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Patients’ self-reports are crucial for effective care management of clinical conditions involving subjective
symptoms. While patients often value the ability to bring in different forms of self-report data to convey
their lived experiences, they often struggle to make their data practically usable in clinical settings. To better
center patient needs in communicating illness experiences in clinical contexts, we explore the idea of patient
annotations to digital clinical self-report measures, specifically in the context of discontinuing antidepressants.
Through interviews with 20 patients with AT Annotator, a digital aid to introduce the concept of annotations,
we found that participants perceived annotations to digital clinical measures as a means to enrich self-report
measures and reduce the cognitive and emotional burden of logging. However, concerns were raised regarding
potential disruptions in patient-provider relationships and the sensitive and complex nature of mental health
contexts. We discuss opportunities for annotations to promote patient-centered communication by balancing
with clinical practicality and incorporating customization support for patients’ communication needs.
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1 Introduction

Many clinical conditions involve subjective and idiosyncratic symptoms that affect individuals’
daily lives in varying ways, including chronic pain [2, 3, 54, 83, 89], cancer [37, 50, 51, 62, 80], and
mental illness [13, 43, 70, 71, 74]. In such cases, patients’ self-reports—or any methods that rely on
an individual’s own descriptions of their symptoms, behaviors, feelings, and attitudes [39]—play a
vital role in care management by allowing patients to communicate their illness experiences with
their providers. Traditional methods to elicit patient self-reports include standardized paper-based
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measures, but relying on this approach risks losing valuable information about patients’ lived
experiences [50, 54] and hindering their agency in managing illness in everyday life [9, 10, 32].

To mitigate the limitations of the traditional approaches to eliciting patient self-reports, Human-
Computer Interaction (HCI), Computer-Supported Collaborative Work (CSCW), and Health In-
formatics communities are increasingly developing and using technology to support patient self-
reports. In particular, HCI and CSCW researchers have proposed novel methods such as pictorial
trackers [9], digital storyboards [50, 51], and media probes [29, 50, 51] to account for patients’
individual illness experiences. These studies showed that customizable tracking tools could lead to
an increased sense of agency [9] and promote patient-centered communication [50, 51].

Although patients often value the ability to bring in these various formats for capturing data,
they often face issues making their data practically usable in clinical settings, making it hard to
communicate their lived experiences [27, 60, 104, 105]. While providers often use standardized
self-report measures during intake [20] because they reliably capture aspects of patients’ quality of
life [35, 62], patients might feel their health experiences are not fully conveyed through them [50,
54, 62]. One way to better center patient needs in clinical symptom measures routinely used in
clinical care is through annotations, which allow patients to adapt and extend these self-report
measures with their own ideas. Allowing patients to annotate standardized self-report measures
with free-form data could potentially empower them to convey their lived experiences to their
providers while preserving clinical relevance.

In this paper, we explore the idea of patient annotations to clinical self-report measures as one
way to promote patient-centered communication. We examine two research questions:

e RQ1: What goals do patients think annotations to clinical self-report measures support in
promoting patient-centered communication?

e RQ2: What goals do patients think annotations to clinical self-report measures may fall short
of achieving in promoting patient-centered communication?

We examine these research questions in the context of discontinuing antidepressants. More than
half of the people who attempt to discontinue antidepressants experience debilitating withdrawal
symptoms [34], including flu-like symptoms, insomnia, nausea, and sensory disturbances [34, 85, 86,
103]. Since most withdrawal symptoms lack objective measures, providers typically rely on patients’
self-reports using standardized tools. However, due to the subjective nature of the withdrawal
symptoms and variability of patient tolerance for dose reductions [52, 86], such measures might
not fulfill providers’ and patients’ symptom monitoring needs. Discontinuation of antidepressants
thus presents a useful case study for studying patient adaptations of clinical self-report measures.

To understand how technology can better support patient adaptation to clinical measures, we
designed AT Annotator, a low-fidelity prototype that allows users to enhance standardized clinical
self-report measures with five annotation types: free-text notes, emojis, animated GIFs, icons, and
body parts. We then conducted individual interviews with 20 patients who were either interested
in stopping their antidepressants or in the process of discontinuing them, using AT Annotator
as a digital aid to introduce the concept of annotations. Participants felt that annotations could
effectively support many of their communication goals by enriching clinical measures with their
individual illness experiences, such as symptom fluctuations and the impact of medication changes
on daily life. They believed annotations could also empower them to highlight their primary
concerns to their providers, aid in recalling symptom experiences, and alleviate the logging burden.
However, participants were concerned that visual annotations, such as GIFs and emojis, might
disrupt the professional relationship with their providers due to their casual or ambiguous nature.
Participants further pointed out that annotations might not adequately address the sensitivity
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and complexity of mental health contexts, potentially imposing significant mental and emotional
burdens while lacking the flexibility needed to convey mental health experiences.

Based on the findings, we discuss opportunities for annotations to support patients in conveying
their personal experiences and influencing the direction of their communication with providers. We
further propose incorporating customization support to cater to patients’ diverse communication
needs around the form of patient-generated data. Lastly, we highlight opportunities to enhance the
clinical practicality of digital symptom measure annotations by guiding patients to focus on those
more pertinent to their ongoing care when sharing them with providers.

The key contributions of this work include:

e Understanding of patient perceptions of what goals annotations to clinical symptom measures
support or fall short of achieving in supporting patient-centered communication. While patients
felt annotations would enrich clinical measures with their individual symptom experiences and
alleviate the cognitive and emotional burden of logging, they also thought that visual annotations,
such as GIFs and emojis, might interrupt the professional relationship with providers and fall
short of considering the sensitivity and complexity of mental health contexts.

e Implications for further research and implementation of self-tracking technology for patient-
centered communication, particularly around (1) examining the utility and challenges of an-
notations in real-world settings to understand the practical considerations, acceptance, and
their role in patient empowerment, (2) incorporating customization support to cater to patients’
diverse communication needs around the form of patient-generated data, and (3) balancing
patient-centric communication with clinical practicality by offering guidance about what types
of information could be more pertinent to the patient’s ongoing care.

2 Background on Antidepressant Discontinuation

With the rise in diagnoses of mental health disorders in the United States, the prescription of
psychiatric drugs has rapidly increased [1]. One in six adults in the United States receives a
prescription for one or more psychiatric drugs per year, with antidepressants being the most
commonly prescribed class of psychiatric medication [4, 81]. Recently, clinical guidelines have
recommended discontinuing antidepressants when patients achieve complete symptom remission
over an extended period of time. According to the American Psychiatric Association, antidepressants
can be stopped in stable patients, although the precise timing has not been specified [8]. The United
Kingdom’s National Institute for Health and Care Excellence suggests stopping an antidepressant
six months after symptom remission is achieved [41]. Discontinuation of antidepressants is also
considered in other circumstances, such as when patients report intolerable side effects [86], when
the medication is ineffective in treating a target condition [25], or when special conditions (e.g.,
pregnancy or breastfeeding) exist that may adversely affect ongoing antidepressant treatment [103].

Research has indicated that discontinuing antidepressants involves significant challenges. A sys-
tematic review article reported that more than half of the people who attempt to discontinue antide-
pressants experience withdrawal symptoms [34]. Patients may experience debilitating withdrawal
symptoms, including flu-like symptoms, insomnia, nausea, and sensory disturbances [34, 85, 86, 103].
These symptoms can last for months or even years [34, 85], which could lead to serious psychiatric
problems such as suicidal ideation [46]. Clinical recommendations advise gradual discontinuation
(a taper) rather than abrupt cessation to prevent withdrawal symptoms [8, 41, 75]. However, there
is no established protocol for planning the gradual discontinuation of antidepressants [52, 76]. The
American Psychiatric Association [8] and the National Institute for Health and Care Excellence [41]
only provide vague guidance on tapering, such as “over the course of at least several weeks” or “at a
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rate proportional to the duration of treatment,” respectively. Therefore, providers devise tapering
protocols based on their clinical intuition and often struggle if lacking experience [56].

Past work suggests that tapering plans should be tailored to individual patients along with careful
symptom monitoring because tolerance for dose reductions could vary by individual [42, 45, 52, 86].
Providers typically rely on patients’ self-reports using clinician-rated instruments, such as the
Discontinuation-Emergent Signs and Symptoms (DESS) checklist [88], to monitor whether patients
have any new or worsening withdrawal symptoms or the Hamilton Depression Rating Scale
(HDRS) [47], the Patient Health Questionnaire (PHQ-9) [61] and the Beck Depression Inventory
(BDI) [14] to monitor potential relapse of depressive symptoms. If relapse occurs, providers often
revert to a higher dose or consider alternative treatments such as different medications.

However, given the subjective nature of common withdrawal symptoms as well as depressive
symptoms, this approach may be limited in capturing patients’ lived experiences during the taper.
Recent work shows that many patients feel that they do not receive adequate support for their safe
discontinuation of psychiatric drugs from their providers and turn to online health communities [42,
45, 79]. These patients often engage in self-tracking of their drug history and daily symptoms,
with some following taper plans they found in online health communities. Acknowledging the
importance of understanding patients’ lived experiences and the need for provider engagement
in the tapering process [45], Papoutsaki et al. argued that such patient-generated logs could
instead be leveraged to facilitate patient-provider collaboration for the safe discontinuation of
psychiatric drugs [79]. For example, patient-generated logs could serve as evidence of patients’
illness experiences and medication adherence, allowing providers to distinguish between withdrawal
and relapse and adjust their prescriptions accordingly.

3 Related Work
3.1 Patient-Generated Data and Self-Reports

Research in HCI, CSCW, and Health Informatics has explored ways to promote patient-centered
communication using patient-generated health data, highlighting the benefits of patient-driven
practices. Patient-tracked data can empower patients to assert their voice in clinical consultations
by helping them construct and share their narratives [28, 82]. For example, it can serve as objective
evidence of their illness experiences, which can be more acceptable for providers than a verbal nar-
rative [82]. Prior work also showed that patient-tracked data could help providers better understand
patients by providing rich information about patient preferences, goals, and values [27, 28, 53].

An important part of patient-generated health data is patient self-reports—including pain self-
assessment [2, 3, 54, 83, 89], mood tracking [13, 50, 51, 70, 71, 74], and journals about daily rou-
tines [50, 51, 62]. Patients’ self-reports play a vital role in care management, enabling them to share
qualitative insights about their illness experiences and improving providers’ understanding of their
quality of life, well-being, and burden of symptoms [51, 105]. This information is particularly useful
for understanding subjective and unique symptoms that impact daily life in conditions such as
chronic pain [2, 3, 54, 83, 89], cancer [37, 50, 51, 62, 80], and mental illness [13, 43, 70, 71, 74].

Traditionally, self-reports are generated through clinical interviews conducted by trained profes-
sionals based on disease-specific measures [27, 78, 83, 98]. Although clinical interviews can ensure
reliable patient assessment [66, 78], this approach has several drawbacks. These interviews rely on
patients’ retrospective recall, which might be biased by their symptom experience at the time of
reporting or recent extremes [80]. In addition, time constraints of typical clinical visits may prevent
providers from eliciting detailed accounts of patient experiences [66, 78, 83]. Thus, providers often
find clinical interviews insufficient for understanding what happens between visits [51].
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Another common method to elicit patient self-reports is using self-report measures. Two terms
closely related to self-reporting in clinical settings are patient-reported outcome (PRO) measures and
observations of daily living (ODLs). PRO measures are validated tools for monitoring and assessing
patients’ symptoms, functional status, and health-related quality of life [20]. Numerous PRO
measures exist, including disease-specific and generic ones, typically in the form of multiple-choice
questionnaires [20]. Typical PRO measure questions include the frequency and severity of symptoms,
their impact on daily life, and perceptions of conditions or treatments [35]. PROs are the gold
standard for assessing symptoms in clinical trials [24, 92] and are also widely used in routine clinical
care to monitor symptoms and evaluate treatment outcomes [35, 92]. As standardized, validated
instruments, PROs reliably capture some aspects of patients’ quality of life [35, 62]. However, relying
on standard measures risks losing valuable nuances about patients’ lived experiences [50, 54, 62]
and diminishing their sense of agency in managing illness in everyday life [10, 11, 32]. Pichon et
al. [82] suggested that patients could feel unheard or dismissed when standardized clinical measures
used in their care fail to capture key aspects of their illness experiences.

In contrast to PROs, which are clinician-defined and patient-generated, ODLs are patient-defined
and patient-generated data [22] with a greater focus on personal experiences of health. Brennan et
al. highlighted that medical language often differs from patients’ everyday experiences, suggesting
ODLs as a new mechanism for patients to collect personally meaningful health data and express
their unique experiences in their own words [22]. However, such patient-defined tracking often
produces free-form data that may not align with clinical standards and are often seen as clinically
irrelevant to providers [104, 105]. The heterogeneity in data forms and representations further
complicates provider interpretation of patient-tracked data [27, 60, 104, 105]. In this work, we
explore how tracking technology might better center patient needs in communicating their illness
experiences with their providers while maintaining clinical relevance.

3.2 Patient-Centered Communication and Care

Research has suggested that patients and providers tend to focus on different aspects of illness,
leading to divergent concerns and priorities [5, 7, 26, 48, 64, 84]. While providers tend to base
their care recommendations on biomedical data (e.g., lab results), patients experience illness as
personal events that directly impact various aspects of their daily lives [5-7, 26, 48, 64]. For
example, patients may prioritize certain activities (e.g., gardening) or relationships (e.g., newborn
grandchildren) when planning treatments, but these personal needs are not routinely discussed
in clinical settings [64, 65]. Patients often struggle to communicate personal aspects of illness,
withholding what matters most to them (i.e., values) due to a perceived communication boundary,
which limits providers’ ability to align care recommendations with patients’ priorities [65]. In
addition, providers may overlook non-medical aspects of illness that are important to patients due
to their focus on medically oriented goals [15, 69]. Such communication gaps can lead to conflicts
in care priorities, negatively influencing patient health outcomes [17].

Prior work suggests that aligning patient and provider perspectives requires a collaborative pro-
cess to identify and translate meaningful patient concerns into actionable insights for providers [5-
7]. Studies have proposed ways technology could help bridge the gap between patient and provider
perspectives, particularly by empowering patients to communicate the unique, personal aspects of
their illness experiences. Berry et al. [16, 17, 19] suggested utilizing open-ended prompts [16, 18]
or visual artifacts (e.g., photos and videos) [17, 19] to better equip patients to discuss their val-
ues during clinical visits. They argued that open-ended, exploratory tools could help overcome
perceived communication boundaries, whereas tools explicitly designed to generate discussion
topics with their providers might reinforce existing boundaries, highlighting the value of sup-
porting exploratory reflection [18]. Chung et al. [28, 29] characterized personal tracking data in
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patient-provider collaboration as boundary negotiating artifacts [63] to mediate different spheres
of expertise. Consistent with Berry et al. [15, 17, 19], they suggested the potential benefits of
incorporating visual artifacts to resolve disagreements between patients and providers [28, 29].

Prior work has also proposed different types of technology features that support the curation
of patient-driven tracking data, making it easier for providers to review meaningful data points
within the time constraints of clinical visits. Filtering features can support patients and providers
in focusing on tracking data that are most relevant to their health goals [29, 105]. Features for
flagging or sorting based on a range of factors, such as the level of patient concerns or severity
of symptoms, can also aid in communicating patients’ priorities during visits [6, 7, 51, 82, 91].
Supporting annotations, or allowing patients to augment standardized self-report measures with
their own ideas, could further enable patients to mark exceptional events and add contextual
information to set an agenda before visits [6, 7, 28, 93]. However, we have a limited understanding
of how patients and providers perceive these adaptations to better convey their illness experiences.
As a first step to address this gap, we explore patient annotations to clinical measures a means of
facilitating patient-centered communication on subjective illness experiences.

3.3 Patient-Driven Tracking

Prior work has demonstrated that patients often track aspects of their illness experiences with or
without provider involvement. Patients’ data practices can provide useful self-insights into their
conditions [40, 44, 74] and facilitate self-expression and mindfulness [3, 74]. Studies show that
patients may prefer configuring their own tracking regimens rather than relying on pre-defined
options from providers [9, 37, 50, 51, 72, 91]. Past work has proposed ways to support customized
tracking for patient needs. For example, Schroeder et al. [94] proposed goal-directed tracking,
allowing patients to customize data types and frequency based on their health goals. Similarly,
Karkar et al. [57] presented TummyTrials, a tool that generates customized study protocols to
identify causal relationships between food triggers and symptoms of irritable bowel syndrome.

Further, HCI studies have proposed various ways to support free-form descriptions of patients’
illness experiences. Yamashita et al. [106] and Luo et al. [68] showed that free-form texts enable
individuals to describe their experiences in a flexible manner. Stawarz et al. [99] and Mishra et
al. [73] and other studies in medical informatics [97, 100] demonstrated that emojis could be an
effective way to convey emotions in clinical settings as it reduces cognitive burden by using symbols
frequently used in everyday life [97]. Icons have been suggested as a way to allow for succinct and
efficient communication on teletherapy platforms [87]. Adams et al. [3] proposed tailoring pain
assessment measures (e.g., coloring, number picker, illustrative faces, slide bar) to consider patients’
individuality in how they experience and process symptoms. Ayobi et al. [9] suggested pictorial
symptom journaling to improve a sense of agency in patients with multiple sclerosis, surfacing
the need to consider individual data collection preferences. Hong et al. [50, 51] similarly proposed
digital storyboards for adolescent cancer patients to communicate their illness experiences in their
preferred ways. Prior work suggests that self-tracking can serve as a mechanism for patients to
articulate their needs in personalized ways. Inspired by prior work, we explore how technology
can better support patient-driven tracking through annotations to clinical measures.

4 Methods

To understand how annotations could support patient adaptation to clinical measures, we conducted
interviews with 20 patients who were either interested in stopping or in the process of discontinuing
their antidepressants. This study was approved by our institution’s Institutional Review Board.
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4.1 Study Procedures

We designed AT Annotator as a digital aid for understanding how annotations to clinical measures
might help or hinder patients’ communication needs when tapering antidepressants. The aim of
designing AT Annotator as a low-fidelity prototype was to introduce the concept of annotations
during the interviews.

4.1.1 Prototype Design. We designed a low-fidelity prototype, AT Annotator, to elicit conversations
about how annotations to clinical measures might support their communication goals with their
providers. The design of our prototype was influenced by findings from prior studies on clinicians’
use of validated scales, both in the space of tapering antidepressants [14, 47, 61, 88] and outside [30,
31]. These studies suggested that providers regularly ask patients to complete clinical self-reports,
review them prior to patient interactions, and use them to inform treatment plans. While AT
Annotator was created for the specific case of antidepressant tapering, we expect the design
principles could be applied to other domains where standardized clinical measures are used, such
as chronic pain [30] or cancer [31].
Our prototype illustrated the following features:

(1) Standardized clinical self-report measures. AT Annotator includes self-report questions that are
widely used in the context of tapering antidepressants as well as part of standardized clinical
measures, such as the PHQ-9 [61] and the DESS checklist [88] (Figure 1). PHQ-9 [61] is a
widely used self-report measure designed to assess the severity of depressive symptoms. This
scale is relevant to tapering antidepressants because it is useful for monitoring the relapse of
depressive symptoms with dose changes. The DESS checklist [88] is a self-report measure
specifically designed to monitor withdrawal symptoms that patients might experience when
discontinuing antidepressants. This scale is useful for monitoring what type of withdrawal
symptoms, if any, patients are experiencing and how severe they are. We included these
questionnaires as prior work suggested that providers often monitor withdrawal symptoms
during the antidepressant tapering process [56]. To ensure their relevance, a board-certified
psychiatrist validated these questions as representative of the most frequent and noteworthy
symptoms in the context of tapering antidepressants. In addition, we added some questions as
a daily questionnaire, including daily mental wellbeing, the severity of common withdrawal
symptoms (e.g., dizziness), the time when the symptoms were experienced, and medication
adherence, with the advice of the board-certified psychiatrist.

(2) Annotations to clinical self-report measures. AT Annotator provides users with the ability to
enhance their clinical survey responses using five annotation types, which include free-text
notes, emojis, animated GIFs, icons, and body parts (Figure 2). Prior studies in HCI and Health
Informatics have proposed that these forms could effectively support aspects of self-tracking
and patient-provider communication. For example, free-form texts provide the flexibility for
users to describe their thoughts and feelings [68, 106] and convey contextual information
around standardized clinical measures [95]. Emojis and animated GIFs have been suggested as
a way to better convey emotions within and outside clinical settings [12, 33, 55, 73, 97, 99, 100].
Similarly, icons have been suggested as a way to provide communication shortcuts on
teletherapy platforms [87]. With free-text notes, users can type out anything that they want
to convey to their doctor in free form. With emojis, GIFs, and icons, users can search for
relevant images and add them to describe how they feel about particular symptoms or their
overall health. With body parts, users can specify the affected area by clicking on a specific
part of the body manikins (Figure 2). Users can add these annotations to their clinical survey
responses by clicking on the edit icon next to each question (Figure 1 (b)) and selecting an
annotation method in the bottom navigation bar (Figure 1 (c)). Given our study consisted
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Patient Health Questionnaire DESS scale Daily Questionnaire

Instruction: Over the last 2 weeks, how Instruction: Since the last visit, have 1) How would you rate your mental (4]

often have you been bothered by any of you experienced any changes in the wellbeing today?

the following problems? Select a number following symptoms? . .

from 0-3 (0=not at all, 1=several days, o 2 : 28 ..
o Poor Good

2=more than half the days, 3=nearly 1) Irritability (4

everyday) o

2) Have you experienced any of the (4]

1) Little interest/pleasure in doing () 3 following symptoms today?

i Indicate how severe each symptom was

and check what time of the day you

Not . Nearly experienced it
atat 0 112 Everyday Disziness

¥ b Symptom severity
2) Feeling down, depressed, or

hopeless . Little Very
ovo @2 3 EE 2.

Not Nearly

Time experienced
aat 0 112 - Everyday
Morning
3) Trouble falling/staying asleep (4]
Isleeping too much 3) Antidepressant medication Q;

Not [ Dosage taken
atal 100 1 |2 Everyday,

Zoloft 100 mg

T © GF @ T S T @ GF @ T

Fig. 1. The AT Annotator low-fidelity prototype includes (a) Standardized self-report questions including
the PHQ-9 [61] and the DESS checklist [88], (b) Features for adding annotations to responses for specific
questions by clicking on the edit icon next to each question, (c) Different annotation methods in the bottom
navigation bar, including free-text notes, emojis, animated GIFs, icons, and body parts.

Free-text note Emojis GIFs Icons Body Parts
Q Q Q
s2g /)
o X | m
LS A
(B \ N\ @ Severe
JEA o

Fig. 2. The AT Annotator low-fidelity prototype contains five types of annotation methods: free-text notes,
emojis, animated GIFs, icons, and body parts. Users could reflect on the utility of adding these annotations
to each question of their clinical survey responses. Icons and GIFs are from GIPHY.com and Flaticon.com.

of exploratory interviews with a low-fidelity prototype, the visual artifacts (e.g., emojis,
GIFs, icons) in Figure 2 were mere examples that show the overall concept of annotations to
clinical measures, rather than specific design outcomes to be evaluated. Our goal for their
representation was to aid participants in envisioning the use of annotation tools.

(3) Symptom summary report. AT Annotator generates a monthly symptom report to provide a
summary of the annotations as well as their responses to the clinical measures for facilitating
patient-centered communication about their illness experiences during or between visits.
These sorts of summary reports have been commonly proposed and created to present
patient-generated data to clinicians [29, 59, 82, 93, 104, 105]. Some common features of these
summary reports include numerical summaries and graphs to allow providers to get a quick
overview of the data and decide whether they should take a close look at it if they find
anything noteworthy, which were replicated in AT Annotator. Figure 3 shows an example
of a summary of annotations for an entire month. As prior work suggested that providers
often decrease the medication dosage every month [56], we chose a month-long period to
summarize patient-generated data through AT Annotator. The report provides (1) users’
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Summary of Results

Week 1 Week 3 Week 4

Irritability New Dizziness

DESS
Dizziness New Brain zaps

Irritability 25 Dizziness 2 Dizziness 2 Dizziness 3
Dizziness s Brainzaps (4

Average withdrawal
symptom severity
(1: little to now,

5: very severe) E‘ x) ﬁ

PHQ-9 Moderate depression Mild depression Minimal depression Minimal depression

Average mental a
wellbeing score 0
(1: very poor, ‘ ’ .
5: very good) I wanted to go back to the:
the brain z3ps.
Medication
adherence 75% 25% 95% 75%
(Zoloft 100mg)

Fig. 3. The AT Annotator prototype included a monthly symptom report that summarizes the annotations as
well as responses to the clinical measures. The report provides (1) user responses to standardized questionnaires,
such as DESS [88] and PHQ-9 [61], (2) average withdrawal symptom severity and mental well-being scores, (3)
medication adherence, and (4) annotations added by users. The report utilizes color-coded indicators; green
denotes positive trends in symptoms, while red indicates negative trends. Annotations appear in gray callouts
attached to corresponding clinical survey responses. Icons and GIFs are from GIPHY.com and Flaticon.com.

responses to standardized questionnaires, such as DESS [88] and PHQ-9 [61], (2) average
withdrawal symptom severity and mental well-being scores, (3) medication adherence, and
(4) annotations added by users. The report utilizes color-coded indicators; green denotes
positive trends in symptoms, while red indicates negative trends. Annotations appear in gray
callouts attached to corresponding clinical survey responses.

4.1.2  Interview Study. We conducted all interviews remotely using video conferencing. One or
two members of our research team conducted each interview, lasting 50 to 60 minutes. Our study
used AT Annotator as a backdrop to understand the role of technology in communicating patient
experiences to providers during the tapering process.

During the interviews, we first asked about participants’ experiences of stopping their antidepres-
sants, focusing on existing interactions with their providers and challenges with changes to their
medication doses. Next, we showed an example of standardized clinical measures commonly used in
the context of tapering antidepressants in the low-fidelity prototype, asking what participants felt
about the topics covered by the survey and if there were other things that they may want to convey
to their doctors. We then walked participants through different annotation methods (i.e., free-text
notes, emojis, GIFs, icons, and body parts) in the prototype, asking whether and how different
annotation methods might help patients convey their individual experiences to their providers.
We emphasized to participants that all described annotations (e.g., the specific emojis and GIFs)
shown in the prototype were mere examples of the overall types of annotations and encouraged
them to think broadly about how they might perceive the utility of that type of annotations. Lastly,
we showed participants a prototype of a monthly report that provides a summary of the patient
annotations as well as their responses to the clinical measures, asking their opinions about how
such a report might impact communication with their providers.

4.1.3 Data Analysis. All interviews were video-recorded, automatically transcribed, and manually
revised to correct errors afterward. We used inductive thematic analysis [21, 90] to qualitatively
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analyze interview transcripts without preconceived categories or theories. The first author open-
coded the transcripts to identify patterns in the dataset. The full research team discussed and
identified themes through multiple rounds of peer debriefing meetings. From this coding, we
identified the main themes about patient goals being supported or left unmet by annotations, which
we used to organize our findings. The final codebook contained six parent codes—including concerns
about tapering, limitations of existing clinical communication practices, enriching clinical symptom
measures, alleviating logging burden, establishing a professional communication environment, and
considering the sensitivity and complexity of mental health contexts—and 20 child codes.

4.2 Participants

We recruited participants through three channels: (1) ResearchMatch,! a non-profit program that
helps connect people interested in clinical studies and researchers (17 participants), (2) recom-
mendations of psychiatric providers at the medical center of our institution (two participants),
and (3) word-of-mouth through our personal networks (one participant). Our eligibility criteria
included individuals who are: (1) 18-65 years old, (2) have been receiving treatment with an SSRI,
SNRI, or other SRI antidepressants for at least three months, (3) are either interested in stopping
their antidepressants or in the process of discontinuing them, and (4) do not have a comorbid
DSM-5 diagnosis of schizophrenia, schizoaffective disorder, or a substance use disorder that is
currently active. We settled on these criteria with the advice of the board-certified psychiatrist
in order to (1) include patients who could consent and had relevant interests and experiences, (2)
exclude patients who had a different serious mental health condition (e.g., schizophrenia) and were
receiving psychiatric treatment that would benefit from monitoring additional clinical self-reports,
as this could distract from our RQs, and (3) exclude patients who would require more active provider
involvement than the typical, which would reduce the need for at-home clinical monitoring. We did
not exclude patients who had other multiple chronic conditions. We compensated each participant
with $30 cash or a gift card for a one-hour interview session.

Participants included 18 Caucasians, one Asian, and one Hispanic or Latino, consisting of four
males and 16 females, ranging in age from 22 to 65 (median = 35.5) (Table 1). The median annual
household income of our participants fell between $50,000 and $75,000. The majority of participants
had been taking antidepressants for over four years (N=12). Four participants were in the process
of discontinuing their antidepressants at the time of the study, twelve participants had prior
experiences of attempting to discontinue their antidepressants, and four participants had no prior
experience of discontinuing their antidepressants but were interested in doing so. Most participants
(12) had taken antidepressants for over four years, while one participant had taken them for 3-4
years, five for 2-3 years, and two for 1-2 years. All our participants were based in the United States.

4.3 Limitations

Our study sample skews toward the experiences of Caucasian females in their 20s and 30s, potentially
influencing the transferability of our findings [36]. According to the National Center for Health
Statistics [23], the prevalence of antidepressant use was significantly higher among females (17.7%)
than males (8.4%) during 2015-2018, indicating a nearly twofold difference. Thus, our study sample
somewhat reflects the gender distribution of the overall population taking antidepressants. Males,
older individuals, and people from diverse racial backgrounds may have distinct relationships with
their healthcare providers and different perspectives on annotation methods than those identified in
our study. For example, males may experience unique challenges in healthcare settings due to social
expectations of masculinity, affecting their communication style and openness with healthcare

Ihttps://www.researchmatch.org/
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Table 1. Participant demographics, including gender, age, years on antidepressants, and tapering attempts

Alias Years on antidepressants | Tapering attempts
P1(F, 65 | >4 Ongoing

P2 (M, 36) | 3-4 3-4 years ago
P3(F,32) | >4 In the last year

P4 (M,57) | >4 None

P5(M,25) | >4 Ongoing

P6 (F,53) | >4 2-3 years ago
P7(F,22) | >4 2-3 years ago

P8 (F, 23) | 2-3 In the last year

P9 (M, 65) | >4 None

P10 (F, 23) | 2-3 Ongoing

P11 (F,22) | > 4 More than 4 years ago
P12 (F, 26) | 2-3 Ongoing

P13 (F,38) | >4 In the last year

P14 (F,38) | > 4 2-3 years ago

P15 (F,35) | > 4 More than 4 years ago
P16 (F,48) | > 4 More than 4 years ago
P17 (F,51) | 1-2 None

P18 (F, 38) | 2-3 In the last year

P19 (F, 29) | 1-2 None

P20 (F, 27) | 2-3 More than 4 years ago

providers [101]. Older individuals are more likely to have established long-term relationships with
their healthcare providers and be more accustomed to traditional healthcare practices. Therefore,
they might be less receptive to annotation methods that heavily rely on technology or less interested
in adopting a novel tool that has not yet been integrated into traditional clinical practices.

In order to understand the utility of adapting provider-administered clinical scales, we narrowed
our focus to the perspectives of patients and examined if such an approach could meet their needs.
While this initial exploration is valuable, engaging with healthcare providers is likely to reveal
potentially conflicting viewpoints. Given providers’ scarce resources [27, 104, 105], we expect
there are serious challenges to adopting this approach in clinical settings despite the opportunity
for improved patient care. Future research on incorporating provider needs into the design of
annotation tools would advance our understanding of how to present the annotations in ways
providers could understand and accept, and whether providers would engage with them at all.

Our study method was exploratory interviews with the aid of a low-fidelity prototype, AT Anno-
tator, to elicit patient perspectives on the potential use of annotation tools in their care processes.
Therefore, the findings were grounded in participants’ envisioned use of tools that incorporate
such features instead of their real-world experiences. Although our low-fidelity prototype was
useful for exploring how people envision using annotations for patient-centered communication,
deploying a functional prototype in real-world settings would be necessary to examine how often
patients would annotate, what sorts of annotations they would include, and how they would use
the annotations to communicate with their providers in practice. Further, before deploying such a
tool in real-world clinical settings, all contents and visual artifacts should be carefully designed to
address specific patient needs and validated by providers who have domain expertise.
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5 Findings
We present our findings on how annotations might support patient-centered communication in the

context of tapering antidepressants, focusing on whether patients believed annotations to clinical
self-reported measures could support their communication goals in clinical settings.

5.1 Goals Supported by Annotations

Overall, participants perceived that annotations to clinical measures could effectively support many
of their goals in communicating with their providers, particularly by enriching clinical measures
with individual symptom experiences and alleviating the cognitive and emotional burden of logging.

5.1.1 Enriching Clinical Measures with Individual Symptom Experiences. Participants perceived
that annotations could enrich clinical measures with individual symptom experiences, including (1)
symptoms not covered in standard surveys, (2) localized physical symptoms, (3) symptom severity,
frequency, and duration, (4) personal circumstances impacting mental health, (5) complex mental
health symptoms, and (6) the impact of medication changes on daily life.

Conveying symptoms that are not covered in standard clinical surveys. Several participants men-
tioned experiencing symptoms not covered in commonly used standardized clinical self-report
measures during antidepressant tapering. For example, P2 had sexual side effects when taking
antidepressants and desired to track his improvement as the medication dose decreased, but the
clinical surveys he was asked to fill out during appointments lacked relevant questions. Participants
also highlighted some aspects of psychiatric symptoms not covered in the clinical surveys. P13
was concerned about communicating her itching, which she had experienced during her previous
episodes of medication nonadherence: “My doctor says that itching can be a physical manifestation
of depression. If I don’t take it for a day or two by accident, I start getting itching and it’s just horrible.
I wish the survey covered those physical aspects.” P15 similarly wished that there was a way for her
to communicate night terrors with her provider: “There are things that are not part of the survey
that I would talk to my doctor about. Sometimes I experience night terrors, and there’s never any kind
of question about that.” Therefore, she appreciated annotations, specifically free text, as a means to
communicate symptoms not covered by clinical measures.

Describing localized physical symptoms. Participants thought annotations with body parts would
help them describe localized physical symptoms. P2 believed that visual annotations that indicate
specific body parts would help him convey withdrawal symptoms more accurately: “Sometimes
you’re having an issue in a certain part of the body, and you have a hard time explaining where an
issue is on the body. For example, when I started tapering off my medication this time, I felt some
pressure on my head. It would have been helpful to be able to say that these are the locations where
I'm feeling this pressure and be able to annotate that with the graphic.” P20 further emphasized the
value of visual annotations, particularly in telemedicine settings: “You could annotate where the
headache is and pinpoint exactly where that’s happening, especially for telemedicine since you’re not
physically with your doctor to tell them where things are happening.”

Conveying symptom severity, frequency, and duration. Participants found clinical measures inad-
equate in accurately conveying details about the severity, frequency, and duration of symptoms
during the tapering process, viewing annotations as an effective means to describe such details.
P20 expressed concerns about solely relying on clinical measures to summarize her psychiatric
symptoms between visits because it would not accurately reflect fluctuations in symptoms: ‘T don’t
want them to just get a view of the week and be like, okay, she was three out of five on average. It’s not a
fair assessment for that week. I might have had three really great days and four terrible days. The only
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thing that they [providers] are seeing would be the average. That gives me anxiety.” Participants thus
perceived the benefits of using free-text annotations in accurately conveying details about their
psychiatric symptoms: “If I felt like the survey options didn’t fully encapsulate what my experience
was, I would use the notes to clarify. Let’s say I select, 1 felt depressed nearly every day, but in the free
text note, I could specify, Yes, I felt it every day, but it didn’t last very long. Most days, it lasted a short
period of time.” So I could use that to give some more context to my answer. (P12)”

Describing personal circumstances impacting mental health. Participants further desired to convey
personal circumstances that may contribute to their deteriorating mental health during the taper.
However, standard clinical surveys did not allow them to communicate recent major life events that
likely impacted their mental health, suggesting the potential benefits of annotations in facilitating
such communication. P1 said: “One thing [that I would add] is any life changes. Found out my son is
an addict, got divorced, mother died. Any life changes can play into this.” They thus envisioned that
annotations could help convey significant life events as relevant contexts to their clinical survey
responses: ‘I think it [annotations] adds a lot more nuances to the results. I don’t think that I could get
my entire message across without being able to say like, yes, I had moderate depression during week
one. But my cat just died. That’s what brought down my mood. Maybe not the medication. (P11)”

Participants further emphasized the need to convey daily events that may have influenced their
mental health during the taper. P18 wished to convey personal circumstances surrounding her
mental health flare-ups: “Contexts of what was happening around me when the symptoms were
coming up is the part that I would be trying to get across most. If both of my kids were sick and it
was a particularly stressful day, I want to contextualize the symptoms more.” P14 expressed concerns
about reporting her current mental health status solely through standard clinical surveys because
it could misguide her provider in making care decisions: “If I hit three [nearly every day] for little
interest/pleasure in doing things, they [providers] will only see three. But there might have been some
things behind it, like suffering from a UTI [urinary tract infection]. If I cannot explain why I picked
three, I worry I'll be seen as my meds aren’t working, I'm a horrible human being, and nothing helps.
For me, not being able to explain why I chose three increases anxiety.” Participants thus highlighted
that annotations to clinical surveys could help them convey potential factors influencing their
mental health, aiding providers in making informed decisions about medication changes.

Articulating complex mental health symptoms. Participants perceived that annotations could
help them articulate complex mental health symptoms during the taper. They often mentioned
experiencing challenges in explaining complex psychiatric symptoms to their providers, wishing to
have alternative ways to express their mental health status. P4 said: “There are always complications
in trying to explain to someone how you feel mentally, especially if that’s someone you rely on for
medical advice.” P20 similarly mentioned challenges in describing her mental health status: T guess
the hardest part is to describe how you're feeling. When I think of how I'm feeling about the medication
changes, ‘good’ doesn’t necessarily cover everything. It’s really difficult to describe.”

Some participants believed free-text annotations would add nuance to clinical survey responses.
P12 said: “When you're just looking at the survey answers without any of those annotations, it feels
kind of robotic, like you’re trying to squeeze your feelings into boxes. I think free-text notes could
provide nuances during the [tapering] process.” Other participants perceived that visual annotations
would better convey complex mental health states: T could see myself using GIFs to portray some
feelings, just because it is sometimes easier to have visuals rather than put it into words. Using a
GIF could be helpful when you don’t have the words for certain things. (P20)” Participants felt that
conveying personal aspects of their mental health through annotations would help their providers
understand them better. P14 noted: “We want someone to understand how we’re feeling. Emojis or
GIFs could help my doctor be like, okay, that’s how she’s feeling right now. I get that. I physically see it.”
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P19 added that annotations might lead her provider to ask more personalized questions: “Tt would
be more specific to my personal needs than just the general questions that they typically ask. So my
doctor will know what would be a better question when they see these versus when I talk to them.”

Conveying the impact of medication changes on daily life. Participants perceived annotations as a
valuable tool for describing the impact of medication changes on their daily lives, assisting providers
in making informed tapering decisions. P3 thought tolerability of her withdrawal symptoms would
be important information for her provider: “Is your anxiety tolerable with decreasing your dose?
If you’re dizzy, is it tolerable dizzy? Can you still function? Can you get yourself to the bathroom?
Kind of wondering how my doctor would change my dose or plan based on this scale.” Since this
information was not covered by clinical measures, P3 wanted to use icons for communicating the
tolerability of withdrawal symptoms: “If I were to take the survey and I'm experiencing worsening
symptoms, I would definitely use the icons. This icon probably means that I can still function and
things are tolerable in daily life.” P7 similarly thought free-text annotations would help convey
tolerability of withdrawal symptoms during the taper: “If I had this app while I was tapering off my
meds, I probably would have put a free-text note in there like, T'm so dizzy that I'm unable to work.”

Participants sought to highlight various dimensions of their daily lives influenced by medication
changes, such as work, social activities, or self-care. P4 desired to figure out how medication
changes might impact his psychiatric symptoms in different social settings, which can be included
in free-text annotations: ‘T wonder how I'm going to feel, doing things outside my home, at work,
social activities. So being able to address some of that would be helpful for the provider and myself.”
P8 wanted to specify what aspects of her daily life have been impacted by medication changes
through free-text annotations: ‘T feel like these [questions in the clinical survey] are just really broad.
Some days, it was not an issue at all for me to take care of myself, but I couldn’t take care of social
aspects of my life, and then other days, I couldn’t even get in the shower. So there needs to be an area
to write specifically what that feeling was like.”

5.1.2  Alleviating Cognitive and Emotional Burden of Logging. Participants recognized the potential
of annotations in helping them engage in more patient-centered communication by alleviating
the burden of logging. They envisioned that annotations would reduce the cognitive burden by
highlighting primary concerns and helping recall symptoms, as well as the emotional burden
associated with logging challenging mental health experiences.

Empowering the expression of primary concerns. Annotations were seen as a valuable means
for participants to offload the cognitive burden of conveying their primary concerns with their
providers. P7 wished to use free-text annotations to ensure that her concerns about withdrawal
symptoms receive attention from her provider: “If I had this app while I was tapering off my meds,
I would have put a free-text note saying, T'm so dizzy that I'm unable to work’ to make it clear
to my provider that this is something that I'm really struggling with, and I need some changes to
continue on my daily tasks.” Visual annotations were also considered effective in conveying primary
concerns. P7 believed these visual elements could highlight areas of significant impact: “Amongst all
of this data, it [an emoji] really highlights what I focused on most. I think the fact that I put an emoji
there would show my psychiatrist that this issue is affecting me more heavily, whereas my average
withdrawal symptom severity doesn’t have anything like that”

Enhancing recollection of symptom experiences. Participants found annotations valuable for re-
ducing the cognitive burden of recalling their symptom experiences from the lengthy intervals
between doctor’s visits. Given that most participants saw their providers only once or twice a year,
they often felt that their progress was not adequately monitored during the tapering process. P7
expressed a desire for more frequent and in-depth discussions about medications: T wish that I had
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more frequent visits with him [provider], just to go over the medication a lot more in-depth. But we
only talk three to five minutes at a time, and it’s basically just so he can refill my prescription. I didn’t
really feel like my progress was being monitored.” Annotations were thus seen as a potential way to
bridge this gap by providing helpful references. P8 mentioned that free-text annotations would
help her remember specific situations that influenced her mood: “I’m not going to remember a few
days later what I was specifically irritated or upset about. So this is going to be helpful” P5 perceived
that free-text annotations would help him not leave out important things about his symptom
experiences during the doctor’s visits: ‘T always kind of worry, ‘What if I left something out? What
if I forget to say something in a session?’ Having a report like this leaves what-if questions on the
table because I've already done the reporting. It gives me more confidence in my general review of
my symptoms.” P14 emphasized that visual annotations could trigger recollection of mental health
symptoms during discussions with providers: “If I add that [emoji], my provider can be like, ‘Do you
remember feeling like this?’ It might be like a trigger to recall how I was feeling at that moment.”

Alleviating the emotional burden of logging. Visual annotations were perceived as a potentially
powerful tool for alleviating the emotional burden associated with logging, allowing them to
have more control over how they monitor their symptoms. Participants envisioned that when
experiencing poor mental health, visual annotations would provide a more accessible and expressive
means of conveying emotions. Some participants noted they might experience a lack of mental
energy to write down how they were feeling, but selecting visual annotations that match their
feelings would be much easier. P14 explained: “If I'm in a bad state, I might not have the energy
to fully write down how I'm feeling. I feel like an emoji or a GIF is gonna be a lot easier to relay at
that time.” P16 similarly emphasized the ease of expressing emotions with visuals: “Sometimes
you don’t feel like you can express it in words. So I think those [GIFs and icons] would be useful. I
could look at some of these GIFs and choose Alice in Wonderland to express that feeling of getting
overwhelmed by emotion or bewildered.” P19 also highlighted the value of visual annotations during
times when verbal communication is difficult: “Sometimes I don’t feel like talking or even going to
my appointment. If it’s one of those days, I think that [visual annotations] would be a good way.”

Participants noted that visual annotations could help them document challenging mental health
symptoms, which could be used later to convey those experiences to their providers. P18 explained
that certain mental health experiences were overwhelming to verbalize or write about: “Some of the
stuff that is scarier to experience is also hard to verbalize. Writing it out makes it feel a lot more real
and frightening.” The use of visual annotations alleviated some of this burden, allowing individuals
to make a note for themselves without explicitly stating the details. P18 added: ‘T do think that the
icons are attractive. It is sort of a way that I can make a note for myself without having to deal with
explicitly saying what it was, and then I can detail it later. If 'm verbalizing it at some time distance
from the event, I think I would have an easier time describing it.”

5.2 Unmet Goals by Annotations

While participants perceived that annotations would help achieve the aforementioned communica-
tion goals in clinical settings, they felt annotations would fall short in (1) establishing a professional
environment and (2) considering the sensitivity and complexity of mental health contexts.

5.2.1 Establishing a Professional Environment in Clinical Settings. Participants felt visual annota-
tions might interrupt the professional relationship with providers by being too casual or ambiguous.

Too casual and light. Some participants felt that visual annotations often used in everyday
interpersonal communication would not mesh with their professional communication environment
in clinical settings because they might be too casual and light. P2 explained his perceptions about
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emojis and GIFs: T feel like those silly GIFs are for adding comedy and levity. But depression and
anxiety are not something that should be taken lightly. I feel like it [annotations] adds a sense of ‘Tt’s
not that big of a deal’ and makes it cute and funny, so it just feels inappropriate.” Several participants
viewed annotations with emojis and GIFs as “not very sincere” (P16), “superficial and flippant” (P17),
and for “lightening up” (P18), which led them to think those would not be appropriate for mental
health contexts. P8 felt that such visual annotations might be particularly inappropriate if she was
in poor mental health: “If I was in an okay mood, I would use them [emojis, GIFs, icons]. Sometimes,
I'd like to joke about things, so I can see how it can be a funny, humorous way to cope. But if 'm in
such a bad mood, an emoji or a little picture is not gonna kind of sum that up.”

Participants thus thought that, unlike in casual contexts, visual annotations might not be appro-
priate for communication with their providers. P18 said: ‘T send those [emojis and GIFs] to try to
lighten up a text to a friend. But this [visits for antidepressant management] doesn’t really feel like
a lighten-it-up scenario.” P5 similarly highlighted the inappropriateness of visual annotations in
clinical settings: “Emojis feel like interpersonal communication. It doesn’t generally mesh with the
way that I communicate with a mental health professional.” P19 perceived that visual annotations
were for casual interactions on social media: “It’s something that we’d use more on Facebook, and
maybe that’s how the doctor is going to see it, very casual.” They thus felt uncomfortable about using
visual annotations for communication with their providers: “Those [visual annotations] are more
casual, and I would feel a little weird or uncomfortable about using a GIF in a note to a provider. (P15)”

Too ambiguous and subjective. Some participants thought visual annotations might be too am-
biguous and subjective, making it difficult for their providers to understand their intent. P11 was
concerned about using visual annotations because the personal meanings may not be conveyed
to her provider: ‘T don’t think that those [emojis, icons, GIFs] would be helpful for providers. I know
what I meant when I used these, but for a provider, it might not mean anything. They might be like,
why would they add the Alice in Wonderland thing?” P12 was similarly worried about her providers’
potential misunderstanding of her visual annotations: I would probably be less likely to use the GIFs
with the doctor. Let’s say I put a GIF. They might interpret it differently from how I do.”

5.2.2 Considering the Sensitivity and Complexity of Mental Health Contexts. Participants pointed
out that annotations would fall short of considering the sensitivity and complexity of mental health
contexts by requiring significant mental and emotional burdens and not providing the flexibility
needed to convey complicated mental health experiences.

Mental and emotional burdens. Participants thought annotations might involve significant mental
and emotional burdens for people when going through difficult mental health experiences. P1
stated she would not have the mental energy to add a free-text annotation to clinical surveys when
in poor mental health: “In the past when I was experiencing deep depression, I don’t know if I could
properly articulate it. I can point to something real quick to convey how I'm feeling, but I don’t know
whether I could add a note when things aren’t going well. For me, when depressed, ‘Go away. Don’t
talk to me.’ I wanna put the covers over my head.” P3 noted that visual annotations might require
her too much mental energy when depressed: T feel like for someone who’s depressed, it [a GIF] is
like brain overload. Like, ‘God, damn it! I gotta go through all of that?’ I'm exhausted just trying to
choose which one.” Participants also mentioned that they would feel more emotional burden when
using personal language to log their mental health experiences through annotations. P18 said: T
try to make things more objective and less emotional when I'm talking to my doctor, creating some
distance between myself and my symptoms. When I started the medication, it was much easier to say,
T was suicidal’ than to talk about it in a more personal and emotional way. I am able to talk about
more things if 'm able to put them in that [medical] language.”
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Inflexibility to convey complicated mental health experiences. Participants perceived that visual
annotations would not be flexible enough to support them in conveying complicated mental health
status. P5 thought visual annotations would not support as flexible communication as written
words would do: T feel like emojis and GIFs are set in their nature. They’re not necessarily as flexible as
the written word would be to me. They don’t cover the breadth of symptoms or emotions.” P7 similarly
felt: “The emojis and GIFs can be used to convey emotion, but I think, with something so complicated, [
would do better explaining how I really feel with written words. If I were to just pick one of the icons to
represent how I'm feeling, I don’t think that would be sufficient.”

6 Discussion

Our findings suggest that patients see annotations as a valuable tool for communicating their illness
experiences, offering resources to convey a more authentic representation and influencing the
direction of conversations during clinical visits. Our findings further show that patients consider
various factors when selecting an annotation form, particularly how their providers will receive and
interpret it. We recommend providing customization support to cater to patients’ communication
needs, particularly considering provider perspectives. Lastly, it is crucial to consider the clinical
practicality when designing annotation tools. We highlight opportunities to enhance the utility of
digital symptom measure annotations in clinical settings.

6.1 Annotations For Facilitating Patient-Centered Communication

Through this study, we learned that patients often entered clinical visits with a clear idea about
what they wanted to convey to their providers yet lacked the means to guide conversations around
their complex symptom experiences when the interactions are centered around standardized
patient self-reports. Aligned with prior work [6, 7, 28, 29, 32, 51, 82], this finding highlights the gap
between patients’ desires to communicate their lived experiences and the limitations of current
patient-provider communication practices. As the standardized self-report measures focus on the
presence or absence of common symptoms, they often miss out on how the patient perceives and
experiences those symptoms. Our findings suggest that annotations to clinical measures could
provide patients with additional resources to describe their experiences in greater detail, potentially
bridging communication gaps with providers. Our participants valued the space that annotations
provide for documenting and elaborating on their experiences, envisioning that annotations could
convey a more authentic representation of their illness experiences, such as symptom fluctuations,
beyond being distilled down to “just a number” on a clinical scale. Our findings thus suggest that,
unlike digital passive data collection methods, which are often held up as an alternative to self-
report scales, annotations have the potential to offer patients a more authentic portrayal of patients’
lived experiences between visits while remaining grounded in standardized clinical measures.
Our findings further indicate the potential value of annotations in enhancing patient visibility in
clinical settings. Our participants valued annotations for allowing them to convey “why” behind
their clinical survey responses, such as their personal circumstances impacting mental health,
and how the medication changes impacted their daily lives. Prior work suggested that solely relying
on standardized measures could hinder patients’ sense of agency in managing their illness in
everyday life, pointing to the need to provide mechanisms for patients to articulate and communicate
personally meaningful aspects of their illness experiences [9, 10, 32, 82]. Our findings further
highlight that the act of annotating clinical scales could provide patients with a sense of validation
within the existing medical infrastructure, as their lived experiences are contextualized within a
form that providers already engage with. This technique can empower patients through concrete
means to have their voices heard and influence the direction of their communication with providers.
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6.2 Considerations of the Form of Patient-Generated Data in Clinical Settings

Our study demonstrates that patients had particular forms of annotations that they felt comfortable
presenting to their providers. We observed that patients considered various factors when selecting
an annotation form, such as their mental health status, communication styles of themselves and
their providers (e.g., level of formality), and the dynamics of patient-provider relationships (e.g.,
level of trust and bonding). For example, while some participants considered GIFs or emojis as
an effective way of communicating their health experiences, others felt that such an approach
lacked the necessary clarity for clinical settings. Further, while some participants felt GIFs and
emojis could provide effective communication tools in clinical settings, others felt those forms
were inappropriate for clinical contexts. These findings align with prior work, which highlighted
patients’ conflicting views of emojis as both lacking the seriousness needed for their challenging
illness journey and as a valuable tool for reducing cognitive barriers in representing their personal
health data by using symbols frequently used in everyday digital communication [97].

Factors such as patients’ and providers’ personalities, cultural or generational differences in
experiences with different mediums, and perceived norms in patient-provider relationships may
have influenced the contradictory viewpoints on annotation methods. In our study, participants who
described themselves as more familiar with social media or messaging apps or were younger tended
to prefer visual annotations, such as GIFs or emojis, over other forms like free-text notes, which
aligns with previous research findings on the general use of GIFs outside health contexts [55, 67].
In contrast, patients who preferred more formal communication styles, were relatively less familiar
with social media or messaging apps, or were older tended to be more reluctant to use GIFs or
emojis and preferred data forms more common in clinical discussions, such as free-text notes and
body parts. Preferences for different data forms are likely complex. For instance, some people might
prefer not to use GIFs or emojis even if they are casual with their doctors because they do not
regularly use these mediums in other communication in their daily lives.

We found it noteworthy that patients not only consider how helpful the data form will be for
conveying their experiences but also how providers will receive and interpret it. While prior work on
self-tracking has primarily focused on flexibility in data types to track more personally meaningful
data [3, 9, 50, 51], our findings highlight that social settings warrant deeper consideration of the
form and how other parties might interpret it. Studies on personal informatics in social media
demonstrated that people often consider the form in which data are shared and how it would be
perceived in social settings [38, 102]. Our findings further show that such consideration could be
particularly critical in clinical contexts where care decisions could be made based on the tracked data.
When designing a tool for supporting patient-centered communication through patient-generated
data, it is crucial to recognize that the interpretation of data forms by other parties, particularly
healthcare providers, can influence the effectiveness and reception of different data forms.

Future annotation tools could help people formally indicate their communication preferences
and needs, particularly in clinical settings. Beyond presenting different styles of annotation forms,
tools could allow people to explicitly specify communication preferences as part of aligning their
annotations with their provider perspectives. Systems could then support customizing annotation
strategies through the parameters indicating patients’ communication needs. In particular, prior
work highlighted that social contexts should be a primary consideration when designing for GIF
and emoji use, suggesting opportunities to integrate GIF or emoji recommendations into keyboards
personalized to each communication partner based on the chat log analysis [55, 58]. Using a similar
approach, future tracking tools could provide recommendations for contents and data forms for
their annotations based on patient input about their patient-provider dynamics. In addition, our
study shows that patients often worry about the flexibility of GIFs and emojis to adequately describe
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their complicated mental health status due to the limited options available online. One possible
approach to address this concern is leveraging generative Al features, such as DALL-E [77], that
can generate images from natural language descriptions to allow patients to quickly create visual
artifacts and iterate on the outcome until it meets their articulation needs. Such a feature could
further cater to aspects of patients’ relationships with their providers (e.g., the level of formality).

However, given the sensitivity of patient-tracked data, privacy risk should be considered when
implementing large language models and diffusion-infused features for annotation tools. For
example, these tools likely need to be designed in line with medical data regulations, such as
the Health Insurance Portability and Accountability Act (HIPAA) in the United States and the
General Data Protection Regulation (GDPR) in the European Union. Incorporating ways to exclude
or anonymize personally identifiable information from patient inputs could also help minimize
privacy risks in using such features. More work is needed to explore the potential impact of tracking
technology that supports the customization of annotations to clinical measures.

6.3 Balancing Patient-Centric Communication with Clinical Practicality

Our study highlights the potential of annotations to clinical symptom measures to enhance patient-
centered communication. Grounded in clinical symptom measures, patients felt that annotations
could help them convey their lived experiences to their providers while maintaining clinical
relevance. Nevertheless, it is crucial to consider the practical aspects of implementing a tool for
supporting annotations in real-world clinical contexts. Prior work suggested that patient-generated,
free-form data may not always be well-received by providers, particularly because patients tend
to bring in more data than what providers can realistically review within the time constraints of
clinical visits [49, 59, 91, 93, 94, 96, 105, 107]. In our study, some participants also mentioned that
their typical visits were as short as under five minutes, which suggests it might be infeasible or
inadequate to include additional artifacts or processes. Further, participants were worried that their
annotations could come across as overwhelming to their providers, making them skeptical about
whether their providers would actually review their annotations in practice. If annotations are not
reviewed or discussed, patients could potentially feel that their sense of agency is undermined even
more than if they only completed a standard self-report scale. Therefore, in the design of digital
symptom measure tools, it is critical to consider ways to balance patient-centric communication
with the practical demands of clinical settings.

To enhance the utility of annotations to self-report measures in clinical settings, a digital symptom
measure annotation tool could aid patients by offering guidance about the types of information that
providers might find useful to include in an annotation and explaining why this information could
be helpful. After patients create some annotations, tools could assist patients in reflecting on what
annotations could be most informational to a provider, such as data that are indicative of worsening
symptoms. In our study, participants often felt that the annotations could be helpful not only for
provider review but also for self-reflection, which suggests the potential value of annotations for
both purposes. In light of this finding, annotation tools could suggest keeping annotations that are
less clinically relevant as personal journals, such as daily mood fluctuations, even if the annotations
do not show up for provider review. Further, tools could automatically generate a bullet-point
summary from these annotations, providing patients with tailored recommendations on critical
points to discuss in their next clinical visit. Such approaches could help ensure that the annotations
presented and discussed at clinical visits are directly pertinent to the patient’s ongoing care, making
patient-driven self-tracking data more practical for care processes.
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7 Conclusion

Through interviews with 20 patients who were either interested in stopping their antidepressants
or in the process of discontinuing them, we found that annotations to clinical measures were
seen as a useful tool to enrich clinical symptom measures with individual illness experiences
and alleviate the cognitive and emotional burden of logging. However, patients also thought
annotations might interrupt the professional relationship with their providers and overlook the
sensitivity and complexity of mental health contexts. Based on the findings, we suggest opportunities
for annotations to promote patient-centered communication. We further propose incorporating
customization support for patients’ communication needs around the form of patient-generated data.
Lastly, we highlight the need to develop ways to enhance the clinical practicality of annotations.
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