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Abstract

Objective—The aim of this study was to identify and describe the use of electronic health
records for information sharing between patients and clinicians in primary care encounters. This
topic is particularly important as computers and other technologies are increasingly implemented
in multi-user health care settings where interactions and communication between patients and
clinicians are integral to interpersonal and organizational outcomes.

Method—An ethnographic approach was used to classify the encounters into distinct technology-
use patterns based on clinicians’ interactions with the technology and patients. Each technology-
use pattern was quantitatively analysed to assist with comparison. Quantitative analysis was based
on duration of patient and clinician gaze at EHR.

Findings—Physicians employed three different styles to share information using EHRs:

» Active information-sharing, in which a clinician turns the monitor towards the patient and
uses the computer to actively share information with the patient;

»  Passive information-sharing, when a clinician does not move the monitor, but the patient
might see the monitor by leaning in if they choose; and

»  Technology withdrawal, when a clinician does not share the monitor with the patient.

Conclusion—A variety of technology-mediated information-sharing styles may be effective in
providing patient-centred care. New EHR designs may be needed to facilitate information sharing
between patients and clinicians.

1. Introduction

Information Technology (IT) has been widely used in health care in the last decade. The
benefits of information technology such as electronic health records (EHRS) include easy
access to a patient’s medical history, medical data, and medical information (Shachak et al.,
2009). However, computers in the exam rooms can impact communication cues, such as
length of gaze, frequency of mutual gaze, and body language between patients and care
providers, which can potentially affect patients’ perceptions of the visit (Montague et al.,
2011, Beck et al., 2002). Communication cues also impact patient outcomes, such as
adherence and satisfaction (Roter et al., 2006). Indeed, the use of computers in the
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consultation may alter the patient-clinician dynamic, including the sequence and frequency
of communication cues (Margalit et al., 2006). A study addressing the social and personal
factors which impact clinicians’ health information technology (HIT) use, found that HITs
may alter the cognitive performance of clinicians who must use them to provide care
(Holden, 2011). In another study, Karsh et al. (2004) found that even though EHR users
have higher satisfaction with their medical records than paper record users, computer use
can also serve as an interruption that negatively affects clinicians’ ability to actively attend
to patients. Computer use can contribute to decreases in dialogue, which can negatively
influence psychological and emotional communication and affect the development of
rapport (Margalit et al., 2006), and patients can feel disengaged while the clinician is using
the computer (Frankel et al., 2005). On the other hand, computer use has been associated
with visit efficiency and a reduction in costs (Chaudhry et al., 2006). Lievre and Schultz
(2010) found that clinician computer use can also positively impact patient satisfaction.
Since technology is a viable solution for increasing efficiency in the care provision process,
it is essential to mitigate any negative effects of computer use in primary care consultations
by identifying better designs, better technology use patterns, and better clinician training
interventions.

The integration of computers (EHRs) has created different behavioural styles that clinicians
show when they interact with EHRs (Ventres et al., 2005, Pearce et al., 2009). Ventres et al.
(2005) identified three distinct practice styles of clinicians—informational, interpersonal and
managerial—through ethnographic analysis of videotaped visits. The informational style is
characterized by gathering information from the monitor, while in the interpersonal style the
clinician focuses primarily on the patient. The managerial style is a bridge between both the
informational and interpersonal styles. Another study explored how clinicians orient
computer monitors during different phases of a consultation (Chen et al., 2011). In order to
increase patient participation and facilitate expression via eye contact during the visit,
clinicians readjusted computers in different orientations during three different medical
stages: a communication-intensive phase, a lecturing phase, and an ordering phase (Chen et
al., 2011). However, thus far there have been no quantitative studies to identify and examine
different technology-use patterns in primary care visits.

1.1 Shared computer use

A recent study proposed that because EHRs provide for information sharing between health
care workers and patients, they are a collaborative technology (Pratt et al., 2004). Moreover,
sharing information with the patient keeps them actively involved in the consultation and is
a first step towards shared decision making (Elwyn et al., 1999). Studies have found that
screens are sites for possible collaboration; thus sharing information from the EHR might be
a feature of best practice of health information technology use in clinical encounters (Robles
et al., 2009). Sharing information from the EHR will likely increase patients’ involvement in
the visit and improve the patients’ knowledge about their health status.

HIT that assists with information sharing might have an essential role in engaging and
informing patients about their health (Ahern et al., 2011). Collaborative document viewing
with patient-centric information displays is recommended to overcome the difficulty of
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patient access to information in exam rooms (Wilcox et al., 2010). For instance, a shared
view of a patient’s medical records, especially charts and images, could improve
communication between clinician and patient (Piper and Hollan, 2011). Another recent
study suggests that projecting large images and utilizing touch-based interactions with the
computer itself could potentially turn exam room surfaces into collaborative, visual
workspaces in oncology clinics (Unruh et al., 2010). In addition, tabletop computer displays
were suggested as collaborative tools to facilitate eye contact while still allowing interaction
with the display (Wang and Blevis, 2004). One study tested patient displays with older
adults; patients reported that the touch-screen computer system facilitated communication
with the doctor (Piper and Hollan, 2011). When the clinician and patient review diagrams
and charts together, the conversation is enriched, patient comprehension is improved, and
shared understanding is facilitated (Unruh et al., 2010). Designing information technologies
that facilitate clinician-patient interaction and collaboration in primary care settings
contributes to patient satisfaction, emotional health, compliance with medical
recommendations, and symptom resolution (Stewart, 1995).

In primary care environments, technology-mediated interactions occur between the active
user (clinician), passive user (patient), and the technology itself (Figure 1). The clinician
completes certain tasks, such as information exchange with the patient, developing a
treatment plan, and diagnosing a current disease, in the interaction process. These tasks
influence patient outcomes such as trust and satisfaction. Various technology-use patterns
might be employed by clinicians to complete the required tasks. For human-computer
interaction (HCI) field researchers, identifying technology-use patterns and understanding
how they facilitate communication in medical settings might improve the quality of patient
care (Chen et al., 2011). Depending on the typologies of technology-use patterns, it is
possible to design systems that optimize interactions between technology and humans. We
can also propose training systems and new HIT design guidelines to optimize nonverbal
interaction in computerized exam rooms.

Purpose and research questions—This study aimed to understand clinicians’
technology-mediated information sharing with patients in primary care encounters. A
mixed-method was used that included ethnographic analysis, quantified observation of
behaviours, and qualitative analysis of coded events. The outcomes of this study are
descriptions of information collaborative behaviour and recommendations for design.

Data for this study included 101 medical encounters that included patients, clinicians, and
EHRs. An ethnographic approach was used to classify the encounters into distinct
technology-use patterns. Then, each technology-use pattern was quantitatively analysed to
assist with comparison.

2.1 Study design

Data was derived from videotaped medical encounters of research patients who sought care
in primary care clinics with their primary care doctors. 101 encounters were recorded with
high resolution video using three cameras. The encounters took place in five different clinics
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in the Midwest between December 2010 and June 2011. Approval for this study was
obtained from a Health Sciences Institutional Review Board. Because ensuring patient
privacy is particularly important for videotaped studies, additional measures were taken to
maintain confidentiality. All research protocols were designed and evaluated for compliance
with human subjects ethics and Health Insurance Portability and Accountability Act
(HIPAA) regulations.

2.2 Data collection and recruitment

Clinicians were invited to participate based on the established recruitment needs—two
clinicians per clinic, 10 patients per clinician—across clinics that served a variety of patient
populations. Efforts were made to recruit a diverse sample of patient participants across
genders, racial/ethnic status, age, socioeconomic status and education. New patients were
not recruited for this study, to mitigate the potential effects of first time encounters and the
differing processes that are used for new patients as opposed to existing patients. Two
clinicians at each clinic agreed to participate in the study by allowing video and audio taping
of their normal care provision practices. Patients were invited to participate in the study if
they were being seen on a day when data collection with the clinician was taking place and
if they were on time for their visit. Since each clinician had a different schedule and
frequency of seeing patients daily, data collection took 53 days throughout a six month
period. The average recruitment rate was 1.9 patients per day.

Eligible patients were identified through the clinic’s electronic scheduling system by a staff
member authorized to work with patient data. Several weeks before their appointment, a
recruitment letter signed by the Principle Investigator and the primary care provider was sent
by project staff to eligible patients. The letter included an opt-out card that could be mailed
back to the researchers, indicating that the patient did not wish to be invited to participate
when they arrived at the clinic. A research specialist affiliated with the clinic contacted
candidate participants by phone two days before their clinical appointment. The research
specialist described the study, invited the patient to participate in the study, and asked them
to arrive at the clinic 15 minutes early to complete the informed consent procedures. Patients
who did not wish to participate were not asked to arrive early for their visit. Patients who
were not reachable before the visit or scheduled their visits within the last few days were
invited to participate by the receptionist during check in with a standardized script
explaining the study. These efforts were made so that invitations to participate were first
made by a person directly involved in the patients’ care.

Informed consent was obtained from patients who agreed to participate in the study. Next,
the patient was taken to the exam room that was instrumented for video recording. At this
point, only the patient and the clinician were allowed in the exam room. After the
consultation, the patient was taken to a private room to participate in an interview and
complete a questionnaire. Interview questions and questionnaires included an assessment of
the visit, open-ended questions about the physician and health system, and their perception
of the electronic health records used in the visit. Patients who completed the study received
a modest stipend for their participation.
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Demographic characteristics were collected from clinicians and patients. Patient ages ranged
from 18-65 (M 45.21, SD 13.3) and were relatively dispersed across age groups with 29
participants ages 18-29, 14 ages 30-29, 20 ages 40-49, 31 ages 50-59, 15 ages 6065, and
two who did not provide an age. Patients over the age of 65 and under the age of 18 were
excluded from participation. 57 men and 44 women agreed to participate, and education
levels varied: 10 had less than a high school degree, 28 were high-school graduates or GED
equivalent, 24 had some college, 18 were college graduates, 20 had degrees above the
bachelor’s degree, and one did not answer this question. 79 participants identified as white
or Caucasian, 16 as Black or African American, 3 as Asian American, and 3 as Latino or
Hispanic. The length of time of the patients’ relationship with their clinicians ranged from 1
to 37 years. Human subjects protocols prevented the recruitment of participants who did not
speak English or who preferred to speak another language with their care provider during
the visit. The clinician group was comprised of six males and four females (M 47.6 years
old). The clinicians had been practicing family medicine for 5 to 37 years and had used
computers in clinical consultations for the past 3 to 10 years.

2.4 Instrumentation

Three cameras were used to capture all interactions, such as body language and gazing
direction, for both participant groups in this study. Each camera was placed at a different
angle—one wide angle and two providing a close view of the patient and clinician—to
clearly capture nonverbal behaviours (Figure 2). Cameras were fairly small to minimize
distraction. In addition, clinicians were given a remote control in case they needed to stop
the recording for any reason. Reasons included the discussion of socially stigmatizing or
risky behaviour or if the patient chose to end their participation in the study before the end
of the visit.

2.5 Data analysis

This study used qualitative and quantitative methods to examine clinicians’ technology-
mediated information-sharing styles in primary care visits. Evidence in published literature
attests to the current use of combined quantitative and qualitative methods (mixed methods)
in health research (Creswell et al., 2011, Ivankova et al., 2006, Plano Clark, 2010). A recent
NHS report also indicates the strength of this mixed methods approach for suitable research
problems in health care research (Creswell et al., 2011). An overview of the analysis process
is as follows:

1. Videos were analysed qualitatively using an ethnographic approach.
2. Themes regarding information sharing styles were created.

3. Videos were coded temporally, in their entirety, for patient and clinician
interactions with HIT to quantitatively evaluate information-sharing.

First, qualitative analyses were used to identify qualitative themes in technology-mediated
information-sharing between clinicians and patients during the visit. These themes revealed
different types of information-sharing styles. Second, a quantitative analyses were
conducted to examine how often each style was used in the visits and to validate the
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occurrence and patterns of previously identified styles. Quantitative data consisted of
clinicians’ and patients’ interactions with the HIT (measured by the frequency and duration
of gaze) for each style.

2.5.1 Ethnographic analysis—Ethnography is a research process which provides an
understanding of an organization and a comparison between what people say and what they
do (Helman, 1991). Recently, scholars such as Savage have called for the increased use of
ethnography in health research, arguing that ethnography—which combines many (usually
qualitative) methods, including participant observation, interviews, and informal discussions
—is particularly useful in exploring “complex clinical and organizational issues” (Savage,
2000:1400). Ethnographic approaches involve gathering detailed data from a complex
environment, and organizing this data by methods such as memoing, coding and creating
categories and themes (Creswell, 2009). The nature of ethnographic research makes it useful
for identifying research questions which can then be further analysed using other qualitative
or quantitative methods (Savage, 2000). This mixed-methods study used an ethnographic
method in the early stages of data collection and to identify the technology-use patterns of
clinicians. The categories identified using ethnographic methods were later used to guide
temporal (or time based) coding of information sharing behaviour, during patient visits,
which generated quantitative data (see 2.5.2). The ethnographic approach included video
observation, followed by thematic analysis of observational data to develop classifications
of technology-mediated information-sharing that occurred between doctors and patients.

2.5.2 Empirical analysis

2.5.2.1 Coding: Coding is the process of reducing large amounts of complex data into
measureable and quantifiable units of analysis (Miles and Hubberman, 1994). A priori codes
were developed for measureable behaviours of interest (e.g. gaze or typing). Each person’s
behaviour was annotated using software for its presence, beginning, and end in the video.
For example, the behaviour patient gazing at clinician would be coded by only annotating
the patient’s behaviour and coding each time gaze began and ended over the time the visit
occurred; the same approach would be used to code clinician behaviour. Coding activities
were as followed: 1) the coding scheme was developed, 2) coders were trained, 3) each
video was coded temporally, from the beginning to the end of the visit, in half speed (slow
motion) 4) reliability analyses were conducted, and 5) statistical analyses of coded data were
completed.

2.5.2.2 Coding scheme: Codes were comprised of three parts: a subject, behaviour, and
object. Subjects included clinicians and patients, behaviours were gaze and typing, and the
object was the health information technology (HIT) (Table 1). During coding videos were
watched at half speed, and each behaviour was coded temporally, from its beginning to its
end.

2.5.2.3 Coding reliability: Reliability scores were calculated conservatively; scores were
calculated at one-second levels, meaning if a coded event deviated between coders by one
second or more, reliability was reduced. Each coder was trained with practice videos. When
the coder achieved at least a 0.60 Kappa reliability score, they were allowed to code research

Behav Inf Technol. Author manuscript; available in PMC 2015 October 06.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Asan and Montague

3. Results

Page 7

data. Typically, a Cohen’s Kappa value of 0.60 is standard and above 0.75 is considered an
excellent value (Bakeman, 2000). Each week all coders coded a single reliability video. At
the end of the week, the video was discussed in detail and reliability scores were compared
to maintain a reliability value score above 0.60. The reliability scores are illustrated in Table
2.

2.5.2.4 Statistical analysis of empirical data: Variables of interest were estimated for each
visit. These included:

» Time gazing at computer, the total time that an individual gazed at the computer
screen.

»  Total visit length, the total length of the visit, including times when the clinician
conducted a physical exam,(visit began was when the doctor entered room and
ended when the doctor left the room).

»  Visit length, the length of time that the clinician and patient used verbal
communication excluding the physical exam period.

»  Shared gaze at computer, the total time that both patient and clinician gazed at the
computer.

Using coded data, it was possible to obtain the frequency and duration of shared gaze at the
computer. Shared gaze was defined as an event where both clinician and patient gazed at an
artefact (the HIT in this study). Quantified characteristics of events (start and stop time,
duration, frequency, and overlap) were collected for patient and provider behaviours in all
encounters for each interactive style identified in the qualitative analyses.

The effects of ‘shared gaze at a computer’ on “patient gaze at a computer,” and the effect of
‘clinician gaze at a computer’ on visit length were estimated with a regression model. The
random clinician effect was incorporated. Similar regression models were used to estimate
the effect of ‘gaze duration at computer’ on visit length and total visit length. Descriptive
statistics were used to describe the duration and percentage behaviours such as typing and
gazing at computer occurred during the visit.

3.1 Overview of the visits

101 videos were analysed to obtain the duration (in seconds) of the variables of interest:
‘patient gaze at computer,” ‘clinician gaze at computer,” ‘clinician typing,” ‘shared gaze at
computer,” ‘total visit length,” and ‘visit length.” ANOVA and regression analysis
investigated the potential relationships between each measure. There was a significant
relationship between the duration of ‘clinician gaze at computer’ with ‘total visit length’ and
‘visit length,” respectively (F=117.33, p=0.00; F=77.871, p=0.00). The duration of “clinician
gaze at the computer’ was also a significant predictor of ‘patient gaze at computer’ duration
(F=46.247, p=0.00). Analyses showed a significant relationship between the duration of
‘shared gazing at computer’ and “clinician gaze at computer’ (F=57.24, p=0.00). The visit
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length varied between the visits, so gazing as a percentage of visit length was chosen as a
more accurate illustration of the clinician’s interaction with HIT (Figure 3).

3.2 Qualitative analysis of the visits

Qualitative analyses were used to identify behavioural markers for technology-mediated
information sharing between the clinicians and patients in the visits. Observation of videos
suggested a list of themes that describe clinicians’ technology-mediated information-sharing
behaviours. These behaviours include:

1. Clinician shifting the computer monitor towards the patient, so that both patient and
clinician could see the monitor,

2. Patient moving his or her chair towards the monitor upon clinician’s verbal
invitation so clinician could share the monitor with the patient,

3. Patient’s neutral viewing of the monitor where clinician does not shift the monitor
and does not block the monitor,

4. Clinician does not shift the monitor and keeps it out of the patient’s line of sight, so
patient does not have a chance to see the monitor.

All 101 visits were coded based on the coding scheme (table 1) and additional notes were
taken on the clinicians’” information-sharing and communication style in each visit. Three
distinct information-sharing styles emerged from the analysis. Each style was explained in
detail with observational notes and “descriptive memos’ (Miles and Hubberman, 1994).
Empirical analysis was conducted of each style for further explanation.

The first style is called ‘active information sharing,” in which a clinician turns the monitor
towards the patient and uses the computer to actively share information with the patient
while explaining matters to the patient. The second style, ‘passive information sharing,” is
occurs when the clinician does not invite the patient to the monitor and does not move the
monitor, but the patient might see the monitor by leaning in if they choose. The third style,
‘technology withdrawal,” is when sharing does not occur. The clinician does not share the
monitor and the patient does not shift his/her position to see the monitor.

3.3 Empirical overview of each technology-mediated information-sharing style

‘Active information sharing’ was identified in fifty-two visits. Qualitatively, the clinician
moved the monitor towards the patient in each of the 52 visits and also verbally invited the
patient to look at the monitor in 40 of these 52 visits. ‘Passive information sharing’ and
‘technology withdrawal’ were identified in 22 and 27 visits, respectively. The visit length
varied between the styles: ‘active information sharing’ had the longest visit length (1229.83
s.) and ‘passive information sharing’ had the shortest visit length (833.75 s.). In addition,
shared gazing took 13.8% of the visit length in “active information sharing” and 9.16% of
the visit length in “passive information sharing.” Clinician gaze at the computer varied
across the styles (26.50% to 37.58%). The ‘passive information sharing’ style had the
highest percentage of ‘typing’ (12.18%). Patient gaze at the computer ranged between
1.37% and 18.15% of the visit length across styles. The estimation of all parameters for each
style is illustrated in Table 3.
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The results show that 42.23% of clinician gaze at computer and 77.35% of patient gaze at
computer is shared gaze at computer in ‘active information sharing’ and 28.54% of clinician
gaze at computer and 81.52% of patient gaze at computer is shared gaze at computer in the
‘passive sharing’ style. T-test results indicate that the visit length for active information
sharing encounters is significantly different from passive information sharing and
technology withdrawal (p= 0.002, p=0.035, respectively), and total visit length of active
information sharing encounters also significantly differs from passive information sharing
and technology withdrawal (p= 0.002, p= 0.006, respectively). This might indicate that
active information sharing might extend the visit length. Furthermore, the duration
difference between ‘total visit length’ and “visit length’ shows the time spent for the
physical exam, if conducted, in the visit.

3.4 Qualitative descriptions of each technology-mediated information-sharing style

3.4.1. Active information sharing—Clinicians in the ‘active information sharing’ style
shifted the monitor towards the patient at the beginning of the visit after logging in and
tended to keep the computer in the same orientation during the entire visit (52 visits) (Figure
4). Clinicians also verbally invited patients to look at the monitor, and the computer played
an active role in patient-clinician interaction. Clinicians used the computer in an informative
way to explain results and display information. Clinicians in this style tended to type on the
keyboard a smaller percentage of the visit length, when compared to the other two groups
(passive sharing and technology withdrawal) (7.27%, 12.18%, and 7.40%). Qualitative
analysis revealed that the lower amount of typing as a percentage of the visit may be the
result of the clinician sharing information and discussing lab results, charts, or x-ray graphs
while actively using the monitor. Clinicians also used the computer to retrieve information
and shared this information in detail with patients while pointing to the screen. In this style,
patients were also able to see what the clinician was typing, even though some researchers
do not recommend this approach because of privacy issues (Chen et al., 2011). The focus in
these encounters was on sharing information, rather than entering data into the computer.
The “active information sharing’ style had the highest amount of ‘clinician gaze at
computer’ (451.81 s), and the highest percentage of ‘patient gaze at computer’ (18.15%) and
‘shared gaze at computer’ (13.84%) as a percentage of visit length. This indicates that active
information sharing with computer increases the amount of patient gaze at computer, and
most of this gaze occurs simultaneously with clinician gaze at computer.

3.4.2 Passive information sharing—Passive information sharing occurred in 22 visits.
In this style, the clinicians did not shift the monitor as they did in the active information
sharing visits; however, patients could adjust their bodies to see the monitor if they wished
(Figure 5). In the study, it appeared that patients had a desire to see the monitor, especially
during the typing period. This also supports the notion that patients might be curious about
what information the clinician is typing (Frankel et al., 2005). This style had the highest
percentage of “clinician typing’ (12.18%) and “clinician gaze at computer’ (37.58%), as well
as the lowest visit length (833.75 s), when compared to other styles. In addition, the total
durations of ‘typing’ and ‘patient gaze at computer’ were similar (Table 3). Patients tended
to gaze at the computer while the clinician entered data. It should also be noted that the
clinicians in these visits were engaged in nonverbal communication and eye contact with the
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patient by shifting their gaze back and forth between the computer and the patient. These
behaviours might help the clinician maintain positive nonverbal communication and
mitigate possible negative effects of not collaboratively sharing the computer (Theadom et
al., 2003). The content of the visits and clinicians’ behavioural styles might be an important
factor that influences technology withdrawal behaviour within visits. Physicians reported in
interviews that when highly emotional issues arise during clinical encounters, they avoid
technology use and focus exclusively on the patient.

3.4.3 Technology withdrawal—There were also 27 ‘technology withdrawal’ visits in
which clinicians did not share the monitor and patients did not attempt to look at the monitor
during the visits (Figure 6). During these visits, clinicians gazed at the computer the least
amount when compared to the other styles. The clinicians often sat face to face with patients
and focused on the patient with minimal computer use. Clinicians logged into the computer
at the beginning of the visit or after listening to patients’ concerns. They typed towards the
end of the visit, and made several brief gazes at the computer throughout the encounter. This
might also support the notion that screen gaze is negatively correlated with a clinicians’
engagement in psychosocial question asking and emotional responsiveness (Booth et al.,
2004). Two clinicians who used paper charts (in addition to EHRS) also actively faced the
patient with minimal computer use. Interestingly, patients did not adjust their body to see the
monitor; this might be because clinicians maintained a focus on the patient.

4. Discussion and Implications

The purpose of this study was to identify and describe health information technology use for
information sharing between patients and their care providers during clinical encounters.
The qualitative results showed three technology-mediated information-sharing styles: active
information sharing, passive information sharing, and technology withdrawal. Descriptions
of the interactions in these visits were described. The quantitative results show that level of
patient involvement with EHRs varies based on physicians’ information sharing styles.

Patient-centeredness has been an important goal for primary care environments and health
practice in general (Bates & Bitton, 2010). Physicians’ patient-centred communication is
assumed to stimulate patients’ active participation, thus leading to more effective and
humane exchanges in the medical consultation (Zandbelt et al., 2006). Physicians’
facilitating behaviour was found to be positively associated with patients’ relative
contribution to the conversation as well as patients’ active participation behaviour. EHRS
introduce a “third party” into exam room interactions that reshapes the patient—physician
encounter, alters the patient’s narrative, and diverts the physician’s attention away from the
patient (Lown & Rodriguez, 2012). However, EHRs and other forms of health information
technology hold the promise of enabling health care workers to provide more effective,
more efficient, more coordinated, and safer care (Lown and Rodrigues, 2012). In particular,
the application of HIT innovations should target patient-centred goals such as helping
patients become more involved in their care, or “activated,” through sharing the EHRs more
during the visit (Bates & Bitton, 2010). EHRs can also have a positive influence on clinical
encounters because they allow doctors to share data displays, images, and salient
information to enable shared decision making during the visit (Elwyn et al., 1999).
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Differences were found in the amount of patient gaze at computer between the “active
information sharing’ style and “passive information sharing’ style (18.15% and 11.20% of
visit length). This may indicate that the clinician’s verbal invitation to share the monitor is
integral to a patient’s desire to gaze at the computer. Involving patients by directly inviting
them to view the computer screen also creates an environment for active listening (Wilcox et
al., 2010). Showing the monitor to the patient is a recommended practice in patient-centred
clinician training (Frankel et al., 2005). In addition, the relationship between ‘clinician gaze
at computer’ and “visit length’ was explored. Significant correlation between “clinician gaze
at computer” with ‘visit length’ (F=77.871, p=0.000) was found; clinicians who spend a
longer time gazing at the computer were more likely to have extended visit length. Active
information sharing visits were significantly longer than the other two visit types (p= 0.002,
p=0.035, respectively). This might be because active information sharing extends the
discussion and may take more time. In particular, our findings show that patients asked
physicians more questions during active sharing encounters. This lengthened the visit, but it
also increased patient understanding and created a more collaborative relationship between
patient and physician, leading to patient-centred care. Therefore, our study supports some
previous research that indicates that the strong correlation between computer use and visit
length indicates a patient-centred approach (Als, 1997), and it contradicts those previous
studies which have found that integrating an EHR makes the visit more clinician-centred
(Shachak and Reis, 2009).

According to recent literature, computer monitor sharing (shared EHR view with the patient)
is described as an essential element of patient-centered care (Wilcox et al., 2010). Active
information sharing might integrate the patient into the overall communication effectively
and improve the shared decision making process (Almquist et al., 2009). Using visual aids is
one of the strongest ways of explaining an issue to a patient effectively. Active information
sharing is also proposed as a way of effective educating patients. Results show that when
monitors are collaboratively shared with patients, patients gaze at the computer the most
(18.15%). This may indicate that there is more information sharing because gaze at
computer is a way of retrieving information. Some patients may wish to be involved in the
decision process and see details about their current health, so for such motivated patients,
the “active information sharing” strategy may be the best way for physicians to interact.
Under these circumstances, active sharing can be a very effective way of creating patient
centred visits, especially when certain content is involved (such as educating patients about
a health condition). For this reason active information sharing is best for follow up visits,
after a patient has already been diagnosed and when the patient is in need of information
about how to best manage their condition or specifically for visits in which the main purpose
is providing information to the patient. This style seems to actively involve the patient in
asking for, receiving, and comprehending information.

Furthermore, technology withdrawal has both positive and negative implications based on
clinicians’ work styles and the visit content. When the clinician focuses on the patient and
minimizes the negative effect of computers on the communication, ‘technology withdrawal’
could be a positive use of the technology. In this case doctors might use a paper chart to take
notes and keep a high level of eye contact, with body facing the patients. They tend to
interact with EHRSs at the breakdown periods, such as when the patient is moving to the
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exam table or changing his/her dress, etc. Technology withdrawal might be positive if the
content of the visit requires a high level of empathy, leading doctors just to focus on the
patient and not involve the computer in that sensitive interaction. In addition, some doctors
would like to type notes about their diagnosis or ideas, but they do not want to show patients
what is written into the EHR because of privacy reasons. These doctors might also follow a
technology withdrawal style while inputting information. On the other hand, if the
technology withdrawal strategy makes doctors disengage with the patient, this might affect
patient outcomes negatively. Therefore, our findings show that technology withdrawal can
also be very effective in certain circumstances, especially when the patient is sharing with
the doctor a new medical condition or set of symptoms. (In other words, technology
withdrawal can be most effective in preliminary visits, when the doctor’s job is primarily to
listen carefully to the patient, rather than to provide information to the patient.) This is
especially true if the patient’s concerns are very emotional or sensitive in nature.

In this study, the passive information sharing visits also showed that all patients have a
certain degree of willingness to see the monitor even if it was not intentionally shared by the
doctor (patient gaze at monitor =11.20%). However, this method is not as effective as active
information sharing at providing information to the patient or actively involving the patient
in shared decision making. In particular, our study did not find that passive information
sharing extended the visit or increased the patient’s willingness to ask questions, so it did
not contribute as well to patient-centred visits. This suggests that active information sharing
is a better approach, especially when retrieving patient health related data from the EHRs
and sharing information with patients.

The benefits and drawbacks of each information sharing style proposed in this study suggest
new design approaches to EHRs. In particular, this study suggests that practitioners and
patients would benefit from a more interactive system in which patients will be more
involved, as well as a more simplified and standardized interface for data entry so physicians
can spend minimal time typing during the visit. Both of these design changes would allow
the medical practitioner to focus more on the patient during medical visits, promoting
patient-centered care. Furthermore, one of the design suggestions might be to have separate
patient displays, so physicians can share specific information with patients through that
display. This will increase patient involvement and the active information sharing behaviour
of doctors. This design might also address two essential concerns. The first one is related to
privacy—some doctors do not want the patient to see what they type into the computer. The
second one is related to the complexity of current EHR systems, which are designed for
doctors and might be too complicated and difficult for some patients to understand. A
separate patient display might provide clearer and more understandable information for
patients, facilitating those doctors who would like to move from a passive information
sharing style to a more active information sharing style, which can better promote patient-
centred care. Another suggestion might be having patient portals for early data input
available for patients in the waiting area. By allowing patients to enter their medical history
and concerns directly into EHRs, this might save time for doctors and give them opportunity
to review information right before patient comes in so it will minimize data entry and
increases doctors’ current information about that particular patient.
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This study also suggests some ideas for improved training of physicians in EHR use. If
physicians are trained to recognize their own information sharing style, then they can
actively choose either active information sharing or technology withdrawal, based on the
purpose of the visit or patient needs. This way doctors can best set up the visit to facilitate
either teaching the patient through active sharing or listening carefully and empathetically to
the patient through technology withdrawal. Because our study suggests that passive
information sharing is not as effective as either of these other two methods, training doctors
in the active information sharing and technology withdrawal may help to avoid passive
information sharing. This can lead to more patient-centred care.

Study limitations include the small sample of clinicians, limited participant diversity, and
the limited type of visits. Of the eligible patients, the recruitment rate of the study was 47%.
The recruitment rate varied across and between clinics depending on participants’ social
statuses, educational backgrounds, willingness to contribute to science, and overall
demographic characteristics of the clinic. Patients who chose not to participate may have
different attitudes towards their clinician or HIT, and may have more complex health needs.
The study clinics’ setting might not be representative of all primary care offices such as
other clinics that may not have movable monitors. Finally, in the future there could be some
sort of longitudinal study that would track things such as patient satisfaction, patients’
decisions to return to this same doctor or switch doctors, patients’ long-term health
outcomes related to physicians’ information sharing style.

5. Conclusion

Future electronic record systems may incorporate a great deal of useful information that can
be shared with patients. However, the features that contribute to HIT information sharing
and the potential effects of information sharing are not well known. Understanding
facilitators to HIT information sharing can inform health care work system design in various
ways. For instance, new training guidelines for effective HIT use during the visit can be
created to educate residents in medical schools, new technology design could provide easier
visual data sharing functions during the visit, and finally optimized interactions could be
advocated, so clinicians could employ best information sharing behaviours based on the
context. This study describes different technology-use patterns clinicians employ to share
information with patients. These patterns might have implications for new HIT design in
medical settings. It is essential to identify effective strategies for integrating HIT use into
clinician-patient interactions (Shachak and Reis, 2009). It is necessary to identify HIT
designs which will support positive exam-room dynamics by providing information
transparency during clinician—patient interactions (Chen et al., 2011). HIT design should
also address optimal interactions between the clinician, patient, and computer. For instance,
future design of HIT might have functions to help clinicians educate patients and share
information easily with visual tools. VVoice recognition, handwriting recognition, and touch
screens might be alternative aids for data entry (Shachak and Reis, 2009). Therefore, these
functions could enhance interactions and patient-centred communication by allowing the
clinician to continue facing toward the patient. These functions also might increase mutually
perceived personal connections during HIT use. Future studies should explore each
technology-mediated information-sharing style with a larger sample of patients and doctors.
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Each style should also be explored specifically to observe the effect of styles on patient
perception and outcomes.
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Figure 1.

The multiple interactions in a primary care exam room
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Figure 2.
A sample representation of three-channel recording
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Figure 3.
The percentage representation of interaction with computer across all visit lengths
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Figure 4.
Multiple snapshots from active information sharing visits
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Figure 5.
Multiple snapshots from a passive information sharing visit
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Figure 6.
Multiple snapshots from a technology withdrawal visit
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Coding Scheme

Table 1

Codes Definition
Subjects
Patient The patient in the encounter.
Doctor The primary care provider in the encounter.
Behaviours
Gaze Participant’s head and/or body were in the direction of the target object.
Typing Participant used hand to type on the keyboard to enter information.
Object

Health Information Technology (HIT)  The HIT used in the video encounter.
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Reliability of coded videos

Table 2

Week Kappa Kappa Proportion of agreements  Proportion of agreements
(Average) (Range) (Average) (Range)
Week 1 0.63 0.60~0.69 0.70 0.67~0.75
Week 2 0.72 0.67~0.90 0.77 0.73~0.90
Week 3 0.65 0.60~0.81 0.70 0.65~0.84
Week 4 0.72 0.63~0.82 0.76 0.69~0.85
Week 5 0.75 0.67~0.83 0.81 0.75~0.87
Week 6 0.65 0.60~0.71 0.72 0.65~0.77
Week 7 0.71 0.61~0.85 0.77 0.66~0.88
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