ago when | noticed a small bump... like a pimple...
on my penis. | went to my doctor thinking it was a
benign skin tag. | had skin tags removed from other
parts of my body in years past. | was shocked...
absolutely shocked when the doc told me that the
bump was a genital wart. | fedl dirty, trashy and
disgusted.

Some worried about being judged by the providers and talked
about embarrassments because of disclosing unpleasant and
discrediting details about prior sexua behavior. The following
transcriptsillustrate these issues.

I have seen multiple doctors and most have said they
look like very tiny warts (almost microscopic) but are
too small to treat since any of the treatments used
would ruin healthy surrounding skin. Two docs even
said not worry since “ | look like a healthy person”

and they should clear ontheir own. That was 15 years
ago. Some docs think its from another type of genital
hpv other than 6 or 11. Thisis so frustrating and |
amnow in my 40s. | have seen over 8 doctors.

Two other issueswere also frequently discussed. Theseincluded
worries about treatment adherence with complex treatment
regimens and fear of dealing with associated pain.

| know it’snot the end of theworld and it’ Il get better,

but it’sjust fresh and the pain in HORRIBLE, anyone

have advice?? Or remedies to make the outbreaks

less pain.
Concerns about revealing to current and prospective partners
isanother common concern. Although there are regulations for
partner communication and contact-tracing, thereisinadequate
guidance about on how to (1) engage in such difficult
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conversation and (2) deal with the anxiety of revealing such
information to a partners.

These concerns are especially pronounced among middle-aged
and senior information seekers.

The thought of even meeting a man and having to
explain it all over again to a new person never feels
good. The thought of being single after not being
single for so long is anxiety-provoking enough.
There was also worry about postincidence sex life and the fear
of passing the infection to others. This was amplified among
participants who feared the negative consequences to their
reproductive health.

| was hoping to find other momswho have breastfeed
their children successfully with HSV-2. | have been
exclusively pumping and bottle feeding due to an
article | read about contracting HSV through
breastfeeding and so I've stopped but desperately
want to breastfeed and was hoping I'm being
completely irrational about this. I’ve never had an
outbreak on my nipples nor did | realize that was
possible. Hoping to be able to breastfeed again
without risking my baby’s health.

Patient Journey

The ancillary finding from the analysis—the patient
journey—al so revealed how individual sin this group progressed
through different stages. We observed several references about
patient stages (temporal progression of events, feelings, and
things) in the question transcripts during the coding and
memoing phases. On mapping the emergent codes to patient
stages, we arrived at a tentative flow of patients seeking
information on STIs. Subsequent literature review revea ed the
concept of patient journey maps and its fit with the goal of this
study. Therefore, drawing on ideas from patient journey maps
[38], we developed a conceptualization of how individuals
progress through different stages of experience [39-41].

Adopting a clinical focus, prior scholarship has also created
disease progression flows highlighting changes in signs and
symptoms over time [42]. Although there is some alignment
between patient journey and disease progression, patient journey
map is a broader concept and presents the various stages of
patient experience, including touchpoints with care providers,
and feelings and emotions they experience. We present the
details below.

Thejourney begins when an individual experiences symptoms,
which may lead to evaluative tests and diagnosis, and an
exploration of treatment options before reaching a treatment
decision. Follow-upsfor any troubleshooting would eventually
lead ongoing maintenance of the disease. These stages were
identified by examining the codes and synthesizing the ideas
across transcripts. Figure 4 summarizes the patient journey.
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Figure 4. Patient journey.
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The journey map concept has been used in prior research to
explore needs across different stages in case of patients with
cancer [43,44] or patients undergoing surgical interventions
[45]. With the help of these ideas, we were able to interpret our
findings; for example, by mapping the types of questions against
different stages of the patient journey (Figure 3). Specifically,
we found that the clinical information and psychosocial
information needs varied considerably across the stages of the

patient’sjourney map, whereas|ogistical information needsdid
not.

Information Needs Across the Patient Journey

The specific types of information needsfor each category varied
across the stages of the patient journey. For example, clinical
information needs in the evaluation and diagnosis stage were
about tests, samples, and pain management; these changed to
treatment outcomes and side-effects during the troubleshooting
stage. Figure 5 summarizes these needs.

Figure5. Clinica information needs during the patient journey. OTC: over-the-counter.
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The psychosocial information needs during the evaluation and
diagnosis stage were about loss of self-control, seeking cause
and blaming, and feeling contaminated; these transitioned to
worries about treatment adherence, poor self-image, and
disclosing information to partners during the troubleshooting
phase. Figure 6 summarizes these needs.
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Thelast category of information needs (logistical information)
was not analyzed in this manner because of the small number
of instances. Relative frequencies of the two categories (clinical
and psychosocial information needs) were computed for each
stage. Table 2 summarizes this information.
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Figure 6. Psychosocial information needs during the patient journey. STI: sexually transmitted infection.
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Table 2. Relative frequencies of information needs across stages of the patient journey.
Journey stage Symptom Evaluation and Initial treatment Treatment Troubleshooting, % Ongoing
manifestation, % diagnosis, % exploration, % decision, % maintenance, %
Clinical needs 36.22 16.69 21.86 8.32 12.66 423
Psychosocial needs 31.50 18.32 12.46 11.44 19.20 7.12

Discussion

Principal Findings

This research adds to a stream of work that has explored
information needs and information-seeking in general [46,47]
and for specific populations [48]. Some of these studies have
explored the information needs of women with HPV [49], health
information needs of ethnically diverse adolescent patientswith
STIs [50], and preventive information needs among
HIV-negative individuals [51]. Our work is unique in that it
provides a comprehensive depiction of the information needs
and includes three categories, clinical, logistical, and
psychosocial, which are mapped across each stage of the patient
journey.

A key finding is a complex set of psychosocial information
needs, some of which vary with each stage of the patient journey
and othersthat persist across stages. Moreimportantly, wefound
that psychosocial information needs are most critical for
individuals who have or suspect they have contracted an STI.
This category of information needs remains least explored in
prior work and is likely to present significant barriers to
information access, further exacerbated by patients' general
reluctance to seek in-person help and the lack of information
sources that cater to these needs. Unlike clinical and logistical
information needsthat arewell catered to by current information
sources, there appears to be a lack of appropriate or tailored
sourcesthat can respond to the psychosocial information needs.
Additionally, the study also points to a lack of emphasis on
information-seeking for preventive behaviors.

https://www.jmir.org/2021/11/€30125
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Implicationsfor Practice

Thiswork has significant implicationsfor practice by informing
the design and development of information sources. Current
information sources (general and specialized search engines
and information portals) can respond to the patients' clinical
and logistical information needs but do not consider their
psychosocial information needs. Our findings highlight their
relative importance of this category of information needs
(approximately 59%) from a patient's perspective and can
therefore encourage future designers to develop information
sources as well as discussion forums that respond to this
deficiency. Our findings are timely aswe witnessa surgein the
number of people seeking information on the internet.

From an information-seeking perspective, our study underscores
the need to cater to the emotional challenges of theindividuals
who have or suspect they have contracted an ST1. Broadly, our
study aludes to the need to understand and explore the
information needs of individuals struggling with stigmatizing
conditions. More research is warranted to explore similarities
and differences among such disorders, and how we can respond
to the information needs from these populations.

Limitations

There arelimitationsto thiswork. First, the study relieson data
gathered from ASHA—one of the largest forums for patients
with STIsin the United States. Even though ASHA contains a
large volume of questions and responses, it may not reflect all
of the information needs of patients with STls. Analyzing
information from other websites may provide additional insights.
Further, ASHA caters mostly to people living in the United
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States. Therefore, the results may not entirely reflect the
differences in the information needs of individuals in other
settings.

Second, athough the study uncovered the information needs
for individuals in this group, it cannot fully describe their
information-seeking behaviors. Third, this work consolidates
the patient journey into a single representation. Although it is
grounded in rigorous and systematic mapping, the patient
journey map is a generalized pathway, and individual patients
may not aways conform. The findings of this study may not
apply to such nonconforming patients. Furthermore, this work
does not account for variation among different STls. Future
work can examine additional  sources, explore
information-seeking behaviors, and capture pathways for
subgroups of patients. Lastly, athough it is unlikely that
information portals (such asWebM D) instead of and web-based
forums (such as ASHA) can address all the information needs
of individuals from this group [50], it is important to explore
how individuals may combine these sources.

Mulgund et a

Conclusions

Thefindings of this study emphasize that the information needs
of individualswho have or suspect they have contracted an STI
includes a range of information, including logistical and
psychosocial queries, and not just clinical information.
Psychosocial information, which is diverse and idiosyncratic,
is sought most frequently. These information needs vary across
the patient journey stages. Thefindings have significant practical
implications for organizations providing web-based medical
information and designing forumsthat allow patients, volunteers,
and providers to connect. The incidence of an STI represents
an example of an outset of a stigmatizing medical condition
that prevents open information-seeking. This work highlights
several specific components of information needs and some
peculiar problems that are associated with such stigma. Based
on the classification of information needs and its mapping to
the patient journey, future work can contribute to the design of
more compassionate and personalized responsesto information
needs with emerging technologies such as conversational Al
and others.

Authors Contributions

All authors have made sufficient and meaningful contributionsto the conception, design, data collection and analysis, and drafting
and editing the manuscript. All authors have reviewed the final version and consent to be accountable for all aspects of the work.

Conflictsof Interest
None declared.

References

1. Sexualy Transmitted Infections (STIs). World Health Organization. 2019 Jun 14. URL : http://www.who.int/news-room/
fact-sheets/detail/sexually-transmitted-infections-(stis) [accessed 2021-01-06]

2. AmericansAre Getting STDsat Record Rates. Time. 2018 Aug 28. URL : https://time.com/5379165/std-rates-sex/ [accessed

10.

11.
12.

https://www.jmir.org/2021/11/€30125

2021-01-06]

CDC estimates 1 in 5 peoplein the U.S. have a sexually transmitted infection. Centersfor Disease Control and Prevention.
2021 Jan 25. URL: http://www.cdc.gov/medi alrel eases/2021/p0125-sexual y-transmitted-infection.html [accessed 2021-04-09]
Casper C, Crane H, Menon M, Money D. HIV/AIDS Comorbidities: Impact on Cancer, Noncommunicable Diseases, and
Reproductive Health. In: Holmes KK, Bertozzi S, Bloom BR, Jha P, editors. Mgjor Infectious Diseases (3rd edition).
Washington, DC: The International Bank for Reconstruction and Development / The World Bank; 2017.

Incidence, Prevalence, and Cost of Sexually Transmitted Infections in the United States. Centers for Disease Control and
Prevention, National Center for HIV Viral Hepatitis STD and TB Prevention. 2013. URL.: https://npin.cdc.gov/publication/
incidence-preval ence-and-cost-sexual ly-transmitted-infecti ons-united-states [accessed 2020-12-13]

Gray N, Klein J, Noyce P, Sesselberg TS, Cantrill JA. Health information-seeking behaviour in adolescence: the place of
the internet. Soc Sci Med 2005 Apr;60(7):1467-1478. [doi: 10.1016/j.socscimed.2004.08.010] [Medline: 15652680]
Alzougool B, Chang S, Gray K. Towards a comprehensive understanding of health information needs. Electron J Health
Inform 2008;3(2):15 [FREE Full text]

Miller VD, Jablin FM. Information seeking during organizational entry: influences, tactics, and amodel of the process.
AMR 1991 Jan;16(1):92-120. [doi: 10.5465/amr.1991.4278997]

Leu D, Kinzer C, Coiro J. Toward atheory of new literacies emerging from the Internet and other information and
communication technologies. In: Theoretical Models and Processes of Reading (5th edition). Newark, DE: International
Reading Association; 2004:1570-1613.

Case DO, Andrews JE, Johnson JD, Allard SL.. Avoiding versus seeking: the rel ationship of information seeking to avoidance,
blunting, coping, dissonance, and related concepts. JMed Libr Assoc 2005 Jul;93(3):353-362 [FREE Full text] [Medline:
16059425]

Krikelas J. Information-seeking behavior: Patterns and concepts. Drexel Libr Q 1983;19(2):5-20.

Rees CE, Bath PA. Meeting the information needs of adult daughters of women with early breast cancer. Patients and health
care professionalsasinformation providers. Cancer Nurs 2000 Feb;23(1):71-79. [doi: 10.1097/00002820-200002000-00012]
[Medline: 10673810]

JMed Internet Res 2021 | vol. 23 | iss. 11| €30125 | p. 9
(page number not for citation purposes)


http://www.who.int/news-room/fact-sheets/detail/sexually-transmitted-infections-(stis)
http://www.who.int/news-room/fact-sheets/detail/sexually-transmitted-infections-(stis)
https://time.com/5379165/std-rates-sex/
http://www.cdc.gov/media/releases/2021/p0125-sexualy-transmitted-infection.html
https://npin.cdc.gov/publication/incidence-prevalence-and-cost-sexually-transmitted-infections-united-states
https://npin.cdc.gov/publication/incidence-prevalence-and-cost-sexually-transmitted-infections-united-states
http://dx.doi.org/10.1016/j.socscimed.2004.08.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15652680&dopt=Abstract
https://www.semanticscholar.org/paper/Towards-a-comprehensive-understanding-of-health-Alzougool-Chang/2bf615c1cb325a47f1d21888dce8a93c8271f5e0
http://dx.doi.org/10.5465/amr.1991.4278997
http://europepmc.org/abstract/MED/16059425
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16059425&dopt=Abstract
http://dx.doi.org/10.1097/00002820-200002000-00012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10673810&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Mulgund et al

13. ReesCE, Bath PA. Information-seeking behaviors of women with breast cancer. Oncol Nurs Forum 2001 Jun;28(5):899-907.
[Medline: 11421149]

14. Lambert S, Loiselle C. Health information seeking behavior. Qual Health Res 2007 Oct;17(8):1006-1019. [doi:
10.1177/1049732307305199] [Medline: 17928475]

15. AllanK, Burridge K. Forbidden Words: Taboo and the Censoring of Language. In: Cambridge University Press. Cambridge:
Cambridge University Press; 2006.

16. MacAndrew R, Martinez R. Taboos and Issues. Chicago, IL: LTP; 2001.

17. Sutton B. Playful cards, serioustalk: a qualitative research technique to elicit women’'s embodied experiences. Qualitative
Research 2011 Apr 14;11(2):177-196. [doi: 10.1177/1468794110394070]

18. Caleb-Solly P, Hind A, Vargheese J. Cameras as cultural probes in requirements gathering? Exploring their potential in
supporting the design of assistive technology. 2011 Presented at: Inth International Symposium on Computer-Based Medical
Systems (CBMS); June 27-30, 2011, Bristol p. 2011-2024. [doi: 10.1109/cbms.2011.5999158]

19. Spezialetti M. Putting People in the Picture: Building Requirements Gathering, Design SpecificationCommunication Skills
with Video Scenarios. 2021 Presented at: SIGCSE '21: The 52nd ACM Technical Symposium on Computer Science
Education; March 13-20, 2021; Virtual URL: https://doi.org/10.1145/3408877.3432553 [doi: 10.1145/3408877.3432553]

20. BadwinJL, Singh H, Sittig DF, Giardina TD. Patient portals and health apps: Pitfalls, promises, and what one might learn
from the other. Healthc (Amst) 2017 Sep;5(3):81-85 [FREE Full text] [doi: 10.1016/j.hjdsi.2016.08.004] [Medline; 27720139]

21. DeJonckheere M, Vaughn LM. Semistructured interviewing in primary care research: a balance of relationship and rigour.
Fam Med Community Health 2019;7(2):e000057 [ FREE Full text] [doi: 10.1136/fmch-2018-000057] [Medline: 32148704]

22. Heaton J. Secondary analysis of qualitative data. SAGE Research Methods Foundations 2019. [doi:
10.4135/9781526421036849600]

23. Glaser B. Basics of Grounded Theory Analysis: Emergence vs. Forcing. Mill Valley, CA: Sociology Press; 1992.

24. Bernard H, Ryan G. Qualitative and Quantitative Methods of Text Analysis. In: Hand-book of Method in Cultural
Anthropology. Lanham, MD: Altamira Press; 1998:595-646.

25. BirksM, Mills J. Grounded Theory: A Practical Guide (2nd edition). Thousand Oaks, CA: Sage Publications; 2015.

26. RaphN, Birks M, Chapman Y. Contextual positioning. SAGE Open 2014 Sep 29;4(3):215824401455242. [doi:
10.1177/2158244014552425|

27. Tang PC, Newcomb C, Gorden S, Kreider N. Meeting the information needs of patients: results from a patient focus group.
Proc AMIA Annu Fall Symp 1997:672-676 [FREE Full text] [Medline: 9357710]

28. Duggan C, Bates|. Medicine information needs of patients: the relationships between information needs, diagnosis and
disease. Qual Saf Health Care 2008 Apr;17(2):85-89. [doi: 10.1136/gshc.2005.017590] [Medline: 18385399]

29. Barney G. Doing Grounded Theory: Issues & Discussion. Mill Valley, CA: Sociology Press; 1998.

30. Coynel. Sampling in qualitative research. Purposeful and theoretical sampling; merging or clear boundaries? J Adv Nurs
1997 Sep;26(3):623-630. [doi: 10.1046/].1365-2648.1997.t101-25-00999.x] [Medline: 9378886]

31. Charmaz K. Teaching theory construction with initial grounded theory tools: a reflection on lessons and learning. Qual
Health Res 2015 Dec;25(12):1610-1622. [doi: 10.1177/1049732315613982] [Medline: 26646825]

32. Smith R. What clinical information do doctors need? BMJ 1996 Oct 26;313(7064):1062-1068 [ FREE Full text] [doi:
10.1136/bmj.313.7064.1062] [Medline: 8898602]

33.  Anderson JG. Clearing theway for physicians use of clinical information systems. Commun. ACM 1997 Aug;40(8):83-90.
[doi: 10.1145/257874.257895]

34. Rumsey N, Clarke A, Musa M. Altered body image: the psychosocial needs of patients. Br J Community Nurs 2002
Nov;7(11):563-566. [doi: 10.12968/bjcn.2002.7.11.10886] [Medline: 12447117)

35. JulienH, Fouriel. Reflections of affect in studies of information behavior in HIV/AIDS contexts: An exploratory quantitative
content analysis. Libr Inf 2015 Jan;37(1):3-9. [doi: 10.1016/j.lisr.2014.09.001]

36. O'Grady L. Meeting health information needs of people with HIV/AIDS: sources and means of collaboration. Health Info
Libr J 2008 Dec;25(4):261-269 [FREE Full text] [doi: 10.1111/].1471-1842.2007.00764.x] [Medline: 19076672]

37. Brashers DE, Goldsmith DJ, Hsieh E. Information seeking and avoiding in health contexts. Human Comm Res 2002
Apr;28(2):258-271. [doi: 10.1111/].1468-2958.2002.tb00807.X]

38. Reay SD, Collier G, DouglasR, Hayes N, Nakarada-Kordic |, Nair A, et al. Prototyping collaborative rel ationshi ps between
design and healthcare experts: mapping the patient journey. Design for Health 2017 Mar 10;1(1):65-79. [doi:
10.1080/24735132.2017.1294845]

39. Trebble TM, Hansi N, Hydes T, Smith MA, Baker M. Process mapping the patient journey: an introduction. BMJ 2010
Aug 13;341:¢4078. [doi: 10.1136/bmj.c4078] [Medline: 20709715]

40. McCarthy S, O'Raghallaigh P, Woodworth S, Lim Y'Y, Kenny LC, Adam F. Embedding the pillars of quality in health
information technol ogy solutions using "Integrated Patient Journey Mapping" (IPJM): case study. IMIR Hum Factors 2020
Sep 17;7(3):€17416 [FREE Full text] [doi: 10.2196/17416] [Medline: 32940610]

41. Kimbell L. The Service Innovation Handbook: Action-oriented Creative Thinking Toolkit for Service Organizations.
Amsterdam: BIS Publishers; 2014.

https://www.jmir.org/2021/11/e30125 JMed Internet Res 2021 | vol. 23 | iss. 11 | €30125 | p. 10

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11421149&dopt=Abstract
http://dx.doi.org/10.1177/1049732307305199
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17928475&dopt=Abstract
http://dx.doi.org/10.1177/1468794110394070
http://dx.doi.org/10.1109/cbms.2011.5999158
https://doi.org/10.1145/3408877.3432553
http://dx.doi.org/10.1145/3408877.3432553
https://linkinghub.elsevier.com/retrieve/pii/S2213-0764(16)30012-4
http://dx.doi.org/10.1016/j.hjdsi.2016.08.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27720139&dopt=Abstract
https://fmch.bmj.com/lookup/pmidlookup?view=long&pmid=32148704
http://dx.doi.org/10.1136/fmch-2018-000057
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32148704&dopt=Abstract
http://dx.doi.org/10.4135/9781526421036849600
http://dx.doi.org/10.1177/2158244014552425
http://europepmc.org/abstract/MED/9357710
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9357710&dopt=Abstract
http://dx.doi.org/10.1136/qshc.2005.017590
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18385399&dopt=Abstract
http://dx.doi.org/10.1046/j.1365-2648.1997.t01-25-00999.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9378886&dopt=Abstract
http://dx.doi.org/10.1177/1049732315613982
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26646825&dopt=Abstract
http://europepmc.org/abstract/MED/8898602
http://dx.doi.org/10.1136/bmj.313.7064.1062
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8898602&dopt=Abstract
http://dx.doi.org/10.1145/257874.257895
http://dx.doi.org/10.12968/bjcn.2002.7.11.10886
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12447117&dopt=Abstract
http://dx.doi.org/10.1016/j.lisr.2014.09.001
https://doi.org/10.1111/j.1471-1842.2007.00764.x
http://dx.doi.org/10.1111/j.1471-1842.2007.00764.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19076672&dopt=Abstract
http://dx.doi.org/10.1111/j.1468-2958.2002.tb00807.x
http://dx.doi.org/10.1080/24735132.2017.1294845
http://dx.doi.org/10.1136/bmj.c4078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20709715&dopt=Abstract
https://humanfactors.jmir.org/2020/3/e17416/
http://dx.doi.org/10.2196/17416
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32940610&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Mulgund et al

42.

43.

45,

46.

47.
48.

49,

50.

51.

Brown DL, Frank JE. Diagnosis and management of syphilis. Am Fam Physician 2003 Jul 15;68(2):283-290 [FREE Full
text] [Medline: 12892348]

Ciria-Suarez L, Jiménez-Fonseca P, Palacin-Lois M, Antofianzas-Basa M, Férnandez-Montes A, Manzano-Fernandez A,
et al. Ascertaining breast cancer patient experiences through ajourney map: A qualitative study protocol. PLoS One
2020;15(12):e0244355 [FREE Full text] [doi: 10.1371/journal.pone.0244355] [Medline: 33347475]

Nanton V, Dacherty A, Meystre C, Dale J. Finding a pathway: information and uncertainty along the prostate cancer patient
journey. Br JHealth Psychol 2009 Sep;14(Pt 3):437-458. [doi: 10.1348/135910708X342890] [Medline: 18718111]
Mirnezami R, Kinross J, Vorkas P, Goldin R, Holmes E, Nicholson J, et al. Implementation of molecular phenotyping
approaches in the personalized surgical patient journey. Ann Surg 2012 May;255(5):881-889. [doi:

10.1097/SL A.0b013e31823e3c43] [Medline: 22156927)

Naumer C, Fisher K. Information needs. In: Encyclopedia of Library and Information Sciences (3rd edition). Boca Raton,
FL: CRC Press; 2010:2452-2458.

Fisher K, Erdelez S, McKechnie L. Theories of Information Behavior. Medford, NJ: Information Today, Inc; 2005.
Osorio MA. Youth information - seeking behavior 11: context, theories, models and issues. Collection Building 2008 Apr
18;27(2):90. [doi: 10.1108/01604950810870254]

Tristram A. HPV information needs. Best Pract Res Clin Obstet Gynaecol 2006 Apr;20(2):267-277. [doi:
10.1016/j.bpobgyn.2005.10.006] [Medline: 16403488]

Okoniewski AE, Lee Y J, Rodriguez M, Schnall R, Low AFH. Health information seeking behaviors of ethnically diverse
adolescents. JImmigr Minor Health 2014 Aug;16(4):652-660 [ FREE Full text] [doi: 10.1007/s10903-013-9803-y] [Medline:
23512322]

Moskowitz D, Melton D, Owczarzak J. PowerON: the use of instant message counseling and the Internet to facilitate
HIV/STD education and prevention. Patient Educ Couns 2009 Oct;77(1):20-26 [EREE Full text] [doi:
10.1016/j.pec.2009.01.002] [Medline: 19217742]

Abbreviations

ASHA: American Sexual Health Association
GT: grounded theory

LGBT: leshian, gay, bisexual, and transgender
STI: sexually transmitted infection

Edited by R Kukafka, G Eysenbach; submitted 04.05.21; peer-reviewed by A Gupta, M Vicad; comments to author 28.06.21; revised
version received 27.07.21; accepted 04.10.21; published 10.11.21

Please cite as:

Mulgund P, Sharman R, Purao S, Thimmanayakanapalya SS, Winkelstein P

Mapping Information Needs of Patients With Sexually Transmitted Infections Using Web-Based Data Sources. Grounded Theory
Investigation

J Med Internet Res 2021;23(11):e30125

URL: https://mwww.jmir.org/2021/11/€30125

doi: 10.2196/30125

PMID:

©Pavankumar Mulgund, Raj Sharman, Sandeep Purao, Sagarika Suresh Thimmanayakanapalya, Peter Winkelstein. Originally
published inthe Journa of Medical Internet Research (https.//www.jmir.org), 10.11.2021. Thisisan open-access article distributed
under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in the Journal of
Medical Internet Research, is properly cited. The complete bibliographic information, a link to the original publication on
https://www.jmir.org/, as well as this copyright and license information must be included.

https://www.jmir.org/2021/11/e30125 JMed Internet Res 2021 | vol. 23 | iss. 11 | €30125 | p. 11

RenderX

(page number not for citation purposes)


https://www.aafp.org/link_out?pmid=12892348
https://www.aafp.org/link_out?pmid=12892348
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12892348&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0244355
http://dx.doi.org/10.1371/journal.pone.0244355
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33347475&dopt=Abstract
http://dx.doi.org/10.1348/135910708X342890
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18718111&dopt=Abstract
http://dx.doi.org/10.1097/SLA.0b013e31823e3c43
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22156927&dopt=Abstract
http://dx.doi.org/10.1108/01604950810870254
http://dx.doi.org/10.1016/j.bpobgyn.2005.10.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16403488&dopt=Abstract
http://europepmc.org/abstract/MED/23512322
http://dx.doi.org/10.1007/s10903-013-9803-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23512322&dopt=Abstract
http://europepmc.org/abstract/MED/19217742
http://dx.doi.org/10.1016/j.pec.2009.01.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19217742&dopt=Abstract
https://www.jmir.org/2021/11/e30125
http://dx.doi.org/10.2196/30125
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

