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Abstract 

Background Given the increasing integration of digital health technologies in team-based primary care, this review 
aimed at understanding the impact of eHealth on patient-provider and provider-provider relationships.

Methods A review of reviews was conducted on three databases to identify papers published in English from 2008 
onwards. The impact of different types of eHealth on relationships and trust and the factors influencing the impact 
were thematically analyzed.

Results A total of 79 reviews were included. Patient-provider relationships were discussed more frequently as com-
pared to provider-provider relationships. Communication systems like telemedicine were the most discussed type 
of technology. eHealth was found to have both positive and negative impacts on relationships and/or trust. This 
impact was influenced by a range of patient-related, provider-related, technology-related, and organizational factors, 
such as patient sociodemographics, provider communication skills, technology design, and organizational technol-
ogy implementation, respectively.

Conclusions Recommendations are provided for effective and equitable technology selection, application, and train-
ing to optimize the impact of eHealth on relationships and trust. The review findings can inform providers’ and policy-
makers’ decision-making around the use of eHealth in primary care delivery to facilitate relationship-building.
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Background
Primary care is a person’s first point of contact in health-
care systems and includes “disease prevention, health 
promotion, population health, and community develop-
ment” ([1, 2] p1). Primary care across the globe is shifting 
towards team-based models that bring together interpro-
fessional teams of family physicians, nurse practitioners, 
registered nurses, social workers, dietitians, and other 
professionals to provide holistic and comprehensive care 
[3–6]. These models are designed to address the needs of 
individuals with multimorbidity and complex conditions 
in the community as they can offer a diverse skill set to 
meet the variable needs of this population [7]. Along with 
an evolution towards team-based primary care models, 
this past decade has also witnessed an increasing global 
interest and rapid uptake of digital health in primary care 
[8–10], hastened by the COVID-19 pandemic [11, 12]. 
Some jurisdictions are considering a “digital-first” pri-
mary care model where technology is used as the default 
care delivery mechanism [13], while others have noted 
a need to balance appropriate and equitable hybrid care 
delivery [10].

Digital health broadly refers to the use of technolo-
gies for health [14]. Technologies include information 
and communication technology (also referred to as 
eHealth), which includes the use of mobile wireless tech-
nologies (often referred to as mHealth as a specific type 
of eHealth) [14]. Digital health technologies can also 
include emerging technologies, processes, and platforms 
like big data, genomics, machine learning, and artificial 
intelligence [14]. eHealth includes: (i) management sys-
tems; (ii) communication systems; (iii) computerised 
decision support systems; and (iv) information systems 
[15]. The implementation and effectiveness of eHealth is 
influenced by a complex array of factors and can impact 
several facets of care delivery [16].

One aspect that can potentially be altered is the nature 
of relationships and trust between patients and their pro-
viders, and within provider teams. Relationships between 
patients and providers, built on trust, knowledge, regard, 
and loyalty, have been demonstrated to be fundamental 
to healthcare delivery [17]. This is particularly impor-
tant in primary care where patients will tend to have 
longer-term relationships with their provider or practice 
[18]. Strong trust-based relationships between providers 
within teams can enable a positive work environment, 
improved communication, effective teamwork, and care 
coordination [19, 20].

eHealth and patient‑provider relationships
Patient-provider relationships are often referred to using 
terms like therapeutic relationship, therapeutic alliance, 
communication, interaction, and rapport [21–27]. Trust 

is thought to be an important component of this relation-
ship [28] and its development has been found to require 
multiple interactions over time [29]. Promoting trust in 
the patient-provider relationship includes the demon-
stration of three key provider attributes: interpersonal 
and technical competence, moral comportment, and vig-
ilance [30]. Patients perceive trust in providers as linked 
to their active participation and satisfaction with care 
[31, 32]. An absence of trust in providers is associated 
with reductions in treatment adherence and care seeking 
behaviours by patients, and reduced continuity of care 
[33] (i.e., connected and coordinated care while moving 
through the healthcare system) [34].

Trust-based patient-provider relationships are chang-
ing with the expansion of eHealth. Henson et  al. use 
the term ‘digital therapeutic alliance’ to refer to patient-
provider relationships established through mental health 
apps [35]. The interconnection between technology 
and therapeutic relationships is evident in Mesko and 
Győrffy’s ([36] p2) definition of digital health as “the 
cultural transformation of how disruptive technologies 
that provide digital and objective data accessible to both 
health care providers and patients leads to an equal-level 
doctor-patient relationship with shared decision-making 
and the democratization of care”. Studies have reported 
positive changes accompanying this transformation. 
Patients may experience greater empowerment through 
improved access to health information and resources 
and can assume a more active role in communication 
and decision-making [36–38]. Providers may experience 
shifts towards empathy-driven care [39], assume the role 
of a guide to direct patients towards high-quality infor-
mation and services [36], and support active patient 
engagement with technology [40]. Some providers value 
the use of technology for prioritizing patient values, ena-
bling patient autonomy [41], and making caregivers part 
of the team [42].

However, the impact of technology on relationships 
has also been termed “a double-edged sword” with sig-
nificant ethical and safety implications [38]. Technology 
is thought to harm the relationship and reduce efficiency 
if patients obtain irrelevant information or misinterpret 
information [37, 38]. ( For instance, patients may misin-
terpret data or test results accessed through technology 
such as self-monitoring devices and smartphone apps 
when the provider’s involvement is limited) [37]. Patients 
may also access information through resources on the 
Internet that may enable them in engage actively in dia-
logue with the provider but may also lead to them obtain-
ing irrelevant or inaccurate information. Some providers 
have expressed concerns related to overuse of technol-
ogy by patients and caregivers (e.g., frequently checking 
blood sugar or pressure when deemed unnecessary by 
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the provider) [42] and technology taking their attention 
away from patients during the clinical encounter [41].

eHealth and provider‑provider relationships
Relationships between primary care providers that “pro-
vide support and sustenance” are among the key fac-
tors for compassion among healthcare workers ([43] 
p123).  Like the case of patient-provider relationships, 
trust is integral to strong team relationships and can 
contribute to better quality of care and practice improve-
ment through open discussions of successes and failures 
among team members [23]. In an increasingly virtual 
care delivery environment, trust-based relationships 
between providers can facilitate interprofessional col-
laboration [44]. Interpersonal trust has been identified 
as a primary determinant of performance in virtual rela-
tionships between telemedicine providers [45]. A lack of 
trust between telehealth nurses and other primary care 
professionals was found to create tensions in their rela-
tionships [37]. The use of health information technology 
can enhance trust between providers when it facilitates 
reviewing and affirming non-physician clinicians’ deci-
sions or erode trust when it limits opportunities for 
developing familiarity and comfort [25].

Objectives and approach
While there is a growing body of literature on the impact 
of eHealth on patient-provider and provider-provider 
relationships and trust in primary care, questions remain 
around how to best integrate eHealth into primary health 
care systems to facilitate relationship-centred care and 
uphold the “humanness” of primary care [46]. There is a 
need to examine this issue to generate specific informa-
tion that can inform decision- and policymaking around 
the integration and implementation of eHealth into pri-
mary care while considering its impact on relationships 
and trust.

This paper reports on a review of reviews [47] to syn-
thesise high-level evidence on relationships and trust 
as related to the use of eHealth in primary care. This 
approach was selected to identify what is currently 
known and unknown in this field by summarizing evi-
dence from the large number of existing evidence syn-
theses, and to generate recommendations on how to 
ensure eHealth adoption permits and strengthens rela-
tionships and trust in primary care. To guide the review, 
we sought to answer the research question: How does 
eHealth impact patient-provider and provider-provider 
relationships and trust in primary care?Given the impor-
tance of health equity, especially in relation to the use 
of digital health in primary care [48], we also sought to 
understand if eHealth has a differential impact on trust 

and relationships across different groups (e.g., sociode-
mographic groups).

Methods
Search strategy
The search strategy was developed for Medline and 
adapted to EMBASE and Cochrane databases (Additional 
file 1). Four concepts were included: ‘primary care’, ‘digi-
tal health technologies’, ‘relationships’, and ‘trust’. Strat-
egies developed for previous reviews with a librarian’s 
assistance helped build the search for ‘primary care’ and 
‘digital health technologies’. A strategy was developed for 
the other two concepts (i.e., ‘relationships’ and ‘trust’) 
using subject headings and non-indexed keywords iden-
tified through team brainstorming and literature scans. 
The initial search was conducted in May 2021, followed 
by an updated search using the same strategy in June 
2022.

Inclusion criteria and study selection
The search focused on peer-reviewed evidence syntheses 
published in English from 2008 onwards. This timeline 
was determined based on trends noted in two reviews 
on digital health in primary care that indicated that 
most papers were published after 2008 [49, 50]. Included 
reviews (i) were located in a primary care setting, either 
exclusively or along with other settings (ii) discussed 
patient-provider and/or provider-provider relationships 
and/or trust, and (iii) included the use of digital health/
eHealth/mHealth technologies (as defined above, and as 
consistent with our search criteria  listed in  search lines 
10–25 in Additional file  1) allowing for interaction or 
information-sharing between patients and providers 
and/or between providers. As the focus of the review 
was on adult patients receiving primary care services, 
reviews exclusively discussing patients below 18  years 
of age were excluded. Primary empirical studies, confer-
ence abstracts, editorials and grey literature were also 
excluded.

The search results were validated using five articles 
chosen by the research team that met the inclusion cri-
teria. Articles were then uploaded to EndNote reference 
manager to remove duplicates, and then transferred to 
Covidence review management platform for screening. 
The Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) flow diagram (Fig.  1) 
depicts the study selection process. Text screening fol-
lowed two phases: 1) title and abstract and 2) full text.

1) Title and abstract screening: Two rounds of title and 
abstract screening tests between three team mem-
bers were conducted to ensure agreement and align-
ment with the inclusion criteria at this stage. All 
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three members screened a random sample of 100 
titles and abstracts to check if they met the inclu-
sion criteria. Cohen’s Kappa values [51, 52] were cal-
culated between pairs of reviewers (e.g. Rev 1-Rev2; 
Rev 2-Rev3; Rev 1- Rev3) resulting in Kappa values 
ranging from 0.496 to 0.754, suggesting moderate to 
substantial agreement by the second round. Team 
meetings were held to discuss conflicts, and after 
the second round it was determined that all three 
reviewers had come to a common understanding of 
the inclusion/exclusion criteria to proceed with a sin-
gle-reviewer approach.

2) Full-text screening: At the stage of full-text screen-
ing a single-reviewer approach was deemed sufficient 
due to clear understanding of inclusion and exclusion 
criteria established by the reviewers, and due to time 
and resource constraints..

Data extraction and synthesis
Three members of the research team conducted data 
extraction. A data extraction sheet was developed for 
this study and piloted on three articles. It included: 
type of review; number of studies; research paradigm of 
authors (e.g., postpositivist, constructionist); study aims; 
participants; settings; type(s) of technology; definitions 

of relationships and trust and/or connected terms; fac-
tors influencing impact of eHealth on relationships and/
or trust; and any discussions around equity (how this 
impact might differ in different groups).

Based on definitions of relationships from our prelimi-
nary literature searches [21–27], we included reviews 
directly referring to ‘relationships’ or using other related 
terms like ‘collaboration’, ‘communication’, ‘connected-
ness/connection’, ‘interaction’, ‘empathy’, ‘respect’, and 
‘understanding’. We searched each included review to 
see how they had described these terms and then aggre-
gated and analysed these descriptions to identify patterns 
and interrelationships between terms. We also searched 
each review for descriptions of the impact of eHealth on 
relationships and/or trust and classified the impact as 
positive, negative, or mixed (both positive and negative). 
When the type of impact was not directly mentioned 
by the authors, two members of the research team clas-
sified the impact based on their interpretations of the 
authors’ descriptions and following discussions with each 
other. Technologies were classified using Mair et al.’s four 
eHealth domains described in Table 1 [15, 53]. Thematic 
analysis was conducted to determine the impact of dif-
ferent types of eHealth on relationships and/or trust and 
any influencing factors. Two members of the research 
team coded data from each article on influencing factors 

Fig. 1 PRISMA chart
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separately. Coding involved highlighting and labelling 
relevant sections from the extracted data in a Word doc-
ument. Both members then met to discuss and merge 
the developed codes into a single document. One mem-
ber then analysed these codes, and four broad categories 
were developed (patient-related, provider-related, tech-
nology-related, and other factors). The second mem-
ber then reviewed these categories by checking if they 
aligned with data extracted from 10 reviews.

Results
Overview of reviews
The screening process yielded a total of 79 reviews were 
included (55 from the initial search and 24 from the 
updated search). Most reviews were published from 
2015 onwards with a notable increase in numbers in 
2020, 2021, and 2022 (Fig.  2). Most reviews focused on 

patient-provider relationships and/or trust (76 of 79), 
three reviews only discussed provider-provider rela-
tionships and/or trust, and 19 reviews focused on both 
groups. The majority of reviews either focused exclusively 
on adult patient populations (31 of 79) and providers 
from multiple disciplines (37 of 79) or did not describe 
the patient (37 of 79) and provider population (35 of 79). 
Reviews either exclusively focused on primary care (14 of 
79), discussed a range of settings including primary care 
(40 of 79), or did not clearly describe the settings (25 of 
79). Of the four domains of eHealth technology, com-
munication systems were discussed most frequently (38 
of 79), followed by reviews discussing multiple types of 
technology across the four domains (19 of 79) and man-
agement systems (17 of 39). Fourteen reviews discussed 
how the impact of eHealth (mostly communication sys-
tems) on patient-provider relationships and/or trust may 

Table 1 Classification of eHealth

Source: Mair et al. [15] as cited in Rouleau et al. [53]

Category Definition

Management systems “…allow for the acquisition, storage, transmission, and display of administrative or clinical activities related to patients, such 
as Electronic Health Records (EHRs) or Electronic Medical Records (EMRs).”

Communication systems “…can be used for diagnostic, management, counseling, educational or support purposes” and “can be implemented 
to facilitate communication between health professionals or between health professionals and patients”, like email, mobile 
phones, telemedicine.

Computerized Deci-
sion Support Systems 
(CDSSs)

“…automated systems accessible from various devices, such as computer, mobile phone, or personal digital assistants 
(PDAs)” that “support decision-making for health professionals and assist them in practicing within clinical guidelines 
and care pathways”.

Information systems “…refer to the use of Internet technology to access health-related information sources” like web-based resources 
and eHealth portals.

Fig. 2 Number of reviews by year

Note: As the updated search was conducted in June 2022, the number of reviews in 2022 only includes those conducted between January 
and June
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differ based on age, socioeconomic status, functional 
ability, language, or being part of a minority/disadvan-
taged group [16, 54–66].

Seventeen reviews discussed the impact of COVID-
19 pandemic [56–58, 63, 64, 67–78]. Eight reviews 
described the role of the pandemic in facilitating a rapid 
shift towards the increased use of digital health in the 
background or discussion sections, mostly to justify the 
need for their review [56, 67, 68, 70–72, 74, 75]. Seven 
reviews mentioned including studies related to the 
COVID-19 pandemic and factored this into their analy-
sis [57, 64, 69, 73, 76–78] to understand things like fea-
sibility of implementation of digital health [64] but did 
not conduct any analyses related to the impact of digital 
health on relationships and/or trust. Only two reviews 
specifically focused on the use of telemental health [58] 
and remote consultations [63] during the pandemic and 
reported some positive and negative impacts of these 
types of technology on patient-provider relationships.

Eight reviews directly examined relationships and/
or trust in the context of eHealth [59, 79–85]. Eleven 
reviews examined related concepts like communication, 
interaction, and therapeutic alliance in an eHealth con-
text [61, 62, 86–94]. In all other reviews, relationships 
and/or trust were not the focus but were discussed along 
with other findings. Tables 2 and 3 outline the character-
istics of the included reviews.

Conceptualization of relationships and trust
Patient-provider relationships were defined in six reviews 
[83, 85, 91, 110, 121, 125]. One review defined trust in 
doctor-patient relationships [59]. Provider-provider rela-
tionships were not defined and only directly referred to 
in three reviews [53, 54, 107]. These definitions provided 
some insight into how authors understood and used the 
terms ‘trust’ and relationships’ within the context of their 
review. The reviews also used different terms that were 
either explicitly connected with relationships or were 
interpreted by us as related to relationships based on our 
operational definition. Connections between terms were 
most often not described and challenging to identify 
(Table 4).

The terms used to refer to patient-provider relation-
ships were organized into three non-mutually exclusive 
sets: 1) Overarching concepts and care models; 2) Rela-
tionship equivalents or elements; and 3) Relationship 
elements. Overarching concepts and care models (cat-
egory 1) included terms that encompassed relationships, 
such as continuity of care, person-centred/patient-cen-
tred care, ethics, and morals. Relationship equivalents 
included terms that were used interchangeably with rela-
tionships, whereas relationship elements included terms 
that were encompassed within relationships. Terms that 

were both relationship equivalents and elements (cat-
egory 2) included communication, rapport/rapport-
building, and therapeutic alliance. Terms that were only 
relationship elements (category 3) included trust, inter-
action, patient and provider roles, shared decision-mak-
ing, empathy, and connectedness. Some terms that came 
up less frequently and consistently (e.g., information 
sharing, support, collaborative care) could not be mean-
ingfully mapped and connected to other concepts. Future 
research could explore the interpretation and use of these 
other less frequently used terms. Figure  3 indicates our 
interpretation of the connections between different terms 
used for patient-provider relationships.

With respect to provider-provider relationships, we 
were unable to categorize terms as the smaller number 
of reviews made it challenging to identify patterns and 
connections between terms. Terms mostly appeared to 
be used either interchangeably with relationships or as 
standalone terms and included: communication, collabo-
ration, interaction, information sharing/exchange, con-
nection, support.

Impact of eHealth on patient‑provider relationships
Forty-seven reviews reported a mix of positive and nega-
tive impacts of eHealth on patient-provider relationships 
[16, 54, 57, 59, 62, 64–68, 70, 72, 74, 73, 75, 76, 78–81, 
85, 88, 89, 91, 92, 95–99, 104–108, 112, 113, 116, 117, 
120, 122–124, 126–129] (e.g., communicating via tech-
nology created a distance between the patient and pro-
vider in some instances, but also reduced loneliness 
in others). Nineteen reviews reported mainly positive 
impacts (e.g., more collaboration and closeness between 
patient and provider) [53, 55, 56, 60, 71, 77, 83, 100, 
102, 103, 109–111, 115, 118, 119, 121, 125, 130] while 
seven reviews reported mainly negative impacts (e.g., 
reduced conversation flow) [58, 61, 63, 69, 82, 87, 114]. 
Three reviews noted no impact of technology on patient-
provider relationships [84, 93, 94]. We also noted a col-
lection of factors that influenced whether the impact 
of eHealth on patient-provider relationships and trust 
was positive, negative, or neutral. We categorized the 
influencing factors as patient-related, provider-related, 
technology-related, and organizational factors. Each cat-
egory is described below with examples from relevant 
reviews. Table 5 displays the frequency of factors across 
different types of technology. Additional file 2 describes 
the factors and impact reported in each study discussing 
patient-provider relationships.

Patient‑related factors

1. Patient perceptions, expectations, motives, and con-
cernswere the most reported factors influencing 
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relationships and trust (18 reviews), particularly in 
reviews focusing on management and communi-
cation systems. For example, patients had greater 
trust in providers and satisfaction with the relation-
ship when using Electronic Health Records (EHRs) 
and telemedicine when they perceived providers as 
competent, knowledgeable, or experienced [96, 113]. 
Patient perceptions that remote patient monitoring 
would replace personal care was related to a negative 
impact on communication, interaction, and trust, 
whereas feeling like an “equal partner” when provid-
ers included them in discussions about their data was 
related to a positive impact on relationships [112].

 This factor was also discussed in two reviews focus-
ing on information systems. For example, a positive 
impact on relationships was noted when patients’ 
motives for seeking online health information were 
to support rather than challenge the therapeutic rela-
tionship [80] and when they were willing to discuss 
online health information with the provider as com-
pared to when they were afraid of challenging the 
provider’s authority [85].

2. Patient functional ability was linked to patient-pro-
vider relationships in six reviews mostly discuss-
ing communication systems. For example, the alli-
ance built through videoconferencing was seen as 

Table 2 Review characteristics

a This category refers to reviews that did not explicitly mention a focus on primary care in their inclusion criteria. However, we interpreted these reviews as focusing 
largely on primary care based on the way their introduction/background sections were framed or based on their descriptions of the included studies. E.g., Tapuria 
et al. [95] do not mention ‘primary care’ in their inclusion criteria but their discussion of doctor-patient relationships and trust draws largely on examples of primary 
care physicians and their patients

Characteristics Number 
of 
reviews

Type of relationship discussed
 Only patient-provider relationships 57

 Only provider-provider relationships 3

 Patient-provider and provider-provider relationships 19

Setting
 Primary care only 14

 Multiple settings including primary care 40

 Not  describeda 25

Patient population
 Adult only 31

 Mixed 11

 Not described 37

Provider population
 Multiple disciplines 37

 Single discipline 7

 Not described 35

Types of technology
 Management systems 17

 Communication systems 38

 Computerized Decision Support systems 3

 Information systems 2

 Papers that discussed multiple technology types 19

Discussions on equity
 Discussed directly relating to patient-provider relationships and/or trust 14

 Discussed directly relating to provider-provider relationships and/or trust 0

 Not discussed 65

Discussions on the impact of COVID‑19
 Discussed directly relating to patient-provider relationships and/or trust 2

 Discussed directly relating to provider-provider relationships and/or trust 0

 Discussed in another context 15
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Table 4 Definitions of relationships and trust

Author Definition

Watkins et al. [110] Relationships have been described within the context of Relationships-Fit-Visibility Framework i.e., “relationships with health work-
ers and peers as a means of providing support for behavioural change, feedback, and reinforcement”. More generally, they define 
patient-provider relationships as the patient engaging with the provider.

Crooks et al. [121] Relationships have been defined in relation to continuity of care which is defined as including three interrelated dimensions 
(informational, longitudinal/geographical, relational/interpersonal or the development of a trusting relationship between patient 
and doctor over time).

Clarke et al. [125] “Relationship-based" care and "therapeutic alliance" are included in the authors’ definition of patient-centered care as described 
below:
“The Agency for Healthcare Research and Quality (AHRQ) defines PCC as the relationship-based primary care that meets the indi-
vidual patient and family’s needs, preferences, and priorities. PCC integrates the disease and illness experience while acknowledg-
ing the whole person to create a sharing of power, responsibility, and therapeutic alliance.”

Qudah et al. [83] The authors use Beach et al.’s four aspects of relationship-centred care and reconstruct descriptors of each aspect specific 
to mHealth:
1.Relationships in healthcare ought to include dimensions of personhood as well as roles
2.Emotion and empathy are important components of relationships in healthcare
3.All healthcare relationships occur in the context of reciprocal influence
4.Relationship-centred care has a moral foundation

Rathert et al. [91] Fostering healing relationships is defined as “characterized by trust and rapport. Everyone should understand each other’s roles. 
Providers should take the lead in addressing issues that might prevent patients and families form being actively involved. A trust-
ing relationship can depend on and facilitate communication”.

Luo et al. [85] The term “physician–patient relationship” is used and described as “second only to that of family”. The “traditional physician–patient 
relationship” is described as one where “physicians made decisions and patients obeyed them”, which is now transitioning to one 
of “mutual participation, shared power and responsibility”. Quality of communication is seen as affecting the physician–patient 
relationship.

Adjekum et al. [59] "Trust is oftentimes illustrated as a relationship between one party (a trustor) and another (a trustee) with optimistic anticipation 
that the trustee will fulfill the trustor’s expectations."

"Whether or not it is appropriate to talk about trust between people and inanimate objects—such as technological products—
remains an open question in the literature."

’Trust enablers’ refer to those factors that encourage stakeholders’ trust in digital health ’Trust impediments’ denote the factors 
that can potentially hinder trust

Fig. 3 Terms used to describe patient-provider relationships
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impaired for patients with epilepsy, post-traumatic 
stress disorder [62] and cognitive-behavioural chal-
lenges [58]. Communication challenges during tel-
econsultations were reported with patients with vis-
ual and hearing impairments [63, 64]. With mental 
health, the patient-provider relationship was some-
times seen as better (patients were more willing to 
share information virtually) and sometimes worse 
(providers perceived a need for human contact to 
facilitate recovery) when using virtual modalities 
[54]. One review noted that patients and providers 
felt that the ability of remote consultations to facili-
tate patient empowerment and participation could 
change as the patient’s illness progressed [77].

3. Sociodemographic factors were related to relation-
ships and trust in 10 reviews, mostly focusing on 
communication systems. With respect to age, remote 
consultations and telehealth were linked to the devel-
opment and sustenance of positive and trusting 
relationships particularly in younger [56] and more 
computer literate patients [57]. Contrastingly, one 
review noted that older patients felt that telehealth 
facilitated discussions with their provider and sup-
plemented standard visits [55].

 Three reviews indicated that language barriers can lead 
to communication systems having a negative impact 
on patient-provider communication [63–65] and one 
noted that language barriers were more common 
with patients in high social vulnerability areas [63].

 Two reviews indicated that the impact of communi-
cation systems like telemental health and mHealth 
on patient-provider relationships and trust can vary 
according to socioeconomic status [16, 58]. Two 
reviews discussing management systems [59] and 
multiple types of technology [60] reported socioeco-
nomic status as a factor or barrier influencing trust 
and relationships.

 Two reviews discussed the impact of communica-
tion and management systems on relationships and 
trust in minority/disadvantaged groups. One noted a 
negative impact on relationship-building during tel-
ephone consultations for minority patients [57]. The 
other reported a positive impact on patient trust in 
providers for disadvantaged patient groups related 
to the use of Patient Accessible Electronic Health 
Records (PAEHRs) [66].

 Table  6 outlines the varying impact of eHealth by 
functional ability and sociodemographic factors.

4. Familiarity and consistency within the relationship or 
presence of a pre-existing relationshipwas reported 
in reviews discussing communication systems (five 
reviews). For instance, regular and effective patient-
provider communication was noted when the pro-
vider remained the same [117]. Patients were found 
to report mostly positive experiences when telehealth 
facilitated maintenance of a pre-existing relationship 
[57]. A pre-existing patient-provider relationship 
when using remote consultations was linked to posi-
tive outcomes including enabling providers to engage 

Table 5 Factors influencing the impact of technology on patient-provider relationships

Asterisks [*] used indicate the number of reviews discussing each category of technology (i.e., management systems, communication systems etc.)

Management 
systems

Communication 
systems

Computerised 
decision support 
systems

Information 
systems

Multiple 
technologies

Patient‑related factors
 Patient perceptions, expectations, motives, and concerns **** ********** ** **

 Patient functional ability ******

 Patient communication skills and participation *

 Sociodemographic factors ******** * *

 Familiarity, consistency within relationship or presence 
of pre-existing relationship

*****

Provider‑related factors
 Provider communication skills and technology use style ******* ****** * ****

 Provider qualifications/level of experience * *

 Provider perceptions, reactions, and attitudes *** ********** ** **

Technology‑related factors
 Type of care delivery modality ************ ***

 Technology design and features ***** **** * *****

Other (institution or organizational factors) ***
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patients in shared decision-making and self-manage-
ment [56] and better treatment continuity and clini-
cian outcomes [68]. However, Verma et al. reported 
that patients found telemedicine impersonal even 
when they knew their provider [63].

Provider‑related factors

1. Providers’ communication skills and technology use 
style (i.e., provider’s style of using technology during 
an in-person visit or for remote patient communi-

Table 6 Impact of eHealth in different groups

Does the impact of eHealth on relationships and/or trust differ by age group? Type of technology
 LeBlanc et al. [54] – Increased willingness and comfort with sharing information virtually particularly in teenagers. Communication systems

 Drovandi et al. [55] – Older patients particularly felt that telehealth facilitated discussions with providers and supple-
mented standard visits.

Communication systems

 Kinley et al. [56] – Remote consultations lead to creation and sustenance of positive working relationships, particularly 
in younger patients.

Communication systems

 Spelten et al. [57] – Young computer literate people reported being able to better develop a trusting relationship 
with their provider via telehealth compared to older people.

Communication systems

Does the impact of eHealth on relationships and/or trust differ by socioeconomic status? Type of technology
 Siegel et al. [58] – providers felt that telephone use is preferred by patients of lower socioeconomic status, but is less 
personal and creates more challenges in collecting information and maintain therapeutic alliance without access 
to facial and body cues.

Communication systems

 Odendaal et al. [16] – mHealth led to new forms of engagement and relationships with clients and communities, 
with some providers expressing concerns about increased inequity from using expensive equipment and others believ-
ing that access to mobile devices was beneficial to clients and communities who could not afford one.

Communication systems

 Adjekum et al. [59] – Socioeconomic status is noted as a personal factor influencing trust, but not elaborated on. They 
conclude that more research is required.

Multiple types of technology

 Wark et al. [60] – Low health literacy and low socioeconomic status are noted to be barriers to integrating Social 
Determinants of Health data into EHR specifically with respect to patient-provider relationships, but not explained 
further.

Management systems

Does the impact of eHealth on relationships and/or trust differ according to the patient’s functional ability?
 Barbosa et al. [61] – Clinical condition mentioned as a potential communication barrier in telehealth context, 
but not explained.

Communication systems

 Simpson et al. [62] – Providers feel that therapeutic alliance is impaired in patients with epilepsy and PTSD. The review 
also notes that videoconferencing might be more appropriate for some types of patients with certain types of mental 
health challenges who have a “heightened need for distance and safety” whereas paranoid and avoidant personality 
characteristics or difficulty trusting others may limit effectiveness of videoconferencing.

Communication systems

 LeBlanc et al. [54] – Patients were more willing to and comfortable with sharing information about mental health 
concerns virtually, but providers perceive need for human contact.

Communication systems

 Siegel et al. [58] – Providers felt that remote delivery creates challenges in focusing in the presence of interruptions 
and distractions, particularly for patients with cognitive behavioural challenges.

Communication systems

 Verma et al. [63] – Providers reported communication challenges during telemedicine, particularly for patients 
with hearing impairments.

Communication systems

 Lindenfeld et al. [64] – Telemedicine can potentially decrease “human connection”, make it challenging to convey 
empathy, and create communication barriers for patients with visual and auditive impairments.

Communication systems

Does the impact of eHealth on relationships and/or trust differ according to language?
 Henry et al. [65] – communication challenges during videoconferencing can be exacerbated by language barriers. Communication systems

 Verma et al. [63] – providers noted communication challenges during telemedicine when there were language barri-
ers, which were more commonly noted with patients in high social vulnerability index areas.

Communication systems

 Lindenfeld et al. [64]—Telemedicine can potentially decrease “human connection”, make communication and convey-
ing empathy challenging with patients speaking non-native languages.

Communication systems

Does the impact of eHealth on relationships and/or trust differ for patients belonging to minority/disadvantaged groups?
 Spelten et al. [57] – Patients and providers perceived limited access to non-verbal cues and capacity for relationship 
building via phone, particularly for minority participants.

Communication systems

 Benjamins et al. [66] – Disadvantaged groups (referring to ethnic minorities and those with lower educational levels) 
experience increased trust in White providers through increased access to their records and transparency and are likely 
to benefit more.

Management systems

Does the impact of eHealth on relationships and/or trust differ according to gender?
 Barbosa et al. [61] – Gender is mentioned as a potential communication barrier in telehealth context 
but not explained further.

Communication systems
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cation) were frequently connected to the impact of 
technology on relationships and trust (18 reviews), 
particularly in reviews discussing management and 
communication systems.

 With use of management systems like EHRs dur-
ing in-person visits, examples of provider behav-
iours that impacted relationships positively included 
making computer use less obvious; inviting patients 
to look at the screen to facilitate conversation par-
ticularly during sensitive discussions; maintaining 
eye contact and conversation with patients [79, 122, 
126]; giving patients time to reflect by turning away 
to enter data on the computer [122]; using technol-
ogy as a discussion tool for emotional support [69] 
and collaborative planning and documentation [104]. 
On the other hand, screen gaze [79, 89, 91, 92], key-
boarding [79, 89, 91], closed body posture [79], and 
indirect facial orientation [91] had a negative impact.

 With respect to communication systems (teleconsulta-
tions and remote monitoring systems), providers’ abil-
ity to develop a “video presence” [65], adjust communi-
cation style by using non-verbal cues [62, 65], provide 
undivided attention and create a supportive and relaxed 
environment [77], use technology for direct and indirect 
patient communication [110] and information exchange 
by sharing charts and test results [113] were linked with 
a positive impact on relationships.

 Nine reviews suggested that the negative impact 
resulting from the provider’s technology use style and 
communication can be mitigated by: using strategies 
specific to the care delivery modality (telephone or 
video consultation) [58, 64, 77, 124, 129]; provider 
training in technology use [89, 91], in the limitations 
and regulations related to technology and in judging 
appropriateness of the modality [107]; considering 
the context and patient preferences and experiences 
while designing and implementing new technolo-
gies [89, 72]; and setting clear expectations between 
patient and provider [81].

2. Provider perceptions, reactions and attitudes were 
reported in 16 reviews, mostly those discussing com-
munication systems. For example, the impact of 
mHealth could be positive or negative depending on 
provider perceptions about the need for face-to-face 
contact (some wanted in-person contact or expressed 
concerns with “impersonalization” of interactions), 
access (some perceived increased access to services 
through mHealth), and the need for boundary setting 
(some felt the need to set boundaries to being con-
tactable outside working hours) [16].

 Provider perceptions and beliefs were also noted in 
reviews discussing other types of technology. For 
example, negative provider perceptions and con-
cerns around the potential for management sys-
tems like EHRs to reduce time spent with patients 
and interfere with direct care provision was linked 
to a negative impact on relationships [97]. Relating 
to information systems, a positive impact of patient 
online health information seeking was noted when 
providers believed that patients have the right to be 
informed and created an open environment, whereas 
a negative impact resulted when providers believed 
that patients seek online information because they 
don’t trust them [80].

 Differences in impact were also found depending 
on whether a provider had used technology or not. 
For instance, providers using management systems 
(EHRs) and communication systems (remote moni-
toring equipment and videophone) generally per-
ceived greater positive impact compared to nonusers 
who anticipated challenges [98, 106]. Two reviews 
noted that providers’ initial concerns about potential 
negative impacts of teleconsultations changed to a 
perceived positive impact after use [75, 77].

 In one review, provider perceptions of patient expec-
tations influenced the impact on relationships and 
trust. For example, providers believed that patients 
preferred in-person interactions and that use of 
patient-generated health data would exacerbate social 
isolation and hinder collaboration [81]. Provider and 
patient perceptions sometimes conflicted. For exam-
ple, providers felt that patients found technology 
difficult to use; however, patients felt that technol-
ogy reduced anxiety and improved self-management 
[106].

Technology‑related factors

1. Type of care delivery modality (video, phone, or in-
person) was the most reported technology-related 
factor (15 reviews) discussed in reviews of communi-
cation systems.

 In-person vs. remote (phone and video) consulta-
tions

 Two reviews found that the therapeutic alliance 
did not differ for remote and in-person interven-
tions [93, 94] while one found that it was stronger 
over teleconsultation compared to in-person [68]. 
Patients and providers reportedly perceived that 
remote consultations build trust [129], facilitate 
strong alliances and quick exchanges over time 
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[129], continuity and consistent access to the same 
provider [56, 129], individualized and timely sup-
port [56], leading to positive working relationships 
[56]. In contrast, one review noted that in-person 
visits allowed for providing richer information 
and advice compared to teleconsultations [68] 
and another reported that increased trust created 
through asynchronous communication could lead 
to assumptions about other users’ intentions (e.g., 
assumption that the other user is being truthful) 
[129].

 One review reported varying perceptions of vir-
tual visits, with some patients and providers noting 
greater family inclusion and support and others per-
ceiving less compassion, empathy, and discomfort 
with the possibility of multiple people watching dur-
ing video visits [78]. Another noted that providers 
perceived blended care (mix of in-person and remote 
care) as “different” but “not necessarily worse” than 
in-person care; some providers were surprised by 
their ability to build relationships online and found 
that blended models provided more opportunities for 
rapport, support, and monitoring [128].

 In-person vs. phone consultations

 The alliance over phone consultations was found 
to be “different” compared to in-person care in one 
review focused on psychological therapy; greater 
task/treatment focus over the phone appeared to 
compensate for a reduction in bond, made it easier to 
stick to time boundaries, and, in one review, patients 
found the visual anonymity beneficial [88].

 In-person vs. video consultations

 Compared to in-person consultations, relationship-
building over videoconferencing took longer and 
resulted in reduced conversation flow [111]. The ther-
apeutic alliance could either be equivalent, improved, 
or impaired in videoconferencing compared to in-
person depending on the patient’s diagnosis and the 
therapist’s and patient’s ability to adjust communica-
tion styles [62]. Providers found that videoconferenc-
ing provided more time to deliver personalized care 
and patients perceived more individual attention and 
focus via videoconferencing compared to in-person 
consultations after initial scepticism [76]. Videocon-
ferencing was also reported to lead to loss of profes-
sional boundaries when patients were unintentionally 
able to view providers’ homes, leading to patients 

getting more personal information than the provider 
would like [58].

 Phone vs. video consultations

 Compared to phone consultations, patients and pro-
viders perceived that videoconferencing increased 
closeness, engagement, and continuity [111], facili-
tated rapport building [68] and non-verbal commu-
nication [57]. Phone consultations reportedly limited 
capacity for relationship-building and maintaining 
therapeutic alliance due to limited access to non-ver-
bal cues [57, 58, 68, 78], particularly among minor-
ity participants [57]. Some patients desired to see the 
provider’s reaction and perceived inadequate time 
for questions during audio-only visits as compared 
to video and in-person consultations [78]. However, 
some also valued the “undivided communication” 
offered via phone-based interventions [74]. One 
review noted that patients reported more positive 
experiences with both phone and video consultations 
being used together [57].

2. Technology design and featureswere reported in 10 
reviews, across management, communication, and 
information systems. For example, personalized 
design, real-time monitoring, and two-way com-
munication through mHealth apps were reported 
to improve information sharing and continuity of 
care, facilitate power and responsibility sharing, 
and increase trust [83]. Features like provider access 
to trends and summary measures [81], joint view-
ing of imaging results with patients [90], screen-
sharing and document editing [56], and integration 
of social determinants of health [60] in EHRs and 
Patient Generated Health Data (PGHD) supported 
collaboration, communication, and shared decision-
making. Technology that provided opportunities for 
communication was perceived by patients to reduce 
isolation, increase trust in the provider, and led to 
providers perceiving patients to be “more open”, 
whereas technology that reduced communication 
led to patients missing human contact and created a 
“distance” [67]. One review identified usability (e.g., 
ease of use) as important for synchronous technology 
like video consults and asynchronous remote deci-
sion-making technology to facilitate partnerships and 
interactions [71].

Organizational factors
Organizational factors relating to implementation and 
use of technology were reported in three reviews that 
discussed multiple types of technology. For example, 
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implementers were noted to be concerned about the 
potential negative impact of technology like Electronic 
Medical Records (EMRs), EHRs, and computerized 
clinical decision support systems on patient-provider 
relationships [122]. The absence of guidelines and insuf-
ficient training for using technology were reported as 
impediments, and stakeholder engagement as an ena-
bler of stakeholder trust in technology [59]. Synchronous 
technology like video consults and asynchronous shared 
decision-making technology could reportedly facilitate 
“partnerships” and “remote interactions” if factors like 
training in technology use and broadband access were 
addressed [71].

Impact of eHealth on provider‑provider relationships
eHealth appeared to have a positive (7 reviews) [53, 55, 
98, 102, 111, 113, 114], negative (6 reviews) [58, 64, 73, 
86, 97, 101], or mixed (9 reviews) [16, 54, 67, 77, 87, 90, 
99, 107, 108] impact on provider-provider relationships 
depending on provider-related, technology-related, and 
organizational factors. Examples from relevant reviews 
describing each category of factors are discussed in this 
section. Table  7 displays the frequency of each factor 
across types of technology. Additional file 3 describes the 
factors and impact reported in each study discussing pro-
vider-provider relationships.

Provider‑related factors

1. Provider communication and technology use skills/
style were reported to influence provider-provider 
relationships in four reviews discussing management 
and communication systems. With respect to com-
munication systems, a negative impact was noted 
when providers had impaired technical communi-
cation skills like sending delayed email responses 
(potentially leading to friction) and because of lim-
ited non-verbal cues and informal contact in virtual 
teams (leading to weaker working relationships) 
[107]. On the other hand, clarification actions (or 

“utterances” intended to clarify and understand) 
between providers while using videoconferencing 
equipment were reported to enhance collaborative 
working [87].

 For management systems, providers with higher skill 
in technology use perceived greater benefit from 
EMRs [98]. Providers’ technology use style (e.g., 
frequent use of the copy-and-paste function) led 
to “cluttered” notes and limited providers’ ability to 
develop “shared understandings” [101].

2. Provider attitudes towards and perceptions of tech-
nology were noted to impact team relationships in 
two reviews (one discussing mana>gement systems 
and the other discussing multiple technologies). For 
example, negative provider perceptions of EMR as 
“management control systems” were reported to 
infringe on privacy and autonomy [97]. Providers’ 
lack of willingness to learn how to use online com-
munities was reported to be a barrier to the other-
wise positive impact of the technology on interpro-
fessional collaboration [86].

Technology‑related factors

1. Technology features and design were linked to a nega-
tive impact on team relationships in three reviews 
(one discussing management systems, one discuss-
ing communication systems and the other discussing 
multiple types of technology). Relating to manage-
ment systems, the templated structure of EHR, lack 
of ease in informational retrieval, lack of representa-
tional structures for communicating nurse, patient, 
and psychosocial perspectives on care had a negative 
impact on team communication [101]. With commu-
nication systems, unidirectional paging systems were 
noted to impair communication [90]. One review 
discussing multiple types of technology reported 
positive or negative provider perceptions of team 
communication and teamwork depending on the 

Table 7 Factors influencing the impact of technology on provider-provider relationships

Asterisks [*] used indicate the number of reviews discussing each category of technology (i.e., management systems, communication systems etc.)

Management systems Communication systems Multiple 
technologies

Provider‑related factors
 Provider communication and technology use skill and style ** ***

 Provider attitudes towards and perceptions of technology * *

Technology‑related factors
 Technology features and design * * *

 Task-technology fit *

Other (institution or organizational factors) * *
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ability of the technology to connect members (e.g., 
when technology did not have features that allowed 
physicians to connect with specialists, it negatively 
impacted communication) [67].

2. Fit between task and technology was reported in 
one review discussing multiple types of technology; 
selecting communication technology that fits the task 
was found necessary to support team routines and 
communication [107].

Organizational factors
Availability of resources like standards and guidelines, 
training, strategic and creative adaptations was reported 
to be vital for facilitating virtual team operations and 
dynamics [107]. The extent of perceived benefit of EMR 
was linked to the size of the practice, such that larger 
practices saw greater benefit of EMR in communicating 
with other providers and organizations.

Discussion
This review of reviews intended to better understand 
how eHealth impacts patient-provider and provider-
provider relationships and trust in primary care by 
examining existing evidence syntheses. We found 79 
reviews that described the impact of management 
systems, communication systems, information sys-
tems, and computerized decision support systems on 
relationships and trust. Most of the reviews discussed 
patient-provider relationships and only a small num-
ber focused on provider-provider relationships. Over-
all, management and communication systems were the 
most frequently discussed types of eHealth technolo-
gies and they appeared to have a mixed impact (both 
positive and negative) on patient-provider and pro-
vider-provider relationships and trust.

A steady increase was observed in the number of 
reviews emerging in this area, particularly in 2021 and 
2022. However, only a few intentionally examined and 
clearly defined relationships and trust. Most of the 
included reviews had explored the impact of eHealth on 
relationships as part of another primary aim. Therefore, 
this impact and the influencing factors were not always 
explicitly or directly described. This made it challenging 
to understand what impact the use of technology was 
having on relationships and why, and often called for us 
to make connections based on our interpretations. The 
fluid and expanding nature of eHealth as a group of tech-
nologies [14] further adds to the complexity of this issue. 
For the sake of convenience, we limited our analysis to 
the four types of eHealth technologies within Mair et al.’s 
classification [15].

The terms ‘relationships’ and ‘trust’ were not defined in 
most of the included reviews and several interrelated terms 
such as ‘communication’ and ‘information-sharing’ were 
used without drawing out clear connections between each 
other. Often there appeared to be an underlying assumption 
that the reader would share the same implicit definition as 
the authors. Additionally, limited reporting of the authors’ 
epistemological background made it difficult to unpack 
these concepts in a meaningful manner. This resulted in 
a definitional soup or lack of conceptual clarity on what 
‘relationships’ and ‘trust’ mean within the context of a 
specific review. Our analytical challenges in disentangling 
and interpreting the various terms used made it difficult to 
determine the impact of eHealth on the different elements 
or aspects of relationships. This finding points towards the 
need for better taxonomies in this area that conceptualise 
relationships, trust, and interrelated terms within the con-
text of eHealth. The conceptualisation we have proposed in 
this review (Fig. 3) could serve as a starting point that could 
be built on using participatory approaches with experts 
(e.g., patients, caregivers, providers, managers) such as 
Delphi or deliberative methods [131].

Our analysis revealed a mixed impact of eHealth on 
patient-provider relationships and trust. This impact 
appeared to be positive, negative, or mixed depending on 
different influencing factors (patient-, provider-, technol-
ogy-related, and organizational factors or a combination 
of these). These influencing factors were not always men-
tioned directly (if mentioned at all) in the included reviews 
and were often difficult to identify, possibly indicating the 
need for more work that is directly focused on understand-
ing how these human and non-human factors might be 
impacting relationships and trust while using technology.

Of the patient-related factors, ‘patient perceptions, 
expectations, motives, and concerns’ were most fre-
quently found to influence the impact of management 
and communication systems on patient-provider rela-
tionships. Patients often seemed to perceive a positive 
impact of these types of technology on the relationship 
when they perceived that it supported personalised and 
collaborative care. Another patient- and provider-related 
factor that came up in more recent reviews (from 2021 
onwards) and was associated with a positive impact 
on the patient-provider relationship was familiarity or 
presence of a pre-established relationshipprior to using 
communication systems like telehealth. These findings 
suggest that these types of technology are more likely to 
positively impact relationships and trust when used as 
part of hybrid care delivery models (where virtual care is 
used to support patient-provider relationships that have 
been established through initial in-person interactions) 



Page 26 of 33Ramachandran et al. BMC Primary Care          (2023) 24:228 

rather than a “digital-first” approach [13]. Similar recom-
mendations have been provided in recent reports and 
policy documents to guide the use of technology in pri-
mary care delivery. For instance, the 2022 Virtual Care 
Task Force Report in Canada notes that this type of care 
may be better used “in the context of an ongoing rela-
tionship with a family physician or specialist and their 
care team” ([10] p17).  Likewise, the American College 
of Physicians Policy Recommendations on telemedicine 
recommend that it “can be most efficient and benefi-
cial between a patient and physician with an established 
ongoing relationship” ([132] p788).

Our analysis found a small number of reviews that dis-
cussed the impact of eHealth on patient-provider rela-
tionships (and none on provider-provider relationships) 
using an equity lens. Equity and the differential impact 
of technology among different groups on relationships 
was not considered as a primary aim of most reviews 
and usually reported as part of other findings, suggesting 
a need for a more explicit focus on this aspect in future 
studies. We found a possible differential impact of com-
munication systems (and less frequently of management 
systems) on patient-provider relationships based on cer-
tain sociodemographic factors. eHealth mostly appeared 
to positively impact patient-provider relationships among 
younger patients, but there was some evidence that this 
positive impact could extend to older patients as well. 
These findings are similar to Rodgers et  al.’s review [50] 
that found that although younger healthier patients tend 
to use digital consultations more, some older patients do 
use it as well. The impact of eHealth was also linked to 
the patient’s functional abilities and/or health condition. 
When there were language barriers between patients and 
providers and for patients with visual, auditory, and cog-
nitive-behavioural challenges, eHealth appeared to nega-
tively impact relationship. In the case of mental health 
conditions, a varied impact was reported. Therefore, 
eHealth needs to be used judiciously in these situations, 
possibly by identifying ways to work through challenges 
that may arise while working with some patients (for 
example, by offering patients a choice between virtual 
and in-person consultations, using virtual consultations 
as a supplement to in-person care only when preferred or 
needed, designing technology that better fits individual 
patients’ needs). Overall, these findings indicate that it 
is important for providers and organizations to be mind-
ful of these sociodemographic factors and patient pref-
erences in order to facilitate relationship building and 
maintenance when implementing eHealth solutions. Pro-
viders and organizations also need to consider existing 
inequities in terms of digital literacy and patient access to 
technology and internet connectivity to ensure that the 
use of eHealth does not exacerbate existing healthcare 

disparities [133]. Designing and adapting technology 
that meets the needs of different patient groups can also 
ensure that the positive impacts of technology on build-
ing relationships and trust with these groups are not lost.

Among the provider-related factors, ‘provider com-
munication skills and technology use style’(in relation to 
management and communication systems) were the most 
frequently reported, particularly during teleconsultations 
as well as relating to the use of EHRs during in-person 
consultations. When providers were able to success-
fully use technology-specific communication skills (like 
effective non-verbal communication during remote con-
sultations and while accessing EHRs during in-person 
consultations), there was a positive impact on relation-
ships and trust. While there is already evidence to sug-
gest that provider communication and interaction styles 
can influence the therapeutic alliance [134], our find-
ings add to this by highlighting the need for providers to 
adapt these communication skills to the type of technol-
ogy being used in order to effectively build relationships 
with patients. While previous research has highlighted 
the need to train providers in communication and tech-
nology use [49], our review specifically brings out the 
possible benefits of training on optimizing the positive 
impact of technology on the patient-provider relation-
ship and trust, and how this training may need to account 
for patient characteristics and needs, technology func-
tionality and organizational contexts. Initiating training 
early on during medical school and offering continued 
opportunities for training during post graduate educa-
tion and through continuing professional development 
can help providers build skills in using and communicat-
ing via technology.

‘Provider perceptions, attitudes, and concerns’(in rela-
tion to communication systems) were also frequently 
found to influence the impact of eHealth on patient-pro-
vider relationships and trust. Although negative provider 
perceptions about technology sometimes seemed to have 
a negative impact on the patient-provider relationship 
[80, 97], we found that these perceptions could change 
after providers use technology (see for example Walthall 
et  al., [77] Bassi et  al., [98] Brewster et  al., [106] and 
Sharma et al. [75]). We also found that there were some 
discrepancies between providers’ perceptions of patient 
expectations and patients’ actual expectations regarding 
technology use (see for example Brewster et  al. [106]). 
These findings could be because included reviews some-
times appeared to report providers’ perceptions of tech-
nology based on its anticipated rather than experienced 
impact on relationships and trust. It was often challeng-
ing to distinguish which of the two the review focused on 
and making this distinction may have helped us analyse 
the findings better. More research that collects patients’ 
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and providers’ actual experiences of using technology and 
its impact on their relationships could help better under-
stand the experienced rather than perceived impact. As 
well, mutual clarification of expectations regarding use of 
technology between patients and providers can help opti-
mize its positive impact on their relationship with each 
other.

With respect to technology-related factors, the type 
of care delivery modality was most frequently found 
to influence the impact of communication systems on 
patient-provider relationships. We found mixed evi-
dence on the impact of different types of care delivery 
modalities (phone, video and in-person consultations). 
While describing the impact of communication sys-
tems on relationships, some reviews did not distinguish 
between telephone and video consultations when refer-
ring to virtual care (see for example, Keenan et al. [72]). 
As a result, it was difficult to determine which care 
delivery modality had positive or negative impacts and 
when. Technology design and features were also found 
to influence the impact of management, communi-
cation, and information systems on patient-provider 
relationships, with a more positive impact noted with 
technology that facilitated collaboration and commu-
nication. These technology-related factors were often 
reported along with patient- and provider-related fac-
tors. For example, what was considered an appropriate 
care delivery modality depended on patient and pro-
vider perceptions (such as in Penny et  al. [111] where 
providers perceived that videoconferencing prolonged 
the relationship-building process compared to in-per-
son consultations). This suggests that considering these 
technology-related factors together with person-related 
factors and targeting the modifiable factors (e.g., 
increasing awareness and education to change patient 
and provider perceptions and attitudes towards tech-
nology, training providers in communication skills, and 
designing and choosing technology that meets patient 
needs) can help achieve good technology-person fit to 
help facilitate positive patient-provider relationships. 
Notably, some common technology-related measures 
like satisfaction were not represented in these reviews, 
suggesting a potential gap in understanding how usabil-
ity measures like satisfaction may play a role in patient-
provider and provider-provider relationships [135].

Given the very small number of reviews that dis-
cussed the impact of eHealth on provider-provider 
relationships, we were unable to clearly determine the 
impact by the type of technology. However, the influ-
encing factors that our analysis identified were simi-
lar to those influencing the impact of patient-provider 
relationships. Impaired provider communication and 

technology use style (such as poor email communica-
tion skills and ineffective use of EMR functions), nega-
tive provider perceptions of technology, unwillingness 
of providers to learn about technology, and technology 
design that did not facilitate communication or ease 
of use were linked with a negative impact on provider-
provider relationships. Organizations can potentially 
address these factors through strategies such as encour-
aging initial in-person communication and frequent 
and continuous communication between providers 
[136], improving providers’ knowledge of and motiva-
tion to use technology [136], and choosing technology 
that fits with team members and the situation [137]. 
As teams increasingly work in hybrid environments, 
organizational behaviour literature can provide valua-
ble insights into optimal ways in which teams can build 
relationships [138].

Although some of the reviews included in our study 
provided a few recommendations for the use of tech-
nology in primary care settings, these were not always 
clearly stated or presented as actionable strategies, nor 
did they directly focus on relationships or trust. Our 
review addresses this gap by presenting some key rec-
ommendations and implications for different stake-
holders (such as patients, providers, managers, policy 
makers, educators, and technology developers) relat-
ing to optimal ways to design and use eHealth to facili-
tate relationship and trust building in different aspects 
of primary care (such as care delivery, care coordina-
tion, team communication, and training/education). 
These recommendations have been proposed based on 
the authors’ analysis of the findings from the included 
reviews and are outlined in Table 8.

Strengths and limitations
By focusing on the relational aspects of primary care 
in the context of eHealth technologies, this review of 
reviews addresses an important issue, particularly in 
the current post-pandemic context where primary care 
settings are increasingly contemplating how best to 
integrate technology into care delivery. The recommen-
dations offered for different stakeholders within pri-
mary care can inform decision-making around when and 
how to use different types of eHealth technologies. The 
search strategy for this review was rigorously developed 
and implemented. Although single reviewer screening 
may have led to some relevant articles being excluded, 
we attempted to minimize this by conducting multiple 
rounds of agreement checks and discussions between 
team members to ensure consistency during screening 
and data extraction. A quality appraisal of each included 
review was not indicated as this review aimed to provide 
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an overview of existing knowledge in the area [139]. This 
may have also contributed to our including a wide range 
of literature thereby providing a comprehensive synthesis 
of the evidence in this area. The findings of this review 
also need to be considered in light of certain limitations. 
Firstly, as relationships and trust were discussed using 
several interrelated terms that were not always clearly 
defined, our analysis and findings are based on our 
interpretation of these terms. We acknowledge that 
these terms could be interpreted in multiple ways and 
that the authors of the included reviews may have their 
own interpretations. The conceptualization presented 
in this paper represents one way of interpreting these 
terms. This variation in terminology used and inter-
pretations could have also led to some relevant articles 
being excluded.

As this study focused on reviews rather than studies 
discussing individual technologies, the type of technol-
ogy discussed in different reviews had to be abstracted 
to high-level categories using an existing classification 
system (communication, management, information, and 
computerized decision support systems). As a result, it 
was difficult to determine the type of impact (positive, 
negative, or neutral) of individual technologies. Most of 
the included reviews discussed communication and man-
agement systems. As very few reviews discussed comput-
erized decision support systems and information systems 
or discussed these along with other types of eHealth 
technologies, it was hard to draw meaningful conclusions 
about these two types of technologies. While beyond 
the scope of our study, we do recognize that patient and 
provider relationships in primary care settings may be 
influenced by access to and care delivery from other care 
providers and specialists which is not captured in our 
results. The findings presented are mostly reflective of 
the impact of communication and management systems 
on relationships and trust in primary care settings and 
should be considered within this context.

Conclusion
eHealth impacts relationships and trust in positive and 
negative ways depending on how it is used and who is 
using it. The potential positive impacts can be lost if it 
is not used effectively, and negative impacts can be miti-
gated or compensated for through different strategies, 
such as designing and using technology that meets the 
needs of the situation and people involved, and train-
ing providers in using and communicating appropriately 
with technology. The findings of this review have impli-
cations for healthcare providers, patients, managers, edu-
cators, policy makers, technology developers, and other 
stakeholders’ decision-making around optimal ways to 
integrate eHealth in primary care to facilitate relation-
ship-building and maintenance.
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