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ABSTRACT 
Efective patient-provider communication is critical to promote 
patient satisfaction, encourage patient involvement in care, and 
improve health outcomes. Although prior HCI works aim to en-
hance the dyadic communication by improving patients’ commu-
nication skills, little is known about healthcare providers’ com-
munication work to facilitate efective communication with their 
child patients. Through semi-structured interviews with 10 health-
care providers and clinic observations, our study identifed four 
strategies that providers used in their communication with patients: 
building rapport, developing familiarity with care settings, respect-
ing patients’ communication modes and preferences, and delegating 
small decision-making and directing questions to patients. Based on 
these strategies, we discuss three key elements that providers value 
and work toward to achieve efective communication in pediatric 
care practice. Our study also uncovers the detailed process of how 
the providers develop their strategies to tailor their communication 
to the patients’ specifc needs and preferences, and we describe 
design opportunities for communication technology. 

CCS CONCEPTS 
• Human-centered computing → Empirical studies in HCI. 
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1 INTRODUCTION 
Efective communication between patients and health care 
providers increases patient satisfaction [54], promotes positive clini-
cal outcomes [10], and encourages patient participation in their care 
[31]. Despite these benefts, it is challenging to achieve efective 
patient-provider communication due to various factors, including 
the gap in health literacy [20], providers’ lack of interpersonal 
communication skills [9], and patients’ distrust [19]. Efective com-
munication can be even more challenging in pediatric care because 
of the patients’ young ages; Children may lack the self-knowledge, 
sufcient communication skills, and maturity that the task requires. 
It has been noted in prior medical literature that child patients are 
not that engaged in their clinical consultations as the discussion 
of their diagnoses and treatments mostly involve their parents and 
providers [7, 27, 50]. Acknowledging the importance of efective 
communication and the challenges of communicating with child 
patients, guidelines (e.g., asthma 1) and implications for clinical 
practices have been suggested in prior medical studies, such as 
teaching children to take turns talking with the provider and direct-
ing questions to children [6]. However, these studies mainly focus 
on improving the general interpersonal communication skills of 
health care providers. 
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In recent years, the interest in supporting patient-provider com-
munication has been growing in the HCI community. While most 
studies have focused on the communication between adult patients 
and providers [2, 30, 36, 42] or between the parental caregivers 
of child patients and their providers [22, 25], a few studies have 
examined patient-provider interactions in pediatric care. These 
prior studies on pediatric communication have explored the child 
patients’ communication needs and presented various forms of 
communication tools, such as tangible objects that support patients 
express their thoughts or initiate conversation with providers by 
letting them to choose topics [52] or a drawing app that supports 
patients to illustrate their symptoms with zoom-in feature which en-
courages them to provide detail information [23]. These tools help 
facilitate the dyadic communication between the child patient and 
provider during clinical consultations by providing aids through 
which child patients can develop and improve their communication 
skills; however, these tools often do not take into consideration the 
providers’ current communication practices, including the specifc 
challenges they encounter and the strategies they currently use as 
workarounds. 

Only a few HCI studies have examined the communication 
needs of providers in interactions with patients in their design 
implications: for instance, an ambient visual display was designed 
to increase providers’ self-awareness of their non-verbal commu-
nication toward patients [38] and a handheld projection device 
was developed to help providers efectively show and manage 
medical information for patients [34]. Extending on these prior 
works on providers’ communication needs and behaviors, our 
study aims to provide insights for designing communication tech-
nology to enhance child patient-provider communication based 
on the communication challenges that providers encounter and 
the development of communication strategies and use. While the 
communication guidelines in prior health communication stud-
ies have helped to improve providers’ interpersonal communica-
tion skills based on representative stereotypes of child patients, 
our study provides empirical understandings of providers’ strate-
gies developed through their own experiences interacting with 
child patients who have diverse personalities, preferences, and 
situations. Learning from the detailed process of the providers’ 
communication strategy use, our study ofers design opportunities 
for technology to promote more efective child patient-provider 
communication. 

In this paper, we report fndings from a qualitative feld study 
involving semi-structured interviews with 10 healthcare providers 
and observations at a pediatric oncology outpatient clinic at a large 
hospital. We identify four communication strategies that were de-
veloped and used by the health care providers in order to achieve 
efective communication with child patients during clinic visits, 
as well as the challenges associated with using the strategies. We 
want to note that in this paper, our scope of communication goes 
beyond verbal communication styles and tones to include non-
verbal and behavioral elements, and thus, communication strate-
gies indicate a broad set of the provider’s approaches to discus-
sion of patients’ well-being and needs during their hospital visits. 
Based on our fndings and analysis of the providers’ communication 
strategies, our study makes the following contributions to the HCI 
community: 

• We provide an empirical understanding of how healthcare 
providers strategically interact with child patients to accom-
plish efective communication with them during their hospi-
tal visits. 

• We identify the key elements of efective communication 
that healthcare providers value in their interactions with 
child patients. 

• We present design opportunities for communication technol-
ogy to support the providers’ active, iterative design process 
of developing their strategies for efective pediatric commu-
nication. 

2 RELATED WORK 
2.1 Patient-Provider Communication in 

Pediatric Care 
The importance and benefts of efective communication between 
child patients and providers in pediatric care have been shown in a 
number of medical studies, such as higher patient and provider sat-
isfaction [10], better adherence to treatment [37], and the patient’s 
active participation in their care [6]. To achieve those benefts, 
providers must be mindful of how they approach and communicate 
with child patients. Such approaches to communication are often 
based on a careful consideration of the patient’s age and their health 
literacy. For instance, an appropriate approach for school-aged chil-
dren is for providers to educate them about their disease and to 
demonstrate respect for their individual choices and preferences 
[35]. 

Despite the benefts of efective patient-provider communica-
tion, it is challenging for providers to have efective communication 
with child patients because of the patients’ young age which indi-
cates a lack of self-knowledge and underdeveloped communication 
skills. This often leads providers to only interact with their parental 
caregivers and focus on the caregivers’ needs and concerns during 
clinical consultations, and not involve the patient, potentially over-
looking their needs [7, 27, 50]. Having less engagement with child 
patients, providers risk losing opportunities to promote positive 
health outcomes. For instance, a lack of efective patient-provider 
communication may hinder providers from accurately or fully iden-
tifying their patients’ symptoms [14] or other important signals for 
their psychological well-being and emotional development [5, 47]. 
In addition, there is insufcient training for providers on communi-
cation skills in general [29], and some available training programs 
fail to utilize the best practices for interacting specifcally with child 
patients [16]. As a result, providers must frequently develop com-
munication skills on their own to efectively interact with children. 

To address the challenges of pediatric patient-provider com-
munication, prior works have presented implications for clinical 
practices and interventions for training programs. For exmaple, Car-
penter et al., [11] emphasized interpersonal communication skill 
implementation in patient consultations (e.g., inviting the child 
to answer questions directly, showing emotion and empathy to 
the child), while Feraco et al., [16] suggested facilitating feasible, 
low-variability communication skills teaching through individual 
fellowship programs in a “train the trainer” approach. However, 
such guidelines and interventions in the medical literature largely 
focus on improving general interpersonal communication skills, 
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with less consideration on the unique, situated challenges that 
providers encounter in their interactions with child patients who 
have diferent personalities, preferences, and needs. Thus, further 
research is necessary to understand how providers develop their 
own strategies beyond the suggested guidelines, based on their ac-
tual lived experience with child patients and the specifc challenges 
they encounter. 

2.2 Technology Design for Patient-Provider 
Communication 

In the HCI and Health Informatics communities, patient and 
provider communication during clinical encounters have been well 
studied from various perspectives. Prior works have attempted to 
enhance patient-provider communication by aligning diferent val-
ues and priorities among patients, caregivers, and providers for 
the patients’ well-being [2, 30], promoting collaborative decision-
making with providers through patient generated data [15, 41], 
working with tension around information exchange [22] and pro-
viding care-related information access to the patients and care-
givers [32, 36, 44]. However, a majority of prior studies are based 
on communication between adult patients and providers or be-
tween caregivers and providers in pediatric care. Few studies have 
examined child patient and provider communication and discussed 
technology implications. Acknowledging the challenges in inter-
acting with child patients, many interventions have been designed 
to support the child’s ability to communicate their symptoms and 
understand medical knowledge. For instance, communication tools 
were developed to help child patients with verbal-communication-
based consultation, such as an interactive multi-touch app that 
enables patients to draw their symptoms of chronic headache dur-
ing face-to-face communication with physicians [23], and a tangible 
communication tool that empowers child patients to express their 
thoughts and opinions more actively and to initiate conversations 
with providers during clinical visits [52]. Also, educational games 
were designed to increase patient’s knowledge about their illness 
management [13, 26] and promote collaborative activities between 
child patients, caregivers, and child life specialist through using 
interactive stories [4]. While these interventions are found to be 
efective in ofering communication aids for patients to facilitate 
health literacy and potentially increase their engagement in care, 
these do not necessarily consider or address the specifc needs and 
challenges of healthcare providers in their communication practices 
with child patients. 

To our knowledge, only a few studies have looked at healthcare 
providers’ perspectives and communication challenges for commu-
nication technology design. Ni et al. [34] introduced a handheld 
device that supports providers in educating and sharing medical 
information with patients during physical therapy sessions by pro-
jecting relevant visual contents, and Patel et al. [38] showed how 
the visual feedback from an ambient display increased providers’ 
self-awareness of their non-verbal communication (e.g., gaze, ges-
ture, body position) toward patients during consultation in real time. 
These interventions promote patient-provider communication by 
enhancing providers’ communication skills and information deliv-
ery, but do not directly support the adjustment of communication 

strategies to address an individual patient’s needs and preferences 
or focus on specifc communication challenges with child patients. 

With the growing interest in pediatric care, prior studies in the 
HCI community have presented technology support for communi-
cation between child patients and providers; however, as pointed 
out above, these often focus on providing communication aids for 
the child’s symptom-related discussion or education tools for child 
health literacy. Although it is critical to support child patients’ com-
munication skills, healthcare providers’ communication challenges 
and needs for efective communication with child patients are not 
adequately considered. Our study is a step towards addressing this 
gap in the literature: we focus on the communication strategies that 
healthcare providers have developed through their own practices to 
improve communication with their child patients and the barriers 
that they encounter in implementing these strategies. We describe 
important elements of efective communication that emerge from 
our analysis and their specifc meanings in pediatric care. Finally, 
we detail the iterative process through which the providers “de-
sign” their communication strategies to adapt to the specifc needs 
of each child patient. Our design implications for communication 
technology focus on supporting these strategies and development 
processes. 

3 METHOD 
This paper draws on data collected as part of a larger project involv-
ing child cancer patients, their parental caregivers and healthcare 
providers. The aim of the larger project is to understand current 
communication practices among these stakeholders through par-
ticipant interviews and clinic observations. In this paper, we fo-
cus on understanding child patient-provider communication from 
the providers’ perspective based on in-depth semi-structured in-
terviews with providers. While the interview data is the primary 
source for this study, observations of clinic consultations serve 
as a complementary source to provide more information related 
to the care context and the situational interactions between the 
patients and providers. The study was approved by our university’s 
Institutional Review Board (IRB) prior to data collection. 

We initially conducted ethnographic feld observations in the 
Hematology and Oncology outpatient clinic at a large children’s 
hospital to examine the challenges of the pediatric patient care prac-
tice. 12 observation sessions (3-4 hours/session) were conducted 
over a period of three months. Each session was documented us-
ing feldnotes by two researchers. We identifed communication 
challenges due to the patients’ young ages during clinical consul-
tations and we also observed the providers’ various strategies to 
cope with these challenges. The preliminary fndings from the ob-
servation shaped our focus for the interview study protocol with 
the healthcare providers. 

We recruited and conducted semi-structured interviews with 
10 healthcare providers on the same healthcare provider team we 
observed in the clinic (see Table 1). All 10 healthcare providers care 
for pediatric cancer patients and consistently interact with both 
the child and their caregiver during the patient’s diagnosis and 
treatment trajectory. The providers include two nurses, two child 
life specialists, and six physicians (including “fellow” physicians 
who are receiving further training in a specialty and “attending” 
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Participant Gender Occupation Years in Practice 

H1 Female Nurse practitioner 42 years 
H2 Male Fellow physician 5 years 
H3 Female Attending physician 8.5 years 
H4 Female Attending physician 10 years 
H5 Female Fellow physician 5 years 
H6 Female Attending physician 5.5 years 
H7 Female Child life specialist 10 years 
H8 Female Child life specialist 11 years 
H9 Female Attending physician 18 years 
H10 Female Nurse 5.5 years 

Table 1: Demographic information of the healthcare 
providers. 

physicians who have completed their training in their chosen spe-
cialty). Child life specialists are certifed healthcare professionals 
who utilize various activities and tools to educate and provide emo-
tional comfort for the child patients during their hospital visits. We 
recruited participants to the study via emails sent to a mailing list 
of providers. The 10 provider participants with diferent roles had 
received diferent formal medical training (e.g., physician, nurse, 
child life specialist). These providers have also been practicing pedi-
atric oncology and worked together as care teams successfully for 
a long time (from fve years to several decades). Thus, we consider 
them expert informants as they are trusted sources on a topic that 
can inform health communication technology based on their lived 
experience and communication strategy use. 

All semi-structured interviews with healthcare providers were 
conducted in a private space (e.g. empty family room or consulta-
tion room) and each lasted between 45 minutes to one hour. All 
interviews were audio-recorded and transcribed at a later time. 
Interview questions pertained to the provider’s communication 
practices with child patients aged 6 to 12 (as the focus of our project 
is communication with young children whose communication skills 
are not yet fully developed, which raises unique communication 
challenges) and their caregivers, care-taking strategies, perceptions 
of their role, and challenges and expectations held for patients and 
their caregivers. To ensure the anonymity of all participants, we 
removed all personally identifable information and assigned each 
participant a unique identifer (e.g., H1, H2). Each participating 
individual was compensated with a $20 gift card for their time. 

The research team analyzed the frst four interview transcripts 
using open coding [49]. Three researchers from the team coded 
the transcripts separately, compared their codes, and identifed the 
recurring themes in the providers’ communication patterns and 
care-taking approaches. Initially, some salient themes were identi-
fed regarding the providers’ experiences with the child patients 
and their parental caregivers, as well as distinctive communication 
approaches used by the providers in their interactions with the 
child patients. This allowed us to focus on specifc communication-
related themes in the remaining six interviews. Through weekly 
meetings and discussions, the research team discussed categorizing 
and refning themes emerged (e.g., specifc communication chal-
lenges the providers experienced, various communication strategies 

used by providers and the signifcance and impact of the fndings 
on the child patients and caregivers in the triangular relationships). 
Themes produced by each researcher were compared, discussed, 
and revised each week until agreements were reached. Axial coding 
[49] was used to identify relationships between themes. To gain 
a richer understanding of child patient-provider communication 
practices, we also used observational data to triangulate the inter-
view, as the observational data provided more details on the specifc 
situations and contexts in which providers used certain strategies 
(e.g., specifc clinical procedures, child’s gestures). In this paper, 
we describe the communication strategies used by the healthcare 
providers to communicate more efectively with child cancer pa-
tients and the barriers that they encounter when implementing 
these strategies. 

4 OVERVIEW OF PATIENT-PROVIDER 
COMMUNICATION AT PEDIATRIC 
HEMATOLOGY ONCOLOGY OUTPATIENT 
CLINIC 

In our study, communication between child patients and providers 
was primarily based on verbal, face-to-face interactions. During 
each clinic visit, child patients and their caregivers usually met 
diferent healthcare providers at diferent places in the clinic set-
ting. In the consultation room, patients frst met a nurse or fellow 
physician for an initial check-up. The nurse or fellow examined 
the patient and identifed any symptoms. Then, an attending physi-
cian joined the consultation to address the patient and caregiver’s 
concerns and make the medical decisions for treatment. After the 
consultation, most patients visited the infusion center where they 
received chemotherapy for anywhere between a half an hour to 
several hours. 

Attendings sometimes requested Child Life Specialists (CLS), 
who work to educate children and families about the illness and help 
them adapt to the stresses of the illness, to join the consultations. 
The nature of the CLSs’ interventions varied depending on when 
they were requested by the physicians, nurses, and sometimes even 
caregivers, who knew of the services they provided. However, for 
the most part, CLSs interacted with patients to provide emotional 
support before their treatment procedures. Although CLSs had more 
expertise in interacting with children using tools and resources (e.g., 
education books, toys), they still had to deal with communication 
challenges as they shared in our study. 

Although the child patients whom the providers usually see 
range in age from infant to young adult, most of them follow a 
similar procedure (e.g., frst clinical consultation, and then treat-
ment) and have similar conversations with the providers during 
their clinic visits. In the communication with child patients, the 
health care providers in our study experienced several challenges. 
Due to their young age, the patients had limited verbal commu-
nication skills, making it more difcult for providers to identify 
their thoughts, preferences, and emotions. This challenge often led 
providers to talk with the caregivers instead of interacting with the 
patients directly. 

Moreover, chronic care does not just involve the children’s phys-
ical health, but their psychosocial and emotional well-being as well. 
The cancer treatment for child patients frequently interferes with 
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their normal development, which can make the children feel dif-
ferently from their healthy peers. Thus, many child patients felt 
anxious or uncomfortable during the hospital visits. These negative 
feelings led to fewer interactions with providers and less coopera-
tion with treatment procedures. Also, the time-constrained nature 
of the consultations and interactions with providers made it more 
difcult for the providers to build relationships with the patients. 

5 HEALTHCARE PROVIDERS’ 
COMMUNICATION STRATEGIES 

Below we describe four strategies that healthcare providers devel-
oped and used to better communicate with their child patients dur-
ing hospital visits. While the primary motivation of their strategies 
was to have more efective communication, providers found that 
these strategies not only helped them develop better relationships 
with their patients, but also improved patient engagement with clin-
ical procedures, potentially benefting patients’ health outcomes. 
We also present the barriers to deploying these communication 
strategies reported by providers, including patients’ individual per-
sonalities and situations and the infuence of parental caregivers 
on the patient-provider relationship. Learning these communica-
tion strategies used by healthcare providers is useful to the design 
of communication technologies for child patient-centered care by 
considering the unique challenges of child patient and provider 
communication. 

5.1 Building Personal Rapport with Child 
Patients 

In our study, most child patients felt anxious and scared of the 
hospital environment. These feelings were more common among 
younger children who had previously spent most of their time in 
their home with family members and close acquaintances. Patients 
thus tended to perceive providers as strangers and were easily 
frightened of or uncomfortable with clinical procedures that the 
providers performed. To ease the patients’ anxiety and the tension 
of their hospital visits, the providers in our study worked to build a 
rapport with patients before proceeding to the clinical procedures. 
Providers felt that building personal relationships with patients 
early on helped them better identify their clinicians, understand 
what and why clinicians do, and feel less scared of clinical proce-
dures. 

To build rapport with patients, the providers often began their 
consultations by acknowledging and talking about the patients’ 
interests. They actively made an efort to ask or to identify and 
interpret contextual cues (e.g., things they brought with) that might 
indicate the patient’s preferences so that they could create a shared 
interest, such as a favorite character or TV cartoon. Physicians, in 
particular, tried to seek information about the patient’s interests 
and favorite things by asking the nurses since nurses had more 
opportunities to interact with the patients and caregivers. This strat-
egy allowed the providers to get to know more about their patients 
while making the patients feel more comfortable and connected 
to their providers. For instance, H7 shared her strategy of reading 
cues, such as a character printed on a patient’s t-shirt: 

A lot of these kids are meeting a lot of strangers con-
stantly, so we really try to approach them on their level. 

It’s a lot about reading their cues. (. . . ) I might notice 
that they’re wearing something Ninja Turtles and I’m 
like, "You like Ninja Turtles? Look, I have a Ninja Turtle." 
Even just kind of trying to spend that few minutes just 
trying to get to know them as a kid before we dive into 
this other part of their life – H7 (Child Life Specialist) 

In this example, H7 acknowledges that child patients encounter a 
lot of strangers in the clinic environment and describes her strategy 
of getting to know the patient as a person before sharing illness-
related information or performing clinical work. H7 intentionally 
shows interest in the character on the patient’s shirt to create a more 
intimate connection. During our observation, we observed that 
personal information about individual patients, such as the patient’s 
favorite character or possession, was often shared among care team 
members, primarily through verbal communication before and after 
consultations. Sometimes this information was also shared through 
additional notes in the electronic patient chart, so that other care 
team members could see and use that information. For instance, 
whenever she identifed a patient’s personal favorites, H8 actively 
added the details to the patient chart to share it with the other care 
team members: 

Let’s say I meet a patient and I learned a few things 
about them, I’ll try to add those few details into [the 
name of electronic medical record system] note. I’ll say, 
"Of note, patient really enjoys Frozen and has a cat at 
home named Bella and has two brother and sisters," or 
whatever (. . . ) If somebody else ends up seeing them 
[information about patient’s interests], like a diferent 
child life specialist or a social worker or a doctor, they 
have that information too. (. . . ) That way, they have 
a little bit of knowledge about the patient too because 
oftentimes, rightfully so, doctors need to do the medical 
piece and don’t always have time to add in that extra 
piece. – H8 (Child Life Specialist) 

Although it is not required or a common practice to record pa-
tients’ interests or preferences in the chart, this shared information 
helped providers show interests that aligned with those of the pa-
tients’ more efectively in their initial rapport-building. Particularly, 
this information was deemed helpful to physicians who often did 
not have time to identify it themselves or note it in the patient 
charts. 

Along with creating personal bonds through shared interests, the 
providers in our study frequently gave the patients an explanation 
of their actions before the physical exams and treatment procedures 
that might make the patients afraid. When the patients experienced 
the procedures in the same way the providers had described them, 
they felt relieved; gradually, the patients felt comfortable with and 
trust toward the providers. This strategy also helped reduce uncer-
tainty and anxiety for the patients by allowing them time to prepare 
for the clinical procedures and develop an appropriate expectation. 
For example, H4 shared her strategy of constantly providing details 
about what she was going to do before taking action: 

I am always careful not to do anything without telling 
them what I’m going to do frst. I think going to the 
doctor’s is a very unique experience where suddenly 
a stranger is allowed to touch you and is allowed to 
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ask you these very personal questions. And so, I kind of 
frame it that “Now, I’m going to listen to your heart” 
or “Now, I’m going to listen to your lungs, and mommy 
and daddy are right here”. – H4 (Physician) 

This quote shows H4’s acknowledgement that unfamiliarity with 
clinicians and the medical procedures they perform can be a source 
of discomfort for child patients. H4 helps patients build necessary 
expectations about the physical examinations and procedures by 
speaking out loud what she is going to do next. This way, the pa-
tients feel less anxious and are more mentally prepared even when 
she does something potentially uncomfortable, such as touching 
their body or asking personal questions. Although this strategy of 
building rapport within a short amount of time might not seem sig-
nifcant to the patients’ overall hospital experience, many providers 
emphasized that creating such personal connections was critical 
and benefcial for developing good long-term relationships with 
patients for their journey through the treatment process. 

5.2 Developing Familiarity with Care Settings 
and Routinizing Clinical Procedures 

The general hospital environment, including the consultation room 
(i.e., exam room), infusion rooms, and various clinical tools, was 
new, unfamiliar, and uncomfortable for most of the child patients. 
To alleviate stress and anxiety, the providers tried to familiarize 
the patients with the clinical procedures and care settings. For 
procedures, the providers often ofered second-hand experiences 
before the actual procedure. In a second-hand experience, patients 
indirectly experience clinical procedures by observing a provider’s 
presentation of them or playing with the clinical tools. The goal 
of this indirect experiences is to help patients get a better sense of 
what to expect during the procedure so as to reduce uncertainty 
and fear. The providers also described for patients how certain 
clinical tools work and why they are necessary for their treatment. 
Child Life Specialists (CLS), who focused on patient education and 
comfort work, particularly utilized this strategy. For example, a CLS 
(H7) would use “needle play” with child patients before procedures: 

I like to do needle play for kids that are developmen-
tally appropriate to do so. I have a port [a tube that is 
connected to the vein], and I would get the real needle 
and for a 12-year-old, let them, with some help do the 
real needle and push it into a port so they can feel what 
that feels like, how much pressure it takes, things like 
that. Then when they have that procedure done on their 
own body, they know exactly what the nurse is doing 
and how it feels from their perspective. So, I use that 
at times. (...) I’d love to use a lot of the real equipment, 
syringes. We”ll play with them in non-threatening ways 
too, with water, we’ll put paint in them, they can paint 
with the syringes. – H7 (Child Life Specialist) 

As described in this quote, H7 adjusts the play based on the 
patients’ age and level of maturity by appropriately selecting clinical 
tools (e.g., using a real needle for 12-year-olds). After selecting an 
appropriate tool, H7 then teaches the patients how to use it, how 
the procedure will be done, and how it might feel. This second-
hand experience through the use of interactive play helped patients 
not only learn about specifc tools and procedures, but also feel 

encouraged by their newly gained knowledge and fun activity. H7 
tried to provide these experiences in enjoyable ways (e.g., painting 
with colored water) so that patients would be less fearful about the 
unfamiliar medical tools and procedures. 

Another provider approach to helping patients develop famil-
iarity with the hospital environment was to build a routine for 
their visits. Specifcally, providers tried to routinize the processes 
of hospital care and keep them consistent for each patient, such as 
who they would meet (i.e., same care team members), where they 
would go (e.g., same order of treatment procedures, same exam 
room), and the kinds of interactions they would have (e.g., same 
communication style and methods). This structured hospital care 
process allowed patients to build an accurate expectation for their 
clinic visits without experiencing any anxiety due to uncertainty. 
H8 described how a structured routine of clinical activities can be 
benefcial to the child patients: 

We just know that kids often learn from schedule and 
routine and being habitual, so getting used to the same 
process can be benefcial for kids. So, we try to make 
their experiences somewhat of a routine, especially in 
the school age kids. They know if they frst do this, then 
they can do this. Oftentimes we’re working with kids 
and saying, "The frst step today is we need to access 
your port, so we’re going to do that frst. Then, the next 
thing we’re going to do is draw your blood. After we 
draw your blood, then it’s time to come to the playroom 
and play." That just helps set them up for success as we 
go one thing to the next thing to the next thing. – H8 
(Child Life Specialist) 

Here, H8 describes the benefts of routinizing to building fa-
miliarity for child patients. Through repetitive, structured clinical 
processes, patients become familiar with hospital visits because 
they learn and build expectations around how things are done for 
them. This strategy not only helps reduce stress for patients, it 
also promotes efective communication between the patients and 
providers. As patients become used to the routines, they feel more 
comfortable expressing their feelings or asking questions; even-
tually, providers may not need to explain every detail over and 
over again when performing procedures. Several providers in our 
study mentioned that over time, hospital visits become part of the 
patients’ life routines and some patients treat their hospital visits 
just like their other regular activities, such as playing with friends 
after school or going to a painting class, rather than a disturbance 
in their life. 

5.3 Respecting and Adopting Patients’ 
Communication Modes and Preferences 

For more efective and comfortable communication with child pa-
tients, most providers in our study respected patient’s commu-
nication preferences by learning and using language specifc to 
individual patients. Providers stated that many patients have their 
own expressions for describing certain medical concepts or com-
municating things related to their illness. These expressions were 
typically based on their interests, personalities, and the infuence 
of their parents and family culture. For instance, some patients’ 
families used “blood sickness” for (blood) cancer, and “owie” for a 



Learning from Healthcare Providers’ Strategies CHI ’21, May 8–13, 2021, Yokohama, Japan 

cut. Instead of directly using medical terms or concepts that might 
impose emotional distress, this type of language facilitated a more 
efcient age-appropriate communication with patients. To learn 
the specifc language preferences of individual patients, providers 
attentively observed how patients used specifc words to describe 
their symptoms or illness at every consultation. For example, H6 
described how she identifes and learns to use specifc language in 
her communication with each patient: 

Many kids have diferent words. Like, if they have a 
cut, then some people have a boo-boo, or an owie, or 
something like that. They’ll say they have a boo-boo, 
if they have a cut. So, it’s fguring out which word the 
child says. “Did you hurt yourself?” And then, it’s like, 
"Oh yeah, I have a boo-boo, I have an owie." Like, "Okay, 
well do you have any other ones?" Then, using whatever 
word they use. (. . . ) Usually the kids that you know well 
and that you’re going to see repeatedly, you pick up 
their language. – H6 (Physician) 

Recognizing that each patient might use their own specifc words 
and expressions, H6 focused on picking up the words that patients 
used as a way to adopt their language. H6 also indicated that time 
and efort is required to do this. In our study, providers, particularly 
the fellow physicians or nurses who often saw patients frst, shared 
the information about a patient’s specifc language choices (e.g., 
using “blood sickness” or “c-word” instead of cancer) with the 
attending physicians who would see the patients later. 

In addition, many providers captured specifc expression and 
words from the patients’ family caregivers, particularly when the 
patients were very young, as their parental caregivers had to trans-
late all information for them. By adopting language from the care-
givers, the providers were able to have more child-friendly and 
child-specifc communication with the patients since they readily 
understood the meaning of the familiar language and felt comfort-
able with it. This helped to avoid the confusion or distress caused 
by the use of unfamiliar, complicated terms. Several physicians, 
in particular, described their experiences with picking up specifc 
words and cues after overhearing them from the caregivers and 
adopting them to translate information so that the patients could 
understand: 

You also hear it [patient’s specifc language] from the 
parents, because the parents, if I ask a question that 
the parent doesn’t think the child will understand, then 
the parent will usually translate that into words they 
think the child will understand, and then I can use what-
ever the parent said to re-ask the question later – H6 
(Physician) 

Often family is taking that translator role of what 
we’re saying and the conversation that we’re having 
and helping digest it and tell it to the kid in a way that 
they will understand. So, we’ll take cues from them for 
language and things like that – H2 (Physician) 

Another approach to respecting the patients’ communication 
styles was to recognize and read their non-verbal cues. Knowing 
that child patients often have limited communication skills to ex-
press their emotions and thoughts, the providers made an efort 

to identify non-verbal cues by carefully observing the patients 
instead of forcing them to talk. These non-verbal elements that 
providers paid attention to included gestures, facial expressions, 
and body positions (e.g., crossing one’s arms or closing the eyes) 
that could communicate the patient’s feelings or needs. Since these 
cues could be easily ignored left unnoticed, the providers in our 
study proactively and mindfully observed the patients to better 
understand their mood or preferences regarding when and how to 
communicate. For instance, H4 shared her communication strategy 
of identifying and interpreting the patients’ current mood by ob-
serving their gestures, such as how they held their arms or where 
they sat on a chair during the consultation. 

Well, if a kid is sitting like this [with arms crossed], you 
can’t just pry their arms apart and listen to their heart, 
you have to do something to calm them down frst. Or, 
if they’re in a little ball [crouching and holding arms 
around their legs] on the exam table, clearly, they’re 
scared and they don’t want you to touch them, right? 
And so, you have to respect that and maybe spend a 
little more time talking to them before just trying to 
jump in and listen with your stethoscope and do these 
rather invasive things that we do with patients. – H4 
(Physician) 

Believing that proceeding directly to “rather invasive” proce-
dures would overlook the patient’s needs and preferences and 
thereby make them feel more scared and uneasy, H4 also included 
some bufer time to chitchat and make the patient feel more com-
fortable. 

Lastly, we found that providers frequently used artifacts that 
provided comfort to patients during hospital visits as a way to 
communicate with them. This strategy was useful to providers, 
especially in situations where young child patients refused clinical 
procedures, or did not want to say a word to the providers because 
of unfamiliarity and fear. For example, H7 described an incident 
where she purposefully used a patient’s toy as a communication 
channel when one of her new patients refused to talk with any of 
the care providers: 

Well, there was a kid last week who was brand new. 
Really scared. Had a stufed dog with him though. So, 
we really kind of noticed the dog and talked to the dog, 
and he would answer for the dog. That’s the only way 
he would talk to us. So, I would say like, "Brownie, tell 
me about this." Then he’d be like, "He says, ’Blah, blah, 
blah, blah, blah. I don’t want to do this.’" Things like 
that. – H7 (Child Life Specialist) 

As illustrated in the example H7 described, artifacts that patients 
are comfortable with and have some emotional attachment to, such 
as a stufed dog, serve as facilitators that make patient-provider 
communication possible. In some situations, artifacts such as this 
were also used to provide second-hand experiences of procedures, 
a provider strategy that we discussed in the previous section. For 
example, in our observation, one of the physicians pretended to 
listen to the heart of a stufed animal to demonstrate what the 
physical examination would involve (use of a stethoscope) to make 
the patient feel comfortable and better comply with the procedure. 
Not all providers in our study used artifacts as communication 
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devices, but those who did found that their communication and 
relationship with the patients improved. 

5.4 Delegating Small Decisions and Inviting 
Patients in Conversations 

In our study, healthcare providers reported that the majority of 
young child patients tended not to be involved in their care man-
agement, including the clinical consultations, and often lacked a 
sense of control in the care process. This was largely due to their 
insufcient communication skills, lack of knowledge, and the fact 
that their parental caregivers made decisions for them. To support 
their engagement, the providers tried to delegate trivial decisions 
to the patients and ask them direct questions. Unlike the major 
decisions made by the providers and caregivers, the trivial tasks 
given to patients ofered small choices that were not essential to 
the diagnostic or treatment decisions but were still relevant enough 
to allow the patients to feel a sense of control and engagement: 

They [patients] are vulnerable. I think kids are. They’re 
in a scary, unfamiliar environment, so the more that we 
can make them comfortable and build trust with their 
clinicians I think the better that they’ll cope throughout 
their experience. (. . . ) Because they don’t have a sense of 
control here [in clinic], we’re trying to give them some 
sense of control and some opportunities for choices. In 
the hospital, as you know, there’s oftentimes when they 
can’t have that control. They can’t say, "I don’t want 
that IV," or, "I don’t want that poke." It’s not a choice, 
you have to have that. But, what is a choice is which 
arm you want to have it in or where you want to sit 
or do you want to lay down or do you want to sit up. 
Things like that, so giving them that opportunity. – H8 
(Child Life Specialist) 

In this quote, H8 describes child patients as vulnerable and lack-
ing control, especially in the hospital setting. To ofer support, H8 
intentionally delegates small decisions to them. Making these deci-
sions allows patients to feel that they have choices, are participants 
in the consultation, and have control over their care process. 

We also found that a few of the providers in our study actively 
directed questions to the patients frst, whenever possible, instead of 
directly seeking all the answers from the caregivers. By addressing 
and involving the patients immediately, these providers were trying 
to communicate that they take the patients and their role in the 
care process seriously. For instance, H6 described her strategy of 
prioritizing the interactions with the child patient when starting 
her consultations, particularly in the case of younger children (ages 
6 and 7): 

When I frst walk in to try to make sure that they 
know that I’m not just here to talk to their parents, I 
will often ask the six, seven, younger kids. When I walk 
in, I’ll usually talk to them frst, before their parents 
(. . . ) Then, I usually ask them who they brought with 
them, as if they were in control of that. Then, I want to 
fgure out who the other people in the room are, because 
sometimes it is not who you expected the other people 
in the room to be, if I don’t know them. But, it also gives 
them an opportunity to talk at the beginning, and so 

that way... I think they hopefully pick up early on that 
we’re interested in what they say. – H6 (Physician) 

As described in this quote, H6 tries to empower child patients 
through conversation so that they will understand that their 
providers are interested in their thoughts and feelings. Ultimately, 
the goal is for the patients to eventually interact proactively with the 
providers and develop trustful relationships. Although this strategy 
was very helpful for promoting active patient engagement in con-
versations about care, we observed that the majority of providers 
in the study directed questions primarily at the caregivers. Reasons 
for this include being unable to completely trust a young child’s 
answers in complex matters, difculties with children who do not 
want to interact, and having a limited time for each consultation. 

5.5 Barriers to Providers’ Communication 
Strategies 

The communication strategies described in the previous sections 
helped build rapport between patients and providers, develop pa-
tient familiarity with the care setting, align patient and provider 
communication styles, and create opportunities to engage patients 
in the care process. While these strategies promoted efective com-
munication and patient engagement, providers faced two major 
barriers while deploying them. 

The most common barrier was that providers encountered unan-
ticipated, diverse reactions to the strategies resulting from the indi-
vidual child’s personality or current mood. Many providers in our 
study emphasized that there is a wide spectrum of patient types, 
and thus there is not a single strategy that meets the diferent needs 
and preferences of every patient. In addition to each child’s unique 
personality and tendencies, the providers found the children to 
have frequent changes in mood and feelings, even within a sin-
gle clinic visit; this required careful adjustment to their strategies. 
For instance, although H6 usually built rapport and trust with her 
patients by helping them to have proper expectations for their up-
coming procedures, sometimes she noticed this did not work for 
those who became more scared the more they learned: 

There are some kids who, knowing more information 
makes them more anxious. I think, for them, trying to 
make sure that we have the minimum that they need 
to know, so they’re not surprised by things, and that 
they know what to expect. (. . . ) Some patients get really 
anxious about knowing that scans are coming. For those 
patients we might not tell them that. That way, they 
[patients] don’t have as much time to worry about it. – 
H6 (Physician) 

This example shows that because of a patient’s sensitive or anx-
ious personality, H6’s strategy of giving a heads-ups about clinical 
procedures does not always work as intended, and that she there-
fore has to adjust and change her strategy to sharing the least 
amount of information possible to minimize the patient’s anxiety. 
However, it can be hard for providers to quickly address the need 
for adjustment, because it requires time and experience to under-
stand a wide range of patient personalities and dynamic reactions 
and identify the most appropriate strategy for each patient over 
short, limited medical encounters. Therefore, some providers in our 
study emphasized the importance of getting to know individual 
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personalities efciently in a short amount of time so that they could 
focus on delivering medical information in a patient-appropriate 
way. 

The other challenge reported by the providers was that parental 
caregivers, rather than being a facilitator, sometimes became a 
barrier in the communication between the patient and provider. 
This was particularly apparent when providers tried to encourage 
patients to make their own decisions to ofer a sense of control. 
The providers reported that some parental caregivers’ oppressive 
parenting style or dominating personality interfered or prevented 
them from directly interacting with patients during consultations. 
Instead, these caregivers tended to make all the decisions for their 
children, resulting in their children becoming even more dependent 
on them. Such frequent interferences from caregivers signifcantly 
lessened the opportunities for the patients to engage with their 
providers and the care process, leading to a general lack of interest 
in their care and trust toward the providers. H10 indicated that 
patients whose parents have an overbearing parenting style could 
tend to disengage from the care process: 

You see parents that are calm and patient, and then you 
see anxious, worried parents. Overbearing, I hate to say 
that word, but I would say that describes some of the 
situations. Controlling [the situations for patients]. (...) 
If it’s an overbearing parent, I think sometimes children 
that age [6-12] shut down almost and don’t participate 
in their own care because the parents are so involved. – 
H10 (Nurse) 

As illustrated by this quote, the providers often witness how 
some caregivers’ parenting styles signifcantly afect the patients’ 
attitudes and engagement in the care process. In addition to the 
problematic parenting style, providers stated that the parental care-
givers’ unfavorable attitudes toward providers signifcantly hin-
dered the clinicians from developing trustful relationships with 
patients and caused the patients to feel doubt and uncertainty dur-
ing their interactions. All of the providers in our study observed 
that their patients had a strong tendency to follow and rely on 
their parents’ attitudes since their own capabilities for judgment 
were not yet fully developed; thus, their parents were their main 
resource for acquiring new information, skills, and perspectives. 
In such cases, despite the providers’ best eforts to use efective 
communication strategies, the patients would not easily develop 
rapport with and trust in the providers. H4 described this challenge: 

The barriers [to build trust] for the six to 12-year-old 
that we run in, if they do arise, it’s more with the care-
giver. They might not trust or believe, even, what you’re 
telling them is best. (...) And then, of course, that trickles 
down to their kids because they trust their parents. If 
they’re hearing that from their parents, then that can 
fracture your relationship with your patient too. – H4 
(Physician) 

As H4 describes in this quote, parents can profoundly impact 
the child patient-provider relationship by infuencing the child’s 
perception of and trust in the provider. This indicates the impor-
tance of having the parental caregivers’ cooperation in order to 
build efective child patient-provider relationships. 

6 DISCUSSION 
In this study, we have identifed four distinctive strategies health-
care providers created and deployed to communicate more efec-
tively with their child patients during hospital visits: helping them 
develop rapport with the providers, building familiarity with the 
care procedures and environment, using their language and pre-
ferred communication methods, and engaging them to participate 
in their own care. The providers in our study developed these strate-
gies to reduce patient anxiety, stress, and fear during hospital visits. 
Based on the analysis of providers’ communication strategy use, 
in this section, we frst discuss the three essential elements the 
providers valued to achieve efective communication in pediatric 
care practice, and then discuss the detailed process of how the 
providers developed their strategies to tailor their communication 
to the patients’ needs and preferences. Finally, we describe design 
opportunities for communication technology development. 

6.1 Elements of Efective Communication for 
Relationship-Building Between Provider 
and Child Patient 

The goal of efective patient-provider communication in chronic 
illness management is ultimately to improve health outcomes for 
patients by building a strong, trustful relationship that encourages 
patient participation in the care process. A good, trustful patient-
provider relationship can promote positive health outcomes for 
patients, such as higher treatment satisfaction [18], increased med-
ication adherence [33], and reduced emotional distress [55], while 
unsatisfactory relationships have been associated with negative 
outcomes including decreased trust in care [21] and an inclination 
towards hopelessness (i.e. demoralization) [40]. Because of such 
direct impact on the patients’ well-being and clinical outcome, it 
is crucial to ensure efective communication for building a good 
patient-provider relationship. In our study, healthcare providers 
used various communication strategies to better interact and pro-
mote good relationships with their child patients. Through their 
communication strategies, we identifed key elements of efective 
communication that the providers valued the most in order to 
achieve a good quality patient-provider relationship: Transparency 
(providing transparent information about clinicians and their ac-
tions), Respect-Acceptance (respecting and adopting the language 
and communication styles specifc to individual patients), and Em-
powerment (helping patients feel control over their care). Despite 
some variations in the specifc strategies used among providers, 
these elements were considered crucial and necessary in their com-
munication work in order to create strong relationships with their 
child patients who have insufcient communication skills and are 
experiencing stressful and time-constrained medical encounters. 
We also recognize that all three elements are embedded in every 
one of the providers’ communication strategies, though specifc 
elements seem to appear more obviously in certain strategies than 
others. 

The terms used in the three elements of efective communica-
tion identifed in our study – Transparency, Respect-Acceptance, 
and Empowerment – have been previously discussed in medical 
and health communication literatures. Although in the existing 
literatures they are frequently seen as the concepts that facilitate 
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successful patient-provider communication along with other in-
terpersonal communication skills [39], our analysis reveals that 
each element presents distinctive values and needs that are unique 
to child patient-provider communication based on the strategies 
developed by the providers. In healthcare, “transparency” 2 refers 
to making information – from patient experiences to medical costs 
to the healthcare system’s efciency and quality – available to the 
public in a reliable and comprehensible manner. Specifcally, in the 
context of patient-provider communication, transparency has been 
identifed as an important factor that afects patients’ health literacy 
and their trust towards their clinicians and care, since the exchange 
of information related to illness and treatment and the sharing of 
meaning and understanding alleviates patients’ uncertainty and 
promotes informed decision-making [48]. However, while the ex-
isting understanding of transparency is related to health literacy 
through information-exchange, transparency as identifed in our 
study mainly focuses on creating familiarity and building a com-
fortable and safe environment for the child patients by letting them 
know who their clinicians are and what they do, rather than pro-
viding access to detailed medical information. For instance, specifc 
provider strategies that emerged from our fndings – such as giving 
a heads-up before a procedure, speaking out loud about each pro-
cedural action, and providing second-hand experiences of clinical 
procedures – were more about helping the patients have a better 
understanding and proper perceptions of their clinicians, and less 
about sharing medical knowledge. 

“Respect-Acceptance” is also considered a facilitator to efective 
communication that determines the quality of patient-provider rela-
tionships. Prior studies have presented examples, such as providers 
listening what patients are saying, having nonjudgmental accep-
tance, eliciting and responding to concerns, and showing sensitivity 
to patients’ cultural backgrounds [46]. While it is critical to imple-
ment these interpersonal skills by respecting and addressing the 
patients’ needs and preferences for general care communication 
practices, our study indicates that for pediatric care communica-
tion, identifying the hidden or implicit needs and preferences of 
the child patients is necessary. As shown in the fndings, providers 
made eforts to acknowledge the patients’ specifc language and 
communication mode preferences and pay careful attention to their 
non-verbal cues and gestures as these patients have a limited abil-
ity to express their needs, wants, and feelings. This demands that 
providers make proactive eforts to look for, identify, and interpret 
hidden and nuanced information during their interactions with the 
child patients and immediately adopt what they have learned into 
practice. 

Additionally, in our study, healthcare providers valued the impor-
tance of “empowerment” as a potential key to sustainable patient-
provider relationships as it promotes the active engagement of 
patients in their long-term care. Patient empowerment is defned 
as having the motivation, knowledge, skills and support along with 
mutual trust and respect for patient autonomy [24]; It has been in-
creasingly advocated for in patient-centered care along with similar 
concepts, such as patient engagement and activation. An important 
component of these concepts is that the patient has the knowledge 
to foster a relationship with their health, making the exchange of 
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information a core part of patient-centered communication. Em-
powered patients are able to ask questions, communicate assertively, 
and express concerns and feelings, all of which require that the 
patients are informed. Compared to this emphasis on empower-
ing patients through information-sharing, our study uncovers the 
importance of enabling child patients to feel a sense of control 
during hospital visits. As described in our fndings, patient empow-
erment was facilitated by the providers who delegated small tasks 
to the patients (e.g., making decisions about where to sit in the 
exam room or which arm to get an injection from) and directed 
questions at them (e.g., having opportunities to lead a conversation 
and speak frst or answer on behalf of their parent). These tasks 
and questions allowed the child patients to feel empowered at their 
perceptional level. Even though making requests for the patients’ 
choices and allowing them to speak are not necessarily related to 
information exchange or knowledge acquisition, they are sufcient 
enough to draw the child patients’ attention and make them feel 
more confdent, engaged, and interested in their own care. The 
awareness and realization of child patients fosters a more positive, 
trustful patient-provider relationship as it encourages active patient 
involvement. 

Along with the three elements of efective communication, our 
study also indicates the impactful role of parental caregivers on 
patient-provider relationship-building. Parental caregivers’ atti-
tudes and views toward their providers afect whether these com-
munication elements can be achieved or not. Two elements in 
particular, Respect-Acceptance and Empowerment, are consider-
ably infuenced by the caregiver’s role and any tension between 
caregivers and providers, such as conficting beliefs on child engage-
ment in the care process and having diferent attitudes or beliefs 
regarding healthcare. In the example of the providers’ strategy for 
learning and adopting the patient’s language, the role of caregivers 
served as an information source; caregivers directly or indirectly 
provided useful information about the patients to providers. In 
contrast, caregivers could become a barrier that interferes with the 
provider’s strategy of giving opportunities for patient participation 
in the care process (Empowerment) when there was tension be-
tween the providers and caregivers. As mentioned by a physician 
(H10) in our study, parental caregivers who control and dominate 
their child’s activities may ultimately interfere with the provider’s 
eforts by taking away the chances for the child to participate in 
care process or showing disagreement with the child’s answers or 
choices. Thus, aligning with the caregivers’ interests, beliefs, and 
visions for the patients’ care was found to be critical. For good 
patient-provider relationship-building, it is essential for providers 
to not just work to identify each child patient’s hidden needs but 
also to balance these with the caregiver’s needs and preferences. 

6.2 Designing Communication Strategies 
through the Response-Learning-
Collaboration Loop 

In addition to providers’ communication strategies used to achieve 
efective communication and relationship-building, our analysis 
also reveals the detailed process of how providers developed these 
communication strategies. In the process of development, providers 
went through the constant “response-learning-collaboration” steps 
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so that they could quickly adjust and better tailor their communica-
tion practices to the child patients. These steps occurred iteratively 
and created a loop until the providers developed, adjusted, and 
found appropriate communication strategies for individual patients. 

Prior to using specifc communication strategies, the healthcare 
providers in our study usually initiate an interaction to gain a 
quick sense of a patient’s condition and mood. They begin the 
interaction by simply greeting the patient, asking certain questions 
or observing their facial or bodily expressions. In other words, they 
use both verbal and non-verbal cues to gain any response from 
the patient in the initial stage. After they gain some reaction or 
feedback from the initial interaction, providers try out an initial 
communication strategy to elicit further responses. For instance, 
while giving an explanation of their actions in a procedure, some 
providers carefully observed not only the patient’s verbal response 
but also non-verbal reaction to fgure out whether the kinds of 
language they were using and the amount of information they were 
providing were appropriate for that patient. 

Based on the responses they received, providers learn the pa-
tients’ own communication preferences, their personal character-
istics, and current emotional states. This learned information is 
used to adjust the providers’ approach to make it work for each 
individual patient. In our fndings, H6 had to change her strategy 
of giving a heads-up about an upcoming procedure after learning 
about the patient’s tendency to experience more anxiety if over-
whelmed by medical information. She then only provided the least 
amount of information possible right at the moment of performing 
the procedure. This learning from responses takes time, since the 
providers may get diferent responses even from the same patient 
depending on the child’s current mood and the changing situation 
of each clinic visit. As described in our fndings, the providers in 
our study identifed this as a frequent challenge in deploying their 
strategies. 

The last step of this iterative process is collaboration. Once 
providers learn from the patients’ responses, not only do they make 
the proper adjustments to their communication strategies for indi-
vidual patients but they also actively share their learned knowledge 
and information about each patient with other care team members 
who interact with the same patient. This shared patient informa-
tion is patient-personal, non-medical (and subjective sometimes) 
data, such as the patients’ current mood, specifc communication 
preferences (e.g., stufed dog), personal favorites, and their inter-
action style with parental caregivers, rather than medical facts. It 
is critical for members of the same care team to share and know 
such information so that they can collaboratively create a coherent 
and consistent communication practice, which can facilitate and 
expedite each individual provider’s efort to build personal rapport 
with the patients, develop the patients’ familiarity with the care 
setting and engage the patient in their care. Sharing patient-related 
subjective data among care team members has been previously 
reported [56], with the researchers highlighting the physicians’ in-
formation needs regarding the patients’ psycho-social information 
during inpatient care through a study of the physicians’ documen-
tation in the electronic health records (EHR) system. In our study, 
sharing and collaborating around this patient-related subjective in-
formation was almost always done verbally, right before or after the 
providers’ interactions with the patients, though one provider (H8) 

proactively recorded this information in the electronic patient chart 
for other care team members. We think that the reason for this may 
be the frequent changes in the children’s moods and feelings (even 
during one visit) and the varied patient interactions with diferent 
family caregivers during some visits (e.g., mom versus dad, step dad 
or grandparent), which might have made the providers feel that 
such information is too situational or contingent to be recorded. Ad-
ditionally, our clinicians were handling relatively smaller numbers 
of patients at any given time, so it was still possible to remember 
specifcs about each patient. 

The shared information among the care team members (i.e., the 
patient-specifc data and what strategy had worked for the patient) 
helps the providers utilize it usefully to set up their own interactions 
with the patient later on and efciently assess the patient’s response 
in order to better develop or refne their strategies. The process of 
providers’ developing communication strategies thus becomes an 
iterative loop of response-learning-collaboration-response. They 
apply what they learned on their own in the learning step as well 
as what they obtained from others in the collaboration step to the 
response step in order to better understand, check, or identify the 
patient’s responses more comprehensively. Thus, the providers 
constantly collect and aggregate the data (i.e., proper and sufcient 
responses received from the patients) to develop, modify, and refne 
their communication strategies. 

We consider the creation and use of communication strategies 
to be an individual as well as collective design efort by healthcare 
providers to fnd the best workable communication solution for 
their child patients. As noted in the health literature [29], most 
physicians do not get adequate communication training since with 
the exception of some primary care training programs, most train-
ing programs after medical school do not include or give sufcient 
attention to communication skills and education in their curricula. 
Communicating with child patients with cancer raises the challenge 
to a higher level. However, our providers did not simply accept or 
tolerate the lack of quality interactions with child patients in the 
current practice; they actively attempted to initiate interactions 
to gather and gauge the child patients’ responses, learned how 
to modify and tailor communication to individual child patients’ 
needs and preferences, collaborated with other care team members 
by sharing their knowledge, and applied this knowledge to more 
efciently develop strategies. From this perspective, designing com-
munication strategies does not end at one or two trials based on 
a provider’s own limited data or knowledge, but rather extends to 
involve active input from the child patients, parental caregivers, 
and other care team members. Providers iteratively adjust and re-
fne these communication strategies as they learn more about the 
patient, until they fnd the best solution, just like an iterative design 
process. Therefore, it is important to support and facilitate the loop 
of the communication strategy development from the individual 
provider’s as well as the care team’s perspectives. 

6.3 Opportunities for Designing 
Communication Technology 

Our study details the key elements underlying the healthcare 
providers’ communication strategies for relationship-building with 
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child patients and the iterative design process of the communica-
tion strategies. Learning from the providers’ use of communication 
strategies, in this study, the focus of communication technology 
development is to better support healthcare providers’ communi-
cation practices for the unique challenges of child patients during 
hospital visits even when patients and caregivers are still consid-
ered the stakeholders of the technology. Based on our fndings, 
we ofer design opportunities for a communication technology to 
facilitate patient familiarity throughout the care process, to support 
providers’ iterative learning through monitoring patient responses, 
and to recommend communication strategies for patient empower-
ment. 

6.3.1 Facilitating patients’ familiarity with providers and the care 
seting . As previously discussed, the frst element of the providers’ 
efective communication is to build rapport and patient familiarity 
with the care environment in a transparent manner (Transparency). 
In other words, it is crucial to help child patients develop a clear 
and accurate idea of the providers, the clinical procedures and 
the care setting; delivering such information as soon as possible 
when building new patient-provider relationships is critical be-
cause of the patients’ likely negative perceptions of the hospital 
visits. We thus suggest designing communication technology that 
allow providers to be able to quickly create common ground for 
initial rapport-building by providing more frequent chances for 
child patients to receive transparent information throughout their 
hospital visit. An example of this could be a mobile application that 
collects, delivers, and shares information between a patient and a 
provider: for the provider, it collects and shares relevant informa-
tion about the patient for rapport-building, such as the patient’s 
favorite character, foods, activity, and personal interests, while for 
the patient, it provides brief heads-ups about care team members 
and treatment procedures during the downtimes between each 
interaction with diferent care team members (e.g., wait time in 
the waiting room, time in between each care provider in the exam 
room, wait time before treatment in the infusion area). A potential 
format of a mobile interaction for a child-friendly approach can 
be an interactive game [17] where a child can learn about difer-
ent characters who resemble providers’ roles and jobs and also 
carry out various missions that the child’s own character has to 
complete which resemble the expected treatment procedures. With 
this communication tool, patient-provider communication could 
be facilitated and expedited despite the time-constrained medical 
encounters, since it could enable the patient to learn more about the 
care team providers’ roles and jobs, and also enable the providers to 
quickly learn about the patient’s personal interests and preferences 
based on the patient’s input; providers could then use it to better 
initiate interactions in consultations. In this way, the tool could 
promote more efective child patient-provider communication and, 
ultimately, a more favorable relationship. 

Prior works in HCI and Health Informatics have presented vari-
ous technology designs to facilitate patient-provider interactions 
by providing information access for patients during their hospi-
tal visits [3, 28, 32, 43, 53]. These include mobile applications that 
provide information regarding a patient’s hospital stay in an in-
patient unit [32, 53] and a virtual agent that provides a patient’s 
discharge-related information and facilitates the bedside nurses’ 

job [3]. Yet, these technology designs have largely focused on ad-
dressing the adult patients’ or caregivers’ information needs, which 
difer from the child patients’ communication needs. Although a 
recent study developed an interactive educational tool to help child 
patients learn about their illness in the clinic waiting room [28], it 
did not promote patient familiarity with providers or care settings. 
Instead of only providing information access and teaching medical 
knowledge to patients, we argue that communication technology 
design should also consider other types of information, i.e., pa-
tients’ personal interests, providers’ roles and jobs, and facilitate 
such information for both patients and providers to achieve efec-
tive communication and initial rapport-building, which is essential 
for long-term pediatric care. 

6.3.2 Supporting providers’ iterative learning through patient re-
sponses. Respecting and adopting a patient’s specifc language and 
preferred communication mode (Respect-Acceptance) is more nec-
essary for successful care communication in the pediatric setting 
than in adult patient care. This requires providers to identify and 
interpret various cues including non-verbal elements (e.g., facial 
or bodily expressions) to understand the patient’s current mood 
and any other reactions to determine if their specifc communica-
tion style is appropriate. To do this, providers actively engage in a 
constant, iterative process of learning through responses to better 
develop, adjust, and fnd the best workable communication strate-
gies for each patient due to their individual diferences. As shown 
in the case of one provider (H7) in our study, a child did not speak 
a single word to any of the care team members, until the provider 
found a way to initiate interactions using a comfort artifact (the 
patient’s stufed dog). It is therefore critical to acknowledge the 
individual diferences of child patients regarding their communica-
tion modes and support the providers’ iterative learning through 
patient responses. 

To that end, we suggest a communication tool that aids the 
providers’ eforts to capture and interpret patient responses and 
to make adjustments to fnd workable communication strategies 
during patient consultations. To improve patient consultations, HCI 
researchers have presented technical aids that monitor and visualize 
clinical discussions to improve the providers’ interpersonal commu-
nication skills. Examples include behavioral visualization webtools 
that help create a shared understanding of developmentally de-
layed patients’ behaviors in parent-provider communication (e.g., 
EnGAze and Plexline [25]) and a visual display tool that enhances 
the providers’ self-awareness of their non-verbal communication 
through ambient visual feedback based on a real-time social signal 
processing of a video feed from the patient and provider’s conversa-
tion (e.g., Entendre [38]). These earlier works on visualization tools 
provide evidence that refective visualizations of non-verbal behav-
iors can be informative and acceptable to healthcare professionals 
and can enhance their patient-centered communication skills. 

Building upon the earlier works, a tool that detects and inter-
prets child patients’ verbal and nonverbal cues (e.g., wrapping their 
arms around their knees as a sign of an unwillingness to interact) 
can be designed as a real-time communication aid for providers to 
better gauge the child patients’ responses, and assess and adjust 
to their communication practices. With the parental caregiver’s 
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permission, the use of this real-time assistive-assessment tool dur-
ing consultations can help providers refect on and better learn 
from their current communication strategies to improve in a more 
systemic way that does not solely rely on their intuition during the 
limited, time-restricted clinical encounters. In addition, information 
collected by this communication aid tool can be further used to 
help inform other care team members about the individual difer-
ences of each patient, or to support new providers who are less 
experienced with child patients, particularly given that traditional 
clinical communication training provides more generalized inter-
personal communication skills that lacks specifcity on non-verbal 
competencies with the expectation that providers will learn new 
skills at the point of care [12]. 

6.3.3 Sharing and collaborating on communication strategies for pa-
tient empowerment . The healthcare providers in our study strived 
to encourage child patients to participate in their care and feel a 
sense of control during their hospital visits by intentionally dele-
gating small decisions or directly inviting them into conversation. 
These strategies were intended to make the child patients feel em-
powered and think that they could collaborate with their providers, 
such as taking a role in completing a clinical task together with a 
nurse (e.g., getting an injection). Although our study as well as prior 
studies [1] found benefts to empowering child patients, currently 
providers must rely on their own practical experiences to develop 
their own strategies of empowering their child patients since there 
has been no adequate training or formal education program avail-
able [29]. This leaves the chance for patient empowerment up to 
individual providers’ volunteer and proactive eforts. Fortunately, 
there have been an increasing number of health education or ill-
ness management applications designed to promote child patient 
empowerment. Examples include an incentive-based game that in-
vokes child patients’ physical exercises and mental wellbeing to 
help fght cancer through a series of collectable awards and posi-
tive visualizations [8] and an interactive mobile application that 
supports adolescent with autism for their self-management in the 
transition to adulthood through behavior goal settings and self-
reporting [45]. However, such applications still focus primarily on 
improving self-management skills through education rather than 
encouraging patient participation and a sense of competency dur-
ing hospital visits, which is one of the most vulnerable health care 
contexts, especially for children. 

The lack of useful resources available to providers to empower 
children during clinical encounters indicates an opportunity to 
develop an information repository. It synthesizes frequently used 
strategies among providers with corresponding patient response 
data to provide recommendations for providers. By synthesizing 
various communication strategies with corresponding patient re-
sponses, a repository like this could facilitate the care team mem-
bers’ sharing and collaborating practices around patient-specifc 
data, which currently occur without a unifed format at our feld 
site (mostly shared verbally and sometimes recorded in electronic 
patient charts). In terms of getting strategy recommendations, we 
envision some cases where providers may want to fnd specifc 
recommendations by selecting a certain topic related to diferent 
clinical procedures (e.g., blood draw) or patient type (e.g., age, gen-
der) or other cases for which they want to receive auto-populated 

general recommendations. We also suggest that it may be necessary 
to acquire brief feedback from providers and patients, as well as 
caregivers, about their experience with strategies used (e.g., for the 
provider, their perceived success with the recommended strategies; 
for the child, what they loved most during hospital visit), like a 
quick satisfaction survey. This feedback could be used to enhance 
the shared strategy repository and improve recommendations to 
better tailor them to each patient. If recommendations and the 
feedback obtained from parental caregivers include how to better 
communicate with the caregivers themselves about the benefts 
of child engagement and empowerment, it is possible that such 
a system may also hold potential for helping to develop stronger 
relationships among the provider-patient-caregiver triads. 

7 LIMITATIONS AND CONCLUSION 
The qualitative fndings of our study are specifc to the context 
of pediatric cancer care. However, we expect that the knowledge 
derived from our study can be transferable to other pediatric care 
settings or similar situations [51] that involve communication chal-
lenges with child patients, especially in long-term care situations 
where relationship building is instrumental. Our study is also lim-
ited due to the small sample size of providers that we interviewed 
as our feld site is one specifc pediatric oncology clinic. While our 
fndings produced nuanced understandings of the communication 
strategies used by the particular group of providers that we inter-
viewed, especially because our participants are experienced from 
their long years of practice in pediatric care and working together 
as a care team, future studies should examine provider strategies 
for child-patient-provider communication in other pediatric care 
settings to identify any diferences or additional practices. Also, a 
future study may triangulate provider data on the topic with patient 
and caregiver perspectives. 

Based on the healthcare provider semi-structured interviews 
and clinic observations, our study has identifed communication 
strategies that the providers use to build good relationships with 
their child patients, and challenges they face when carrying out 
these strategies. The strategies the study identifed include building 
personal rapport with child patients, developing patient familiar-
ity with care settings and routinizing clinical procedures, respect-
ing and adopting patients’ communication modes, and delegating 
small decisions to and directing questions at the patients. Based 
on our analysis of these strategies, we make two contributions to 
the HCI community: 1) we reveal how healthcare providers iter-
atively design and use their communication strategies to achieve 
essential elements that they value in their interactions with child 
patients, and 2) we present design opportunities for technology 
to enhance the providers’ current communication practices. Ex-
tending on prior work about provider and patient communication, 
we encourage designers and researchers to consider these current 
practices of providers when designing communication tools for 
healthcare, while supporting patients with their own needs and 
preferences. 
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