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Depression is the most common mental health problem in older adults; however, a lack of understanding
in the interaction between physical and social causes hinders effective treatment. Unique issues such as
age-specific increases in comorbid physical problems and alienation from social contact can make it difficult
for health providers to identify instances of depression. These also make it difficult for depressed older
adults to communicate with their social resources, such as friends, family, and health providers. Integrating
technology-assisted collaboration with members of patients’ social network to observe and manage multi-
dimensional factors in depressed older adults’ states is a potential way to improve the quality of practitioners’
treatment-planning around these multi-dimensional factors, as well as provide assistance for family and friends’
involvement in managing the depression. We conducted an interview study on stakeholders’ perceptions of
depression and communication to understand the opportunities and challenges involved in implementing
such collaborative design. Interviewees included 16 depressed older adult patients, 10 of their family members,
and two psychiatrists. Our findings reveal new insights into 1) patients’ and families’ social values and
understandings of patients’ condition, as well as 2) how these values and understandings influenced decision-
making on communicating with each other and acting on depression. These insights have implications for
the consideration of information and communication systems to aid depressed older adults’ recovery and
engagement with social network members.
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puting; Empirical studies in HCI; • Applied computing→ Health informatics.
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1 INTRODUCTION
Depression is the leading cause of psychiatric hospitalization in older adults [63]. However, it
remains under-recognized and under-treated [23, 74]. Developing a clear treatment plan is often
hindered by age-specific factors that obstruct practitioners from clearly assessing depression symp-
toms [67]. Older adults experience increasing comorbidity of physical problems with growing age
[32], and psychosocial stressors such as health anxiety [10] or difficulties interacting with younger
individuals [60]. Under these conditions, it can be difficult for practitioners to differentiate effects
of aging from symptoms of depression. However, understanding the link between physical and
mood-related symptoms is vital for effectively treating depression in older adults [70]. Collaborative
care is widely advocated as an important element in treatment for depressed older adults. This
approach provides more social and informational resources to deal with dynamic multi-dimensional
issues such as comorbidities, medication sensitivity, and cognitive changes [18, 57, 72].

Although there are many ways to integrate collaborative symptommanagement for treating older
adult depression (such as alternative care models [72] or policy-level measures [29]), technology is
also a resource well-positioned to facilitate collaborative management given its ability to coordinate
social communication and analysis of detailed information. These abilities fulfill the key need of
distinguishing depression symptoms from other manifesting health issues in this population. The
professional resources required for a collaborative care team may not be available to all patients;
more versatile involvement of social network members in mental health care has also been highly
encouraged in the field [22]. Collaborative health technology can be particularly valuable where
symptom management may be distributed among different individuals (e.g., patient, family, friends,
doctor), by managing different sources of information and social dynamics.

Research on collaborative health technologies has demonstrated its effectiveness in assisting with
depression and older age, in separation; the unique domain of depression in older adults remains
unexplored. Technology research addressing depression has focused on illness features such as
memory and symptom fluctuation [41, 56]. Explorations of collaborative depression management
have also identified social connections of depressed individuals as both a resource for solution
planning and source of conflict [12]. Collaborative health information design has also benefited older
adults by reinforcing positive health activities and self-esteem through the mutual empowerment
of family members [14, 43]. Nonetheless, to the best of our knowledge, past work has not yet
focused on investigating how collaborative health technologies can be designed for depressed older
adults, though the issues described in the older adult depression literature demonstrate that the
individuals involved, including practitioners, struggle to treat this condition due to difficulty of
managing the complex and ambiguous sources of diagnostic information. Our work is motivated
by this opportunity to inform the design of technology to support the management of intertwined
social dynamics and illness information in older adult depression.
In the current study, we focus on the perceptions of depressed older adults and their family

in order to explore from the stakeholders’ perspective the feasibility of technology-mediated
collaborative depression management. No previous work has investigated the social feasibility of
involving different social network members to assist this population, but there is a particular need
to understand patient state in older adult depression. Social factors affect how depressed older
adults perceive and present their mental state to those around them, which becomes information
then used in the treatment process. Our work aspires to uncover the perceptions of depressed
older adults and their social network members (e.g., family) to inform design considerations for the
collaborative management of depression state information. Hence, our research questions focus
on perceptions of health and communication in the context of depression, and their influences on
treatment and communication choices:
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RQ1: How do depressed older adults and their family members perceive the depressed older
adults’mental and physical health issues, including their experiences and beliefs around
depression? And, how do these perceptions affect communication and actions regarding the
depressed older adults’ depression?

RQ2: How do depressed older adults and their family members perceive depression-related
communication with one another, as well as with other members of the social network?
And, how do these perceptions affect communications and actions regarding the depressed older
adults’ depression?

We investigated these questions by conducting semi-structured interviews with the following
members of the treatment network: 16 patients diagnosed with older adult depression, 10 of their
family members, and two psychiatrists specializing in treating depressed older adults. Our findings
inform novel considerations for designing collaborative depression-information management to
address the experiences of depressed older adults.

The specific contributions of our work are as follows:
• We provide evidence that understanding physical-mental symptom relationships is a key
mediator of recovery-supportive behavior and communication in the social network of
depressed older adults. Past work has only demonstrated the difficulty practitioners have
in clarifying these relationships, occurring uniquely in depressed older adults [32, 74]. Our
findings demonstrate how specific perceptions and the behavior of patients and their social
network impact the overall ability to elucidate these relationships and identify points of
improving understanding.

• We identify how understandings of the depression condition itself are perceived and acted
upon by patients and their families. Our analysis reveals the specific depression perceptions
and social factors which affect patients’ differential communication styles with social network
members.

• Based on the points of improvement identified in this work, we propose design approaches
to mediate constructive communication for managing depression in older adults, such as:
more considerate integration of multi-person observations on patient state, collaborative
reflection on patient’s health state for mutual understanding, and social endorsement of
actions conducive to recovery.

2 BACKGROUND & RELATEDWORK
In the following section, we consider the context in this work. We begin by explaining the psy-
chosocial characteristics unique to depression in older adults, which complicate the condition and
demonstrate the potential benefits of incorporating social resources as multiple viewpoints to help
understand the patient state and promote recovery. We follow by reviewing psychosocial factors of
older adult depression in context of relevant approaches in HCI.

2.1 Complexities in Late-life Depression
Depression is a common mental disorder with wide-ranging effects on patients’ mood and one’s
ability to function mentally and physically. It is generally more difficult to treat depression in
older adults than in younger adults due to difficulties in differentiating between the symptoms of
depression and the effects of aging. In older adults, depression is the leading cause of psychiatric
hospitalization [63]; however, it is under-diagnosed and under-treated [74]. The complexity of
issues surrounding depression in older adults is reflected by the lack of criteria in the Diagnostic
and Statistical Manual of Mental Disorders (DSM-IV) by which to identify depression in the context
of aging; it is difficult for practitioners to distinguish depression symptoms from chronic pains,
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anxieties, and disabilities experienced by aging individuals [74]. There have been recent changes in
the DSM-V [6] to make apathy-characterized depression (which is more common in older adults)
more identifiable; however, little has been done to address the issue of physical comorbidity [61].
Many features of depression in older adults are specific to aging, such as concentration difficulty
and enhanced health anxiety, but are not addressed in any DSM category. Depressive symptoms in
older adults are also often overlooked or misdiagnosed due to frequent assumption that they are
due to a concurrent medical illness [10].

The symptoms unique to or more common in older adults’ depression make it particularly difficult
to manage the condition. The enhanced health anxiety in older adults is commonly exacerbated by
depression-comorbid anxiety and persistent physical illness to create feelings of hopelessness in the
patient [42, 67]. In many instances, cognitive impairment due to depression can be combined with
existing cognitive decline to obscure the symptom accounts patients provide to their doctors and
affect treatment efficacy [7, 44]. Another major issue is the prevalence of somatization (a focus on
physical symptoms) in depressed older adults, which delays and obstructs treatment by preventing
patients from noticing important symptoms and patterns in their depression [32, 57].
This is particularly problematic because the physiological and mood-related symptoms of de-

pression are known to be tightly linked [70]. Depressive moods are often perceived as common
features of old age and may go unnoticed and under-diagnosed as a result [67]. Such issues call for
multi-dimensional approaches to clarify depression symptoms in older adults.
These issues also complicate specific aspects of treatment for depression in older adults. Many

of the most effective medications for depression are not as effective in older adults as they are in
younger patients due to general physical frailty whichmay also exacerbate drug interactions [38, 39].
Thus, activity-based treatment plans such as psychotherapy and exercise are particularly important
for this population group [67]. Combining psychosocial interventions with biological treatment
is known to provide better support and promote treatment compliance [5, 38, 42]. It is likely
that multi-modal treatment regimens are more important to patients with growing physical and
cognitive impairments, and the need to also be considerate of their social and physical ecosystems
creates a challenge for creating these treatment plans [37].
Depression in older adults presents multi-dimensional factors, ranging from psychosocial to

physical complications. Our study proposes the use of social resources to help incorporate these
different dimensions, which can reflect depressed older adults’ experiences and needs. This in turn
can facilitate the development of successful strategies to support their treatment process.

2.2 Social Design Opportunities for Late-life Depression
Generally, past approaches in technology and design have explored different ways of assisting with
depression, such as various methods of monitoring (behavioral and sensor-based) to understand
depressed individuals’ health condition [4, 6, 16, 54, 71, 75] — but there appear to be no examples
of work addressing depression in the aging context or issues specific to this population, such
as the unique social burdens or confusion of physical symptoms with depression. Technology
directed towards addressing depression in older adults is limited, but includes advances in model-
based prediction of depression in older adults [81] and design of assistive robots to engage with
independently-living depressed older adults [58]. Notably, rapport-building and the contextualiza-
tion of activities were identified to be important for engaging depressed older adults in the design
process.

2.2.1 Collaborative Health Design. Collaborative care has been particularly beneficial for dealing
with the multi-dimensional nature of depression in older adults. It is able to consider factors like
comorbid disease, cognitive changes, medication response, and patient state [57]. Research has
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shown that enhanced social support, alone, has positive effects on patient conditions. Perceived
social support bolsters a sense of control and feelings of self-esteem in depressed older adults
[82]; VanDerHorst and McLaren [73] also demonstrated the importance of social support among
depressed older adults with evidence of the negative correlation between social resources and levels
of depression in older adults.
The benefits of collaborative health care include increased awareness and positive attitude

towards healthy behavior changes [53]. Community-level health interventions can appropriate
community influences and tangible resources to reduce disparities among community members
and sustain healthy behaviors [78]. However, integrating collaborative health for depressed older
adults may necessitate closer consideration of their social environments.

The experience of aging causes changes in social roles and environment which affect the individ-
ual’s social perceptions. Depression may cause individuals to become even more socially withdrawn
[21, 33], and feed into perceptions of stigma. Depressed older adults were shown to experience
higher levels of internalized stigma than younger populations. The perceived stigmatization cor-
related with more severe depression symptoms, predicted treatment discontinuation, and less
positive attitudes towards seeking mental health treatment [19, 65, 76]. To cope with certain social
predicaments of aging, such as perceived stereotyping and patronizing behavior, older adults may
moderate their self-presentation more strongly than younger individuals do. Younger conversation
partners may also present a caring but patronizing attitude [60]. Older adults who feel that they
are not taken seriously resort to ’confrontive coping’, which can be interpreted as stubbornness by
others [26]. Older adults may also use impression management to promote themselves as competent
and self-reliant in order to mitigate social consequences [8, 28].
Research in the HCI community has investigated social information and technology design

for aging, family, and depression, but only discretely and not in combination. A large body of
work has looked at how to involve family members for collaborative health pursuits, given the
benefit of close social proximity [9, 47, 62, 83]. Some of this work has investigated the sharing of
personal health data with significant others and found the social aspect to raise an individual’s
awareness and intention to engage in healthy routines [83], while others suggested that effective
health information sharing with intergenerational family members should be positive and subtle,
delivered in a caring and unobtrusive manner [9]. This concept of supporting health coproduction
with family has been encouraged for its ability to reduce family members’ feelings of anxiety about
patients’ conditions [69], and increase their peace of mind [40]. Studies by Yamashita et al. on
supporting caregivers of depressed family members also demonstrated that social monitoring tools
could be helpful for facilitating communication between depressed individuals and family members,
as well as improving attention to symptoms and quality of social support [79, 80].

2.2.2 Social Information Design for Depression. Sociotechnical interventions for depression in
general have also been proposed or discussed in various studies [12, 24, 31, 45, 51, 68], but many
are exploratory investigations of how to integrate social resources into direct management of the
condition. Some individuals with depression utilize social technology to share information and
develop actionable solutions. Although social channels were a valuable resource, social connections
can still be a complex issue for depressed individuals. They can become a potential source of
conflict, necessitating improvements in the mediation of social interaction [12]. Other interventions
primarily rely on online platforms. Doherty et al. [24] presented a platform to facilitate higher
levels of engagement compared to previous online interventions, while a case study by Li et al.
on users of a Chinese online depression community identified how cultural beliefs could affect
patients’ understanding and management of depression. Their results prompted sensitization of
future design to the role of cultural beliefs in public awareness and understanding of depression [45].
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These approaches are in no doubt useful in supporting widespread discussion and sensemaking,
but are less tailored to each patient’s specific situation, which is a key issue for depressed older
adults due to the complicated health issues that tend to be unique to each patient.
Dealing with the aforementioned issues faced by the target population, such as social pressure

and withdrawal, mental health stigma, and cognitive impairment calls for the support of social
network members, and particularly those of close proximity, such as family members. They can be
highly beneficial for actively managing depression and recovery. Despite the benefit demonstrated
by previous work in collaborative health management, the specifics of this involvement and how it
relates to other sociotechnical considerations of designing an interface to support health manage-
ment of depressed older adults remain unclear. Our work contributes an empirical investigation on
how patient, family members, and psychiatrist stakeholders perceive the role of socially-resourced
health management technology in recovery from older adult depression. Our main objective was
to identify the types of interactions and information most suitable or important to the treatment
process.

3 METHODS
Our study goals were to understand how depressed older adults and their family members (as
social network members of close proximity) perceived the patients’ depression state, and how they
communicated to each other regarding those perceptions. The semi-structured interviews included
depressed older adults, their family members, and psychiatrists. These psychiatrists were consulted
as a reference of professional opinion to aid the analysis of other interviews. From the results, we
draw design implications to facilitate the integration of social resources into depressed older adults’
treatment management. This study was approved by the Institutional Review Board of Taipei City
Hospital, from which interviewees were recruited (IRB No. TCHIRB-10812039).

3.1 Participants
From Taipei City Hospital, we recruited 16 older adult patients diagnosed with depression (three
males and 13 females; P01 ∼ P16) aged 60 to 75 years old (Mean = 68 years old; SD = 4.60). Patients
were recruited based on referrals from their psychiatrists, who determined whether they were fit
to participate in an interview study (i.e., not in acute distress). All participants were thus receiving
treatment for their depression at the time of the study.
The formal inclusion criteria for this study were as follows: (1) Age 60 years or above; (2)

Diagnosed as major depressive disorder or persistent depressive disorder in accordance with DSM-
5; (3) A score of at least 10 on the 17-item Hamilton Depression Rating Scale [27] at the time of
recruitment; (4) Capacity to provide informed consent; (5) Ownership of a smartphone, or ability
and willingness to use smartphone applications. Based on these criteria, participants had at least
mild depression symptoms but were assessed by their treatment providers of whether they were fit
to participate in our study.
All of the patients were first diagnosed with depression between the ages of 39∼66 years. Ten

of the patient interviewees (P01 ∼ P10) participated in this study with one family member each.
These ten family members (F01 ∼ F10) included patients’ partners or daughters, aged 29 to 81 years
old. We also recruited two psychiatrists (Psy1 and Psy2) from Taipei City Hospital with more than
nine years of experience in treating older adult patients with depression. Table 1 summarizes the
demographic information of the patient and family participants.

3.2 Procedure
We first conducted semi-structured interviews with the depressed older adult patients and their
family members to explore how depressed older adults and their family members perceived the
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Table 1. Demographic data of participating depressed older adults and family members.

Depressed older adult Family member

ID Age Gender
Age of first

ID Age Gender Relationship
time diagnosis

P01 74 F 54 F01 81 M P01’s partner
P02 74 F 58 F02 41 F P02’s daughter
P03 73 F 53 F03 45 F P03’s daughter
P04 65 F 45 F04 29 F P04’s daughter
P05 71 F 39 F05 71 M P05’s partner
P06 70 F 53 F06 42 F P06’s daughter
P07 69 M 47 F07 62 F P07’s partner
P08 68 M 66 F08 67 F P08’s partner
P09 75 F 43 F09 44 F P09’s daughter
P10 62 F 55 F10 67 M P10’s partner
P11 66 F 53 – – – –
P12 67 F 50 – – – –
P13 68 F 42 – – – –
P14 64 F 57 – – – –
P15 62 M 42 – – – –
P16 60 F 50 – – – –
Avg 68 – 50.69 – 55.57 – –
Std 4.60 – 7.58 – 18.49 – –

patients’ depression state and communicated with each other. Overall themes of the interview
questions included: (1) how the depressed older adult patients perceive their own health status, (2)
how family members observe and perceive the patients, and (3) how patients and family members
communicate with each other as well as with psychiatrists regarding depressed status. Family-
patient interviews were conducted in separate rooms in order to encourage open discussion about
the questioned issues. The interview questions for psychiatrists included: (1) treatment experts’
opinions towards geriatric depression, (2) their clinical experience of interacting with patients
and/or family members, and (3) how they provide suggestions and reminders to depressed older
adults. Our objective was to collect information describing the health monitoring and perceptions of
patient status and characterize the social and informational interactions involved in the depressed
older adults’ recovery progress. Each participant (patient or their family members) was reimbursed
with NTD 250 (∼ USD 9), and interviews lasted between 90 and 120 minutes on average.

3.3 Data Analysis
Audio recordings of the semi-structured interviews were transcribed to facilitate the identification
of salient themes based on thematic analysis [11]. Transcription and initial coding were done
by the first and second authors, and all authors discussed interpretation of the codes to reach a
mutual understanding or consensus. Examples of resulting actions are changing terminology or
splitting/merging themes as seen fit. Therefore, the resulting themes reflect the thoughts of the
entire team. Through iterative open coding, we identified salient themes revolving around mental
models and beliefs of patients about their personal state, social relationships affected by older
adults’ depressed status, rationale for decision-making and communication patterns, and the role
of family members in the recovery process. We present our findings in the following sections.
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4 RESULTS
Our interview results uncovered characteristics of how patients and family perceived their de-
pression and social relationships. Our findings are presented in three parts. First, we identify
main themes in interviewees’ perceptions of depression and mental and physical health (RQ1).
Second, we identify social factors which affected openness toward sharing and communicating
about depression (RQ2). Lastly, we describe how perceptions of social network members’ relation
to depression affected patients’ receptiveness to communication about their depression (RQ1, RQ2).

4.1 Conceptualization of Physical and Mental States
We found that the majority of patients and many family participants focused on physical symptoms
and well-being over mental influences on patients’ health. We also identified pronounced differences
in the self-care of participants who were dismissive of mental health issues and those who actively
acknowledged their fluctuating psychological state. The findings here depict themes relating to
RQ1: of patient and family perceptions of depression and mental/physical health.

4.1.1 Emphasis on the physical over the emotional. Most of the participants demonstrated an
overall focus on physical conditions when describing their depression experience, tending to only
acknowledge or prioritize physical symptoms of depression. Likewise, participants who fixated on
physical presentations of their condition also did not notice likely causal relations between their
physical state and mood.

Participants displayed prioritized concern about their physical ailments associated with old-age.
Their accounts reflected the known health anxiety which increases with older age [25, 30]. For
example, P07 spoke of how age-related prostate issues, degrading vision, and tooth loss made him
overtly aware of any potential illness: “I get worried. . . wonder when my gums will start to recede,
when my teeth will start falling out, and if I feel a tooth wiggle, then that really gets me going. . . ” F08
(P08’s wife) also reported that during his depressive episodes, he would report bodily discomfort,
headaches, and tinnitus as a result of his insomnia, which she observed to be consistently linked
to his oft-expressed anxiety about bodily pains. The great majority of our patient interviewees
reported key physical concerns which are known to be exacerbated by and coincide with depression
symptoms, such as insomnia, medication side effects or general discomfort [67]. This indicates
that these perceived physical concerns are likely connected to depression-related issues extending
beyond just the physical domain.

Additionally, the majority of interviewed patients described medication as the only way to treat
their depression, and were not receptive to behavioral treatment. The psychiatrists we interviewed
also observed that their patients prioritized medical treatment over behavioral therapy. Psy01
described particular difficulty in referring his older depressed patients to behavioral therapy: “When
treating these patients, I usually have to prompt them for a long time, or wait for at least a year without
recovery before trying to refer them to behavioral therapy.”

We also saw patients describe physical problems that appeared to coincide with mental-emotional
state, without perceiving any relationship between the two. For example, P14 described that during
depressive episodes she would lie in a heap, feel no energy in her body, and physically feel unable
to engage in any sort of activity. When asked about the possibility of a relationship between her
physical conditions and her feelings or thoughts, she replied, “I’m never emotionally upset or in a
bad mood. . . I just wouldn’t describe it that way.” P03 recalled an instance in which she went to see a
cardiologist for a panic attack: “During a previous depressive episode I felt like I was going to die. . . I
went to the emergency room and really thought there was something wrong with my heartbeat, but
after the examination, the cardiologist said there was no physical problem, that it was likely a panic
attack.” Some of the family members reported noticing potential connections between physical and
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emotional states that may have gone unnoticed by the patients. P09’s daughter (F09) described that
her mother would only talk about bodily problems without observing their correlation with her
mental state: “She would only say ‘I haven’t been sleeping, I just can’t fall asleep. . . ’ She doesn’t talk
about her feelings, but I noticed that she sighs a lot during these times.”
However, not all family members were able to successfully perceive the link between physical

and emotional states as part of the patients’ health. Some, like most of the patient interviewees,
expressed the belief that physical problems are more important. P03’s daughter (F03) expressed the
belief that psychiatric problems are less serious than physical problems: “So when [P03] told me she
was going to see a psychiatrist, I was really relieved... At least it’s not a physical problem. Psychiatric
problems can be fixed with some medication or therapy, so it’s really not that serious.” Some other
family members were dismissive of the mental symptoms associated with depression. P04’s and
P06’s daughters questioned the validity of their mother’s depression experiences, stating that their
mothers “don’t have any real illness” (F04) and “are just in a bad mood, not ‘depressed’ enough for
a formal diagnosis” (F06). It is possible that the external physical behaviors of depression were
difficult to understand for family members as bystanders, which made it hard for them to know
whether mental struggles are the cause of patients’ discomfort. P01’s husband (F01) stated that, “if
she didn’t tell me straight up that we had to go to the doctor, I would have had no idea she was really
that bad.” P10’s husband (F10) also expressed uncertainty in his own assessment of P10’s lethargic
behavior, adding that “It seemed like she just didn’t want to go out, but please excuse me because I
don’t really understand her situation; this is just my one-sided observation.”

This content highlights how most patients and family members did not perceive the important
influence of mental depression symptoms on patients’ physical and emotional health. Patients’
health anxiety and family’s bystander perspectives are possible contributing factors to this situation.
Though it appeared possible for family members to be helpful in identifying physical and mental
symptoms (e.g., F09), many family members lacked the knowledge and understanding required to
grasp the patient’s state of health and provide meaningful support.

4.1.2 Contrasting perspectives on mental and emotional health. We observed polarized attitudes and
behavior toward mental and emotional needs across the interviewees. We characterize these atti-
tudes into two contrasting types: dismissiveness and active acknowledgment. Participants presenting
a dismissiveness attitude did not validate or actively respond to the mood-related symptoms they
reported. In contrast, those presenting active acknowledgment demonstrated a strong understanding
of the relationship between their own physical and emotional states and a sense of control over
initiating recovery from depression episodes.

4.1.2.1 Dismissiveness. The majority of patients exhibited a dismissive attitude toward their own
mental and emotional needs. We define dismissiveness as including actions such as choosing not to
act on or change their behavior in response to mental or emotional stressors even after recognizing
them, and/or the explicit de-prioritization of such feelings or experiences.
Dismissing characteristics of depression. We observed several instances where patients

mentioned psychological problems, but did not actively acknowledge them. For example, P14
described being overwhelmed by mental and emotional struggles, which immobilized her during
depression episodes, while simultaneously denying that these experiences had any significant
impact on her. Similarly, when asked about his experience of depression P08 denied experiencing
any "frustration or changes in mood", but shortly proceeded to describe that he would "feel angry
and frustrated when [his] wife and kids played too loudly in the living room during his headache
episodes."
We also recorded many accounts of patients rejecting behavioral treatment, which is meant to

most directly address mental and emotional struggles in depression. P16 described her decision to
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change doctors after being advised by her psychiatrist to meet with a therapist in addition to taking
medicine. Both of the psychiatrists we interviewed emphasized that, in comparison to younger
depression patients, it was harder to convince older depressed patients to undergo behavioral
therapy. Even if successful, it often involved months or years of persuasion. They also mentioned
that many of their older depressed patients were unwilling to accept the term “depression,” due to
its connotation as a mental illness.
Individuals with a dismissive attitude toward their states of mental and emotional health were

also shown to de-prioritize behavioral changes that are important to depression recovery. When
asked about the possibility of engaging in more depression-alleviating activities (e.g., exercising,
socializing) or monitoring her state, P14 remarked, “I just don’t want to make a lot of changes. . . I’m
fine this way.” Some family members also expressed a belief that these types of behavioral changes
are not that essential to the patients’ health. F02 (P02’s daughter) made the following comment:
“Yeah exercise releases dopamine which helps with depression, but people aren’t always cut out to be so
hardworking. Sure, I think it’s important but it’s not like failing to exercise is going to kill her.”
Failure to acknowledge the details of mental experiences can also make formulating treatment

plans more difficult when dealing with inconsistent accounts of more physical or straightforward
symptoms, such as sleep quality or body pain. These inconsistent accounts can easily happen
with the frequency of somatization (psychological symptoms expressing as physical symptoms) in
depression. For example, P14 recalled reporting poor sleep quality to her doctor without recounting
experiential details that could have been related to the experience. Note that it is common for
depression patients to have sleep difficulties due to mental or emotional disturbances. When asked
about sharing with her doctor more details about her experience of not sleeping well, P14 responded,
“No I don’t do any of that, I just tell him that I didn’t sleep the entire night.” Psy02 also reported
having to often address objectively inaccurate patient reports of symptoms that could have been
magnified by negative bias. She recalled one patient earnestly claiming to hurt so much they could
not walk at all, but observed this patient walking very naturally with no limp. Inaccurate reports
of physical symptoms without a detailed account of the patient’s mental experience or state made
it difficult for her to define treatment for the recovery process.
Factors contributing to dismissive attitude. The above-mentioned dismissal or avoidance

of mental experiences can be linked to patients’ perceptions of the relationship between their
moods and depressive symptoms, as well as their experiences with depression, some of which are
reinforced by family members’ accounts.
Many patients stated that they did not perceive a causal relationship between the moods they

experienced and their physical depression symptoms (e.g., fatigue, insomnia). Many patients denied
that negative moods were associated with any bodily or cognitive dysfunction (e.g. insomnia or
impaired memory). However, memory problems are closely associated with depression severity
[15]. P12, who had been hospitalized multiple times for severe depression, reported particularly
serious memory problems, but felt sure that this had nothing to do with mood. She explained, “[The
only problem is] just with the memory itself.” P09 also rejected the possibility of thought patterns
and feelings playing a role in the onset of her physical depression-related symptoms, stating “There
isn’t anything that particularly troubles or worries me... my head just felt bad, and then I started to
have insomnia. . . that’s all that happened.”

Patients also experienced depression symptoms that lowered their motivation to make behavior
changes, such as fatigue and negative thinking. Family members also reinforced the accounts of
these struggles. Thirteen of our patient participants and their family members observed that the
feelings of fatigue, being ‘down’, or inability to engage were very noticeable during depressive
episodes. P04 recalled that when her mood and energy were particularly low, she felt incapable of
doing anything, including work or household chores. Correspondingly, P04’s daughter reiterated
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that when her mother was in a slump she would stop doing any regular activities - just sit and do
nothing for long periods of time. Negative thinking also prevented patients from being receptive
to positive behavioral changes. When asked about initiating behavioral changes to help with her
depression, P11 replied that she found it pointless: “All of my past is just so unhappy, nothing good
has ever happened.” P03 expressed a similar sentiment, saying that the most prominent things in
her heart were unhappy experiences. F03 (P03’s daughter) also recalled the difficulty of assuaging
her mother’s negative thinking: “It was extremely difficult to try changing [P03’s] opinion. . . By the
age she is at, she had formed strong impressions of the past that were hard to change.”

We see that patients with the Dismissive attitude did not acknowledge the impact of their mental
and emotional state on their overall health, which affected their and providers’ ability to work
towards recovery due to lack of context into the nature of patients’ depression episodes. However,
this behavior was likely impacted by the burden of depression symptoms - and family members
were able to effectively notice the behavioral effects of depression, demonstrating their potential to
help manage these changing health states.

4.1.2.2 Active acknowledgment. We define active acknowledgment as patients’ active validation of
mental or emotional states impacting their well-being. The understanding gained by this acknowl-
edgment becomes useful for making decisions pertaining to behavior change. Patients exhibiting
active acknowledgement reported that they would recognize changes in their mental and emotional
state and respond accordingly, such as actively making changes to their activities (e.g. work) when
detecting themselves to be in a depressive episode or emotionally overwhelmed.

These patients prioritized engaging in behavior to improve mood when coping with a depressive
episode. P07 explained that he would encourage himself to address his emotional state during
depressive episodes, telling himself: “Ok, I want to be in a better mood now. What should I do to
achieve that? I remind myself that it’s ok to put the thing I was just doing to the side, tell myself I’m
not in a hurry, so I don’t end up feeling like I have to deal with too many things at one time. . . after a
while it’s gotten easier not to get caught up in [the depressive episode] experience, which was like being
pulled into a whirlpool.” P07’s wife also noticed changes before and after he was able to evaluate
his own emotional state, noting the difference between the current situation and previous periods
of depression when he would panic at work: “He now knows what to do when he’s not well.” P03 also
described how being more attuned to her experience helped her find ways to deal with depression
symptoms. She used to feel helpless while suffering from insomnia until she noticed listening to
recorded sermon made it easier to fall asleep, and started to use this as a solution.
By acknowledging and validating their own feelings and experiences of depression, patients

gained the power to alter and improve their own mental state. P01 was able to identify the pressure
from family responsibilities in her traditional marriage as a specific source of her emotional
troubles and stress. This allowed her to face and address those responsibilities as a tangible issue,
which differed from dismissive patients who did not make the step to identify specific sources of
psychological burden. P07 also described becoming aware of mental changes and how this led him
to engage in behaviors to cope with his own mental state: “Having negative thoughts put me in a
bad mood. . . I noticed that this tended to come in bursts, or episodes. After I became familiar with these
patterns, I was able to understand that they would not go on forever as they seemed to feel like in the
moment. It was then possible for me to start thinking of ways to deal with or resolve these uncomfortable
episodes.” This patient would attend community events or engage in exercise particularly when he
was in a bad mood, citing the ability to change mood by through physical behavior: “I realized that
I had to hurry up and exercise, because past experience showed me that it would make me feel better
almost immediately.” Here, P07 was able to acknowledge and act constructively on the onset of his
depressive episode.
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In contrast to the Dismissive attitude, patients who engaged in Active acknowledgment would
validate and attune more to their own mental experiences and feelings. This allowed them to not
only discover unique approaches that effectively addressed depression for them, but also manage
their depression more securely by knowing the scope of their own depression episodes and being
confident in the effect of their own behavioral strategies.

4.2 Social Pressures of Sharing and Support-Seeking
Patients tended to limit the sharing of their own experiences of depression, which they regarded as
very personal, with family and peers. The findings here shed light on RQ2 by identifying the lack
of depression communication openness and the social concerns that contribute to this.

The desire to maintain independence and privacy in relation to others was often cited as a reason
to not share, particularly in the presence of younger family members. For example, when P02 was
asked if she would be willing to let her children see data related to her depression condition, she
replied, “Only if they don’t boss me around after seeing it.” This sentiment of P02 wanting to not feel
managed by or dependent on her children was also reflected by her daughter. F02 described that
her mother (P02) felt supervised, and that P02 would often act against this feeling in ways such as
telling her daughter not to ask of her whereabouts while she was out with friends. P07 emphasized
independence in general when asked about sharing with family, as follows: “It’s important to rely on
yourself to adjust to those symptoms. . . in the end it’s all on you, whether you want to make yourself
better or not.” Correspondingly, his wife (F07) remarked that, “He takes care of his condition on his
own... I feel that [P07] just isn’t the kind of person who talks to others about what’s troubling him.”
Many patients were also open to sharing about the topic of depression in an impersonal way with
the goal of helping others, but refrained from sharing about themselves. P16 mentioned that she
talk to her peers about depression only if it was to encourage them to seek psychiatric help. P05
similarly stated: “I often accompany and comfort others (even strangers) in order to help them out
of their depression.” However, she said that she did not want to share details with her children or
husband explaining, “I just want to keep it to myself.”

Social responsibilities and pressures unique to the role of seniority also prevented patients from
confiding in others about their depression, which they perceived as both a weakness and a burden
upon others. Participants may withhold information sharing as an effect of perceived additional
responsibility and maturity resulting from seniority. P03 stated that she did not share deeply with
her children about her condition “because they would not understand an adult’s heart.” She also
explained why she did not share her troubles with her siblings by stating: “I’m the oldest sister, so I
have to be more independent.” In intergenerational interactions, many older adults felt obligated to
play a strong supportive role for younger individuals. This also meant valuing the maintenance of
harmony and interpersonal relationships over expressing their own needs or doubts. In the context
of communicating about depression with his family, P15 described that “Instead of talking about
my personal problems, I think that there are more constructive topics of conversation.” Other patients
sought to avoid expressing too much personal emotion during conflicts: P02, P07, and P16 described
that they would strategically switch to remote messaging for communication during interpersonal
conflicts, “as too much emotion comes out in face-to-face confrontations” (P02). Most (11 of 16) of
the patient participants placed importance on not burdening others by emphasizing the belief that
other people have their own issues. They used this belief to explain why they did not want to
share details about their condition with family or friends. Patients also felt responsible for sharing
more uplifting and not burdensome information to others. For example, P02 made the following
comment on sharing details about her condition with family: “I don’t want to give my children more
unnecessary pressure. They are not doctors, so why would I do that to them?” This sentiment was
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echoed by P14 who explained that because her children could not help, “I don’t want to add to their
difficulties, as they will still worry about me.”

However, nearly all of the interviewed family members of patients whom were reluctant to share
explicitly expressed that they cared very much about the patients’ condition and would like to
know more about their health. For example, P02’s daughter described, “When I noticed that she
starts to get depressed, I’ll really try to encourage her to go outside and have some fun since it was
one of the things the doctor recommended.” She also described exchanges she and her mother (P02)
would have every day over instant messaging, where she would check in on P02 with questions like
"What are you having for dinner?" or "What are you up to right now?". P03’s daughter talked about a
similar routine: "My mother [P03] lives alone, and I visit her every day after I get off of work to chat
with her and check in on things." Even those who were not yet able to acknowledge or understand
the complexity of depression, such as P01’s husband (see Section 4.1), still expressed a keen care
and desire about P01’s health: "I want to know how she is doing every day, where she plans to buy
groceries, if she needs help with anything... She doesn’t walk well due to a bad foot, so I always ask her
where she is going and I am really worried whenever she goes out."
Unsurprisingly, patients perceived their health state around depression as both private and

personal. However, we also saw that features unique to this older depressed population such as
strong responsibility and expectation of self-reliance additionally contributed to patients’ caution
towards sharing with close others. Nevertheless, family members still expressed the desire to
understand more about their health.

4.3 Depression-Relevance as a Determinant of Communication
The relevance and experience of a social network member with regard to depression appeared
to strongly affect both how receptive patients were to communication from other individuals,
as well as their own willingness to share. Receptiveness and proactive communication (two-
way communication) is an important dynamic for recovery from depression, as it determines
whether a patient is able to receive support and guidance. We observed that patients exhibited high
receptivity and openness when in dialogue with those who they perceived as domain experts or
highly experienced in dealing with depression. Thus, they were not as open toward socially-close
individuals (such as family members) who may be more naïve to the condition, but still received
social support which was not directly related to depression. This finding connects both RQ1 and
RQ2 by demonstrating that the perceptions of depression itself (RQ1) also affects the perception
toward social interaction and communication (RQ2).
Patients were distinctly more open to doctors and to depression-experienced peers in terms

of depression communication and taking treatment advice. F02 (P02’s daughter) described that
her mother (P02) was not emotionally expressive around her after a family death that triggered a
depressive episode, but was able to cry during her session with her psychiatrist. F02 commented:
“I think it was good that she cried it out. Afterwards, [P02] told me that she thought well of the
doctor for getting her to cry, and that we (my brother and I) simply didn’t know the right thing to
say to her.” P13 reported being more open with their doctor than their friends: “I don’t share my
thoughts with my friends, maybe only the surface; as for my real inner thoughts, I only dare to tell
my doctor.” The involvement of emotional struggles in depression means that the ability to share
thoughts and feelings is important for successfully resolving those struggles, so understanding this
selectivity is crucial. Patients were also more receptive to information delivered by the doctor. In
fact, patients and family members generally reported patients’ higher compliance with doctors than
with other members of the social network. F09 (P09’s daughter) reported: “It really depends on who is
communicating with [P09]; there was no use in us kids telling her not to sleep so much, or to go out and
be more active. It had to be a doctor or a nurse telling her the same thing for it to work.” Not limited to
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doctors, participants also communicated more openly with peers perceived to have more experience
with depression and mental health. P16 reported that her primary confidant for depression issues
was a colleague (a psychiatric nurse). Similarly, P04 discussed depression-related issues mainly with
a church friend about her depression, “because her son had been seeing a psychiatrist for a while.”
The focus on depression-relevance in sharing also extended to an eagerness towards sharing

about depression with the goal to help others. For example, both P15 and P16 reported they would
try to provide others with resources and encouraged peers to seek help for depression or mental
struggles. P05 also mentioned, "I like to comfort others, even strangers, and try to help them step out
if they are struggling with depression."

We saw from Section 4.2 that patients had social concerns which prevented them from sharing
about depression with their family, but Section 4.1.1 also showed us that family members could have
misconceptions of depression. Such lack of understanding also prevented patients from sharing
with those close family members. For example, F01 (P01’s husband) remarked throughout the
interview that his wife (P01) “just thinks too much” which caused her depression. When we asked
P01 about whether she confided in her husband about her thoughts or feelings, she responded, “I
think that my husband may sometimes just get annoyed hearing about this kind of thing, it seems to
feel like I’m saying the same things every day...” This dynamic can be very hurtful for patients, and
they may strongly benefit from ways to enlighten family members about the nature of depression
and the implications of their behavior.
Nonetheless, even with the same family members whom they did not tend to confide in about

their depression, many patients experienced and encouraged support through physical actions.
Some interviewees (P01, P03, P05 and P07) mentioned that despite not confiding in their family
members, their children or spouses showed support by keeping them company, helping with chores,
cooking for them, and/or performing other small gestures. P01 mentioned that, though she wasn’t
able to talk to her husband about thoughts or feelings, she learned that he was more than happy
to express care through physical actions such as asking to help rub her feet whenever she felt
discomfort. Her husband (F01) also told us, “Before her depression we used to be very independent
of each other, but now we interact a lot more, even when we are just watching TV together.” When
asked about how her daughter (F03) shows support, P03 said, “She comes over to chat and keep me
company, and helps me with the chores.”
Apart from the specific social concerns detailed in Section 4.2, the findings here show through

examples from interactions with doctors, friends, and family, that explicit experience with or
understanding of depression (as well as the lack thereof) are strong determinants of whether
patients are open to collaborating with someone on their depression recovery. There is also some
redeeming hope for family members who may misconceive depression but still clearly care about
and support these patients through other means.

5 DISCUSSION
We have described how the complexity of increasing health conditions in older adults presents diffi-
culty in providing effective care to depressed older adults, due to these comorbid health conditions
intermixing with both mental and physical symptoms of depression. Treatment plans for mental
health issues such as depression must be highly individualized, but the difficulty of differentiating
depression-relevant symptoms complicates this process for older adults. Collaborative care and
involvement of patients’ social network members in the management process are hence also highly
encouraged for this population. In this study, we explored the social feasibility of integrating tech-
nology and information design as a coordinating mechanism to facilitate collaborative symptom
management, doing so from perspectives of the depressed older adult patients and also their family
members as part of their social network.
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5.1 Revisiting Our Findings
Our results indicate how the understanding of what symptoms or experiences constitute important
signs of depression can be obscured across both patients and their family members, even though
family members are helpful in identifying symptoms patients may miss (RQ1: What are interviewees’
perceptions of health and depression?). Sharing health accounts and experiences of depression is
also subject to perceptions of self-reliance, privacy, and responsibility as an older member of
the social group. Nonetheless, family members still expressed a desire to know about patients’
health experience and help them overcome difficulties (RQ2: What are interviewees’ perceptions
of communicating w.r.t depression?). The eligibility of social network members to be privy to
patient communication is also explicitly moderated by the level of understanding or experience the
individual has of depression (a combination of the perceptions explored in RQ1 and RQ2). As family
members still expressed care and support through other means, improving their understanding of
depression could increase patients’ openness to sharing with them.
Uncovering these views informs the design of mechanisms to assist collaborative depression

management, by revealing what beliefs of the different stakeholders must be considered for them
to successfully communicate important thoughts and observations with each other.

Our findings are in line with previous research on the difficulties of distinguishing other existing
physical health problems from depression-related health problems in older adult depression [8,
10, 57, 84]. This was shown in the confusion of what patients and family regarded as depression
symptoms or not (Section 4.1). The difference in recovery trends for people who were able to
successfully identify and utilize emotional and physical symptomatic patterns to their benefit
(Section 4.1.2.2) also underlines the importance of validating and understanding symptoms. The
literature confirms that the experience of depression contributes to the struggle with forming
representative accounts of symptoms, as well as the unique social burdens experienced by older
adults which hamper communication [42, 44, 67]. However, our findings still indicated that family
members do have strong potential to help with managing the depression [22], as they notice issues
patients may miss and express care for the patients (Section 4.1, 4.3).
Our findings have also expanded previous work on multiple dimensions. Past work on collab-

orative health technology in a depression, family, or older adult context has tended to focus on
only one of these contexts or on supporting a specific role (e.g. either the caregiver or the patient)
instead of both perspectives. These efforts focused on ways to promote day-to-day information
sharing in an intergenerational family structure, or support the significant emotional challenges
faced by caregivers of depressed family members [9, 79]. Our work is the first to attempt exploring
both depression perceptions and social issues that span across the context of older adult depression
patients and their social network members — this specific context of depression in older members
of the social group has revealed different findings. In comparison to findings of prior research, we
have found the need for even stronger validation of, particularly, patients’ mental health experience,
as well as clarification of the health accounts provided by patients and others: we are working with
a specific context in which the patients struggle with sensitive experiences that require validation,
but in which both they themselves, and those in close proximity have difficulty understanding
the health problem and its experience. These are struggles that have not been reported in past
work, but which we saw in interviewees’ dismissiveness (Section 4.1.2) and confusion about what
constituted symptoms (Section 4.1.1).
Though it is common for people struggling with mental health to seek advice from peers with

relevant knowledge [51, 52], our finding of older adults choosing to limit their communication with
social resources based explicitly on depression relevance (Section 4.3) has not been reflected in
past related work. Prior work on depression and social support generally identified the complexity
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of social support in managing depression, but have not identified this specific obstacle [13, 82].
Depression understanding, specifically as a gateway to communication with the social network,
can be a crucial point of knowledge for improving depression collaboration.
The conflicting relationship between some family members’ dismissiveness of depression and

their coexistent care for the patient is another unique finding that inspires sensitive design to resolve
this contradiction. We found that family can be confused by and invalidate patient’s depression
(Section 4.1.1), but that even the family members who do this may still deeply care and want to
improve the patient’s experience of depression (Section 4.3). These contradictory behaviors could in
part be due to a lack of understanding, which is addressable by designing activities and information
to increase understanding through practice.
Our findings distilled three key design implications (Table 2) that can inform how technology

could facilitate integrating collaborative social resources into older adults’ depression management:
(1) Balancing flexibility of social participation with expression of care, (2) Integrating and validat-
ing valuable accounts from social network members, and (3) Presenting information to increase
depression understanding in a social context.

5.2 Balancing Flexibility of Participation with Expression of Care
Our design implications are situated in the context of a more flexible social resource system with
the goal of helping depressed older adults manage their condition. It can be used by the patients
themselves, close others, and/or people with experience who are willing to provide counsel. Our
findings showed that patients had very distinct social boundaries for sharing about depression, and
the implications in Section 5.1 aim to allow the most benefit from these diverse social resources by
respecting users’ boundaries while creating opportunities for social and emotional support.

It was clear from patients’ accounts that they also sought guidance from depression-knowledgeable
peers outside the family (Section 4.3). Therefore, the inclusion of such peers as part of the system
can have significant benefit if they are trusted by patients. Prior work on online mental health
communities has shown particularly strong social support from similar others, especially in the
context of stigma [35, 66]. Patients also more easily find value in comparing their own health state
with that of others with whom they feel affinity [52]. When close others such as family members
are not yet understanding of depression, including these trusted others on the discussion and
sensemaking of symptoms may still hold value for depression symptom management.
Despite family members’ lack of understanding, the roles they play could change over time as

their understanding of symptoms potentially change (Section 5.3 discusses approaches to help
make this happen). The dynamic nature of changing social ties for individuals managing mental
health has been noted in the literature [49] and is also echoed by the complex relationships
patients had with family and peers in our findings. Flexibility of users’ participation in collaborative
depression management systems must be an important quality of the interface. The level of access
to the patient’s health information, as well as accessibility to communicate regarding the patient’s
information, should be customized with priority to the patient’s privacy, but while respecting
all users’ boundaries. Such settings for maintaining boundaries must also be easily modified to
accommodate changing levels of trust. Facilitating indirect exchange of messages for patients and
close others with whom they may refrain from sharing for fear of emotional volatility (Section 4.2)
could also be helpful for encouraging useful discussions to occur without escalating conflicts, by
enabling users to express their thoughts while enabling discussion to occur duringmore emotionally-
stable times. An example of this may be a shared notepad which can be checked only at will,
implementing more ambient forms of notification compared to standard forms of messaging.
As a means to mediate the different roles of close others and depression-relevant peers, a

mechanism for accounts provided by naive close others to be endorsed by depression-knowledgeable
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others could provide access to appropriately transition social ties while respecting the patient’s
boundaries and communication etiquette. For example, if the information provided by a family
member who is less prioritized by the patient (in context of depression) is endorsed by a higher-
priority user of the system (e.g., depression-experienced), patients may slowly gain trust for the
family member through explicit endorsements. This authority-based model is used widely for social
endorsement of job skills on LinkedIn [59]. However, an open community of peers in this context
may also create risks of misinformation or uncomfortable interactions. Expertise-driven social
question-and-answer forums, like Quora, can combine mechanisms such as social voting with topic
bios of expertise and experience to identify and promote suitable content [55]. Automated filtering
of health-related misinformation is also a viable method [46]. Additionally, patients and all users
should have the ability to restrict interactions, and patients who are in a more sensitive place may
need an option to filter out content that has not yet been widely validated by others.

Family members’ role in the support of patients’ depression was complex and sometimes contra-
dictory in our findings, but all of the family member interviewees expressed that they cared a lot
for the patients. This was shown through physical acts of support, but did not always come through
as supportive of the depression itself. Reasons for the lack of explicit support ranged from lack of
understanding depression, to feeling as if their words had no effect on the patient (Section 4.3).
However, achieving depression support is important for successful communication on both sides
to promote symptom management, and emotional support of the depression experience is also
important to depression recovery [82]. Routinely prompting or reminding close others to express
emotional support for the patient may still be helpful - particularly when these people do not yet
understand much about depression or feel confident, yet care for the patients.

5.3 Integrating and Validating Accounts from Social Network Members
Our findings show that family members were capable of making important direct observations
about patients’ health state, even if they could lack understanding of the depression itself. Patients
also valued the guidance knowledgeable peers provided for depression management, and some
even expressed enthusiasm for helping and guiding others’ depression (Section 4.3). This leads us
to posit integrating these uniquely valuable social information sources to mitigate the difficulty in
making sense of older adult depression symptoms.

However, our findings also showed how lack of understanding of physical and mental symptoms,
and their influence on the patients’ health state, can lead to severe consequences for recovery,
psychiatrists’ understanding, and patient-family relationships. A way to integrate accounts and
narratives from patients, family, and peers to be both respectful of and useful to patients could
make a huge difference for treatment planning, social support, and patients’ mental health.

These accounts can be integrated in a structure of longitudinally-synchronizing health, behavior,
or emotion information noted by patients and by those who are in their physical presence (e.g.,
family, close friends, etc.). The longitudinal synchronization would help to construct a greater
understanding of confusing symptoms by integrating different sources of information and their
patterns over time. Additional support for sensemaking from knowledgeable others (e.g., remote
peers) can be further integrated by allowing social interactions around the patients’ data or for direct
comparison with similar others’ data, which has been found to be helpful for managing mental
health [49]. Multiple views of patients’ changing state generally allow for clarifying uncertainties,
and experience sampling (ESM) is an existing method that has been used to consistently record
mental health state in depressed individuals in discrete entries over a longer time [36, 77].

In entertaining these possibilities, very strong consideration must be given to the perspective of
the patient in particular, as this approach pertains to their personal information being shared or
others’ scrutiny of their personal health. Our findings echoed the concerns of depressed older adults
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regarding their independence from others, and that not all social network members’ accounts of
depression were diagnostically correct or supportive. The decision of whether a social network
member can contribute to or interact with this account of health information lies in the patient.
Even when allowing these informational accounts and discussion surrounding them, the presen-
tation must be designed to clearly indicate that each piece is a subjective account by a specific
individual and not an objective piece of information. Because others’ views and understanding of
depression heavily influence the patient, this precaution must be taken especially if there are signs
of dismissiveness coming from social network members. Affordances for dynamic and immediate
moderation of these accounts and interactions must also be easily accessible to the patient.

5.4 Presenting Information to Increase Depression Understanding
Aside from identifying points to improve communication, our results clearly found that depression
understanding was a struggle for both the depressed older adults and their family members.
This lack of understanding not only affected treatment planning, but also trust and validation
between patients and their family. Therefore, emphasis must be placed on how the presentation
of this consolidated health information is designed; it must be done so in a way that promotes
understanding and empathy for the depression experience. This would not only improve the quality
of symptom monitoring, but also the level of actionable recovery and quality of emotional support
from close others.
Documenting and contextualizing specific observations as well as longitudinal monitoring can

help patients and close others see relationships between variables such as specific coping behaviors
and subsequent trends in physical and mental state. These changes between complex physical and
mental symptoms can be visualized to emphasize the temporal trends in those changes, which is
important for determining any correlations between behaviors and health states. The process of
identifying these trends in real data could help to convince patients or family members who do
not currently see the relationships between certain health symptoms and patients’ mental state
(Section 4.1) of the reality in depression as both a physical and mental illness. Knowing the specific
depression patterns for each patient can also make recovery much more actionable, as we saw in
the active acknowledgement group (Section 4.1.2.2). Prior work on visualizing complex health data
for older adults has recommended comparing current and past data for reflection, as well as using
brief, straightforward presentation of information points [3, 48].
Patients could struggle with motivating themselves to understand their own health state as a

result of apathy and fatigue in their depression (Section 4.1.2.1). Initial encouragement of active
reflection on this information about their own health has been shown to steer these patients to
develop increased motivation for recovery and understanding if it successfully leads to a positive
result, such as improved recovery [2, 64]. Active reflection on autobiographical content has also
been shown to consistently reduce these effects of depression in older adults [34], making the act
itself of reviewing this personal information beneficial as well. The inclusion of other patients (if
patient users are willing to share their health information with similar others) in collaborative
reflection and discussion, too, can provide more motivation and understanding through social
support and useful comparisons of health information [52].

5.5 Lessons Learned for Collaborative Information Design in CSCW
Our results both echo and supplement CSCW work on collaborative information design for aging
and health. Prior work has found perceived relevance and feelings of being recognized or valued
to be important factors in older adults’ information sharing and health coproduction with peers
[14, 43, 50]. The regard our interviewed patients held for those with knowledge about their condition,
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Table 2. Key Design Implications

Concept Main Findings Examples

Balancing
flexibility of
participation with
expression of care
(Section 5.2)

• Patients are differentially open to
sharing with depression-relevant others

• Social pressures restricted sharing with
close others

• Include participation of both close
others and knowledgeable others

• Social endorsement by knowledgeable
others to mediate potential changes in
social network members’ reliability

Integrating and
validating
valuable accounts
from social
network members
(Section 5.3)

• Both family and knowledgeable peers
are sources of support

• Depression symptoms can complicate
judgment of both patient and
bystanders

• Patients are differentially open to
sharing (based on both social and
depression-related factors)

• Longitudinally-synchronize accounts
of patients and close others

• Enable similar others to discuss
and/or compare own health
information

Presenting
information to
increase
depression
understanding
(Section 5.4)

• The ability to understand mental and
physical symptom relationships was a
key deciding factor in failure or success
to validate and take action on
depression episodes

• Emphasize temporal trends in
symptom relationship to prove
significance of mental state

• Encourage active reflection with
similar others to improve motivation
and actionability

as well as the need for family members to value their experiences and perceptions of their own
depression, reflect these points very vividly.

We have also learned the sensitive and complex nature of how important stakeholders can both
be useful and detrimental to the health goal, and how strongly this is moderated by understanding of
the health condition. From studying how complex psycho-physical symptom relationships mediate
the behavior of key stakeholders, we have seen that knowledge contributed by every role (e.g.
patient, family, peer, doctor) can have unique and irreplaceable value. Only patients can impart
their own personal experiences, and only bystanders can depict physical manifestations without
a subjective filter. However, both family members and patients could also weaken treatment and
management of the condition if they have misconceptions of what constitutes the illness, which
can be a more primary concern in situations with many comorbid mental and physical illnesses.
Collaborative information systems which need to assist with managing health issues that are

difficult to understand must sensitively balance between mediating appropriate accessibility to
interaction, and designing to fill gaps in understanding that may be experienced by the users
themselves. If this is done well, the contributions of each social role can successfully form a
comprehensive understanding of the condition. Technology design is capable of guiding social
interactions while bearing responsibility for it instead of the users themselves, to reduce pressures
on the stakeholders involved. A system focused on integrating diverse accounts and viewpoints
can allow patients more power over who can view or contribute, as well as more flexibility around
each party’s representation to facilitate understanding of complementary information.
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6 LIMITATIONS AND FUTUREWORK
Due to the difficulties in approaching and recruiting depressive older adult patients and their
family members, we were limited to recruiting participants accessible through our collaborating
psychiatrists, which may have introduced selection bias towards patients who were more willing
to speak about their condition in an interview. We were also only able to recruit participants who
were in a more manageable phase of depression, in consideration of feasibility of our detailed
interview. However, more severe depression may include differences in judgment that were not
covered in this work. Furthermore, we were unable to recruit family members for every patient
interviewee that we recruited, due to willingness to participate. Further research may be needed to
understand how the depression severity and the nature of family relationships may play a role in
the implementation of collaborative health for depressed older adults.

This study was conducted in East Asia, meaning that our results may have limited generalizability
outside of East Asian cultures or collectivist society. This may be the case particularly in terms of
seniority effects, divorce stigma, and mental illness stigma, which are magnified in Asian cultures
and Confucian societies [1, 17, 85]. In contrast, the stereotypical views of older adults as incompetent
or stubborn are found to be consistent across cultures [20]. Future research may still be needed to
clarify cultural differences concerning inter-generational communication and social perceptions of
depressed older adults.
Some of our findings demonstrated potential value for more in-depth study on non-patient

stakeholders of this target group, such as family or peers. The older adult participants retained some
differential attitudes towards younger family members, which affected how they communicated
about their depression (Section 4.2). Though our sample of different family roles cannot reveal
robust trends in inter-generational interaction dynamics, further exploration of these factors can
help understand how this might influence design for social communication. We also saw that family
members could hold highly unsupportive views regarding the patient participant’s depression due
to misconceptions about depression, while demonstrating support and care for the patient in other
forms (Section 4.1, 4.3). Future studies are needed to inform how to educate and communicate with
these individuals in a way that can promote their willingness to understand the patient.

7 CONCLUSION
Collaborative care has been shown to be beneficial for dealing with the multi-dimensional nature
of depression in older adults, which is characterized by difficulty of identifying symptoms due
to physical comorbidity and cognitive changes in older adults. We conducted an interview study
investigating perceptions and behaviors relevant to communicating about and understanding
depression in order to promote recovery planning and action based on older patients’ depression
state. Our key findings provide insight on how struggles in understanding depression symptoms
can affect patients’ and family members’ attitudes toward both the depression itself and their
own communication. We provided design implications on how to integrate social resources into
recovery planning in consideration of our findings, and advocate its use to resolve issues in illness
understanding and promote better social support for depressed older adults. This research is a
first step in uncovering the opportunities and challenges of facilitating social support systems for
depressive older adults. Overall, we believe the insights we gained from this study could shed light
on future research for this older adult population and on design for socially-complex health issues
(e.g., geriatric depression).

Proc. ACM Hum.-Comput. Interact., Vol. 7, No. CSCW1, Article 74. Publication date: April 2023.



Mind and Body: The Complex Role of Social Resources in
Understanding and Managing Depression in Older Adults 74:21

ACKNOWLEDGMENTS
This research was supported by the National Science and Technology Council of Taiwan (NSTC
109-2221-E-003-010-MY3, 110-2634-F-002 -051, and 111-2221-E-007-117).

REFERENCES
[1] Tahirah Abdullah and Tamara L Brown. 2011. Mental illness stigma and ethnocultural beliefs, values, and norms: An

integrative review. Clinical psychology review 31, 6 (2011), 934–948.
[2] Roee Admon and Diego A Pizzagalli. 2015. Dysfunctional reward processing in depression. Current Opinion in

Psychology 4 (2015), 114–118. https://doi.org/10.1016/j.copsyc.2014.12.011 Depression.
[3] Ryan Ahmed, Tammy Toscos, Romisa Rohani Ghahari, Richard J Holden, Elizabeth Martin, Shauna Wagner, Carly

Daley, Amanda Coupe, and Michael Mirro. 2019. Visualization of cardiac implantable electronic device data for older
adults using participatory design. Applied clinical informatics 10, 4 (2019), 707.

[4] Nazanin Andalibi, Pinar Ozturk, and Andrea Forte. 2017. Sensitive Self-Disclosures, Responses, and Social Support on
Instagram: The Case of #Depression. In Proceedings of the 2017 ACM Conference on Computer Supported Cooperative
Work and Social Computing (Portland, Oregon, USA) (CSCW ’17). Association for Computing Machinery, New York,
NY, USA, 1485–1500. https://doi.org/10.1145/2998181.2998243

[5] Patricia A Areán and Charles F Reynolds III. 2005. The impact of psychosocial factors on late-life depression. Biological
Psychiatry 58, 4 (2005), 277–282.

[6] A.P. Association. 2013. Diagnostic and Statistical Manual of Mental Disorders (DSM-5®). American Psychiatric Publishing.
https://books.google.com.tw/books?id=-JivBAAAQBAJ

[7] Aysha Begum, CraigMorgan, Chih-Chiang Chiu, Andre Tylee, and Robert Stewart. 2012. Subjectivememory impairment
in older adults: aetiology, salience and help seeking. International journal of geriatric psychiatry 27, 6 (2012), 612–620.

[8] Alison Benjamin, Jeremy Birnholtz, Ronald Baecker, Diane Gromala, and Andrea Furlan. 2012. Impression management
work: how seniors with chronic pain address disruptions in their interactions. In Proceedings of the ACM 2012 conference
on Computer Supported Cooperative Work. 799–808.

[9] Jomara Binda, Chien Wen Yuan, Natalie Cope, Hyehyun Park, Eun Kyoung Choe, and John M Carroll. 2018. Supporting
effective sharing of health information among intergenerational family members. In Proceedings of the 12th eai
international conference on pervasive computing technologies for healthcare. 148–157.

[10] Dan Blazer and Candyce D Williams. 1980. Epidemiology of dysphoria and depression in an elderly population. The
American Journal of Psychiatry (1980).

[11] Virginia Braun and Victoria Clarke. 2006. Using thematic analysis in psychology. Qualitative research in psychology 3,
2 (2006), 77–101.

[12] Eleanor R. Burgess. 2019. Collaborative Self-Management of Depression. In Conference Companion Publication of the
2019 on Computer Supported Cooperative Work and Social Computing (Austin, TX, USA) (CSCW ’19). Association for
Computing Machinery, New York, NY, USA, 38–42. https://doi.org/10.1145/3311957.3361851

[13] Eleanor R. Burgess, Kathryn E. Ringland, Jennifer Nicholas, Ashley A. Knapp, Jordan Eschler, David C. Mohr, and
Madhu C. Reddy. 2019. "I Think People Are Powerful": The Sociality of Individuals Managing Depression. Proc. ACM
Hum.-Comput. Interact. 3, CSCW, Article 41 (Nov. 2019), 29 pages. https://doi.org/10.1145/3359143

[14] Edgar S Cahn. 2000. No more throw-away people: The co-production imperative. Edgar Cahn.
[15] Stephanie Campbell, Michael Marriott, Claude Nahmias, and Glenda M MacQueen. 2004. Lower hippocampal volume

in patients suffering from depression: a meta-analysis. American Journal of Psychiatry 161, 4 (2004), 598–607.
[16] Luca Canzian and Mirco Musolesi. 2015. Trajectories of Depression: Unobtrusive Monitoring of Depressive States

by Means of Smartphone Mobility Traces Analysis. In Proceedings of the 2015 ACM International Joint Conference on
Pervasive and Ubiquitous Computing (Osaka, Japan) (UbiComp ’15). Association for Computing Machinery, New York,
NY, USA, 1293–1304. https://doi.org/10.1145/2750858.2805845

[17] Guo-Ming Chen and Jensen Chung. 2002. Seniority and superiority: A case analysis of decision making in a Taiwanese
religious group. (2002).

[18] Carolyn A Chew-Graham, Karina Lovell, Chris Roberts, Robert Baldwin, Michael Morley, Alistair Burns, David Richards,
and Heather Burroughs. 2007. A randomised controlled trial to test the feasibility of a collaborative care model for the
management of depression in older people. British Journal of General Practice 57, 538 (2007), 364–370.

[19] Kyaien O Conner, Valire Carr Copeland, Nancy K Grote, Gary Koeske, Daniel Rosen, Charles F Reynolds III, and
Charlotte Brown. 2010. Mental health treatment seeking among older adults with depression: the impact of stigma
and race. The American Journal of Geriatric Psychiatry 18, 6 (2010), 531–543.

[20] Amy JC Cuddy, MI Norton, and ST Fiske. 2005. This old stereotype: The stubbornness and pervasiveness of the elderly
stereotype. (2005).

Proc. ACM Hum.-Comput. Interact., Vol. 7, No. CSCW1, Article 74. Publication date: April 2023.

https://doi.org/10.1016/j.copsyc.2014.12.011
https://doi.org/10.1145/2998181.2998243
https://books.google.com.tw/books?id=-JivBAAAQBAJ
https://doi.org/10.1145/3311957.3361851
https://doi.org/10.1145/3359143
https://doi.org/10.1145/2750858.2805845


74:22 Seraphina Yong et al.

[21] Birgit Derntl, Eva-Maria Seidel, Simon B Eickhoff, Thilo Kellermann, Ruben C Gur, Frank Schneider, and Ute Habel.
2011. Neural correlates of social approach and withdrawal in patients with major depression. Social neuroscience 6, 5-6
(2011), 482–501.

[22] Aysegul Dirik, Sima Sandhu, Domenico Giacco, Katherine Barrett, Gerry Bennison, Sue Collinson, and Stefan Priebe.
2017. Why involve families in acute mental healthcare? A collaborative conceptual review. BMJ open 7, 9 (2017),
e017680.

[23] Jens Kronborg Djernes. 2006. Prevalence and predictors of depression in populations of elderly: a review. Acta
Psychiatrica Scandinavica 113, 5 (2006), 372–387.

[24] Gavin Doherty, David Coyle, and John Sharry. 2012. Engagement with Online Mental Health Interventions: An
Exploratory Clinical Study of a Treatment for Depression. In Proceedings of the SIGCHI Conference on Human Factors
in Computing Systems (Austin, Texas, USA) (CHI ’12). Association for Computing Machinery, New York, NY, USA,
1421–1430. https://doi.org/10.1145/2207676.2208602

[25] Rebecca A Drayer, Benoit H Mulsant, Eric J Lenze, Bruce L Rollman, Mary Amanda Dew, Kelly Kelleher, Jordan F
Karp, Amy Begley, Herbert C Schulberg, and Charles F Reynolds III. 2005. Somatic symptoms of depression in elderly
patients with medical comorbidities. International Journal of Geriatric Psychiatry: A journal of the psychiatry of late life
and allied sciences 20, 10 (2005), 973–982.

[26] Anna Duner and Monica Nordström. 2005. Intentions and strategies among elderly people: Coping in everyday life.
Journal of aging studies 19, 4 (2005), 437–451.

[27] Jean Endicott, Jacob Cohen, John Nee, Joseph Fleiss, and Stavros Sarantakos. 1981. Hamilton Depression Rating Scale:
Extracted from regular and change versions of the Schedule for Affective Disorders and Schizophrenia. Archives of
General Psychiatry 38, 1 (1981), 98–103.

[28] Rachel L Franz, Ron Baecker, and Khai N Truong. 2018. “I knew that, I was just testing you” Understanding Older Adults’
Impression Management Tactics During Usability Studies. ACM Transactions on Accessible Computing (TACCESS) 11, 3
(2018), 1–23.

[29] Charles A. Hall and Charles F. Reynolds-III. 2014. Late-life depression in the primary care setting: Challenges,
collaborative care, and prevention. Maturitas 79, 2 (2014), 147–152. https://doi.org/10.1016/j.maturitas.2014.05.026
Depression, dementia and cognition in older people.

[30] Tuomo Hänninen, Kari J Reinikainen, Eeva-Liisa Helkala, Keijo Koivisto, Leena Mykkänen, Markku Laakso, Kalevi
Pyörälä, and Paavo J Riekkinen. 1994. Subjective memory complaints and personality traits in normal elderly subjects.
Journal of the American Geriatrics Society 42, 1 (1994), 1–4.

[31] Ari Hautasaari, Naomi Yamashita, and Takashi Kudo. 2017. Role of CMC in emotional support for depressed foreign
students in Japan. In Proceedings of the 2017 CHI Conference Extended Abstracts on Human Factors in Computing Systems.
2614–2621.

[32] JM Hegeman, MWM De Waal, HC Comijs, RM Kok, and RC Van Der Mast. 2015. Depression in later life: A more
somatic presentation? Journal of affective disorders 170 (2015), 196–202.

[33] Robert Hirschfeld, Stuart A Montgomery, Martin B Keller, Siegfried Kasper, Alan F Schatzberg, Hans-Jürgen Möller,
David Healy, David Baldwin, Mats Humble, Marcio Versiani, et al. 2000. Social functioning in depression: a review.
The Journal of clinical psychiatry (2000).

[34] Hsiu-Fang Hsieh and Jing-Jy Wang. 2003. Effect of reminiscence therapy on depression in older adults: a systematic
review. International Journal of Nursing Studies 40, 4 (2003), 335–345. https://doi.org/10.1016/S0020-7489(02)00101-3

[35] Joshua Introne, Isabel Munoz, and Bryan Semaan. 2021. The Narrative Tapestry Design Process: Weaving Online
Social Support from Stories of Stigma. Proc. ACM Hum.-Comput. Interact. 5, CSCW2, Article 389 (oct 2021), 35 pages.
https://doi.org/10.1145/3479533

[36] Todd B Kashdan, Lisa Feldman Barrett, and Patrick EMcKnight. 2015. Unpacking emotion differentiation: Transforming
unpleasant experience by perceiving distinctions in negativity. Current Directions in Psychological Science 24, 1 (2015),
10–16.

[37] Dimitris NKiosses, AndrewCLeon, and Patricia AAreán. 2011. Psychosocial interventions for late-lifemajor depression:
evidence-based treatments, predictors of treatment outcomes, and moderators of treatment effects. Psychiatric Clinics
34, 2 (2011), 377–401.

[38] Christian Knochel, Gilberto Alves, Benedikt Friedrichs, Barbara Schneider, Anna Schmidt-Rechau, Sofia Wenzler,
Angelina Schneider, David Prvulovic, Andre F Carvalho, and Viola Oertel-Knochel. 2015. Treatment-resistant late-life
depression: challenges and perspectives. Current Neuropharmacology 13, 5 (2015), 577–591.

[39] Rob M Kok and Charles F Reynolds. 2017. Management of depression in older adults: a review. Jama 317, 20 (2017),
2114–2122.

[40] Wei-Chang Kong. 2001. E-commerce and cultural values. IGI Publishing, Hershey, PA, USA, Name of chapter: The
implementation of electronic commerce in SMEs in Singapore (Inbook-w-chap-w-type), 51–74. http://portal.acm.org/
citation.cfm?id=887006.887010

Proc. ACM Hum.-Comput. Interact., Vol. 7, No. CSCW1, Article 74. Publication date: April 2023.

https://doi.org/10.1145/2207676.2208602
https://doi.org/10.1016/j.maturitas.2014.05.026
https://doi.org/10.1016/S0020-7489(02)00101-3
https://doi.org/10.1145/3479533
http://portal.acm.org/citation.cfm?id=887006.887010
http://portal.acm.org/citation.cfm?id=887006.887010


Mind and Body: The Complex Role of Social Resources in
Understanding and Managing Depression in Older Adults 74:23

[41] Rachel Kornfield, Renwen Zhang, Jennifer Nicholas, Stephen M. Schueller, Scott A. Cambo, David C. Mohr, and Madhu
Reddy. 2020. "Energy is a Finite Resource": Designing Technology to Support Individuals across Fluctuating Symptoms
of Depression. In Proceedings of the 2020 CHI Conference on Human Factors in Computing Systems (Honolulu, HI, USA)
(CHI ’20). Association for Computing Machinery, New York, NY, USA, 1–17. https://doi.org/10.1145/3313831.3376309

[42] Ken Laidlaw, Larry W Thompson, Dolores Gallagher-Thompson, and Leah Dick-Siskin. 2003. Cognitive behaviour
therapy with older people. John Wiley & Sons.

[43] Judith Lasker, Ed Collom, Tara Bealer, Erin Niclaus, Jessica Young Keefe, Zane Kratzer, Lauren Baldasari, Ethan Kramer,
Rachel Mandeville, Julia Schulman, et al. 2011. Time banking and health: the role of a community currency organization
in enhancing well-being. Health promotion practice 12, 1 (2011), 102–115.

[44] Mark F Lefebvre. 1981. Cognitive distortion and cognitive errors in depressed psychiatric and low back pain patients.
Journal of consulting and clinical psychology 49, 4 (1981), 517.

[45] Guo Li, Xiaomu Zhou, Tun Lu, Jiang Yang, and Ning Gu. 2016. SunForum: Understanding Depression in a Chinese
Online Community. In Proceedings of the 19th ACM Conference on Computer-Supported Cooperative Work and Social
Computing (San Francisco, California, USA) (CSCW ’16). Association for Computing Machinery, New York, NY, USA,
515–526. https://doi.org/10.1145/2818048.2819994

[46] Yue Liu, Ke Yu, Xiaofei Wu, Linbo Qing, and Yonghong Peng. 2019. Analysis and detection of health-related misinfor-
mation on Chinese social media. IEEE Access 7 (2019), 154480–154489.

[47] Kai Lukoff, Taoxi Li, Yuan Zhuang, and Brian Y Lim. 2018. TableChat: mobile food journaling to facilitate family
support for healthy eating. Proceedings of the ACM on Human-Computer Interaction 2, CSCW (2018), 1–28.

[48] Jochen Meyer, Anastasia Kazakova, Merlin Büsing, and Susanne Boll. 2016. Visualization of complex health data on
mobile devices. In Proceedings of the 2016 ACM Workshop on Multimedia for Personal Health and Health Care. 31–34.

[49] Elizabeth L. Murnane, Tara G. Walker, Beck Tench, Stephen Voida, and Jaime Snyder. 2018. Personal Informatics
in Interpersonal Contexts: Towards the Design of Technology That Supports the Social Ecologies of Long-Term
Mental Health Management. Proc. ACM Hum.-Comput. Interact. 2, CSCW, Article 127 (nov 2018), 27 pages. https:
//doi.org/10.1145/3274396

[50] Leysan Nurgalieva, Alisa Frik, Francesco Ceschel, Serge Egelman, and Maurizio Marchese. 2019. Information design
in an aged care context: views of older adults on information sharing in a care triad. In Proceedings of the 13th EAI
international conference on pervasive computing technologies for healthcare. 101–110.

[51] Kathleen O’Leary, Arpita Bhattacharya, Sean A. Munson, Jacob O. Wobbrock, and Wanda Pratt. 2017. Design
Opportunities for Mental Health Peer Support Technologies. In Proceedings of the 2017 ACM Conference on Computer
Supported Cooperative Work and Social Computing (Portland, Oregon, USA) (CSCW ’17). Association for Computing
Machinery, New York, NY, USA, 1470–1484. https://doi.org/10.1145/2998181.2998349

[52] Alexandra Papoutsaki, Samuel So, Georgia Kenderova, Bryan Shapiro, and Daniel A. Epstein. 2021. Understanding
Delivery of Collectively Built Protocols in an Online Health Community for Discontinuation of Psychiatric Drugs.
Proc. ACM Hum.-Comput. Interact. 5, CSCW2, Article 420 (oct 2021), 29 pages. https://doi.org/10.1145/3479564

[53] A-La Park. 2014. Do intergenerational activities do any good for older adults well-being?: a brief review. Journal of
Gerontology and Geriatric Research 3, 5 (2014), 181.

[54] Sungkyu Park, Inyeop Kim, Sang Won Lee, Jaehyun Yoo, Bumseok Jeong, and Meeyoung Cha. 2015. Manifestation of
Depression and Loneliness on Social Networks: A Case Study of Young Adults on Facebook. In Proceedings of the 18th
ACM Conference on Computer Supported Cooperative Work and Social Computing (Vancouver, BC, Canada) (CSCW ’15).
Association for Computing Machinery, New York, NY, USA, 557–570. https://doi.org/10.1145/2675133.2675139

[55] Sharoda A Paul, Lichan Hong, and Ed H Chi. 2012. Who is authoritative? understanding reputation mechanisms in
quora. arXiv preprint arXiv:1204.3724 (2012).

[56] Chengcheng Qu, Corina Sas, and Gavin Doherty. 2019. Exploring and Designing forMemory Impairments in Depression.
In Proceedings of the 2019 CHI Conference on Human Factors in Computing Systems (Glasgow, Scotland Uk) (CHI ’19).
Association for Computing Machinery, New York, NY, USA, 1–15. https://doi.org/10.1145/3290605.3300740

[57] Ashok Raj. 2004. Depression in the elderly: tailoring medical therapy to their special needs. Postgraduate medicine 115,
6 (2004), 26–42.

[58] Natasha Randall, Selma Šabanović, and Wynnie Chang. 2018. Engaging older adults with depression as co-designers of
assistive in-home robots. In Proceedings of the 12th EAI International Conference on Pervasive Computing Technologies
for Healthcare. 304–309.

[59] Chrysi Rapanta and Lorenzo Cantoni. 2017. The linkedin endorsement game: Why and how professionals attribute
skills to others. Business and Professional Communication Quarterly 80, 4 (2017), 443–459.

[60] Ellen Bouchard Ryan, Mary Lee Hummert, and Linda H Boich. 1995. Communication predicaments of aging: Patronizing
behavior toward older adults. Journal of Language and Social Psychology 14, 1-2 (1995), 144–166.

[61] Perminder S Sachdev, Adith Mohan, Lauren Taylor, and Dilip V Jeste. 2015. DSM-5 and mental disorders in older
individuals: an overview. Harvard review of psychiatry 23, 5 (2015), 320.

Proc. ACM Hum.-Comput. Interact., Vol. 7, No. CSCW1, Article 74. Publication date: April 2023.

https://doi.org/10.1145/3313831.3376309
https://doi.org/10.1145/2818048.2819994
https://doi.org/10.1145/3274396
https://doi.org/10.1145/3274396
https://doi.org/10.1145/2998181.2998349
https://doi.org/10.1145/3479564
https://doi.org/10.1145/2675133.2675139
https://doi.org/10.1145/3290605.3300740


74:24 Seraphina Yong et al.

[62] Jomara Sandbulte, Chun-Hua Tsai, and John M Carroll. 2021. Family’s health: Opportunities for non-collocated
intergenerational families collaboration on healthy living. International Journal of Human-Computer Studies 146 (2021),
102559.

[63] Todd P Semla and Mark D Watanabe. 1998. ASHP therapeutic position statement on the recognition and treatment of
depression in older adults. American Journal of Health-System Pharmacy 55, 23 (1998), 2514–2518.

[64] Lindsey Sherdell, Christian E Waugh, and Ian H Gotlib. 2012. Anticipatory pleasure predicts motivation for reward in
major depression. Journal of abnormal psychology 121, 1 (2012), 51.

[65] Jo Anne Sirey, Martha L Bruce, George S Alexopoulos, Deborah A Perlick, Patrick Raue, Steven J Friedman, and
Barnett S Meyers. 2001. Perceived stigma as a predictor of treatment discontinuation in young and older outpatients
with depression. American Journal of Psychiatry 158, 3 (2001), 479–481.

[66] C. Estelle Smith, Avleen Kaur, Katie Z. Gach, Loren Terveen, Mary Jo Kreitzer, and Susan O’Conner-Von. 2021. What is
Spiritual Support and How Might It Impact the Design of Online Communities? Proc. ACM Hum.-Comput. Interact. 5,
CSCW1, Article 43 (apr 2021), 42 pages. https://doi.org/10.1145/3449117

[67] Gülfizar Sözeri-Varma. 2012. Depression in the elderly: clinical features and risk factors. Aging and disease 3, 6 (2012),
465.

[68] Jina Suh, Spencer Williams, Jesse R. Fann, James Fogarty, Amy M. Bauer, and Gary Hsieh. 2020. Parallel Journeys of
Patients with Cancer and Depression: Challenges and Opportunities for Technology-Enabled Collaborative Care. Proc.
ACM Hum.-Comput. Interact. 4, CSCW1, Article 038 (May 2020), 36 pages. https://doi.org/10.1145/3392843

[69] Tammy Toscos, Kay Connelly, and Yvonne Rogers. 2012. Best intentions: health monitoring technology and children.
In Proceedings of the SIGCHI conference on Human Factors in Computing Systems. 1431–1440.

[70] Madhukar H Trivedi. 2004. The link between depression and physical symptoms. Primary care companion to the
Journal of clinical psychiatry 6, suppl 1 (2004), 12.

[71] Sho Tsugawa, Yusuke Kikuchi, Fumio Kishino, Kosuke Nakajima, Yuichi Itoh, and Hiroyuki Ohsaki. 2015. Recognizing
Depression from Twitter Activity. In Proceedings of the 33rd Annual ACM Conference on Human Factors in Computing
Systems (Seoul, Republic of Korea) (CHI ’15). Association for Computing Machinery, New York, NY, USA, 3187–3196.
https://doi.org/10.1145/2702123.2702280

[72] Jürgen Unützer, Wayne Katon, Christopher M Callahan, John W Williams Jr, Enid Hunkeler, Linda Harpole, Marc
Hoffing, Richard D Della Penna, Polly Hitchcock Noël, Elizabeth HB Lin, et al. 2002. Collaborative care management
of late-life depression in the primary care setting: a randomized controlled trial. Jama 288, 22 (2002), 2836–2845.

[73] Rob K Vanderhorst and Suzanne McLaren. 2005. Social relationships as predictors of depression and suicidal ideation
in older adults. Aging & mental health 9, 6 (2005), 517–525.

[74] Theodore B VanItallie. 2005. Subsyndromal depression in the elderly: underdiagnosed and undertreated. Metabolism
54, 5 (2005), 39–44.

[75] Rui Wang, Weichen Wang, Alex daSilva, Jeremy F. Huckins, William M. Kelley, Todd F. Heatherton, and Andrew T.
Campbell. 2018. Tracking Depression Dynamics in College Students Using Mobile Phone and Wearable Sensing. Proc.
ACM Interact. Mob. Wearable Ubiquitous Technol. 2, 1, Article 43 (March 2018), 26 pages. https://doi.org/10.1145/3191775

[76] Perla Werner, Ifat Stein-Shvachman, and Jeremia Heinik. 2009. Perceptions of self-stigma and its correlates among
older adults with depression: a preliminary study. International Psychogeriatrics 21, 6 (2009), 1180.

[77] Raf LA Widdershoven, Marieke Wichers, Peter Kuppens, Jessica A Hartmann, Claudia Menne-Lothmann, Claudia JP
Simons, and Jojanneke A Bastiaansen. 2019. Effect of self-monitoring through experience sampling on emotion
differentiation in depression. Journal of affective disorders 244 (2019), 71–77.

[78] Holley A Wilkin. 2013. Exploring the potential of communication infrastructure theory for informing efforts to reduce
health disparities. Journal of Communication 63, 1 (2013), 181–200.

[79] Naomi Yamashita, Hideaki Kuzuoka, Keiji Hirata, and Takashi Kudo. 2013. Understanding the conflicting demands of
family caregivers caring for depressed family members. In Proceedings of the SIGCHI Conference on Human Factors in
Computing Systems. 2637–2646.

[80] Naomi Yamashita, Hideaki Kuzuoka, Keiji Hirata, Takashi Kudo, Eiji Aramaki, and Kazuki Hattori. 2017. Changing
moods: How manual tracking by family caregivers improves caring and family communication. In Proceedings of the
2017 chi conference on human factors in computing systems. 158–169.

[81] Hui Yang and Peter A. Bath. 2019. Automatic Prediction of Depression in Older Age. In Proceedings of the Third
International Conference on Medical and Health Informatics 2019 (Xiamen, China) (ICMHI 2019). Association for
Computing Machinery, New York, NY, USA, 36–44. https://doi.org/10.1145/3340037.3340042

[82] Yang Yang. 2006. How does functional disability affect depressive symptoms in late life? The role of perceived social
support and psychological resources. Journal of health and social behavior 47, 4 (2006), 355–372.

[83] Chuang-Wen You, Chien Wen (Tina) Yuan, Nanyi Bi, Min-Wei Hung, Po-Chun Huang, and Hao-Chuan Wang. 2021. Go
Gig or Go Home: Enabling Social Sensing to Share Personal Data with Intimate Partner for the Health and Wellbeing
of Long-Hour workers (CHI ’21). Association for Computing Machinery, New York, NY, USA.

Proc. ACM Hum.-Comput. Interact., Vol. 7, No. CSCW1, Article 74. Publication date: April 2023.

https://doi.org/10.1145/3449117
https://doi.org/10.1145/3392843
https://doi.org/10.1145/2702123.2702280
https://doi.org/10.1145/3191775
https://doi.org/10.1145/3340037.3340042


Mind and Body: The Complex Role of Social Resources in
Understanding and Managing Depression in Older Adults 74:25

[84] Genevieve S Yuen, Saumya Bhutani, Bryony J Lucas, Faith M Gunning, Bassem AbdelMalak, Joanna K Seirup, Sibel A
Klimstra, and George S Alexopoulos. 2015. Apathy in late-life depression: common, persistent, and disabling. The
American Journal of Geriatric Psychiatry 23, 5 (2015), 488–494.

[85] Ruiwen Zheng. 2016. The Relationships between Confucian Family Values and Attitudes toward Divorce in Mainland
China: An Exploratory Study. (2016).

Received January 2022; revised July 2022; accepted November 2022

Proc. ACM Hum.-Comput. Interact., Vol. 7, No. CSCW1, Article 74. Publication date: April 2023.


	Abstract
	1 Introduction
	2 Background & Related Work
	2.1 Complexities in Late-life Depression
	2.2 Social Design Opportunities for Late-life Depression
	2.2.1 Collaborative Health Design.
	2.2.2 Social Information Design for Depression.


	3 Methods
	3.1 Participants
	3.2 Procedure
	3.3 Data Analysis

	4 Results
	4.1 Conceptualization of Physical and Mental States
	4.1.1 Emphasis on the physical over the emotional.
	4.1.2 Contrasting perspectives on mental and emotional health.
	4.1.2.1 Dismissiveness.
	4.1.2.2 Active acknowledgment.


	4.2 Social Pressures of Sharing and Support-Seeking
	4.3 Depression-Relevance as a Determinant of Communication

	5 Discussion
	5.1 Revisiting Our Findings
	5.2 Balancing Flexibility of Participation with Expression of Care
	5.3 Integrating and Validating Accounts from Social Network Members
	5.4 Presenting Information to Increase Depression Understanding
	5.5 Lessons Learned for Collaborative Information Design in CSCW

	6 Limitations and Future Work
	7 Conclusion
	Acknowledgments
	References

