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Abstract
Objective Patients facing an advanced cancer diagnosis require clear communication with their clinicians. Technology has 
been utilized in many different capacities to navigate communication in cancer care, but few authors examine the specific 
areas of communication from a theoretical perspective. The purpose of this literature review was to (1) identify articles 
focused on technology-based communication strategies to improve health outcomes in individuals with advanced cancer, and 
(2) using Epstein and Street’s framework, identify areas in which technology-based communication has been used to improve 
health outcomes, and (3) identify gaps that exist in technology-based communication care in patients with advanced cancer.
Methods A systematic search was conducted which returned 446 articles. Using Epstein and Street’s 2007 framework, the 
final sample was 39.
Results Nine clinical trials, 29 observational studies, and 1 case study were identified. The articles were categorized into 
one area within Epstein and Street’s areas of communication. Many of the articles examined the patient’s and provider’s 
acceptability and feasibility of technology-based methods of communication, while other articles examined their efficacy.
Conclusions While research studies were identified in each of the areas of communication, the majority of technology-
based communication strategies were focused on the exchange of information between patients and their providers. Further 
research and the development of technology-based communication interventions assessed through clinical trials are needed 
in the areas of healing relationships and making decisions in cancer care. Additionally, the communication strategies found 
effective at improving health outcomes in advanced cancer should begin implementation into clinical practice, therefore 
reaching more patients.
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Background

The National Cancer Institute defines advanced cancer as 
“cancer that is unlikely to be cured or controlled with treat-
ment”[1]. Patients facing an advanced cancer diagnosis 
require clear and individualized communication with their 

oncology clinicians. If clinicians cannot thoroughly and 
accurately communicate with patients about their symptoms, 
illness, prognosis, and treatment then patient care suffers. 
Such discussions must happen early and often for cancer 
patients. Paladino et al. [2] state, “Earlier clinician-patient 
conversations about patients’ values, goals, and preferences 
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in serious illness are associated with better health outcomes 
but occur inconsistently in cancer care.” Fifty-five percent of 
cancer patients with a poor prognosis, who were receiving 
palliative care, inaccurately described their disease as cur-
able [3]. Patients and their loved ones deserve open, honest, 
and clear communication. Patients who do not have an accu-
rate understanding of their prognosis may agree to aggres-
sive treatment that may be futile, lead to poorer quality of 
life before their death, have poor symptom management, and 
be inconsistent with care goals. A study conducted in the 
USA found end of life discussions result in less aggressive 
medical interventions surrounding death as well as earlier 
hospice admissions [4]. In addition, aggressive medical 
intervention is associated with worse quality of life for the 
patient and the bereaved [4].

End of life communication is recommended for all termi-
nal diseases, and there is no doubt how important this topic 
is for cancer patients with advanced disease [5]. Research 
findings indicate that cancer patients cared for at cancer 
centers, receive suboptimal end of life planning [6–8]. End 
of life discussions should include goals of symptom manage-
ment, expectations in response to therapies or progression of 
cancer, as well as having a plan of care for dying [5].

Technology can facilitate crucial conversations to achieve 
patients’ goals and health outcomes regarding their advanced 
cancer diagnosis. Health information technology may help 
improve the effectiveness, achievability, and timeliness of 
symptom management patient-clinician communication 
[9]. Such technology has growing evidence of improved 
quality of care as well as feasibility, cost-effectiveness, and 
acceptability by both patients and clinicians [10]. Advanced 
technology enables electronic health reporting by patients to 
clinicians and encourages data sharing between care teams, 
which means patients physically at a distance from their care 
team are still able to receive follow-up care [11]. Telehealth 
programs have improved the quality of care for patients 
in many aspects of healthcare and symptom management 
[12]. Telehealth in palliative care for cancer patients with 
advanced disease is considered a feasible and useful resource 
with the potential to improve quality of life and clinical 
effectiveness [12].

Technology will be defined as tools, resources, or equip-
ment used to enhance direct communication between clini-
cian and patient and vice versa. In order to better understand 
how technology has aided communication in improving 
health outcomes in patients with advanced cancer, this 
literature review is guided by Epstein and Street’s [13] 
framework of “Patient-Centered Communication in Cancer 
Care.” This framework identifies and defines the core areas 
of patient-centered communication that could be utilize to 
advance research and enhance clinical cancer care [13]. The 
6 core areas, defined below, are responding to emotions, 
exchanging information, making decisions, fostering healing 

relationships, enabling patient self-management, and manag-
ing uncertainty [13].

Responding to emotions is defined as the clinician 
directly recognizing and approprately responding to the ups 
and downs of various patient emotions [13]. Exchanging 
information is defined as assessing patient’s information 
needs, understanding what patients know and believe about 
health, communicating clinical information, and sharing bad 
news and prognostic information throughout the cancer care 
phases of prevention, diagnosis, and treatment [13]. Making 
decisions is defined as the clinician evaluating and account-
ing for the patient’s needs, values, and preferences in achiev-
ing a high-quality decision [13]. Fostering healing relation-
ships is defined as addressing disparities in care, verifying 
understanding, cultivating self-awareness, trust, and rap-
port, as well as actively listening with empathetic nonverbal 
behaviors [13]. Enabling patient self-management is defined 
as advocating for patients and helping to navigate the health-
care system, supporting patient autonomy, and providing 
guidance, skills, and access to resources [13]. Although this 
category seems similar to exchanging information, it deals 
with the practicalities of following through with patient care 
and empowering patients to solve health-related problems 
and take actions to improve health outcomes. Communica-
tion for enabling patient self-management comprises of rec-
ommendations, instructions, and advocacy [13]. Managing 
uncertainty is defined as the clinician acknowledging and 
reducing uncertainty for the patient by providing informa-
tion clearly, offering cognitive-behavioral techniques, and 
verifying emotional support is available [13]. Management 
of symptoms can occur in all 6 core areas as symptoms can 
manifest as both physical and psychological.

The purpose of this manuscript is to (1) identify articles 
focused on technology-based communication strategies to 
improve health outcomes in individuals with advanced can-
cer, and (2) using Epstein and Street’s framework identify 
the areas in which technology-based communication has 
been used to improve health outcomes, and (3) identify gaps 
that exist in technology-based communication research and 
care for cancer patients with advanced disease.

Methods

This review was conducted using the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses 
(PRISMA) [14]. The first and second authors conducted a 
systematic search of the literature in three databases: Pub-
Med, CINAHL, and PsycINFO. Each database was searched 
using MESH or subject headings and the terms technology, 
eHealth, mHealth, telemedicine, Internet, in conjunction 
with hospice, palliative, terminal care, and cancer and neo-
plasm. The search strategy is provided in Table 1 which 
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was replicated in each database. In databases in which it 
was possible, keywords, MESH, or subject headings were 
exploded. Articles were included in the review if they were 
written in the English language, published after the year 
2000, majority of study participants have advanced stage 
cancer, identified health outcomes, and included participants 
age 19 and older. Articles were excluded if they were not 
written in English, published before the year 2000, included 
more than 50% with early stages of cancer, did not identify 
health outcomes, and included participants younger than 
19 years of age. Studies that focused on clinicians were still 
included if health outcomes were identified for advanced 
cancer patients.

The PRISMA diagram (Fig. 1) depicts the search process, 
review of articles for inclusion and exclusion conducted by 
two independent reviewers (who discussed and reached 
agreement on any discrepancies), and the final yield for 
examination. The initial search yielded 446 articles. When 
reviewing titles and abstracts for fit with the inclusion and 
exclusion criterion, this number was reduced to 46. In order 
to appraise and identify articles that focused on technol-
ogy-based communication strategies that improved health 
outcomes in cancer patients with advanced disease, Epstein 
and Street’s [13] framework of Patient-Centered Communi-
cation in Cancer Care, depicting the six core areas of com-
munication, was applied. After applying Epstein and Street’s 

Table 1  Search strategy

PubMed search strategy ((technolog*[tiab] OR eHealth[tiab] OR mHealth[tiab] OR “Telemedicine”[Majr] OR “Internet”[majr] OR 
internet[tiab])) AND ((Hospice OR palliative OR terminal OR “terminal care”[mesh] OR “palliative care”[mesh] 
OR “hospice care”[mesh]) AND (cancer* OR neoplas* OR Neoplasms[mesh]))

Select:
adult filter
2000–present

Fig. 1  PRISMA flowcharts
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framework, 7 articles were removed and 39 full text articles 
were included in the review.

These articles were entered into a table (Table 2) to ena-
ble extraction and evaluation of study characteristics into 
categories that included full citation, country of origin, area 
of communication framework, study design, primary health 
outcomes, and GRADE (a criterion to assess quality).

Evaluation of articles

To better define and understand technology-based patient 
and clinician communication to improve health outcomes 
in advanced cancer, Epstein and Street’s [13] framework, 
“Patient-Centered Communication in Cancer Care,” was 
used as a guide to determine the health communication 
areas that scholarly articles addressed in this population. 
This framework focuses on 6 key areas of communication 
(responding to emotions, exchanging information, making 
decisions, fostering healing relationships, enabling patient 
self-management, and managing uncertainty) and how they 
influence important health outcomes; however, it is impor-
tant to note that these categories overlap and are neither 
independent nor hierarchical [13]. Articles representative 
of more than one category were placed in the category of 
communication determined by the article’s primary purpose 
or aims.

The Grades of Recommendation, Assessment, Develop-
ment, and Evaluation (GRADE) criterion were used to assess 
the quality of the included studies [15]. Data were analyzed 
and summarized qualitatively. The articles were reviewed 
independently by the authors and assigned a GRADE. Then 
authors met to discuss the assigned GRADEs, if discrepan-
cies occurred, they were discussed and a final GRADE was 
decided upon by the authors.

Results

The 39 articles selected were categorized as such into the 
six framework categories: 6 in responding to emotions, 15 
in exchanging information, 5 in managing uncertainty, 7 in 
enabling patient self-management, 2 in fostering healing 
relationships, and 4 in making decisions. By dividing the 
articles into these categories, the gaps in research are more 
visible.

Six framework categories

Responding to emotions

Six articles were found for the responding to emotions cat-
egory and all included various types of advanced cancer. 
Of these articles, 4 were observational [12, 16–18], 1 was 

a case study [19], and 1 was a randomized controlled trial 
(RCT) [10]. The RCT by Hoek et al. [10] discussed here 
is the same study discussed in 2 observational studies in 
coming sections by Van Gurp et al. [20] and Van Gurp et al. 
[21]. The RCT focuses on responding to emotions, whereas 
the observational studies are more applicable in the mak-
ing decisions and fostering healing relationships categories. 
Major themes found in these articles include live synchro-
nous telehealth platforms (Table 2 lists the specific technol-
ogy for each article), emotional and psychosocial care, and 
the patient-clinician interaction. Participants in these articles 
reported high levels of satisfaction, were comfortable with 
using technology, felt they could have meaningful conversa-
tions of sensitive topics through technology platforms, and 
that the technology enhanced their quality of life with no 
detriment to the patient-clinician relationship [12, 16–19].

Technology-based patient-clinician interaction provides 
patients and family members with more time to discuss their 
emotions and reduces additional burdens such as travel time, 
discomfort in waiting rooms, and health/safety risks of being 
out in public [12, 17–19]. Newer articles using web-based 
technologies such as Skype or FaceTime provided better 
connections with fewer issues compared to older technolo-
gies (e.g., analog video phones), which interfered with emo-
tional connections due to static and/or feedback issues [10, 
12, 16, 19]. The one clinical trial reported high satisfaction 
scores but worse symptom burden, possibly due to more 
assessments in the intervention frequently fluctuating symp-
toms, including symptom peaks [10].

Exchanging information

Fifteen articles were found in the category of exchanging 
information and most of studies focused on disease site-
specific (i.e., breast, pancreas, lung). The majority were 
observational [11, 22–30]; in addition, there was 1 quasi-
experimental study [31] and 4 RCTs [32–35]. The 2 articles 
by Gustafson et al. [36] and Gustafson et al. [33] address 
the same study here. Major themes addressed in these arti-
cles included communication of patient-reported outcomes 
(PROs), increased patient and/or caregiver usage with tech-
nology, and the inclusion of caregivers in the information 
exchange process between patients and clinicians.

A wide array of technological platforms were utilized and 
shown to aide in satisfaction in the exchange of information 
between clinicians, cancer patients with advanced disease, 
and their caregivers [25–27, 32, 33]. There are eHealth, tab-
lets, and smart phone platforms that allow for the report of 
PROs, and wearables provide objective information to clini-
cians on real-time factors related to patient conditions [22, 
28, 30–33, 35]. In addition, videoconferencing allows the 
direct exchange of information between patients and their 
clinicians whereas webpages allow for patient engagement 
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1 3

and preparation for their care [25, 29, 34]. These platforms 
have led to enhanced communication, increased satisfaction, 
and improved health outcomes [25–27, 32, 33].

eHealth systems, tablets, and smart phone applications 
allowed for the patient to report using validated measures 
and rating scales (e.g., Edmonton Symptom Assessment 
Scale, Mini-Mental State Exam, and Karnofsky Performance 
Status) [22, 24, 28] but some publications also took PRO 
patient reports to be transmitted to their clinicians (e.g., pain 
location on a body map) [11, 23]. While validated measures 
and rating scales, with regard to PROs, were much more 
commonly represented in these studies, there was a noted 
change over time for these to include graphics that aided 
patients in transmitting symptom concerns through the tech-
nology-based platforms [28, 34, 35].

Managing uncertainty

Five studies addressed managing uncertainty, including 4 
observational studies [37–40] and 1 RCT [41]. All studies 
included a mix of cancer diagnoses with 1 study includ-
ing patients with other, non-cancer end stage disease with 
56% having a cancer diagnosis [39]. Three of the studies 
evaluated telehealth applications and found increased access 
to care and clinician support that resulted in increased car-
egiver confidence [38–40]. The remaining two studies took 
different approaches using a multimedia Internet-based 
intervention to support pain management [41] and a patient 
portal to promote individual’s end of life wishes [37].

Wilkie et al. [41] conducted an RCT aimed at evaluating 
differences in analgesic adherence after the addition of a 
multimedia Internet-based intervention to support pain con-
trol management. The study found no difference in analge-
sic adherence but did find a significant reduction in pain 
misconceptions among caregivers using the intervention 
compared to those who received usual care. However, there 
was no significant difference in pain misconceptions among 
patients and no difference in adherence to pain medications 
between the groups [41].

While most of the studies targeted both patients and lay 
caregivers, Bernat et al. [37] examined a web portal utilizing 
dignity therapy to facilitate legacy building. The study found 
high rates of satisfaction both with the intervention and the 
final legacy project. However, fewer than half of participants 
used the portal to complete the legacy project [37].

Enabling patient self‑management

Seven articles were found in the category of enabling patient 
self-management. The majority were observational [42–45]. 
One study utilized a quasi-experimental design [46], 1 was a 
RCT evaluating efficacy [47], and the remaining study was 
a protocol of a RCT in process [48]. None of the studies Ta
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focused on a specific cancer diagnosis. Two articles by All-
sop et al. [42] and Allsop et al. [43] discuss the same study.

Six of the 7 studies focused on symptom management 
[42–46, 48] with 4 focusing exclusively on pain manage-
ment [42–45]. Multiple studies demonstrated the feasibility 
of collecting pain and symptom scores either utilizing live 
synchronous telehealth systems [46, 47] or using Internet 
enabled tablets [45]. The only study in this category powered 
to evaluate efficacy found that use of telehealth to report 
symptoms followed by automated self-management coach-
ing and close practitioner follow-up resulted in significantly 
less symptoms [47]. A third study utilized telehealth but 
allowed patients the ability to send messages to initiate hos-
pice encounters resulting in improved quality of life [44].

Despite feasibility and potential efficacy, integration with 
routine care remained an expressed concern [43] and Allsop 
et al. [42] struggled with enrollment reluctance from clini-
cians when prescribing intervention use for patients/caregiv-
ers. Schuit et al. [48] took an alternative approach for utiliz-
ing technology publishing a protocol evaluating an eHealth 
self-management application to support patients finding and 
obtaining optimal personalized palliative care. The primary 
aims of the study are to evaluate patients’ knowledge, skills, 
and confidence after using eHealth self-management appli-
cation, and results have not yet been published.

Fostering healing relationships

Two articles were found in the category of fostering healing 
relationships. Both studies were observational and included 
a mix of cancer diagnoses. One study targeted patients 
admitted to inpatient hospice and their family members [49], 
offering them access to tablet technology for the purposes of 
maintaining connections and relationships, while the other 
targeted patients in home hospice and focused on relation-
ship with hospice team through the use of teleconsultation 
[21]. Guo et al. [49] found that offering Internet-based tech-
nology to inpatient hospice patients and their families was 
feasible and received positive feedback from patients, family 
members, and clinicians. The most common use of Internet-
based communication and information technology was to 
engage in activities identified as keeping in touch. Most 
patients and family members reported positive feeling about 
being able to engage in these activities and patients showed 
significant improvement in mean self-reported satisfaction in 
quality-of-life scores after using the tablet technology com-
pared to before. Van Gurp et al. [21] focused on the impact 
of weekly teleconsultations on the relationship between 
home-based palliative care patients and hospital-based pal-
liative care specialists. Themes that emerged from qualita-
tive analysis include being able to transcend the institutional 
walls of home and hospital, the transparency of telecommu-
nication changed the quality of care, and technologized but 

personalized patient-professional relationships were possible 
with teleconsultations.

Making decisions

Four articles were found for the making decisions category; 
of these, 3 were observational [20, 50, 51] and 1 was a RCT 
[52]. The observational study by Voruganti et al. [52] fits in 
this section but stemmed from preliminary data in the larger 
RCT by Voruganti et al. [35] discussed in a previous section. 
Two of the web-based interventions targeted specific cancer 
types (i.e., ovarian, colorectal) [50, 52], whereas others were 
on team-based care [20, 51]. Overarching themes in these 
articles were patient perspective, collaboration between 
multi-site teams, and web-based tools [20, 50–52]. Earlier 
web-based tools had poor patient engagement rates and were 
revised to include prompts and triggers to promote patient 
engagement and task completion [52], while later web-
based tools report higher patient participation but difficulty 
with hospital implementation [50]. In addition to the web-
based tools, these articles focused on patient participation in 
decision-making and advanced care planning. Results from 
these studies show high user satisfaction and low decisional 
conflict [50, 52].

Gaps in research and clinical practice

While there is ongoing research within each of the 6 areas of 
the communication framework, there are 3 major themes that 
should be addressed in future research: (1) design, develop-
ment, and testing of technology communication, (2) expan-
sion into other disease types and cancer-related topics, and 
(3) enhanced reporting/measurement using technology. The 
design, development, and testing of interventions and move-
ment of current interventions into RCT efficacy testing are 
crucial to improve patient care. Studies like those performed 
in the exchanging information [11, 22–30], responding to 
emotions [12, 16–18], and managing uncertainty [37–40] 
categories have shown good feasibility and should be 
advanced for ultimate implementation — like the Mooney 
et al.’s [47, 53] study within the self-management category. 
Researchers have advocated for the efficacy and implementa-
tion of research-driven technology interventions to improve 
care [54]. Additionally, early research is necessary to refine 
and develop high-quality communication interventions, as 
demonstrated by O’Cathain et al., from the health promotion 
and research design field [55].

The feasibility to utilize technology to foster healing 
relationships has been demonstrated; however, the design 
and development of additional interventions are needed 
to improve care and corroborate the evidence of technol-
ogy to enhance communication in this area. Specifically, 
research has shown that lack of rapport in relationships 
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between patients and clinicians can occur when discussing 
sexual health in cancer [56, 57] as well as the importance 
of fostering healing relationships in other populations such 
as the dementia patient and caregiver [58]. Additionally, 
more development and testing regarding decision-making 
are needed. Previous research has cited the need for discus-
sions about decisions regarding treatment and curability of 
advanced cancer and assistance with caregivers’ decision-
making in the advanced cancer population [6, 59].

The literature supports the importance of disease-specific 
communication [25, 27, 31–33, 50, 52]. Expansion into 
other disease types, as well as other important cancer-related 
topics, is necessary within the categories of exchanging 
information, enabling patient self-management, and mak-
ing decisions. From this review, information exchange was 
demonstrated through successful technology platforms on 
disease-specific information [25, 27, 31–33, 50, 52]. How-
ever, the promotion of exchanging information should not 
be cancer-site specific nor specific to pain and symptom 
management. Exchanging information is important across 
all diagnosis and issues that arise in cancer care. The use of 
technology to support other aspects of enabling patient self-
management including medication management and therapy 
adherence remains unexplored. Within the palliative arena, 
research has been done to exchange information [60] as well 
as making decisions regarding symptoms and treatment as 
well as medication adherence, pediatric, adolescent, and 
young adult cancer populations [61–63].

Consistent reporting and measurement using technology 
is important in the areas of responding to emotions, manag-
ing uncertainty, and fostering healing relationships. While 
some studies in responding to emotions and enabling patient 
self-management use similar measures [10, 12, 53], many 
studies did not use consistent measures. Patient-reported 
outcomes including those assessed by technology, however, 
have been shown to improve health outcomes in cancer 
patients receiving treatment [47, 53, 64, 65]. Such studies 
demonstrate that utilizing standardized measurements and 
consistent reporting is essential for future research in cancer 
communication and technology.

Discussion

The purpose of this literature review was to (1) iden-
tify articles aimed at technology-based communica-
tion strategies to improve health outcomes in individu-
als with advanced cancer, and (2) appraise them using 
Epstein and Street’s framework, to identify the areas in 
which technology-based communication had been used 
to improve cancer health outcomes, and (3) identify gaps 
that exist in technology-based communication research 
and care in cancer patients with advanced disease. This 

literature review demonstrates that the majority of tech-
nology communication research is in exchanging informa-
tion, enabling patient self-management, and responding 
to emotions, whereas research is deficient in the areas of 
managing uncertainty, making decisions, and fostering 
healing relationships. Such communication topics are cru-
cial to cancer patients with advanced disease and should 
not be overlooked. Technology-based interventions may 
be able to address more than 1 area of Epstein and Street’s 
communication framework categories — importantly man-
aging patient care more holistically.

The research in exchanging information, enabling self-
management, and responding to emotions categories was 
more robust and heterogenous. Research findings demon-
strated a variety of technology platforms (tablets, live syn-
chronous telehealth, etc.) that led to increased satisfaction 
as well as improved health outcomes for advanced cancer 
patients and their caregivers [25–27, 32, 33]. Multiple 
studies demonstrated the feasibility of collecting pain and 
symptom scores utilizing live synchronous telehealth sys-
tems [46, 47] or using Internet-enabled tablets [45]. Mooney 
et al. [47] found a decrease in reported symptoms with the 
use of remote symptom monitoring followed by automated 
self-management coaching and close practitioner follow up. 
Nemecek et al. [44] found patient’s quality of life improved 
when they utilized telehealth for patients to send messages 
and initiate hospice encounters.

Due to the design nature of the included articles being 
observational, most GRADEs were assigned low (15) or 
very low (13) ratings. A moderate rating was assigned to 
5 RCTs and 2 observational studies. A high rating was 
assigned to 3 efficacy RCTs. While there was a significant 
amount of low or very low ratings, 2 of these studies led to 
full-scale efficacy trials [10, 42]. Therefore, these observa-
tional studies provide foundational evidence with potential 
to advance research and improve clinical practice.

Limitations

This integrative review has a few limitations. First, the 
authors focused this review only on adults with advanced 
cancer so this is not be generalizable to pediatric/adolescent 
patients or those patients with early-stage cancer. Secondly, 
this may not be inclusive of all articles surrounding commu-
nication and advanced cancer because an explicit framework 
was utilized. However, the use of this established framework 
highlights the most important evidence of communication 
strategies that clinicians should use. Additionally, only 
English articles were included in this integrative review. 
However, the scope of review was international, including 
articles from 9 countries, across 3 continents.
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Conclusions

Patients facing an advanced cancer diagnosis require clear and 
distinct communication with oncology clinicians. Technology 
is evolving at a rapid rate and has been utilized in many differ-
ent capacities to navigate communication in cancer care, but 
few authors examine the specific areas of communication from 
a theoretical perspective. This review identified 39 articles 
which were then categorized into one area that fit best within 
Epstein and Street’s [13] areas of communication: responding 
to emotions (n = 6), exchanging information (n = 15), man-
aging uncertainty (n = 5), enabling patient self-management 
(n = 7), fostering healing relationships (n = 2), making deci-
sions (n = 4). While research studies were identified in each 
of the areas, the majority of technology-based communication 
strategies were focused on the exchange of pertinent informa-
tion between patients and their clinicians. Further research and 
the development of technology-based communication inter-
ventions assessed in clinical trials are needed in the areas of 
fostering healing relationships and making decisions in cancer 
care. Additionally, the communication strategies found effec-
tive at improving health outcomes in advanced cancer should 
begin to be implemented into clinical practice, therefore reach-
ing more patients.

Acknowledgements Author CMW was supported by a T32 fellow-
ship at the University of Utah College of Nursing (Award Number 
T32NR013456) during the development of this review. The content is 
solely the responsibility of the authors and does not necessarily repre-
sent the official views of the National Institutes of Health.

Author contribution Natasha Ansari and Christina Wilson had the idea 
for the article and performed the literature search. Natasha Ansari, 
Christina Wilson, and Mallorie Heneghan performed the data analysis 
and drafted the review. All authors critically revised the work.

Data availability Not applicable.

Code availability Not applicable.

Declarations 

Ethics approval Not applicable.

Consent to participate Not applicable.

Consent for publication Not applicable.

Conflict of interest The authors declare no competing interests.

References

 1. National Cancer Institute. Advanced cancer. Available from: 
https:// www. cancer. gov/ publi catio ns/ dicti onari es/ cancer- terms/ 
def/ advan ced- cancer. Accessed 5 Nov 2020

 2. Paladino J et al (2019) Evaluating an intervention to improve 
communication between oncology clinicians and patients with 
life-limiting cancer: a cluster randomized clinical trial of the 
serious illness care program. JAMA Oncol 5(6):801–809

 3. Yennurajalingam S et al (2018) Perception of curability among 
advanced cancer patients: an international collaborative study. 
Oncologist 23(4):501–506

 4. Wright AA et al (2008) Associations between end-of-life dis-
cussions, patient mental health, medical care near death, and 
caregiver bereavement adjustment. JAMA 300(14):1665–1673

 5. National Cancer Institute. Talking about your advanced cancer. 
Available from: https:// www. cancer. gov/ about- cancer/ advan 
ced- cancer/ talki ng. Accessed 13 July 2019

 6. Ansari N, Johnson E, Sinnott JA, Ansari S (2022) Planning for 
End of Life. Am J Hosp Palliat Care's 39(3):315–320. https:// 
doi. org/ 10. 1177/ 10499 09121 10141 66

 7. Knutzen KE et al (2021) Actual and missed opportunities for 
end-of-life care discussions with oncology patients: a qualitative 
study. JAMA Netw Open 4(6):e2113193

 8. Mack JW et  al (2012) End-of-life care discussions among 
patients with advanced cancer: a cohort study. Ann Intern Med 
156(3):204–210

 9. Chih MY et al (2013) Communicating advanced cancer patients’ 
symptoms via the Internet: a pooled analysis of two randomized 
trials examining caregiver preparedness, physical burden, and 
negative mood. Palliat Med 27(6):533–543

 10. Hoek PD et al (2017) The effect of weekly specialist palliative 
care teleconsultations in patients with advanced cancer -a ran-
domized clinical trial. BMC Med 15(1):119

 11. Jaatun EA et al (2014) Development and testing of a computer-
ized pain body map in patients with advanced cancer. J Pain 
Symptom Manage 47(1):45–56

 12. Guzman D et al (2020) Enhancing palliative care patient access 
to psychological counseling through outreach telehealth ser-
vices. Psychooncology 29(1):132–138

 13. Epstein RM, Street RL Jr. (2007) Patient-Centered Communica-
tion in Cancer Care: Promoting Healing and Reducing Suffer-
ing. Natl Cancer Inst. Publication No. 076225, Bethesda

 14 Moher D et al (2009) Preferred reporting items for systematic 
reviews and meta-analyses: the PRISMA statement. PLoS Med 
6(7):e1000097

 15. Balshem H et al (2011) Grade guidelines 3 Rating the quality 
of evidence. J Clin Epidemiol 64(4):401–6

 16. Cluver JS et al (2005) Remote psychotherapy for terminally ill 
cancer patients. J Telemed Telecare 11(3):157–159

 17. Passik SD et  al (2004) A feasibility study of dignity psy-
chotherapy delivered via telemedicine. Palliat Support Care 
2(2):149–155

 18. Tasneem S et al (2019) Telemedicine video visits for patients 
receiving palliative care: a qualitative study. Am J Hosp Palliat 
Care 36(9):789–794

 19. Brecher DB (2013) The use of Skype in a community hospital 
inpatient palliative medicine consultation service. J Palliat Med 
16(1):110–112

 20. van Gurp J et al (2016) Teleconsultation for integrated palliative 
care at home: a qualitative study. Palliat Med 30(3):257–269

 21. van Gurp J et al (2015) How outpatient palliative care telecon-
sultation facilitates empathic patient-professional relationships: 
a qualitative study. PLoS One 10(4):e0124387

 22. Benze G et al (2019) PROutine: a feasibility study assessing 
surveillance of electronic patient reported outcomes and adher-
ence via smartphone app in advanced cancer. Ann Palliat Med 
8(2):104–111

 23. Fyllingen EH et al (2009) Computer-based assessment of symp-
toms and mobility in palliative care: feasibility and challenges. J 
Pain Symptom Manage 38(6):827–836

6541Supportive Care in Cancer (2022) 30:6525–6543

https://www.cancer.gov/publications/dictionaries/cancer-terms/def/advanced-cancer
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/advanced-cancer
https://www.cancer.gov/about-cancer/advanced-cancer/talking
https://www.cancer.gov/about-cancer/advanced-cancer/talking
https://doi.org/10.1177/10499091211014166
https://doi.org/10.1177/10499091211014166


1 3

 24. Gilbert JE et al (2012) Quality improvement in cancer symptom 
assessment and control: the Provincial Palliative Care Integration 
Project (PPCIP). J Pain Symptom Manag 43(4):663–678

 25. Grant MS, Wiegand DL (2011) Palliative care online: a pilot study 
on a pancreatic cancer website. J Palliat Med 14(7):846–851

 26. Kamal AH et  al (2015) Usability and acceptability of the 
QDACT-PC, an electronic point-of-care system for standardized 
quality monitoring in palliative care. J Pain Symptom Manag 
50(5):615–621

 27. Melissant HC et al (2018) ‘Oncokompas’, a web-based self-man-
agement application to support patient activation and optimal sup-
portive care: a feasibility study among breast cancer survivors. 
Acta Oncol 57(7):924–934

 28. Pavic M et al (2020) Feasibility and usability aspects of continu-
ous remote monitoring of health status in palliative cancer patients 
using wearables. Oncology 98(6):386–395

 29. Watanabe SM et al (2013) Improving access to specialist multidis-
ciplinary palliative care consultation for rural cancer patients by 
videoconferencing: report of a pilot project. Support Care Cancer 
21(4):1201–1207

 30. Wilkie DJ et al (2009) Extending computer technology to hospice 
research: interactive pentablet measurement of symptoms by hos-
pice cancer patients in their homes. J Palliat Med 12(7):599–602

 31. Denis F et al (2017) Improving survival in patients treated for a 
lung cancer using self-evaluated symptoms reported through a 
web application. Am J Clin Oncol 40(5):464–469

 32. Gustafson DH, DuBenske LL, Namkoong K, Hawkins R, Chih 
MY, Bhattacharya A, Carmack CL, Traynor AM, Campbell TC, 
Buss MK, Govindan R, Schiller JH, Cleary JF (2013) An eHealth 
system supporting palliative care for patients with non–small cell 
lung cancer. Cancer 119(9):1744–1751

 33. Gustafson DH, DuBenske LL, Atwood AK, Chih MY, Johnson 
RA, McTavish F, Quanbeck A, Brown RL, Cleary JF, Shah D 
(2017) Reducing Symptom Distress in Patients With Advanced 
Cancer Using an e-Alert System for Caregivers: Pooled Analy-
sis of Two Randomized Clinical Trials. J Med Internet Res 
19(11):e354. https:// doi. org/ 10. 2196/ jmir. 7466

 34. Kamal AH, Wolf S, Nicolla JM, Friedman F, Xuan M, Bennett 
AV, Samsa G (2019) Usability of PCforMe in Patients With 
Advanced Cancer Referred to Outpatient Palliative Care: Results 
of a Randomized, Active-Controlled Pilot Trial. J Pain Symptom 
Manag 58(3):382–389. https:// doi. org/ 10. 1016/j. jpain symman. 
2019. 05. 007

 35 Voruganti T et al (2017) My team of care study: a pilot rand-
omized controlled trial of a web-based communication tool for 
collaborative care in patients with advanced cancer. J Med Internet 
Res 19(7):e219

 36. Gustafson DH et al (2013) An eHealth system supporting pal-
liative care for patients with non–small cell lung cancer. Cancer 
119(9):1744–1751

 37. Bernat JK et al (2015) Piloting an abbreviated dignity therapy 
intervention using a legacy-building web portal for adults with 
terminal cancer: a feasibility and acceptability study. Psychoon-
cology 24(12):1823–1825

 38. Hennemann-Krause L et al (2015) The assessment of telemedicine 
to support outpatient palliative care in advanced cancer. Palliat 
Support Care 13(4):1025–1030

 39. Middleton-Green L et al (2019) ‘A friend in the corner’: support-
ing people at home in the last year of life via telephone and video 
consultation-an evaluation. BMJ Support Palliat Care 9(4):e26

 40. Stern A et al (2012) Use of home telehealth in palliative cancer 
care: a case study. J Telemed Telecare 18(5):297–300

 41. Wilkie DJ et  al (2020) A stepped-wedge randomized con-
trolled trial: Effects of eHealth interventions for pain control 
among adults with cancer in hospice. J Pain Symptom Manage 
59(3):626–636

 42. Allsop MJ et al (2019) Multidisciplinary software design for the 
routine monitoring and assessment of pain in palliative care ser-
vices: the development of PainCheck. JCO Clin Cancer Inform 
3:1–17

 43. Allsop MJ et al (2019) Understanding patient requirements 
for technology systems that support pain management in pal-
liative care services: a qualitative study. Health Informatics J 
25(3):1105–1115

 44. Nemecek R et al (2019) Telemedically augmented palliative 
care : empowerment for patients with advanced cancer and their 
family caregivers. Wien Klin Wochenschr 131(23–24):620–626

 45. Schoppee TM et  al (2020) Patients and caregivers rate the 
PAINReportIt wireless Internet-enabled tablet as a method 
for reporting pain during end-of-life cancer care. Cancer Nurs 
43(5):419–424

 46. Knegtmans MF et al (2020) Home telemonitoring improved pain 
registration in patients with cancer. Pain Pract 20(2):122–128

 47. Mooney KH et  al (2017) Automated home monitoring and 
management of patient-reported symptoms during chemother-
apy: results of the Symptom Care at Home RCT. Cancer Med 
6(3):537–546

 48. Schuit AS et al (2019) Efficacy and cost-utility of the eHealth 
application ‘Oncokompas’, supporting patients with incurable 
cancer in finding optimal palliative care, tailored to their quality 
of life and personal preferences: a study protocol of a randomized 
controlled trial. BMC Palliat Care 18(1):85

 49. Guo Q et al (2017) Keep in Touch (KIT): feasibility of using 
Internet-based communication and information technology in pal-
liative care. BMC Palliat Care 16(1):29

 50. Keikes L et al (2019) Implementation, participation and sat-
isfaction rates of a web-based decision support tool for 
patients with metastatic colorectal cancer. Patient Educ Couns 
102(7):1331–1335

 51. Voruganti T et al (2018) Disruption or innovation? A qualitative 
descriptive study on the use of electronic patient-physician com-
munication in patients with advanced cancer. Support Care Cancer 
26(8):2785–2792

 52. Vogel RI et al (2013) Development and pilot of an advance care 
planning website for women with ovarian cancer: a randomized 
controlled trial. Gynecol Oncol 131(2):430–436

 53. Mooney K, Whisenant MS, Beck SL (2019) Symptom Care at 
Home: A Comprehensive and Pragmatic PRO System Approach 
to Improve Cancer Symptom Care. Med Care 57 Suppl 5 Suppl 
1(Suppl 5 1), S66–S72. https:// doi. org/ 10. 1097/ MLR. 00000 00000 
001037

 54. Wilson CM, Mooney K (2020) Advancing oncology nursing 
practice through the adoption of patient monitoring digital tools. 
Semin Oncol Nurs 36(6):151087

 55 O’Cathain A et al (2019) Guidance on how to develop com-
plex interventions to improve health and healthcare. BMJ Open 
9(8):e029954

 56. Wilson CM et al (2020) Body image, sexuality, and sexual func-
tioning in cervical and endometrial cancer: interrelationships and 
women’s experiences. Sex Disabil 38(3):389–403

 57. Wilson CM, McGuire DB, Rodgers BL, Elswick RKJr, Tem-
kin SM (2021) Body Image, Sexuality, and Sexual Functioning 
in Women With Gynecologic Cancer: An Integrative Review 
of the Literature and Implications for Research. Cancer Nurs 
44(5):E252–E286. https:// doi. org/ 10. 1097/ NCC. 00000 00000 
000818

 58. Jensen EJ et al (2020) Resilience in bereaved caregivers of persons 
with dementia. J Gerontol Nurs 46(1):30–36

 59. Dionne-Odom JN et al (2019) How family caregivers of persons 
with advanced cancer assist with upstream healthcare decision-
making: a qualitative study. PLoS One 14(3):e0212967

6542 Supportive Care in Cancer (2022) 30:6525–6543

https://doi.org/10.2196/jmir.7466
https://doi.org/10.1016/j.jpainsymman.2019.05.007
https://doi.org/10.1016/j.jpainsymman.2019.05.007
https://doi.org/10.1097/MLR.0000000000001037
https://doi.org/10.1097/MLR.0000000000001037
https://doi.org/10.1097/NCC.0000000000000818
https://doi.org/10.1097/NCC.0000000000000818


1 3

 60. Terrill AL et al (2018) Positive emotion communication: fostering 
well-being at end of life. Patient Educ Couns 101(4):631–638

 61 Heneghan MB et al (2021) Access to technology and preferences 
for an mHealth intervention to promote medication adherence 
in pediatric acute lymphoblastic leukemia: approach leveraging 
behavior change techniques. J Med Internet Res 23(2):e24893

 62. Linder LA et al (2017) Symptom self-management strategies 
reported by adolescents and young adults with cancer receiving 
chemotherapy. Support Care Cancer 25(12):3793–3806

 63. Ramsey WA et al (2020) eHealth and mHealth interventions in 
pediatric cancer: a systematic review of interventions across the 
cancer continuum. Psychooncology 29(1):17–37

 64. Basch E et al (2016) Symptom monitoring with patient-reported 
outcomes during routine cancer treatment: a randomized con-
trolled trial. J Clin Oncol 34(6):557–565

 65. Basch E et al (2009) Adverse symptom event reporting by patients 
vs clinicians: relationships with clinical outcomes. J Natl Cancer 
Inst 101(23):1624–1632

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

6543Supportive Care in Cancer (2022) 30:6525–6543


	How technology can improve communication and health outcomes in patients with advanced cancer: an integrative review
	Abstract
	Objective 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Evaluation of articles

	Results
	Six framework categories
	Responding to emotions
	Exchanging information
	Managing uncertainty
	Enabling patient self-management
	Fostering healing relationships
	Making decisions

	Gaps in research and clinical practice

	Discussion
	Limitations
	Conclusions
	Acknowledgements 
	References


