
RECEIVED 22 July 2015
REVISED 23 September 2015
ACCEPTED 26 October 2015

PUBLISHED ONLINE FIRST 14 January 2016

Computers in the clinical encounter: a
scoping review and thematic analysis
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ABSTRACT
....................................................................................................................................................

Objective Patient-clinician communication has been associated with increased patient satisfaction, trust in the clinician, adherence to prescribed
therapy, and various health outcomes. The impact of health information technology (HIT) on the clinical encounter in general and patient-clinician
communication in particular is a growing concern. The purpose of this study was to review the current literature on HIT use during the clinical en-
counter to update best practices and inform the continuous development of HIT policies and educational interventions.
Methods We conducted a literature search of four databases. After removing duplicates, reviewing titles and abstracts, performing a full-text re-
view, and snowballing from references and citations, 51 articles were included in the analysis. We employed a qualitative thematic analysis to
compare and contrast the findings across studies.
Results Our analysis revealed that the use of HIT affects consultations in complex ways, impacting eye contact and gaze, information sharing,
building relationships, and pauses in the conversation. Whether these impacts are positive or negative largely depends on the combination of con-
sultation room layout, patient and clinician styles of interaction with HIT as well as each other, and the strategies and techniques employed by clini-
cians to integrate HIT into consultations.
Discussion The in-depth insights into the impact of HIT on the clinical encounter, especially the strategies and techniques employed by clinicians
to adapt to using HIT in consultations, can inform policies, educational interventions, and research.
Conclusion In contrast to the common negative views of HIT, it affects the clinical encounter in multiple ways. By applying identified strategies
and best practices, HIT can support patient-clinician interactions rather than interfering with them.

....................................................................................................................................................
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INTRODUCTION
Patient-centered care (PCC) has been widely acknowledged as an im-
portant component of health system quality.1 This concept emerged
from the works of Balint in the 1960s, which contrasted PCC with the
traditional model of “illness-centered care,”2,3 and from Engel’s
Biopsychosocial Model, which places suffering, disease, and illness in
the broad context of biological, psychological, and social dimensions.4

One of the most significant components of PCC is patient-clinician
communication,5 which is considered one of the core competencies of
medicine.6 Positive communication behaviors have been associated
with patient satisfaction, trust, understanding, utilization of health sys-
tem resources, and adherence to prescribed therapies.7–10 Although
its impact is often indirect,8 there is evidence that good communica-
tion can positively affect various health outcomes, such as physical
and emotional health status, performance of daily life activities, sever-
ity of symptoms, disease states, and clinical markers.9,11,12

With the increasingly ubiquitous use of health information technol-
ogy (HIT), its impact on patient-clinician communication has become a
common concern.13–15 In 2009, we published a literature review on
the impact of electronic medical records (EMRs) on patient-clinician
communication during the clinical encounter,16 identifying several
themes including the positive and negative impacts of using HIT on
patient-clinician communication, clinician styles of interaction with the
computer and the patient, and factors that affect communication in
computerized healthcare settings.

Since the publication of that review, several changes in the HIT
landscape have occurred that warrant revisiting the topic. First, adop-
tion rates for HIT have increased substantially, especially in North

America. More than 75% of non-federal US hospitals and 80% of clini-
cians in Canada now use electronic health records (EHRs) and other
health information systems17,18 – and, in other developed countries,
these rates are even higher.19 Clinicians in many countries now have
years of experience using HIT in the clinical encounter. Second, our
previous literature review focused only on the use of EMRs by clini-
cians in outpatient settings and clinician offices. However, HIT is in-
creasingly being used at the bedside in acute care settings as well as
in primary care, outpatient clinics, and patient homes, and by health-
care professionals other than clinicians. Much of this use is enabled
by technological developments, especially of mobile devices such
as smartphones and tablets, and there is a growing body of literature
that links these hardware, as well as clinical applications other than
EMRs, and patient-clinician communication.32 Finally, specific tools to
assess patient-clinician-computer communication are now avail-
able,20,21 and educational programs and modules are increasingly
added to curricula to teach healthcare personnel effective communica-
tion skills.20,22

Thus, the purpose of this article is to update our previous review16

by analyzing recent literature on various HIT applications and hardware
and patient-clinician communication. Specifically, it expands on previ-
ous work in that: 1) we included other clinicians in the literature
search strategy and analysis, not just clinicians; 2) we have broadened
the scope of the literature search from studies specifically on EMRs/
EHRs to those on HIT in general; and 3) we specifically searched for
and included studies that used platforms other than laptop or desktop
computers (primarily smartphones and tablets). Our goal is to update
best practices and inform the continuous development of policies,
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educational tools, and interventions to better support patient-clinician
interactions in computerized healthcare settings.

METHODS
We first conducted a scoping review of the literature. Consistent with
the approach suggested by Arksey and O’Malley,23 and unlike system-
atic reviews, we included a wide variety of research designs and did
not assess the quality of the studies included in the literature review,
in an attempt to cover the breadth of literature on HIT use during

clinical encounters. We followed the process for scoping reviews out-
lined by Arksey and O’Malley,23 which includes four stages: 1) identi-
fying relevant studies; 2) study selection; 3) charting the data; and 4)
collating, summarizing, and reporting the findings.

Identifying Relevant Studies
To identify relevant studies, we searched for journal articles and pa-
pers in conference proceedings, published from 2007–2014 (inclu-
sive), in four databases: MEDLINE, EMBASE, PsycINFO, and the

Figure 1: PRISMA flow diagram of the article screening process. (a) Reasons for exclusion: 1) The study assessed clinician interaction
with the computer alone – 12 articles; 2) The study assessed clinician interaction with the patient alone – 14 articles; 3) The study as-
sessed patient interaction with the computer alone – 9 articles; and 4) Other (eg, not an empirical study, an implementation study that
did not involve any communication aspect; use of the computer for communication with patients outside of the clinical encounter) – 18
articles. (b) Qualitative studies – 24, Quantitative studies – 24, Mixed methods – 3.
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Cumulative Index to Nursing and Allied Health Literature (CINAHL). For
this purpose, we developed a comprehensive search strategy that in-
cluded a combination of index terms and free text words (Appendix A).
We included specific search terms to retrieve studies involving clini-
cians other than physicians and studies involving platforms other than
laptops or desktop computers – especially smartphones and tablets.

The purpose of this literature search was to capture as many rele-
vant studies as possible. Therefore, we designed the search strategy
for high recall (sensitivity), while compromising on precision (the
equivalent of positive predictive value in information retrieval), because
there is often a trade-off between the two.24,25 To assess the recall of
the search strategy, we first used it to search for articles published
from 1997–2007, which is the period covered in our previous litera-
ture review. All of the articles included in the previous review were re-
trieved by the search strategy, except for one that had originally been
retrieved from the references of other articles in the literature review
and not from a database search. The authors are well-versed in the
topic, so we also compared the search results for the period of 2007–
2014 to our personal libraries. All of the articles we were familiar with
were retrieved by the database search. Thus, we concluded that the
search strategy had good recall.

A total of 7731 articles were retrieved: 1717 from MEDLINE, 4271
from EMBASE, 550 from PsycINFO, and 1195 from CINAHL. Upon
pooling all of the articles together, 2512 duplicates were removed us-
ing EndNote X5 software, for a total of 5221 unique articles (Figure 1).

Study Selection
The titles and abstracts of the articles retrieved in the literature search
were manually screened. Inclusion criteria for the final analysis were
articles published in English and empirical investigations (quantitative
or qualitative) of HIT use in face-to-face patient-clinician encounters.
In an attempt to be as inclusive as possible, studies were included
even if only a small component of the overall study was related to
communication (eg, included questions related to communication on
surveys administered to the study population). Studies related to vir-
tual encounters (eg, telehealth), virtual communication (eg, e-mail),
and purely methodological or viewpoint articles were excluded. This
led to a total of 103 articles eligible for full text review, after which 50
papers met the criteria for final analysis. The titles of the references of
these 50 articles were reviewed, upon which 1 article was added to
the final analysis. Collectively, 51 articles were analyzed (Figure 1).

Charting the Data
Charting involves the systematic collection and recording of both “gen-
eral information about the study and specific information relating to,
for instance, the study population, the type of intervention, outcome
measures employed and the study design.”23 For this purpose, we
used six categories from the faceted classification system proposed
by the International Medical Informatics Association Primary Care
Informatics Work Group (IMIA PCI WG), for reporting observational
studies on the use of technology during patient-clinician consulta-
tions.26 We first pilot tested the applicability of the framework by using
it for charting and characterizing a convenience selection of 10 pa-
pers. We concluded that, although it was not designed for this pur-
pose, with some modifications, the faceted classification system
would provide a useful framework for charting the data, and then used
it to summarize and characterize all 51 studies.

Collating, Summarizing, and Reporting the Findings
We adopted a thematic analysis approach to collating and summa-
rizing the findings using the following process to identify recurrent

and unique themes. First, one researcher (A.S.) read all the articles,
annotated them, and identified broad topic categories (Appendix B).
As additional articles were read, they were mapped to previously
identified categories, based on the topics discussed in them, and
more categories were added as new topics emerged. Topic catego-
ries are not mutually exclusive, and each article could be mapped
to multiple categories, based on its contents. Next, the same re-
searcher re-read all of the articles listed under each topic category,
reviewed the annotations from the previous round, and compared
and contrasted the various studies’ findings to identify recurrent
themes, discrepancies, and unique findings. To establish trustwor-
thiness, a second researcher (S.R.) independently performed this
phase of the analysis for the articles listed in two categories. We
then compared our analyses and discussed disagreements between
them, in order to reach a consensus.

RESULTS
The complete characterization of the 51 studies we identified according
to the modified IMIA PCI WG framework is presented in Appendix C. Of
the 51 studies, 24 were qualitative, and used approaches such as lin-
guistic analysis, grounded theory, cognitive task analysis, hermeneutics,
dramaturgy, and thematic analysis. Twenty-four studies were quantita-
tive, of which seven articles involved only cross-sectional or pre-/post-
implementation surveys of patients or healthcare providers. Others em-
ployed quantitative communication assessment tools, such as the Roter
Interaction Analysis System,27 or used time measurements of various be-
haviors – most commonly eye gaze. Finally, three studies used mixed
(quantitative and qualitative) methods. Data collection methods most
commonly involved video observation (25 studies) and surveys (13 stud-
ies). Other data collection methods included interviews, shadowing, and
direct observations. The majority of the studies (37) were conducted in
primary care settings.

A number of themes emerged from the analysis – some of which
have been described in previous literature reviews and are reinforced
and elaborated on here, and some of which are new. These topics are
described in detail below.

Previously Identified Themes
Patient Attitudes Toward Clinicians’ Use of HIT
Sixteen studies looked at patients’ attitudes toward the use of com-
puters in the clinical encounter, including for various aspects of com-
munication (Table 1). Most patients reported having positive attitudes
(10 studies), mixed attitudes, or no change in attitude about technol-
ogy’s impact on patient-clinician communication (4 studies). One
study28 found that, generally, patient satisfaction with their clinical ex-
periences before and after EHR implementation were similar; however,
scores for survey items related to patient-clinician communication sig-
nificantly declined after EHR implementation. Another study, con-
ducted in Kuwait,29 reported more negative attitudes with 50% of
patients who agreed or strongly agreed that with the computer, physi-
cians focused on the screen rather than the patient.

Impact of HIT on Visit Time and the Time Spent on Various Tasks
Ten studies reported that HIT use during patient visits had various im-
pacts on time (the length of the visit as well as the time spent on vari-
ous tasks). As presented in Table 2, clinicians perceive that the use of
computers increases visit time,44–46 and some observational studies
support this notion, especially if decision aids are being used or if in-
formation is documented after the patient’s visit.47–49 Other studies
describe HIT’s impact on the relative time spent on various tasks.
Although there is a wide range of reported values for time spent using
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HIT during a consultation, studies consistently report that clinicians
spend at least 20% of their time with the patient looking at a computer
screen or engaging with the computer in some way (Table 2). There is
also some evidence that, with a computer in the consultation room,
clinicians spend less time looking at the patient than they do when us-
ing paper records.50

Effect of HIT on the Clinical Encounter
As we found in our previous review,16 studies continue to report a di-
verse range of impacts of HIT on patient-clinician communication,
both negative and positive. Negative impacts include:

• Difficulty dividing attention between the patient and
the screen,55,57,58 distractions, interference with eye contact,
dialogue, and rapport or patient-centered-
ness;31,35,40,44,45,50,56–58

• Ignoring or deferring patient concerns,59 typing or looking at the
computer screen while patients speak, sometimes even when
patients bring up psychological and emotional issues;40

• Disconjugate gaze, in which the patient continues to look at the
computer screen while the clinician turns to the patient; the com-
puter may be a distraction for some patients;54,60

• Less information sharing than when paper records are used,57

negative relationship between computer use and the amount of
information given by patients;61

• Negative impact on patients’ ability to ask questions;58 and
• Specifically for mobile devices, patients may be skeptical if per-

sonal digital assistants (PDAs) look too similar to the clinician’s
personal device.57

Other studies have reported that HIT has no effect on communica-
tion, eg, there was no difference between paper and computerized de-
cision aids in the proportion of technical and psychosocial
conversation,48 no difference in provider/patient talk ratio during the
consultation, and no difference in nonverbal communication.47

Positive impacts of HIT on patient-provider communication include:

• More information-giving48 and a greater proportion of open-
ended questions asked;47

• More use of partnership strategies between patient and clini-
cian, social and positive talk, and patient-centered interaction
style;47

• Patients can bring the computer into the conversation, thereby
changing the nature of the consultation and power dynamics
with the clinician.60

In particular, screen sharing may facilitate communication and pa-
tient education. Some clinicians used the computer to share informa-
tion and explain results, eg, labs and imaging.40,51 In other cases,
screen sharing was used to verify the accuracy of the patient’s infor-
mation, eg, by collaboratively reviewing the patient’s list of medica-
tions40 or by allowing the patient to immediately correct and add to
the information being documented during the consultation.55 In some
cases, risk calculators and other decision aids, or information from the
Internet, were used to explain conditions, disease processes, and po-
tential interventions to patients.45,55,62

Finally, impacts of HIT on the patient-clinician encounter are not
limited to communication. Additional impacts include reduced cogni-
tive load associated with clinical tasks, due to the comprehensiveness,
organization, and readability of information in HIT systems;55,57 the

use of templates as reminders or checklists;55,59 and improved patient
safety and care,45,55 including the ability of the computer to prevent
errors and allow for making corrections.57 On the negative side, the
computer may induce new types of errors, such as wrongly selected
items from lists and documenting information in the wrong patient’s
file.55 One study reported that use of an EHR increased patients’ wait-
ing times.45

Physical Setting
A number of studies discussed the physical setting in which the pa-
tient, clinician, and computer interact. Most studies described family
clinician or outpatient office settings. Office configurations range from
inclusive layouts that allow patients to view the computer screen eas-
ily, to exclusive settings in which the computer screen is hidden from
the patient’s view. In addition, there are semi-inclusive configurations
in which the patient may be able to view the computer screen by
changing position (patient-controlled) or if the clinician turns the com-
puter monitor toward the patient (clinician-controlled).53 Various stud-
ies reported different prevalences of these configurations. Kumarapeli
and de Lusignan,53 in the United Kingdom, reported that 62.5% of set-
tings employed the clinician-controlled, semi-inclusive configuration;
25% employed the patient-controlled, semi-inclusive configuration;
and only 1 in 16 (6.3%) employed the exclusive configuration. In
Australia, Pearce et al.63 also reported that “more commonly [than the
exclusive set-up], although the screen was facing the doctor, it could
be partially viewed by the patient.” In contrast, Shachak et al.,55 in
Israel, found that 22 of 25 clinician offices (88%) examined for the
study used an exclusive configuration, and only 3 (12%) used an inclu-
sive configuration. Different behavioral patterns were observed in dif-
ferent settings. In exclusive or clinician-controlled settings, clinicians
did not actively share the computer screen with patients,53 while in-
clusive settings promoted more sharing of information from the pa-
tient’s medical record and from the Internet.63,64

A number of studies involved computers on wheels (COWs) or mo-
bile technology (specifically, PDAs) in outpatient40 or simulated inpa-
tient settings.57,58 Similar to desktop computers, COWs were found to
pose a physical barrier that could interfere with eye contact. The phys-
ical size of the cart, as well as the need, in some settings, to plug the
computer into a power outlet, made it hard to maneuver. Thus, COWs
maintained a relatively fixed position in both outpatient examination
rooms and simulated inpatient wards.40,58 In the simulated inpatient
settings, clinicians had to turn away from the patient to work on the
computer, which resulted in a loss of eye contact with the patient.58 In
the outpatient settings, clinicians alternated between exclusive, inclu-
sive, and patient-controlled views of the monitor by moving the cart,
depending on the phase of the encounter.40

Compared to desktop computers or COWs, PDAs were found to
cause no physical barrier to eye contact. Clinicians were able to posi-
tion themselves so that they could easily re-establish eye contact with
the patient after using the device. Because of the small size of the
PDA, it could be easily put in a white coat’s pocket and carried
around.57,58 However, PDA use resulted in a different type of barrier,
ie, low visibility of actions. From the patients’ perspective, all actions
performed on the device appear similar.57,58

Clinician Styles
Five studies classified clinician styles of using HIT during clinical en-
counters (Table 3). Although various attributes have been used for this
classification, many similarities between clinician styles of interacting
with HIT and patients can be drawn. For example, Pearce et al.’s65

unipolar and bipolar styles are equivalent to Rhodes et al.’s66
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bureaucratic and participative/patient-centered styles, respectively.
Montague and Asan’s35 technology-centered and human-centered
styles share many similarities with Chan et al.’s67 continuous and end
users, respectively. Similarities can also be drawn between clinician
styles of interacting with HIT and patients based on body orientation,65

screen gaze,66 or amount of typing35 and those based on information-
sharing behaviors,51 although the latter may be a result of a combina-
tion of clinician styles, the physical set-up of the consultation room,
and patient styles of interacting with HIT and the clinician (see next
section).

Emergent Themes
Patient Styles
Although clinician styles of interacting with HIT and patients have been
reported on in previous reviews,16,68 a new theme that emerged from
our literature review is that of patient styles of interacting with HIT and
their clinicians. A number of studies suggest that patients also exhibit
various behavioral styles in relation to the computer during
consultations.

Pearce et al.60,65 classifies patient styles of interacting with HIT
and the clinician as either dyadic or triadic. Dyadic patients focus

Table 1: Patient Attitudes Toward the Use of Computers During Clinical Encounters and Its Impact on Communication

Study Details

Positive attitude

Barker and Court30 Patients perceived note typing as practical, time-saving, accurate, and comprehensive. They felt that “clinicians listened
well” and noted positive clinician communication skills.

Baysari et al.31 Most patients felt engaged or very engaged when clinicians used an iPad on ward rounds.

Freeman et al.32 Patients reported that EMR use did not interfere with the patient-clinician relationship, did not affect visit time, and improved
office efficiency and access to information.

Kushnir et al.33 Patients reported having generally positive attitudes toward computer use during the clinical encounter; there was no signifi-
cant difference in these attitudes between Jewish and Bedouin populations in Israel.

Lelievre and
Schultz34

Patient attitudes toward computer use were mostly positive. Most thought that it had a positive or very positive impact on
their overall satisfaction with the visit (57%), their ability to voice concerns to the clinician (54%), the ability of the clinician
to explain conditions to them (57.2%), and the ability of the doctor to write prescriptions (53.7%) and to access information
in the record (56%). 61.1% of patients thought the computer had no effect on the doctor’s level of distraction.

Montague
and Asan35

High scores for patient satisfaction with clinicians’ EHR use (4.43–4.67 on a 5-point scale, depending on clinician style of in-
teracting with the computer and with patients).

Piper and Hollan36 Elderly patients thought that a large horizontal touch screen (surface computer) would facilitate information sharing, their
ability to review the record for accuracy, and improve their understanding of medical information.

Rosen et al.37 Greater parent satisfaction with the EHR than with paper records in a pediatric rheumatology clinic, including higher quality
of care, better communication, and better understanding of test results. The authors noted that, “Satisfaction with communi-
cation [was] significantly correlated with reporting better understanding of medical tests and improved quality of care.”

Shield et al.38 After full EHR implementation, patient reactions to it were mostly positive (including regarding communication); some pa-
tients expressed concerns about privacy.

Strayer et al.39 Patients reported having positive attitudes toward using tablet computers in the consultation; most did not think it made the
encounter with the clinician less personal. Older age and higher education level were associated with dislike of using tablets
in patient-clinician consultations.

Mix of positive and negative attitudes/no effect on attitude

Chen et al.40 Patients expressed both positive and negative views on the impact of COWs on communication. These views were affected
by whether they could see the screen or not.

McCord et al.41 Generally, PDA use had no effect or only a small positive effect on patients’ perceptions of various aspects of patient-cen-
teredness. Patient-clinician communication was rated significantly higher when the clinician explained their use of the PDA.

Stewart et al.42 No significant difference in patient satisfaction with patient-psychiatrist relationship before and after EHR implementation.

Ratanawongsa
et al.43

Patients had mostly positive attitudes toward clinicians’ use of the EHR; however, 20% felt that the provider listened less be-
cause of the EHR. Non-English speakers and Asians were more likely to report that the EHR helped clinicians understand
their health problems and remember their concerns, respectively.

Negative perceptions

Al-Jafar29 50% of patients agreed or strongly agreed that clinicians focused on the screen rather than the patient.

De Leon et al.28 Scores for survey items related to communication (“doctor listened to you,” “doctor gave clear instructions,” and “enough
time with doctor”) significantly declined from pre- to post-implementation of an EHR.

COW, computer on wheels; EHR, electronic health record; EMR, electronic medical record; PDA, personal digital assistant.
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mainly on the clinician, whereas triadic patients tend to deal with the
computer as part of the consultation. Dyadic and triadic patients differ
in lower body orientation (toward the clinician or computer, respec-
tively) and behaviors. Pearce et al. reported that dyadic patients in their
study tended to ignore the computer and wait passively for the clini-
cian to complete working on the computer. They often used “screen
ignoring” behaviors, such as deliberately turning away from the com-
puter to draw the clinician’s attention back to them. In contrast, triadic
patients tended to look more at the computer screen and actively in-
volve the computer in the consultation by pointing at it, leaning over,
or moving their seat so that they could see the computer screen.60

The combination of clinician and patient styles and behaviors in re-
lation to HIT use could result in a conjugate gaze, when the patient
and clinician’s gaze match, or in a disconjugate gaze, when they look
at different objects. For triadic patients, a period of disconjugate gaze,
in which the patient continued to watch the screen while the clinician
had turned his or her attention to the patient, often followed periods of
mutual screen-watching.60 In EHR settings, a conjugate gaze at the
computer screen happened during an average of 10.3% of the visit
time (excluding physical examination).50 This number was higher
(13.84%) for clinicians who actively shared computer-based informa-
tion with patients than for those who passively allowed patients to

watch the computer screen (9.16%) and those who preferred not to
use the EHR with the patient at all (0.7%). Clinician gaze at the screen
was significantly associated with the patient’s gaze at the screen.51

Further analysis showed that clinician-initiated gaze at the screen, the
patient, or other objects were significantly followed by the patients, re-
sulting in a conjugate gaze. In contrast, patient-initiated gaze patterns
were not always followed by clinicians. The authors identified significant
patterns of the patient’s gaze at the clinician followed by the clinician’s
gaze at the monitor and of the patient’s gaze at the screen followed by
the clinician’s gaze at the patient, which they suggest “may indicate a
failed opportunity to use the EHR as a shared artifact.”54

The Role of the Computer in Shaping the Clinical Encounter
Although it has previously been argued that the presence of a com-
puter in the consultation room changes the dyadic patient-clinician in-
teraction into a triadic interaction,69 it is now clearer than ever that the
computer can play an important role in shaping the patient-clinician
encounter. The computer exhibits agency that can affect this interac-
tion in either passive or active ways.62,70,71

Passive influence occurs when the clinician searches the patient’s
medical record for information (eg, test results) or notices missing

Table 2: Time-Related Aspects of Computer Use During Clinical Encounters

Study Time-related aspects of computer use

Adams et al.44 Nurses reported that consultations were longer when e-health technology was being used during consultations.

Al Alawi et al.45 Clinicians believed that EMR use takes more time and “identified the long time required to do the documentation in the
system as a factor that affects their practice and communication.”

Anderson46 Home-care occupational therapists believed that computer-based documentation increased patient visit length.

Asan and Montague51 Average screen gaze and average typing time were 26.5–37.58% and 7.4–12.18% of the total patient visit time, respec-
tively, and depended on the clinician’s information-sharing style.

Asan and Montague50 Time the clinician spent looking at a computer screen accounted for 35.2% of the total patient visit time – significantly
higher than time spent looking at paper records (22.1%).

Time the clinician spent looking at or interacting with patients during the consultation was 45.6%, which is significantly
less than when the clinician was using paper records (52.6%).

Dowell et al.52 Total computer work accounted for at least 20% of the total visit time; average split attention time and time totally focused
on computer were 27% and 12%, respectively.

Fiks et al.49 Total computer work accounted for 27% of the total patient visit time.

Post-visit documentation was associated with patient visits that were 11% longer.

Johnson et al.47 Use of a mouse or keyboard accounted for, on average, 27% of the total patient visit time.

Visits were �5 min longer when the clinician used a computer during the consultation (compared to paper records).

Kaner et al.48 Consultations in which the clinician used computer-based decision aids took longer (an average of 31 and 44 min, de-
pending on the tool) than a paper-based guideline (an average of 21 min).

Kumarapeli and
de Lusignan53

61% of patient visit time involved direct patient-clinician interaction (including physical examination), 25% involved com-
puter use with no patient interaction, and 14% involved interaction with both the patient and the computer.

Montague and Asan54 Time the clinician spent looking at the computer screen accounted for, on average, 30.7% of the total patient visit time.

Time the clinician spent interacting with patients accounted for, on average, 46.5% of the total patient visit time.

Shachak et al.55 Time the clinician spent looking at the computer screen ranged from 25–55% of the total patient visit time.

Shield et al.38 Time the clinician spent on computer/looking or writing in chart increased significantly after EMR implementation – on av-
erage, from 2.8–4.4 min (average consultation length was 25.6 and 23.8 min, respectively).

Street et al.56 Time the clinician spent looking at the computer screen accounted for, on average, 39.4% of the total patient visit time.

E-Health, electronic health; EMR, electronic medical record.
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information in the patient’s medical record (eg, demographics, smok-
ing status) and tries to fill in these data by querying the patient.70 This
often results in both individuals looking at the computer screen.65,70

Active influence is mostly in the form of prompts, such as reminders
and alerts, that pop-up on the computer screen (eg, reminders to or-
der screening tests for the patient, drug interaction alerts) or flags (eg,
for abnormal test results, medication renewals, or management of ex-
isting conditions). Such prompts can distract from the patient as the
clinician turns these prompts and flags off, or they can change the di-
rection of the conversation when the clinician responds to the
prompts/flags.65,70–72

Furthermore, the computer affects the way information is collected
and documented during the patient-clinician encounter. As Pearce
et al.70 noted, consultations shaped by the EHR “generated much
more coded data, but at the expense of narrative information, and

sometimes even of patient agenda.” Specifically, studies on using
computerized templates during consultations suggest that templates
promote a “bureaucratic” or “checklist” approach to consultations.
Thus, the main task and the reason for the patient-clinician encounter
become the completion of data fields in the template,59,66,73 with little
room for discussion of self-management practices and complex inter-
actions between various conditions and patient characteristics.59,73

Moreover, because templates profoundly change the way patient
information is documented, they can potentially affect the clinician’s
reasoning and decision making processes. Specifically, having sepa-
rate templates for each chronic condition implies that complex multi-
ple morbidities can be separated and clearly distinguished from each
other. Templates focus on measurable items, thus reducing patients’
complex narratives and the complex interactions of their conditions
and identities into checkboxes and quantifiable values. Finally,

Table 3: Clinician Styles of Interacting with HIT and the patient

Study Classification
basis

Styles identified Style characteristics

Pearce
et al.65

Lower body
orientation

Unipolar Maintains fixed lower body orientation toward the computer; often asks questions driven
by the computer; enters data during the consultation; lower and upper body orientation
often in different directions (eg, turning gaze toward the patient while maintaining lower
body orientation toward the screen).

Bipolar Alternates lower body orientation between the patient and the computer; indicates
switching attention between the two by changing body orientation.

Montague
and Asan35

Amount of
typing

Technology-
centered

Extensive typing (>15% of visit time); types continuously throughout the patient-clinician
encounter; spends the largest amount of time looking at the computer screen; often talks
to the patient while typing and uses affirmative speech and nodding to indicate that the
patient has their attention while they are working on the computer.

Optimizing Intermediate amount of typing (5-15% of visit time); employs brief typing periods in which
they focus on the computer; stops typing and shifts gaze to the patient when speaking
with the patient; maintains posture that allows for facing the patient most of the time.

Human-
centered

Least amount of typing (<5% of the visit time) and screen gaze time; characterized by
slow “hunt and peck” typing style; often uses aids such as paper or dictation for data en-
try; “higher amounts of positive verbal and nonverbal communication style.”

Asan and
Montague51

Screen
sharing

Active
information-
sharing

Inclusive office set-up (see ‘Physical Setting’ above); turns the screen toward the patient;
verbally invites patients to look at the monitor; uses the computer to explain results and
retrieve and share information with the patient; high percentage of conjugate gaze at the
computer (see “Patient Styles” section, below).

Passive
information-
sharing

Semi-inclusive, patient-controlled setting; high amount of clinician typing and looking at
the computer; shifts gaze back and forth between the computer and patient; patients
tend to look at the computer while clinicians enter data.

Technology
withdrawal

No screen sharing; minimal computer use, with clinician typing mostly toward the end of
the visit; clinicians mostly focus on the patient, with brief gazes at the computer.

Chan
et al.67

Observation
(criteria for
classification
are not specified)

Continuous
users

Consistent use of the computer throughout the encounter for reviewing and entering
data; often engages patients with the computer.

Minimal users Minimal use of the computer during the patient visit (mostly for printing prescriptions).

End users Leaves most of the computer usage for the end of the patient visit; types in notes before
prescribing.

Rhodes
et al.66

Screen gaze Bureaucratic Body orientation is toward computer, and the focus of attention is mostly on the screen;
uses changes in gaze to indicate the relative importance of topics to the patient.

Participative/
patient-
centered

Body orientation is mostly toward the patient; maintains eye contact most of the time;
shifts in attention are indicated by changing lower body orientation.REVIEW
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templates leave no room for ambiguity, eg, in diagnosis, which may
result in patients being incorrectly identified as having a certain
condition.59

HIT’s agency is often a manifestation of external poli-
cies.44,59,62,70,72 For example, Pearce et al.70 noted that flags related
to pay-for-performance chronic disease management often drive con-
sultations. Prompts may also reflect policies, such as drug prescription
regulations, or government initiatives, such as health promotion.72

Swinglehurst et al.62 provide a different example, in which an alert
that the patient is registered with the United Kingdom’s government-
initiated Quality and Outcomes Framework (QOF) for hypertension re-
mained open throughout the consultation, indicating there are two
QOF items that require attention. Nurses in another study also noted
the QOF data entry requirements as a factor that affects patient-clini-
cian consultations.44 Finally, computer templates reflect what institu-
tions considered to be best practices and, as Swinglehurst et al.59

argue, “can change the very nature of what it means to ‘care.’”

Silent Time and Pauses in the Conversation
Silent time, or pauses in the conversations between patients and clini-
cians, is another emergent theme. Silences occurred regularly in pa-
tient-clinician encounters in computerized settings.52,56,66,74–77 Long
pauses in patient-clinician interactions were often associated with
computer use: in one study, 47.1% of silent time was associated with
computer use.76 Other studies noted differences in the patterns of si-
lent time in patient-clinician conversations held in paper-based set-
tings versus computerized settings. Computer use was associated
with a greater number of pauses in conversations and longer
silences.75,77

Silences have both positive and negative impacts on communica-
tion. Although short pauses (<5 s) did not cause the topic of conversa-
tion to change,77 longer pauses often required participants to restate
the topic they wished to discuss or resulted in the topic of conversa-
tion changing.52,66,74,77 On the positive side, pauses in the conversa-
tion may allow patients to bring up new topics that might have been
missed otherwise,52,66,74 and they may be related to patients asking
more questions.75 For the clinician, silent time may provide a neces-
sary “time-out” to think.74,76 In some cases, mock computer use,
when the clinician “would tap on the keyboard . . . or move the mouse
around in silence with no computer output noted,” was used as a cue
that such a “time-out” was needed.76 However, other researchers
have reported that silences could deflect the conversation from the
current topic of conversation77 and that silent time was significantly
associated with lower patient-centered communication scores, less
patient involvement, and greater clinician control of the conversa-
tion.56 Most pauses were initiated and terminated by the clinician, and
therapeutic silence, initiated by the clinician and terminated by the pa-
tient, was rare (9.4% of all silences).76

How Clinicians Adapt to Using Computers During Consultations
Research suggests that clinicians adapt to using computers in consul-
tations over time.38,78 Noordman et al.61 found that the portion of the
consultation that the clinician spent using the computer decreased
over time, which may be due to more effective integration of the EMR
into the consultation or because the clinician began to use the com-
puter more before and after the patient visit, rather than during. Most
notably, clinicians adapted their practice and significantly reduced the
portion of time spent on the computer during patient encounters that
involved psychological components.60,67 Finally, many studies de-
scribed strategies and techniques employed by clinicians to maintain

rapport with patients and minimize the negative impact of HIT on com-
munication in computerized settings (Table 4).

DISCUSSION
The study of patient-clinician-computer interaction has matured and is
now well established. This article provides a detailed review of the
current research in the field. A recent systematic review on the topic68

reported on several themes, including the impact of EHRs on informa-
tion exchange between patients and clinicians; maintaining positive
relationships with, activating, and partnering with patients; and the
EHR as an amplifier of existing communication behaviors. Most of
these themes had been also identified in our previous review,16 and
the current study reiterates and expands on them. Due to low recall
and stringent inclusion criteria, the literature review by Kazmi only in-
cluded 13 articles published between 1994 and 2013 and missed
some key studies on this topic.68 In contrast, our search strategy and
more permissive inclusion criteria enabled us to include 51 articles,
published from 2007 to 2014, in our thematic analysis. As a result,
we were able to identify several new themes within the research on
patient-clinician-computer interaction, which have not been reported
in previous review articles, including patient styles of interacting with
HIT and clinicians, silent time and pauses during patient-clinician
communication, and how clinicians adapt to using a computer during
clinical encounters.

A fast-growing trend in the United States is the use of scribes to
enter patient data into EHRs.80 Clinicians who use scribes describe it
as “liberating” and note that it allows them to devote attention to the
patient and to clinical tasks.80 However, our findings suggest that, in
contrast to this view as well as common criticism of HIT,13,14 the im-
pact of HIT on the clinical encounter is complex and not all negative.
Although HIT obviously does have some negative impacts on the clini-
cal encounter, such as requiring clinicians to divide their attention be-
tween the patient and computer, difficulty maintaining eye contact,
and other aspects of patient-centeredness, it also has some positive
impacts. These positive impacts include increased information sharing
between patients and clinicians and increased opportunities to engage
with and empower patients by sharing computer-based information
and resources with them. Long pauses in patient-clinician conversa-
tions caused by using HIT may provide opportunities for patients to
ask questions, provide more information to the clinician, or raise addi-
tional concerns.

Whether these potential positive impacts are realized or not de-
pends, to a large extent, on clinicians’ styles of interacting with HIT
and patients as well as how they adapt to using HIT in the consulta-
tion. Rather than delegating tasks, we believe that clinicians should
embrace the use of HIT with the patient, learn the verbal and nonver-
bal cues that indicate patient styles of communicating and adapt their
practice accordingly, eg, by sharing the computer screen with the pa-
tient.81,82 By adopting some of the strategies and techniques de-
scribed above, clinicians can leverage HIT to support their interactions
with patients. To help with this, educators could build on this review
to develop interventions to educate clinicians about the challenges and
trade-offs of as well as best practices for integrating computer use
into clinical encounters. There are currently some promising initiatives
in this direction,20,22,83–85 but more work is needed.

Our findings demonstrate the active role that computers play in pa-
tient-clinician consultations. As described above, computers exhibit
agency that can affect the patient-clinician interaction as well as the
course of the consultation. Our findings support earlier research86 that
showed that changes to the way patient information is gathered and
documented may affect the completeness of the patient’s medical
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record – especially as regards the patient’s narrative – and, thereby,
the clinician’s reasoning and decision making. Because the HIT agency
often reflects high-level policies, both clinicians and policy makers
need to be aware of the impacts that HIT policies have on the micro-
level (ie, the clinical encounter) and take these impacts into consider-
ation when developing HIT-related policies.

This literature review has several implications for research. First, a
lack of consistent terminology continues to be an issue – eg, several
studies have reported similar clinician styles of interacting with HIT
and the patient, but different researchers use different terms to de-
scribe these styles. Likewise, different terms are often used to de-
scribe similar spatial layouts of consultation rooms. Our previously
suggested terminology16 for clinician styles of interacting with HIT and
patients is cumbersome, so we propose going back to the terminology
suggested by Ventres87 of informational, managerial, and interper-
sonal styles. For other terms, we recommend that researchers refer to
the consensus statement by IMIA PCI WG.26 Second, we noticed that
many studies have not described the physical layout of the clinical set-
ting. We believe that this information would be beneficial to under-
standing and interpreting research findings, especially in observational
studies of computer use during the clinical encounter. Finally, most of
the research we identified emerged from primary care and outpatient
settings, in which desktop computers are used. There is a dearth of
research on acute care settings, in which the patient-clinician-com-
puter interaction may be very different. Despite widespread use by the
general public, and growing adoption in clinical settings, studies on
the use of mobile technology during patient-clinician consultations are
few. More research is needed to explore the impacts of mobile devices
on the clinical encounter.

Limitations
Variations in the study designs and the quality of the studies we identi-
fied in our literature review may affect these studies’ reported results.
Because we conducted a scoping review, we have not selected any
particular study design to focus on and have not appraised the quality
of the studies we identified. We only included research articles that
address the use of HIT in face-to-face patient-clinician interactions.
However, technology is increasingly being used for virtual communica-
tion, ranging in media richness and synchronicity88,89 from videocon-
ferencing to text messaging to e-mail. Reviewing the literature on this
topic was beyond the scope of this article.

CONCLUSION
In contrast to the common negative view, this literature review sug-
gests that HIT affects the clinical encounter in multiple ways, both
positive and negative. By applying identified strategies and best practi-
ces, HIT can support patient-clinician interaction rather than interfere
with it.

CONTRIBUTORS
N.H.C. conducted the database search; screening of titles, abstracts, and full

text of articles for inclusion in the study; conducted the charting according to

the IMIA PCI WG framework; participated in preparing the manuscript; and re-

viewed and approved the submitted manuscript. S.R. participated in the the-

matic analysis; critically revised the manuscript; and reviewed and approved

the submitted manuscript. A.S. participated in the screening of titles, abstracts,

and full text of articles for inclusion in the study; conducted the thematic

Table 4: Strategies and Techniques to Maintain Patient-Centeredness in Computerized Clinical Settings

Strategy/technique References

Maintaining body orientation toward the patient (especially lower body);
touching the patient while working on the computer.

Chen et al.,40 Swinglehurst et al.,59 Rhodes et al.,66 Doyle et al.78
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Documenting the patient encounter in the patient’s medical record after
the visit.
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