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Abstract

Objective: To ensure the well-being of their patients, health care providers (HCPs) are putting
more effort into the quality of the communication they provide in oncology clinics. With the
emergence of Health Information Technology (HIT), the dynamics between doctors and patients in
oncology settings have changed. The purpose of this literature review is to explore and
demonstrate how various health information technologies impact doctor-patient communication in
oncology settings.

Method: A systematic literature review was conducted in 4 databases (PubMed, Cochrane, Web
of Science, IEEE Xplore) to select publications that are in English, published between January
2009 and September 2020. This review reports outcomes related to the impacts of using health
information technologies on doctor-patient communication according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analysis Reviews and Meta-Analysis guidelines
(PRISMA).

Results: We identified 31 studies which satisfied the selection and eligibility criteria. The review
revealed a diverse range of HIT used to support communication between cancer patients and their
HCPs in oncology settings. Outcomes related to communication efficiency were examined to
demonstrate how technology can improve access to care in clinical settings and online. When
technology is used effectively to support patient knowledge and shared understanding, this
increases the patient’s satisfaction and ability to manage emotions, make decisions, and progress
in their treatment, in addition to increasing social support and building a stronger therapeutic
alliance based on shared knowledge and transparency between clinicians and patients.
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Conclusion: Technology-based solutions can help strengthen the relationship and
communication between patients and their doctors. They can empower the patient’s well-being,
help doctors make better decisions and enhance the therapeutic alliance between them. Thus, using
technology to enhance communication in healthcare settings remains beneficial if its use is
structured and target oriented. Future studies should focus on comparing in-depth the difference
between outpatient and inpatient settings in terms of the efforts required and the extent of the
impacts from both clinicians’ and cancer patients’ perspectives.
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1. Introduction

A cancer diagnosis can be overwhelming to patients and family members. Visits with
oncology healthcare providers are essential to convey information about the patient’s cancer,
prognosis, treatment goals, and options, as well as address patient’s psychological, social,
financial, and other support concerns and needs. Cancer patients require effective
communication and need attention from their physicians to provide an effective treatment
that also addresses the vulnerability of their emotions. Effective patient-provider
communication is crucial for high-quality cancer care and psychological well-being and has
been linked to a more appropriate medical decisions, and better health outcomes [1,3].

Compared to other health care settings, the communication of information that occurs during
oncology visits, especially initial visits, is critically important but can be particularly
challenging due to the substantial amount of information provided, complex treatment
decision options, involvement of multiple different providers (surgical, medical and radiation
oncology), and highly emotional situation with high patient cognitive workload [4]. Patients
might not recall information accurately and might face difficulties understanding the
information given, and when information is particularly upsetting, many patients are too
stunned to register any further information given to them [3]. Patients report leaving initial
visits feeling that their informational needs (particularly about treatment, side effects, and
prognosis) are not always met [3], which can lead to uncertainty, anxiety, and depression [4].
In one study with newly diagnosed cancer patient-oncologist dyads, agreement about the
content of topics discussed ranged from only 37.5% for treatment side effects to 60% for
prognosis [5]. Incomplete or inaccurate information about the disease process and treatment
options increases the likelihood that patients will receive a suboptimal quality of care [6].
Misunderstanding resulting from lack of communication have been shown to impact
healthcare outcomes such as decision making, trust, and effective treatment [7, 8].

The increasing adoption of various health information technologies (HIT) has created new
channels for doctor-patient communication beyond the walls of office visits. For instance,
patient portals provide opportunities for e-communication. Some other smart /collaborative
health technologies as well as m-health applications help patients to formulate questions,
therefore improving patient engagement and communication [9, 10]. Telehealth has also
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become a primary communication tool during the recent pandemic [11,12]. Furthermore, the
use of electronic health records (EHR) during clinic visits has changed the dynamics of
patient-provider communication [13]. Given the increased cognitive and time demand for
providers to use EHR, it can undermine patient-centeredness by directing conversation away
from the patient’s needs. On the other hand, increasingly research has focused on how to use
EHR, patient portals, and mobile health applications in a patient-centered way to enhance
patient-provider communication and patient engagement during clinic visits and beyond. To
date, most such research regarding the impact of HIT has been conducted in primary care
settings [14,15]. The nature and content of oncology visits are much different from primary
care visits. They typically include a discussion of the advantages and disadvantages of
multiple different treatment options (some potentially toxic), their associated risks and side
effects, and their impact on survival and disease progression or recurrence for curable to
potentially rapidly fatal diseases. Therefore, it is essential to extend the existing knowledge
base to understand better how HITs used in oncology care impact provider-patient
communication. We address this gap by conducting this systematic literature review on the
influence of HIT on doctor-patient communication in cancer care.

2. Method

2.1 Protocol Registration and Information Sources

This systematic review is reported according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis Reviews and Meta-Analysis guidelines (PRISMA) [16]. Our
protocol (OSF link of the protocol) was registered with the Open Science Framework on
May 15, 2020. We searched for peer-reviewed publications in PubMed, CENTRAL
(Cochrane), and Web of Science databases as well as IEEE Xplore to identify articles within
the scope and eligibility criteria of this systematic literature review.

2.2 Search strategy

We followed a systematic method for creating all search terms to capture all related and
eligible papers in the used databases. Keywords used in the search were determined at first
by an initial review of the literature and then modified by feedback from content experts as
well as the librarian.

We then collaboratively refined a search strategy to ensure all papers related to the use of
various HIT and their impact on doctor-patient communication in cancer care are covered in
our review and determined the MeSH terms.

We grouped the query keywords which were derived from MeSH terms and combined
through an AND/OR operator to identify all relevant studies that match with our scope and
inclusion criteria. The keywords consisted of mesh terms such as “cancer OR oncology”
“Electronic health records OR Health information technology” in combination with
narrower MeSH terms such as “communication.” The figure 1 contains all the combinations
of MeSH terms used (e.g. “cancer OR oncology” and “Health information technology OR
electronic health records” and “communication”).
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2.3 Inclusion and Exclusion criteria

This study focused on peer-reviewed publications satisfying the following two primary
conditions: a) Studying communication between care providers and patients in oncology
setting, b) Reporting influence of health information technology use on provider-patient
communication from either the patient or provider perspective, or both (in-person or e/
virtual-communication). Any papers that failed to satisfy both conditions were excluded
from this review. For instance, studies only focused on reporting communication
independent from technology use were excluded. Secondary research, such as reviews,
commentaries, and conceptual articles, were also excluded from this review. The search was
restricted to papers published in English between January 2009 and September 2020. We
also considered outcomes related to patient engagement, patient understanding, and
empowerment if they were linked to communication.

2.4 Study selection and quality assurance

Two authors together reviewed all the publications for eligibility. We first screened the
publications by reviewing the titles and abstracts and removed duplications. Then, we read
the full text for the remaining papers and finalized the selection. To minimize any selection
bias, all discrepancies were resolved by discussion requiring consensus from both reviewers.
As a complementary approach, we also conducted a manual search in several journals to
make sure we were not missing any potential articles ( JAMA Oncology, Patients Education
and Counseling, IIMI, JAMIA, JAMIA Open, BMC, Support Care Cancer, JMIR Cancer,
JMIR Medical Informatics, Journal of Cancer Education, Journal of Oncology Practice,
Journal of Health Communication, Health Communication International Perspectives and
Applied Ergonomics). A data abstraction form was used to record standardized information
from each paper.

3. Results

3.1 Study selections and Data extractions

Figure 2 illustrates the flowchart of the selection process of the articles included in this
systematic literature review. The initial search using a set of queries returned a total of 9347
papers. We also added 305 distinct articles from the manual search to this pool. We used
Zotero to manage the filtering and duplication removal process. As a first step, we removed
duplicates and all the review/opinion/perspective papers. Two authors then applied a second
filtering by reading abstracts and titles (n=9280). The screening process guided by inclusion
criteria left 102 papers for a full-text review. We removed 70 more articles based on the full-
text review. Hence, the final number of studies included in the systematic review was 31,
with consensus from both authors. We used a systematic approach to extract information
listed in Table 1 from each eligible article.

3.2 Study characteristics

Of the 31 papers reviewed, the study designs were as follow: 7 interviews (5 semi-structured
ones), 2 cohort studies presenting a randomized controlled trial, 3 focus groups, 3 mixed-
methodology studies, and the remaining 17 were questionnaire based. Fifteen of the studies
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reported only patients’ perspectives, 3 of them reported only providers’ perceptions, and the
rest explored both of their points of view. We also reported the type of HITs studied in Table
1, including 12 various consumer Health ITs and 10 patient portals as being the most
commonly studied technologies.

3.3 Influences of health information technologies on patient-provider communication

We classified this section using the communication pathway framework (Figure 3). This
conceptual framework articulates seven essential functions of patient-centered
communication including boosting access to care, improving patient knowledge and shared
understanding, enhancing therapeutic alliances, supporting quality medical decisions,
increasing social support, refining patient agency, and empowerment and ameliorating the
management of emotions [45].

3.3.1 Improving access to care—Access to care has often been defined as the use of
health care, qualified by need for care [46]. Studies using patient portals and telehealth
showed improved access to care, which also resulted in improved communication outcomes.
These technologies provided continuous communication beyond the walls of the clinic
between provider and patient, enabled just-in-time access, and made communication
possible even in pandemic conditions [42]. Jordan M. Alpert and colleagues discuss that
patient portals are providing 24-hour access from anywhere with an internet connection. The
tool “Secure Messaging” has the capability to produce benefits, such as improving access
and patient perceptions of access, thus enabling more direct and focused communication that
enriches patient engagement and trust [32, 40]. While clinicians may be skeptical to rely on
messaging instead of face-to-face office visits, a study that took place across 10 countries
found that three-quarters of consumers were comfortable with the idea of communicating
with doctors using technology instead of seeing them in person [32, 56]. Furthermore,
another study in our review examined low-income breast cancer patients’ use of an online
health consultation service called “Ask an Expert.” The study showed that low-income
patients with breast cancer felt more confident and empowered to actively participate in their
health care, perceived greater involvement in coping with their illness, and had a more
positive appraisal of their relationship with their doctors [37]. Finally, studies in the review
showed that telehealth also improved access to care and communication for pediatric cancer
patient [45] as well as for adult cancer patients, in addition to reducing burden of
transportation [41]

3.3.2 Supporting patient knowledge and shared understanding.—It is essential
for both patients and physicians to have a shared understanding of the situation, including
cancer perception, risks associated with each decision, and treatment regimen in cancer care
(42,60). This is a core part of communication in cancer care. One study in our review
developed a tool “The Edmonton Symptom Assessment System (ESAS)” to standardize
assessment and documentation of symptoms. The study showed that the tool shaped
communication because it was used as a tangible guide for identifying and addressing shared
priorities around symptom management [38]. Furthermore, several studies have suggested
that asking patients to report their symptoms proactively increases the accuracy of collected
data, improves health outcomes, and increases patients’ satisfaction with the treatment as
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well as patient-provider communication [17-19,43, 44]. For instance, HeNeA, which is an
application designed to collect patient-reported symptoms through a mobile app and
remotely monitor systems operating in real time for the acquisition of clinical parameters,
helped improve communication with cancer patients [17]. Another tool called ESRA-C is
used to encourage patients to report their symptoms and quality of life via e-measurement,
which improved shared understanding of the situation as well as communication between
patients and providers [30,44].

3.3.3 Enhancing the therapeutic alliance—The therapeutic alliance includes
interrelationships among patients, their care providers, and their family members helping the
caregiving process [62, 63]. The clinician—patient alliance is enhanced when clinicians are
optimally informative and show empathy with the patient’s circumstances, when patients
have an opportunity to express their concerns, and when the patient receives consistent
messages and coordinated care from the clinical team [63]. Our review showed a mixed
effect of technology use on the therapeutic alliance in cancer care.

One study tested an electronic web-based tool that assembles patients with their HCPs and
caregivers in a virtual space for team-based communication, with the goal of increasing
patient participation in care management and decision making [24]. The study showed some
negative impacts on the therapeutic alliance, specifically showing that cancer patients
preferred face to face meetings instead of web-based tools for communication, and that they
want their results first verified by experts [24]. Two studies also reported that providers think
their communication worsened with patients when there was electronic automatic release of
pathology and radiology reports to the patients [10,34]. In one other study, providers
discouraged cancer patients from the use of online health resources due to increased doubts,
confusion, and misinformation which caused emotional distress, while patients felt their use
of the internet increased their knowledge and awareness [21]. Furthermore, another
quantitative study ((N=267) patients and (N=27) HCPs), explored the effect of cancer-
related internet information on communication. When doctors show seriousness and interest
towards patients’ internet information seeking, patients reported better communication
perception and alliance as well as high satisfaction and trust [25]. Finally, one study used a
PRO tool called “Men like Me” which captures prostate cancer patients’ needs for treatment
assessment and reported improvement in communication and therapeutic alliance [23].

3.3.4 Higher quality medical decisions—Patients will more likely experience better
health when they and clinicians reach decisions that are based on the best clinical evidence,
are consistent with patient values, are mutually agreed upon, and are feasible to implement
[63,70,71]. CONNECT is an example of a web-based intervention designed [20] to improve
communication between cancer patients and their oncologists in order to optimize decision
making. The internet-based intervention, tested on a sample of (N=627) cancer patients, was
demonstrated to improve patient satisfaction with the format of oncologist communication
and discussion regarding the quality of life they have. Patients also reported that the tool
made their treatment decisions easier and more efficient to reach [20]. In addition, Cancer in
the Family, an online clinical decision support tool, calculated women’s Hereditary Breast
Ovarian Cancer risk and promoted shared patient—provider decisions about screening [22].
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This study showed that this Al-enabled health information technology helped patient-
provider discussions to encourage shared decision making and reduced patients’ concerns
about cancer as a result of enhanced communication [22]. Another study also showed the
impact of an online platform collecting patient-reported outcomes on improved shared
decision making around chemotherapy symptoms management [29].

3.3.5 Enhancing patients’ ability to manage emotions—Many patients find relief
in discussing emotional concerns with their oncologists and prefer seeing physicians who
are willing to address such concerns [74]. Additionally, when oncologists attend to distress,
patients receive tangible benefits; they report improved quality of life, adherence to
treatment plans, overall satisfaction, and willingness to disclose future concerns [75-78].
Patients’ disclosures of emotion present many opportunities for oncologists to respond with
empathy language. In a randomized clinical trial that followed (N=325) breast cancer and
prostate cancer patients, using a web-based illness management support system
(WebChoice) for one year was proven to help them reduce their symptom distress, improve
emotional well-being, and enhance self-efficacy [19]. In another study in our review, a
telehealth tool (Health Buddy) helped patients feel emotionally safer and improved their
self-management of emotions as well as overall communication with their oncology
providers [43]. In addition, a recent study during the COVID-19 pandemic showed the
telehealth tool “VALUE” helped improve cancer patients’ situations by relieving their
emotional burden and facilitating communication between the provider and the patient and
their family [42]. Finally, one study also showed the negative impact of a patient portal on
the emotion and stress level of cancer patients due to the way a diagnosis is delivered [33].
The study showed automatically delivered diagnoses without involvement of doctors creates
distress and an extra emotional burden on cancer patients [33].

3.3.6 Improving family and social support—The National Cancer Institute’s
Dictionary of Cancer Terms defines social support as “a network of family, friends,
neighbors, and community members that is available in times of need to give psychological,
physical, and financial help” (www.cancer.gov). In our review, one study tested a tool,
“Oncology Interactive Navigator,” for virtual navigation, which was used by doctors to
enhance communication and support between cancer patients and their family in addition to
their doctors [36].

Social support consists also of patients’ access to emotional, fiscal and tangible resources
within their social network [79]. It can affect physical health and quality of life in several
ways. The perception of having social support may have a direct impact on physiological
processes. A study in our review (N=53) proved that simulated social media messages and
posts between patients and providers are beneficial to public health with a change in attitude
and health behavior [31].

With a strong social support network, patients feel more connected and are given
opportunities to discuss difficult situations with other people who can share their emotions
and enhance their well-being [83]. Networks based on social support can also provide
instrumental help (e.g., transportation), financial resources, encouragement, and advocacy in
gaining access to needed health services [84, 85]. Clinicians could potentially counter or at
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least help address positive and negative social support. They can, for example, inform
patients about ways to strengthen existing social networks to provide tangible help and
emotional support, and suggest new sources of online social networks as reported in our
review, such as the chatbot Infinity [18] or the platform “Listening Time” [28], which both
help elderly patients better prepare for clinical encounters with their providers and overcome
communication barriers. The “Listening time” platform offers cancer patients the emotional
support they need after diagnosis or treatment and helps them overcome difficulties in
processing the providers’ information [28].

3.3.7 Enhancing patients’ empowerment and agency—Making a patient an active
and capable agent in managing his or her health plays an important role in enhancing
clinician-patient communication. A patient who is well-informed about treatment goals is
easier to involve in the process and more capable of making higher quality decisions [86]. A
promising approach is the use of information technology (1T), which enables the provision
of easily accessible, up-to-date, tailored information and automated feedback to patients.
Many empowering \Web-based interventions have been developed in the field of chronic
diseases (e.g., diabetes, heart failure, and chronic obstructive pulmonary disease), but
relatively few seem to have been developed for, and rigorously tested in, cancer care [90].

In our review, the use of the tool “Ask an Expert” showed that online health consultation can
serve as an effective complement to help breast cancer patients feel more confident to
participate actively in their healthcare, make decisions about their treatments, and enhance
their relationships with their doctors [37]. Another study developed a technology called
“PROSPECT,” which helped oncology patients to set goals and preferences for
communication with the providers, and thus improved engagement and empowerment [9].
One way of empowering patients is discussing topics that focus on their autonomy and
providing them with information on how to decide about medical treatment (i.e., shared
decision making) [91]. One study in our review also showed that when cancer patients find
information and communicate with their providers using smartphone apps, they feel more
empowered and engaged [35]. Finally, studies also showed the potential impact of ePRO
systems on empowerment. These systems can immediately provide relevant, Web-based
interventions to alleviate symptoms or improve coping ability for problems indicated on
PROs [91,29].

4. Discussion

This systematic literature review addresses an important gap by showing the studies
reporting how HITs influence patient-provider communication in cancer care. In this review,
we found 31 studies focusing on various HITs, including clinical, collaborative and
consumer technologies, which impact doctor-patient communication in cancer care. Most of
the literature on this area focused on primary care settings; therefore, this review addresses a
gap by demonstrating trends, studies, and outcomes related to the influence of HIT on
patient-doctor communication in cancer care. This review also had the opportunity to
capture a few papers from the recent COVID-19 pandemic era, specifically reporting the
impact of telehealth on doctor-patient communication in cancer care.
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The main findings are reported and discussed in detail according to the function of the
patient-centered communication that influences patient outcomes as shown in Figure 3. By
improving access to care, HIT solutions were proven to enhance care delivery efficacy and
make patients feel more confident and empowered, which facilitates decision making and
supports their active involvement in the process, creating better relationships with their
doctors [36,57, 58]. By managing priorities with the help of HIT, patients can find enough
time to learn more about their situations [39]. Doctors may also consider turning to
technology to support the effectiveness of the information exchange with their patients.

Shared decision making is a key component of cancer care due to life altering decisions [93].
When cancer patients engage in shared decision making, they learn and understand their
health conditions, they recognize that a decision needs to be made, and they are informed
about the options and are better prepared to talk with their healthcare provider and to
collaborate with their care team to make a decision that’s right for them. Doctors think that
sharing decision making helps them build a strong, lasting, and trusting relationships with
their patients [93,94]. Health IT tools, such as interactive decision aids, patient portals,
personal health records, and secure electronic messaging, can help involve cancer patients
and their families more in decisions and care process. For example, patients can access
relevant patient education materials via a patient portal and communicate with their health
care team about the decision via secure messaging.

Furthermore, online tools offer access to hard-to-reach individuals, playing a potential role
in shortening the distances between patients and knowledge about their health, especially
during the pandemic era. The digital era and necessities such as patient care during the
pandemic era driving healthcare processes to a new and different pathway, automatizing
each step of it, from the way patients are diagnosed and treated to the way they are talked to.
But efficient and effective technology support can help to provide better communication
between doctors and cancer patients during the treatment process, taking into consideration
the optimization of effort made by caregivers, the quality of service, and the management of
the patients’ emotions.

Thus, more studies should examine the impact of HITs on clinical outcomes, including
patient/caregiver self-efficacy, care plan concordance, adverse events and preventable harm,
resource utilization, and patient satisfaction from not only a short-term perspective but a
long term one in cancer settings.

In this study, we considered the interaction between patients and healthcare providers as a
standard task to follow the outcome-based framework and for the reported results to
emphasize the impacts of HIT on the communication. However, we also need to consider
that various level of interaction tasks’ complexity might get different level of influence from
HIT use depending on the need. For instance, a diagnosis disclosure might have different
interaction dynamics and required needs than a follow up cancer treatment visit. On the
other hand, trust beliefs and risk perceptions have important roles in the context of consumer
acceptance of technologies providing online health information services [95,96] which
highlights the importance of consumers beliefs’ consideration in the technology use
selection. Future HIT design studies should be adjusted to improve the most needed part of
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doctor-patient communication in cancer settings to address the needs and improve patient
centeredness.

4.1. Study limitations

This study has some limitations. First, the sample sizes for some studies are too small to
generalize the results, which limits the power of the findings. Second, only studies
conducted since 2009 were included in this synthesis to capture the exponential increase in
technology-based interventions that impact communication between cancer patients and
providers. Therefore, the findings from our qualitative synthesis may not reflect cancer
patients’ experiences of earlier technology interventions. Furthermore, the studies contained
a mix of cancer types and did not focus on the differences across cancer types. Finally,
ethnicity is missing, as it is not reported in all the studies so some groups of people may not
be very well represented in the samples.

5. Conclusion

This systematic literature review addressed an important gap in the area of cancer care,
focusing on the impact of HIT on doctor-patient communication. Studies showed some type
of HIT can enhance care delivery efficacy and make patients feel more confident and
empowered Therefore, they can facilitate decision making and support their active
involvement in the care processes maintaining a good relationship with the healthcare team,
and ultimately improve the communication and health outcomes.

Future research should focus on longitudinal studies to better understand long term impact
of HIT on communication outcomes across various cancer types as well as demographics.
Difference in complexity within the tasks a healthcare team ensures should be considered as
it might impact the selection of the type of HIT design solutions to implement. Researchers
should also acknowledge the unique needs of cancer patients, thus eliminating the biases
coming from studies conducted in primary care settings and focusing on inputs from cancer
stakeholders (patient and providers) to design these HIT systems. Finally, the impact of the
COVID-19 era should be studied extensively on how HIT use has changed in cancer care to
understand the impact on not only communication but also other outcomes.
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8.
Summary table
Already known
. Health Information Technologies changed the dynamics in patient physician-
patient interaction both in primary and oncology care.
. Patient Centered communication is critical in cancer care for better treatment
and adherence.
. The dynamics and nature of the visits in cancer care is different than
traditional primary care visits.
Added knowledge
. There are various HIT including clinical and consumer-based impact
communication in cancer care.
. There is lack of systematic studies studying benefits and impact of HIT on
communication related outcomes
. User centered health information technologies can help in decision making,

treatment management as well as adherence in cancer care.
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Fig 3:
Conceptual Framework of the 7 pathways functions serving as links between communication
and health outcomes guiding the literature review
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