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ABSTRACT

To address growing geographical disparities in healthcare access and quality, connected health platforms (CHPs) have emerged
as promising solutions. However, rapidly scaling CHPs poses significant challenges, particularly in managing tensions among
multiple entities. This study examines the digital scaling process of a CHP through the lens of paradox theory, focusing on ten-
sions and their management in resource-constrained environments. We conducted a 13-year longitudinal case study of a CHP
encompassing over 300 hospitals in China. Our findings reveal three distinct yet interconnected phases of digital scaling: digital
foundation building; system integration and governance; and continuous improvement and innovation. We demonstrate that
tensions evolve over time during the scaling process, with one dominant type prevailing in each phase, challenging previous
assumptions that different tensions emerge simultaneously across multiple entities. We also identify phase-specific “both-and”
responses employed by rural hospitals to manage tensions despite experiencing resource constraints. We provide guidance to
organizations operating in resource-constrained environments on the management of paradoxical tensions across a complex
digital scaling process.

1 | Introduction

Geographical disparities in healthcare service access, quality,
and funding, especially between rural and urban areas, pose
a global challenge (Guo et al. 2022). Rural hospitals often op-
erate under severe financial constraints in the United States of
America (USA), with 48% of them consistently facing financial
losses from their patient services, a situation that reached its
height during the COVID-19 pandemic (Karim et al. 2024). To
address these disparities, connected health platforms (CHPs),

leveraging diverse information and communication technol-
ogies, have emerged around the world as possible solutions
(Chouvarda et al. 2019; Ko et al. 2019). A pioneering example
from the United Kingdom (UK) is the Swinfen Charitable Trust,
which operates a low-cost telemedicine service that facilitates
connections between doctors in less and more developed regions
(Swinfen and Swinfen 2002). Through partnerships with local
hospitals, regional medical associations, and a broad network of
doctors from around the world, the Trust not only facilitates real-
time diagnostic support but also strengthens under-resourced
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Summary

« We identify how different types of paradoxical tension
evolve across three distinct digital scaling phases in
resource-constrained healthcare environments, with
belonging tension in the foundation building phase
effectively being resolved through collaborative gov-
ernance that balances central standards with local au-
tonomy to enhance rural hospital engagement.

During the system integration and governance phase,
organizing tension is mitigated by strategically enforc-
ing essential standards while permitting flexibility in
non-critical areas, allowing organizations to maintain
operational cohesion without stifling local adaptation.

Performing tension in the continuous improvement
and innovation phase is addressed via modularization
strategies, selectively integrating critical technological
upgrades alongside routine system maintenance.

rural facilities by promoting continuous training and profes-
sional development (Youngberry et al. 2024).

The demonstrated efficacy of CHPs encourages their broader
adoption across healthcare systems. However, the complexities
(e.g., integration with legacy systems, regulatory compliance, and
user resistance) inherent in scaling these platforms may contribute
to the observed high failure rate of adoption (e.g., Cho et al. 2009;
Peter et al. 2015). This underscores the critical importance for
scholars, healthcare managers, and policymakers to understand
digital scaling—the strategic expansion of information systems
(IS) infrastructures to accommodate more providers, users, and/
or service offerings (Huang et al. 2017; Tatarinov et al. 2023). In
this study, we examine digital scaling, specifically in the context
of expanding the number of online consultations facilitated by a
CHP for patients in rural hospitals to address healthcare dispari-
ties through increased access to remote medical services.

In understanding the digital scaling of CHPs, paradox theory
provides a valuable theoretical lens by investigating how organi-
zations navigate the paradoxical tensions—defined as inherently
contradictory yet interdependent demands (Smith and Lewis 2011;
Lewis and Smith 2022)—that manifested during the digital scal-
ing process. While existing operations and technology manage-
ment (OTM) research has investigated paradoxical tensions in
various contexts and mainly in intra-organizational settings, such
as IT transformations (e.g., Gregory et al. 2015), technology stan-
dardization (e.g., Lindgren et al. 2021), and operations manage-
ment practice effectiveness (e.g., Bortolotti et al. 2024), very few
prior studies have investigated how paradoxical tensions mani-
fest across multiple entities (such as organizations and individ-
uals) (Andriopoulos and Lewis 2009; Wareham et al. 2014; Wei
et al. 2022). Extant literature has been calling for an investiga-
tion of paradoxical tensions beyond a single organizational level
of analysis (Schad et al. 2016; Lewis and Smith 2022). Identifying
and understanding how paradoxical tensions flow across entities
is crucial to ensuring a more seamless scaling process and subse-
quent operation of a platform, which extends beyond the boundary
of a single entity, examining tensions between entities bounded by
a common platform (Agarwal et al. 2022; Wareham et al. 2014).
Our study addresses this vital gap by examining how paradoxical

tensions manifest across multiple entities of a CHP during the dig-
ital scaling process (Lewis and Smith 2022).

Managing paradoxical tensions during the digital scaling pro-
cess presents significant challenges, especially for organizations
operating in a resource-constrained environment—defined as
an operational context characterized by limited financial capital,
technological infrastructure, and specialized human resources
that restrict an organization's ability to implement and scale dig-
ital innovations (Guo et al. 2022; Tong et al. 2022). While research
in OTM has started to examine the distinctive challenges of oper-
ating in a resource-constrained environment (e.g., Srivastava and
Shainesh 2015; George et al. 2022), paradox research has mainly
investigated the management of paradoxical tensions in resource-
rich organizations (e.g., Gregory et al. 2015; Lindgren et al. 2021).
Our empirical focus on rural hospitals provides a rich context for
examining how organizations manage paradoxical tensions when
resources are limited. Thus, we posit the following research ques-
tion: In a resource-constrained environment, how do paradoxical
tensions manifest across different organizational entities and how
are they managed during the scaling process of a CHP?

We address the research question through a 13-year, in-depth,
longitudinal study of a large-scale CHP involving more than 300
hospitals in China. Building on rich primary and secondary data-
sets, we elaborate theory in this study (Ketokivi and Choi 2014),
enabling us to refine and extend paradox theory by investigating
the management of paradoxical tensions across multiple health-
care platform entities in a resource-constrained environment. Our
study makes two distinct, yet interconnected, theoretical contri-
butions to OTM and healthcare management. First, we reveal the
temporal nature of paradoxical tensions across scaling phases,
challenging existing expectations (Andriopoulos and Lewis 2009;
Smith et al. 2017) by demonstrating that a single type of paradox-
ical tension prevails across different entities within each phase
of the scaling process, rather than distinct tensions emerging at
different entities simultaneously. Second, we offer novel insights
into how organizations operating in a resource-constrained en-
vironment manage paradoxical tensions across different phases
of the scaling process. We identify phase-specific “both-and” ap-
proaches that embrace competing demands simultaneously rather
than choosing between them (Smith and Lewis 2011; Lewis and
Smith 2022). Unlike “either-or” approaches that prioritize one
demand at the expense of another, “both-and” approaches enable
organizations to harness the benefits of seemingly contradictory
elements. By identifying these phase-specific “both-and” ap-
proaches, we demonstrate how organizations can effectively bal-
ance competing demands despite limited resources.

2 | Conceptual Background

2.1 | Digital Scaling of Connected Health
Platforms

The traditional understanding of scaling, centered on
standardization and economies of scale (Chandler 1962),
contrasts with digital scaling, which leverages digital tech-
nologies to expand rapidly user bases and service offerings
(Cui et al. 2022; Svahn et al. 2017). Digital scaling expands
the operational reach of an organization or system, enables
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the delivery of innovative services, and facilitates entry into
new markets (Huang et al. 2017). Although digital scaling can
drive organizational growth and innovation, it also introduces
significant challenges. These challenges may include the rep-
lication dilemma—the difficulty of duplicating successful
practices across diverse contexts without losing effectiveness
(Tippmann et al. 2023), and the need for synchronization—
aligning new and existing processes to provide consistency as
an organization grows (Giustiziero et al. 2023).

Digital scaling can be conceptualized as a process that unfolds
through three distinct yet interconnected phases. The initial
phase is digital foundation building, in which organizations es-
tablish the necessary technological infrastructure, leverage their
digital core to create productive opportunities, and engage in
systematic concept experimentation to develop initial digital of-
ferings (Henfridsson and Bygstad 2013). This phase may involve
rapid prototyping, small-scale trials, and efforts to attract and
onboard early participants (Tan et al. 2015). The second phase is
system integration and governance, in which organizations may
develop system interoperability, establish operational guide-
lines, and ensure seamless coordination across the network.
During this phase, digital templates are adapted to actualize
specific opportunities, enhancing the platform's functionality
and reach (Huang et al. 2022). The final phase—continuous
improvement and innovation—Ileverages more advanced tech-
nologies to enhance service delivery and adapt to evolving
stakeholder needs. This phase often involves creating solutions
for future development, enabling further scaling and adaptation
(Huang et al. 2022).

While these phases are conceptually distinct, they are in-
herently interconnected, with activities and challenges from
one phase often influencing or overlapping with others. For
example, the data governance policies established during
the system integration and governance phase can signifi-
cantly impact the ability to implement advanced analytics in
the continuous improvement and innovation phase (Gregory
et al. 2018). Similarly, the scalability of the initial technologi-
cal infrastructure developed in the digital foundation building
phase directly influences the ease of system integration in the
subsequent phase. However, prior studies have frequently fo-
cused on an individual phase rather than conducting a com-
prehensive examination of the entire scaling process across
the three phases (e.g., Huang et al. 2022). This approach has
severely limited our understanding of how organizations nav-
igate the entire digital scaling process, yet a comprehensive
analysis of all three phases is critical to fully comprehend the
processes as a whole and their component parts. A complete
understanding of these phases is theoretically important be-
cause digital scaling unfolds through interconnected phases
that shape how organizations expand their user bases and ser-
vice offerings (Huang et al. 2017; Svahn et al. 2017). These
phases require organizations to simultaneously address tech-
nical infrastructure needs, ensure system interoperability,
and maintain continuous improvement capabilities (Huang
et al. 2022; Tatarinov et al. 2023), while also managing re-
source limitations typically encountered in healthcare con-
texts (Guo et al. 2022; Duong et al. 2025). From a managerial
perspective, there is a need to understand how early techno-
logical implementation approaches in the initial phase enable,

or constrain, scaling possibilities in subsequent phases, espe-
cially in CHPs where service continuity directly impacts pa-
tient care (Agarwal et al. 2022).

The pressing need for rapid expansion of digital health infra-
structures has shifted attention toward understanding how
CHPs can scale up their online consultation services to re-
duce geographical disparities (Roesler et al. 2023; Schlieter
et al. 2022). Literature on digital health services has started to
demonstrate the potential of online consultations for improv-
ing healthcare access, reducing costs, and enhancing patient
care (Hwang et al. 2022). The process of scaling these services
to increase the number and reach of online consultations is
complex because it involves integrating disparate systems,
achieving conformity with a variety of regulations, and meld-
ing different organizational cultures across rural and urban
hospitals (Jansen et al. 2023). Our study unpacks the digital
scaling process of a CHP that is seeking to scale up the num-
ber of online consultations, applying the lens of paradox the-
ory to examine tensions and management responses involved
in this expansion.

2.2 | Paradox Theory and Managing Paradoxical
Tensions

Tensions and management responses associated with digital
scaling may be better understood using paradox theory (e.g.,
Lindgren et al. 2021). A crucial aspect of paradox theory lies in
its articulation of paradoxical tensions—elements that, while
individually logical, present contradictions when considered
collectively (Smith and Lewis 2011). These paradoxical tensions
typically manifest as two contradictory poles, or objectives, that
organizations must manage simultaneously, such as exploration
versus exploitation objectives (Andriopoulos and Lewis 2009).
Previous research has identified four predominant types of
paradoxical tensions: performing; belonging; organizing; and
learning (Lewis and Smith 2022). Smith and Lewis (2011) de-
fine performing tension as those that manifest from diver-
gent goals and strategies of stakeholders when organizations
pursue multiple, often conflicting, objectives simultaneously.
Belonging tension refers to the dissonance between individual
and collective identities, surfacing as individuals struggle to
maintain their distinctiveness while simultaneously integrating
with the collective (Jarzabkowski et al. 2013). Stadtler and van
Wassenhove (2016) characterize organizing tension as involving
competing structures and processes, evident in the simultane-
ous need for control and flexibility in organizational design.
Lastly, learning tension necessitates balancing the preservation
of existing knowledge with the pursuit of new insights and prac-
tices, which is particularly salient when organizations must si-
multaneously exploit current capabilities while exploring new
possibilities (Lewis and Smith 2022).

While paradoxical tension research has focused on tensions
within single organizational contexts or a single level of analy-
sis (Smith et al. 2017; Dahlmann et al. 2023), emerging studies
examine how these tensions manifest across different organi-
zational entities (e.g., Xiao et al. 2019; Wei et al. 2022). Prior
studies have conceptualized these relationships as “nested
tensions” primarily through hierarchical organizational

ASUAIIT suowwo)) aanea1) a[qearjdde ayy £q paurarod are saponIe Y asn Jo sa[ni 10y K1eiqry uiuQ £3[IA\ UO (SUONIPUOI-PUR-SULIA) /W0 K3[1M " KIRIqI[auI[uo//:sd)y) SUONIpUO) pue SWIA], Y1 23S [S70Z/80/61] U0 Areiqry autuQ LM ‘A TAIAAAHS 40 ALISYAAINN £q €100L wool/z001°01/10p/wod Ka[1m’ ATeIqifautjuoy/:sdny woly papeoumod ‘0 ‘L1€TELST



levels of analysis, examining paradoxes at individual, mid-,
and senior-level management as vertically ordered phenom-
ena within organizations (Andriopoulos and Lewis 2009). For
instance, Jarzabkowski et al. (2013) show how performing
tension at one level (e.g., managers' struggle with competing
goals) directly shapes and is shaped by belonging tension at
another level (e.g., organizational identity), creating a recipro-
cal cycle where responses to tensions at one level directly in-
form how tensions are manifested and managed at other levels
within the organization. In an inter-organizational setting,
Wei et al. (2022) investigate nested tensions across platform-
based modular solution networks, showing how network-level
paradoxes between flexibility and control cascade down to
create firm-level tensions around granting autonomy versus
controlling diverse module providers, thus illustrating nested
relationships across distinct organizational boundaries within
a hierarchical platform structure.

Paradoxical tensions, however, are not always nested in hi-
erarchical structures. In inter-organizational settings where
different entities interact through inter-organizational
partnerships rather than hierarchical reporting relation-
ships, tensions therefore may be interrelated without hi-
erarchical nesting (Schrage and Rasche 2022). Analyzing
inter-organizational collaborations (such as in CHPs) may re-
veal how paradoxical tensions in one entity inform and shape
the manifestation of related tensions in partnering entities
without hierarchical embedding (Agarwal et al. 2022). For ex-
ample, Xiao et al. (2019) show that, in the context of sustain-
able supply chain management, the buying firm's approach to
managing sustainability-efficiency tensions (i.e., performing
tension) directly shapes and defines how suppliers experience
and navigate their own sustainability-efficiency paradoxes,
yet these entities operate as inter-organizational partners
rather than in a nested hierarchy. Similarly, in this study, we
examine paradoxical tensions across different organizational
entities bounded by a common platform (i.e., the CHP) where
urban hospitals, rural hospitals, and healthcare professionals
interact non-hierarchically (Wareham et al. 2014; Agarwal
et al. 2022).

Paradox theory offers insights into management responses to
tensions, focusing on either the fostering of virtuous circles by
valuing both poles of a tension (“both-and” approaches), or the
induction of vicious circles that privilege only one such pole (“ei-
ther-or” approaches; Smith and Lewis 2011; Schad et al. 2016).
Recent research across various management disciplines has
increasingly examined these paradoxical tensions and corre-
sponding management responses. For example, in the context of
humanitarian operations, Fernandes and Dube (2023) identify
tensions between standardization and flexibility in disaster re-
sponse efforts. The authors found that organizations employing
“both-and” approaches, which balanced adherence to standard
operating procedures with the flexibility to adapt to local con-
texts, made for more effective humanitarian interventions. In
another study, Liang et al. (2017) investigate paradoxical ten-
sions in the context of business IT alignment and organizational
agility, uncovering tensions between the need for stable IT infra-
structure and the demand for rapid technological change. They
observed that organizations that managed this tension success-
fully adopted an adaptable alignment approach, which involved

maintaining a stable core IT architecture while simultaneously
creating flexible modules that could be rapidly reconfigured or
updated. However, a common limitation of such studies is their
tendency to concentrate on one tension and often on only one
organizational entity. Such a narrow focus has been criticized
for oversimplifying the multifaceted nature of tensions and their
management (e.g., Smith et al. 2017; Lewis and Smith 2022).

The failure to manage paradoxical tensions effectively can have
far-reaching consequences for organizations, leading to con-
flicting priorities and inefficient resource allocation (Smith and
Lewis 2011; Schad et al. 2016). Such mismanagement can also
result in decreased operational efficiency, hinder innovation,
and, ultimately, lead to the failure to achieve strategic objec-
tives (Gregory et al. 2015). In the context of scaling operations,
unmanaged paradoxical tensions may manifest as resistance
to change, misalignment between different organizational lev-
els, and/or an inability to adapt to evolving stakeholder needs
(Jansen et al. 2023). Such issues can significantly impede an
organization's ability to scale effectively, potentially leading to
missed opportunities for growth and improved service delivery
(Huang et al. 2017).

The challenge of managing paradoxical tensions is further com-
plicated by resource constraints. Organizations in these environ-
ments often have limited access to financial resources, skilled
personnel, and/or technological infrastructure (Guo et al. 2022).
Such constraints can exacerbate the difficulties in addressing
paradoxical tensions because organizations may lack the nec-
essary resources and expertise to manage the interplay of con-
flicting demands across time and entities (Roesler et al. 2023).
Organizations operating in such an environment may experi-
ence lower levels of technology adoption, reduced ability to in-
tegrate new systems with existing workflows, and challenges
in realizing the full benefits of health information technology
(Tong et al. 2022). Unfortunately, there remains a significant
gap in our understanding of how organizations operating in a
resource-constrained environment may manage paradoxical
tensions during the scaling process. In summary, in response to
recent calls to investigate paradoxical tensions across multiple
entities within telemedicine systems (e.g., Agarwal et al. 2022),
we examine how paradoxical tensions emerge across different
organizational entities and how these tensions are managed
over time by resource-constrained organizations.

3 | Methods
3.1 | Research Design

We conducted a longitudinal, multi-source, in-depth case
study (Siggelkow 2007; Weick 1993) for theory elaboration—a
process that involves refining and extending existing the-
ory (in our case, paradox theory) to enhance its explanatory
power and applicability (in our case, paradoxical tensions
and management responses across the digital scaling process)
(Ketokivi and Choi 2014). We followed the common steps of
theory elaboration, including the identification of gaps in
prior studies (and positioning of a research question), empir-
ical data collection and exploration, refinement of key theory
constructs and their relationships, and then the positioning of

4

Journal of Operations Management, 2025

ASUAIIT suowwo)) aanea1) a[qearjdde ayy £q paurarod are saponIe Y asn Jo sa[ni 10y K1eiqry uiuQ £3[IA\ UO (SUONIPUOI-PUR-SULIA) /W0 K3[1M " KIRIqI[auI[uo//:sd)y) SUONIpUO) pue SWIA], Y1 23S [S70Z/80/61] U0 Areiqry autuQ LM ‘A TAIAAAHS 40 ALISYAAINN £q €100L wool/z001°01/10p/wod Ka[1m’ ATeIqifautjuoy/:sdny woly papeoumod ‘0 ‘L1€TELST



theoretical contributions. We iterated between theory and our
study's empirical data, thereby adopting an abductive research
approach (Bamberger 2019).

Adopting a longitudinal case study approach allowed for an in-
depth exploration of the setting and processes, so that we can
developinsightsinto managing paradoxical tensions by organiza-
tions operating in a resource-constrained environment (Grimm
et al. 2024; Ketokivi 2006). Following Grimm et al. (2024: 4),
our approach is well suited “to identify, analyze, and interpret
fluid and interwoven processes.” Given the sensitive nature of
the phenomenon under investigation, we deemed longitudinal,
retrospective, and live accounts (Langley et al. 2013) from the
involved entities to be suitable for studying paradoxical tensions
across the digital scaling process. We specifically followed the
“process as evolution” perspective (Grimm et al. 2024), adopting
a longitudinal case study to investigate the digital scaling of a
CHP. By engaging with the CHP in real time throughout its scal-
ing process, we gained detailed, live insights into the actions and
activities of participating entities (Langley 1999). Additionally,
we collected extensive retrospective data, thereby adopting a
mixed temporal orientation (Grimm et al. 2024).

3.2 | Case Context

The cloud-based CHP serves as an integrated digital health in-
frastructure that connects diverse healthcare systems, enabling
telehealth service delivery between urban and rural hospitals in
China. The platform supports specialized online consultations
in areas such as cardiology, obstetrics and gynecology, oncol-
ogy, and dermatology, while also providing mobile ward rounds,
emergency services, and remote clinical training. By bridging
geographical barriers that restrict rural patients’ access to spe-
cialized healthcare, the CHP effectively extends medical exper-
tise typically concentrated in urban facilities to rural hospitals,
thereby addressing healthcare disparities and significantly im-
proving rural patients’ access to specialist care.

The CHP's digital scaling proceeded in three phases: (i) digital
foundation building; (ii) system integration and governance; and
(iii) continuous improvement and innovation.

3.2.1 | Digital Foundation Building Phase (May
2010-Dec 2014)

Officially approved by the Health Commission of the Henan
Province (HCHP) in May 2010, the platform's initiation under the
management of an urban hospital, Zuhaf (a fictional name used
for confidentiality) in the Henan province (China), marked the
beginning of the scaling process. From August 2010 onwards,
Zuhaf began recruiting rural hospitals to the CHP (representing
the first point of contact with patients in rural areas), and es-
tablished a collaborative and technologically integrated network
connecting both urban and rural hospitals. During this period,
pilot online consultation sessions were initiated in rural hospi-
tals to resolve compatibility issues arising from their diverse sys-
tems. This approach aligns with extant literature, which views
digital scaling not merely as post-launch expansion but as the
essential preparatory phase for building the infrastructure and

partnerships necessary for deployment and subsequent growth
(e.g., Svahn et al. 2017).

3.2.2 | System Integration and Governance Phase (Jan
2015-Dec 2018)

Zuhaf officially launched the CHP in January 2015, marking a
significant step in the digital scaling process. Zuhaf handles the
overarching responsibilities of medical oversight, management,
and operation, acting as the “command center” for all coordi-
nation and management activities across rural hospitals and
staff involved in the CHP. Specifically, Zuhaf offers telehealth
services (e.g., healthcare consultations, remote clinical training,
and emergency care) to rural hospitals, supporting patient care
in regions where specialized healthcare services are lacking.
Healthcare professionals in rural hospitals, acting on behalf of
their patients, interact directly with the CHP's specialists (based
in Zuhaf) to seek teleconsultation services for their patients.

3.2.3 | Continuous Improvement and Innovation Phase
(Jan 2019-Dec 2022)

As teleconsultations continued to increase, six specialized
urban hospitals (hereafter “urban hospitals”) joined the CHP,
driving a notable shift toward enhanced technologies and sys-
tem upgrades aimed at improving the accessibility and quality of
online consultations. A two-fold approach to achieving continu-
ous improvement and innovation was conducted. First, a focus
on system updates and optimization was introduced by Zuhaf's
IT team, which involved better tracking of updates and the real-
ization of technical improvements. Second, in 2022, CHP's focus
transitioned to the introduction of solutions involving techno-
logical innovation (e.g., 5G technology and remote monitoring
for elderly patients), which was informed by feedback received
from healthcare professionals (at rural hospitals) and aimed at
improving user experience and system efficiency.

Figure 1 depicts the evolution of the CHP during the digital scal-
ing process. By the end of 2022 (concluding our data collection),
the CHP included seven urban hospitals (including Zuhaf) and
300 rural hospitals. We focused on rural hospitals because they
operated under substantial resource constraints, yet played a
critical role in expanding access to healthcare services for pa-
tients living in rural areas. According to the National Policies on
Promoting the Development of Telemedicine (2016; Supporting
Information A), improving healthcare services in rural regions
remains a top priority for bridging the urban-rural gap in ser-
vice availability and quality. Hence, understanding how rural
hospitals integrate into the CHP and manage these constraints
is integral to the digital scaling process.

The roles illustrated in Figure 1 do not imply an organizational
hierarchy; rather, they represent distinct entities within the
CHP. Urban hospitals provide specialized medical consulta-
tions, whereas rural hospitals address local healthcare needs
and frontline patient interactions. This non-hierarchical struc-
ture aligns with guidelines emphasized in both academic re-
search (e.g., Bardhan et al. 2020) and policy documentation (e.g.,
The Guidelines of Telemedicine Service Management, 2018;
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Phase 1: Digital foundation building phase
(May 2010-Dec 2014)

\"f\gjﬁ

Zuhaf O

c

a\ |
L

R 'S
Rural hospitalls’a1 Filot Rural hospitals

Phase 2: System integration and governance phase
(Jan 2015-Dec 2018)

Phase 3: Continuous improvement and
innovation phase
(Jan 2019-Dec 2022)

Offer telehealth service 5G-enabled
CHP

Seek service for their patients

Urban specialists Rural doctors

* Rural hospitals

Key * Zuhaf (an urban hospital): Leads and coordinates the CHP.
entities * Rural hospitals in remote regions: Participate in the CHP
involved to receive telehealth services.

* Rural doctors: Frontline doctors in rural hospitals, identifying
patient needs and initiating teleconsultations with urban
healthcare specialists (hereafter ‘urban specialists’)

* Urban specialists: Medical experts who offer remote
consultations, supporting rural physicians with complex cases

Zuhaf, rural hospitals, rural doctors, urban specialists
Urban hospitals: Newly added specialized hospitals
that joined the CHP in the final phase, collaborating
with Zuhaf to expand telehealth services to rural areas.

* Establishing connectivity for rural hospitals to join the

CHP,
Key * Formulating selection criteria for recruiting rural hospitals . S
digital into the CHP; for thelr patients;
scaling * Ensuring rural hospitals understood the CHP’s vision and

activities objectives; and
* Developing a cooperation agreement defining roles,

obligations, and service pricing.

* Launching the CHP as a central command center, allowing
rural physicians to request teleconsultations and access care

* Detailing the technical requirements and standards for CHP to
ensure it adhered to national standards; and

* Equipping rural hospitals with front-end servers and
completed data docking with CHP.

CHP connected with other six urban hospitals as it
continuously expanded;

Realizing various system upgrades and optimizations;
Initiating a 5G-enabled connected health project; and
Functional upgrades that resulted from iterative
feedback and are aimed at improving user experience
and system efficiency.

The persistence of the tension identified in phase 1
highlighted the need for a more interoperable telehealth
platform that balanced collective needs and localized
demands.

Link to
next

phase

framework

As the CHP continued to expand, there is a need to balance the We ended our data collection in phrase 3, and there is no
priorities of urban hospitals (system-wide standards), rural
hospitals (operational constraints), and healthcare professionals
(flexible patient care), aiming for a more resilient digital health

next phrase of digital scaling.

FIGURE1 | Evolution of the CHP and its participating roles.

Supporting Information A), which underscore coordination
among hospitals rather than a purely top-down control model.

3.3 | Data Collection and Sources

We adopted a multi-method approach to gather both qualitative
and quantitative datasets on the CHP's digital scaling process
from 2010 to 2022 (Gibbert et al. 2008). This approach allowed
us to triangulate insights and strengthen the trustworthiness
of our findings (Lincoln and Guba 1985). Figure 2 presents an
overview of the datasets collected for each phase of the digi-
tal scaling process (Supporting Information B offering further
details). To bolster the trustworthiness of the study, a range of
methodological techniques were employed to mitigate potential
bias (Supporting Information C; Lincoln and Guba 1985). We
now describe each data source, explain how the data were used,
and outline the key insights and protocol adaptations made
during data collection.

3.3.1 | Archival Data

At the outset, after receiving an invitation from the CHP, the two
lead authors engaged directly with the CHP Director, who facil-
itated various meetings to establish vital connections with the
CHP's leadership team (including managing directors of hospi-
tals, public health officials, and government healthcare officers).
This also gave the two lead authors comprehensive access to rich
secondary data sources from 2010 to 2014, which became foun-
dational for in-depth research into the scaling process. Thus, we
collected and analyzed 3877 pages of archival documents, and

over 560 h of meeting and workshop records, spanning all three
phases of digital scaling (Supporting Information A, D, and E).
Documents encompassed government reports (e.g., National
Policies on Promoting the Development of Telemedicine), tech-
nical guidance and system specifications (e.g., WS/T 529-2016
Basic Functions Specification of Telemedicine Information
System), managerial guidance reports, and meeting/workshop
transcripts. These data sources provided insights regarding
healthcare regulations, CHP's technical framework, and policy
directives influencing urban and rural hospitals.

3.3.2 | Field Observations

To gain firsthand insights into how tensions played out in prac-
tice, we conducted three site visits. The first site visit in 2018
involved observing 40+ online consultations, focusing on inter-
actions between urban healthcare specialists (hereafter “urban
specialists”) and rural healthcare professionals. The second site
visit in 2019 allowed us to observe the daily routines of the CHP
Director and staff, tracking the manifestation of tensions and
how they were managed. During the final site visit in 2022, we
examined system upgrades and continuous improvement initia-
tives within the CHP. Across these visits, we compiled 50 pages
of single-spaced notes, documenting real-time behaviors, dia-
logues, and workflows. By comparing our on-site observations
with data from archival materials and interviews, we were able
to validate or challenge insights, especially regarding resource
allocation, coordination efforts, and technological integration.
Throughout these visits, we maintained an external researcher
standpoint (Zhang et al. 2024) to minimize bias and refrained
from intervening in operational matters. In cases where staff felt
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Jan 2015-Dec 2018
Research team tracked the development of the
CHP and interviewed users at irregular

intervals

e 22 government reports (356 pages)

e 104 technical reports (2,213 pages)

® 135 meeting records (>220 hours) and 20
workshop records (>70 hours)

e Onesite visit in 2018 (52 hours, producing

15 pages fieldnote)

o 14 exploratory pilot interviews conducted in
March 2015 (>10 hours)

¢ 81 interviews conducted with 3 urban and
32 rural hospitals (77.5 hours, producing

May 2010- Dec2014
® 46 governmentreports (1,010 pages)
o 127 meeting records (>180 hours) and
35 workshop records (>90 hours)

224 pages)

rural hospitals

o Dataset pertaining to rankings and
performance metrics related to online
consultations requested by all participating

7-8/2019; 7-8/2022
o Twosite visits in
2019 and 2022,
respectively (96
hours, producing 35

pages fieldnote) 12/2020-12/2022

12/2019-01/2020 °* 12 government reports

o 52 interviews (298 pages)
conducted with3 ~ ° More than 200 Systems
urban and 26 rural log events
hospitals (47.5
hours, producing Jan 2019- Dec 2022
152 pages) o Dataset pertaining to

rankings and
performance metrics
related to online

01/2021-12/2021
e 25 follow-up

interviews (34 consultations requested
hours, producing by all participating rural
61 pages) hospitals

—

2010 2011 2012 2013 2014 2015 2016

2017 2018 2019 2020 2021 2022

| |

Phase 2: System integration and governance

Phase 1: Digital foundation building

FIGURE2 | Data collection in each phase of the scaling process.

uncomfortable being photographed or recorded, we respected
their preferences by limiting photos to public or non-sensitive
areas (Supporting Information F).

3.3.3 | Interviews

We employed three types of interviews, pilot, semi-structured,
and follow-up, to gain insights from a range of key stakeholders
within CHP. We conducted our pilot interviews in March 2015,
involving 14 participants, among them the CHP Director, doc-
tors, managing directors, IT staff, and administrative personnel
from both urban and rural hospitals. These interviews served
two primary purposes: (i) to develop a preliminary understand-
ing of the CHP's operational processes, roles, and potential ten-
sions; and (ii) to test and refine our interview protocol.

From late 2015 to late 2021, we conducted 150+ hours of official
semi-structured interviews with 100+ interviewees (Supporting
Information G). Our main objective was to explore paradoxical
tensions and management responses during the “system inte-
gration and governance” and “continuous improvement and in-
novation” phases. We updated our interview protocol following
the pilot interviews, adding targeted prompts about how rural
hospitals grapple with tensions. The interview protocol was or-
ganized into three parts, each addressing a facet of the CHP's
digital scaling (Supporting Information H). Part 1 focused on
how the CHP might influence service delivery, resource con-
figuration, and outcomes; Part 2 explored potential disruptions,
challenges, and barriers encountered in scaling; and Part 3
investigated management responses for handling these chal-
lenges. We interviewed the CHP Director, hospital directors/
managers/IT directors, and healthcare professionals spanning
urban and rural hospitals.

|

Phase 3: Continuous improvement and innovation

To select the interviewees, we categorized rural hospitals by en-
gagement levels in the CHP, ranking them in descending order
according to the volume of online consultation requests. In line
with Zhao et al. (2019), we classified the top 10% of rural hospi-
tals as high-engagement hospitals—those with significant utili-
zation of the CHP's online consultation services. Conversely, we
designated the bottom 10% as low-engagement hospitals, char-
acterized by minimal usage, with only one consultation request
recorded. This segmentation informed our sampling strategy
for interviews. Specifically, we selected interviewees from both
high- and low-engagement rural hospitals to capture a broad
spectrum of responses to paradoxical tensions and their man-
agement (or lack thereof). By comparing how these two catego-
ries of hospitals navigated the CHP's digital scaling process, we
were able to examine how management responses to tensions
may be influenced by their engagement levels.

In Phase 2, we identified 14 hospitals in each category based
on their 2015 consultation volume, to ensure representation of
both categories of engagement (i.e., high and low). Our initial
sampling frame thus included 28 rural hospitals from the CHP's
participants in 2015. However, in practice, we conducted inter-
views with 32 rural hospitals in Phase 2—a slight increase from
the 28 originally anticipated. This discrepancy arose from over-
sampling and strong participation rates. In qualitative interview
research, it is often prudent to recruit more participants than
strictly needed to buffer against non-response or dropout. We
invited a few additional hospitals beyond the exact top and bot-
tom deciles to ensure sufficient respondents. Importantly, these
additional interviews did not stray from our focus on high- and
low-engagement.

In Phase 3, the CHP had scaled up to 223 participating rural
hospitals in 2019. We applied the same sampling logic using
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2019 consultation log data. The top 10% (appr. 22 hospitals) and
bottom 10% (appr. 22 hospitals) of performers were identified
as high- and low-engagement categories, respectively, based on
their online consultation request volumes. This yielded 44 target
hospitals for potential interviews. We extended interview invi-
tations to all 44 of these rural hospitals, and ultimately, 26 (out
of 44) rural hospitals participated in Phase 3 interviews. The 26
hospitals we interviewed in Phase 3 turned out to be virtually
the same set of hospitals we had engaged with in Phase 2. In
essence, the high- and low-engagement hospitals that responded
in 2019 were largely the same hospitals that had been in the top
or bottom categories in 2015 and had already been in contact
with us during the earlier phase. This overlap reflects a stability
in CHP engagement levels over time and aligns with findings in
the broader healthcare context. For example, Karim et al. (2025)
find remarkable stability (and resistance to change) in telehealth
adoption levels among U.S. rural hospitals.

Following these semi-structured interviews, we conducted
25 follow-up interviews from January to December 2021. The
purpose was to evaluate the interventions and strategies imple-
mented during the “continuous improvement and innovation”
phase, assess their long-term effectiveness, and identify any on-
going or new challenges healthcare professionals faced in the
evolving digital scaling process. This final set of conversations
helped us capture how participants’ perspectives and strategies
adapted over time, offering a more comprehensive understand-
ing of the CHP's progression.

All interviews were conducted in Mandarin to allow partici-
pants to express themselves naturally and minimize language
barriers. We then translated each interview into English and
performed a back-translation to ensure accuracy. The semi-
structured format enabled us to adapt our questions as new
themes emerged. However, some interviewees in rural settings
were initially hesitant to discuss operational problems. To ad-
dress this, we emphasized relationship-building (e.g., informal
conversations, reassurances of confidentiality) before initiating
formal interviews.

3.3.4 | System Log Data and Quantitative Metrics

We also examined 203 system log entries documented between
2020 and 2022, capturing software updates, technical glitches,
service operation issues, and managerial concerns (Supporting
Information I). These logs provided timestamped records that
we subjected to process mining methods (Pentland et al. 2021),
enabling us to detect how technical and managerial changes
overlapped with tensions and management responses over time.
By cross-referencing log timestamps with meeting notes and in-
terview data, we identified challenges leading to management
responses (e.g., severe technical failures that spurred additional
training or policy adjustments). Because patient confidential-
ity was paramount, we redacted, or anonymized, sensitive in-
formation in these logs. Some entries lacked sufficient details,
prompting follow-up interviews with IT staff (in urban and rural
hospitals) to clarify the nature of the reported technical issues.

In addition to the system log data, we also collected rankings
and performance metrics on online consultations requested by

the participating rural hospitals from 2015 to 2022. These nu-
merical indicators helped us to assess the adoption, reach, and
effectiveness of telehealth services within the CHP. In turn, we
used them to triangulate our insights derived from qualitative
datasets, verifying trends such as increased consultation up-
take after newly introduced platform features or major policy
changes. All consultation logs were also manually reviewed
to identify any COVID-19-related cases, and only a handful of
severe COVID-19 consultations were found. These cases were
managed through CHP's separate COVID-19 pathway.

3.4 | Data Analysis

We adopted a detailed and iterative approach to data analy-
sis, employing NVivo software. We arranged our diverse data
sources into chronological order to ensure a comprehensive
analysis through thematic analysis (Gioia et al. 2013). By align-
ing data chronologically and thematically with these three
phases, we were able to trace key events in the scaling process
and could capture how tensions and responses evolved over
time. We conducted data collection and analysis in tandem, cod-
ing our data in parallel with further data collection. This inte-
gration facilitated the continuous refinement and adjustment of
our data collection in response to emerging insights, ensuring
that our research remained adaptive throughout our study. We
now outline our three-step coding procedure: (i) open; (ii) axial;
and (iii) selective coding.

3.4.1 | Step1—Open Coding

Data from multiple sources were coded to arrive at a timeline
of events representing the scaling process between May 2010
(when the CHP was officially approved) and December 2022
(conclusion of the “continuous improvement and innovation”
phase). We began by categorizing the raw data into manageable
first-order concepts. This involved assigning preliminary codes
to segments of data that described their basic content and mean-
ing. Each data snippet—relating to, for instance, identified par-
adoxical tensions, or management responses—was tagged with
provisional labels that captured its essence (e.g., performing,
belonging, or organizing tension; Gioia et al. 2013). Thereafter,
we consolidated similar coding to establish our initial set of
first-order codes. As these codes naturally clustered around spe-
cific time periods and activities, we could associate them with
each phase.

3.4.2 | Step2—Axial Coding

We aligned our initial set of first-order codes with existing re-
search on paradoxical tensions (e.g., Lewis and Smith 2022;
Wei et al. 2022), and digital scaling (e.g., Huang et al. 2017;
Tatarinov et al. 2023), allowing us to detect significant pat-
terns and interconnections among core codes (e.g., type of
tension, and phase of the digital scaling process). This step
involved substantive coding, in which we used key concepts
from extant studies to refine our data and establish rela-
tionships between concepts. Through this process of empir-
ical data analysis contextualized by theoretical frameworks
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(Strauss and Corbin 1990), we crafted detailed narratives for
each phase of digital scaling that described how and where
paradoxical tensions manifested and how management re-
sponses were used to mitigate them. These comprehensive
descriptions were corroborated by key informants. This cod-
ing procedure resulted in a robust classification of data into
primary and secondary categories, ensuring a clear “trail of
evidence” that linked our analytical conclusions directly back
to the underlying data (Supporting Information J-L). We vi-
sually differentiated the data sources by using broken lines
in Supporting Information J-L to clearly identify the distinct
tensions and responses from different entities. As an author
team, we also evaluated the codes for their robustness, check-
ing for consistency, possible overlaps, and any data gaps,
ensuring that findings were comprehensive, accurate, and
replicable.

3.4.3 | Step 3—Selective Coding

In our final step, we followed up on the results of our axial cod-
ing with another round of interviews with key respondents in
rural hospitals. We also used quantitative metrics to classify the
engagement levels of rural hospitals participating in the CHP
by ranking them according to the volume of online consultation
requests they initiated. Each hospital was assigned a rank in de-
scending order, with the top 10% classified as high-engagement
hospitals (i.e., significant utilization of the CHP's online consul-
tation services) and the bottom 10% as low-engagement hospi-
tals (i.e., minimal use of the online consultation services). This
method of segmentation (suggested by Zhao et al. 2019) helped
us understand how rural hospitals' different management re-
sponses to paradoxical tensions affected CHP engagement.

Throughout the analysis, the two lead authors engaged in a con-
tinuous dialogue, revisiting datasets to refine codes and themes.
Where disagreements arose (e.g., regarding a code's meaning,
or its assignment to a phase), we re-examined the relevant data,
consulted additional sources, and, if needed, sought the perspec-
tives of a third co-author. If discrepancies persisted, the entire
author team convened to review the contested codes or themes
to reach consensus. Finally, we validated our in-depth case de-
scription (across phases) with key informants.

By explicitly aligning our open, axial, and selective coding with
the three phases of digital scaling, we ensured our analysis was
both grounded in rich empirical data and theoretically informed.
We used metrics such as the volume of consultations requested
by rural hospitals to cross-check the insights gained from our
qualitative data and to confirm patterns. This approach allowed
us to trace how tensions and management responses unfolded
over time and demonstrate their impact on the scaling process
and CHP engagement.

4 | Findings

We outline our findings to illuminate the process of digital scal-
ing of a CHP. Following three distinct, but interrelated, phases
of the digital scaling process, we evidence salient paradoxical
tensions across phases. We then develop insights that provide an

understanding of how paradoxical tensions were (not) managed
by rural hospitals.

4.1 | Paradoxical Tensions During the Digital
Scaling Process

At the inception of the CHP, the CHP Director delivered an
opening talk, emphasizing a clear and pressing need “for suc-
cessful scaling to tackle significant disparities in healthcare access
and medical resource allocation that many of our communities
endure. [...] Particularly in our rural areas, the scarcity of special-
ized medical services has severely impacted the health and well-
being of numerous individuals.” This statement clearly drew out
the need for a successful scaling process to tackle disparities re-
garding health service delivery between urban and rural areas.

4.1.1 | Phase 1—Digital Foundation Building Phase:
Belonging Tension

Zuhaf, the organization leading the CHP, faced an identity
conflict at the outset: it wanted to preserve its own distinctive
telehealth practices while still complying with the national tele-
health standards (as mandated by the Opinions of the National
Health and Family Planning Commission on Promoting Remote
Medical Services, Supporting Information B). These national
standards aimed to create consistency across urban and rural
hospitals, but they risked overriding some of Zuhaf's specialized
teleconsultation methods. This tension arose from the disso-
nance between aligning with national healthcare policies that
prioritized centralization (e.g., emphasizing standardization
and uniform data protocols) and addressing local healthcare
needs through decentralized, tailored solutions. While a central-
ized strategy aligned with national goals, it risked overlooking
unique local healthcare conditions. Conversely, a decentralized
approach supported local responsiveness but risked departing
from national standards. The CHP Director articulated this be-
longing tension during a 2014 meeting, saying, “We navigated
between our unique vision and national healthcare policies, aim-
ing to reconcile our autonomy with overarching directives that
sometimes conflicted. Our objective was to enhance access to
quality treatment locally, aligning with national goals yet facing
challenges in balancing the distribution of medical resources and
improving diagnostics within telehealth care” (Meeting record;
April 2014).

Decisions on strategic orientation made by Zuhaf had a ripple
effect on how rural hospitals and healthcare professionals per-
ceived their roles and identities, intensifying belonging tension,
particularly in resource-constrained environments. In such set-
tings, rural hospitals struggled to adjust their limited resources
to meet the demands of integrating into the CHP's standardized
framework. For example, conflicts emerged over data reporting
and treatment protocols, as rural hospitals faced challenges in
meeting IT compliance requirements with insufficient infra-
structure and support. One rural Managing Director noted:
“Mandating a standardized data format delayed [our] telehealth
integration by approximately three months, as it conflicted with
[our] existing workflows and exceeded the hospital’s technical and
administrative capacity.” This illustrates how a one-size-fits-all
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standard (centralized approach) clashed with a rural hospital's
established practices, intensifying the sense of being an outsider
to the process.

In response, rural hospitals experienced their own belonging
tension: whether to adopt an opportunistic mindset, maximizing
self-gain, status, and resource accumulation, or a cooperative
mindset, prioritizing collective success within the CHP frame-
work. This tension reflects a deeper identity struggle—rural
hospitals wanted to retain autonomy to address local healthcare
priorities, yet they also recognized that their long-term success
was dependent on cooperation and synergy within the CHP. A
Managing Director (rural hospital) explained: “Joining the CHP
initially appeared as an excellent opportunity to enhance our pro-
file and capabilities. However, aligning with the broader [CHP|
goals sometimes means compromising our own strategies and au-
tonomy. There have been instances where we had to adjust our
local priorities, which has occasionally led to internal debates on
whether the trade-offs are justified by the benefits” (Meeting re-
cord; August 2014).

The strategic orientation to centralize or decentralize magnified
belonging tension for rural hospitals, depending on how rigidly
standardized requirements were enforced or how much auton-
omy was granted in adapting them. When centralization pre-
vailed, rural hospitals found their autonomy constrained, often
leading to resistance or opportunistic behavior as they sought
to protect local interests. In contrast, a decentralized approach
gave rural hospitals more control over decision-making, such
as tailoring data reporting protocols or clinical workflows to
fit local realities. This flexibility fostered a more cooperative
mindset, strengthening partnerships with urban hospitals and
specialists. A Managing Director (rural hospital) described this
tension: “When the urban hospital insisted on a uniform report-
ing standard, we felt torn between following their rules and tai-
loring services to our local context. It made us question whether
we still had any say in shaping patient care, and whether we truly
belonged in a partnership or were just expected to comply.”

Within rural hospitals, healthcare professionals faced their own
belonging tension, struggling to balance between maintaining
their clinical independence (preserving professional identity)
and adhering to telehealth protocols (embracing a new role as
telehealth collaborators). A doctor (rural hospital) reflected on
this tension: “As we started integrating CHP into our care deliv-
ery, I had personally noticed an unsettling trend where our clin-
ical judgment was second-guessed. It was as if the autonomy we
once had in making crucial decisions for our patients was slip-
ping through our fingers. We needed to address this erosion of
decision-making power; otherwise, it would have undermined
my own and my colleagues’ ability to provide care that is tailored
to our patients’ needs” (Meeting record; November 2013). These
constraints were often driven by urban specialists overseeing
telehealth consultations, which rural doctors perceived as un-
dermining their local expertise. This created friction, as rural
doctors felt their long-standing clinical knowledge was dis-
missed, leading to frustration and even distrust. A rural doctor
expressed this sentiment: “It felt as if our years of clinical expe-
rience counted for less now. The specialists from urban hospitals
frequently dismissed our judgments, undermining the trust we
had built with our patients.”

The identity struggle experienced by rural doctors became a cat-
alyst for change within their institutions and prompted Zuhaf
to reconsider its approach to managing the CHP. Initially, rural
doctors expressed significant frustration, as rigid clinical pro-
tocols and limited autonomy undermined their professional
identity. Their feedback, however, prompted CHP leadership to
respond by enhancing IT support and introducing greater flex-
ibility in clinical protocols, moving away from the earlier rigid,
one-size-fits-all approach. Interestingly, this shift created its
own form of belonging tension for Zuhaf. Previously positioned
as primary decision-makers, they now had to redefine their role
to belong in a more egalitarian partnership. Consequently, this
adjustment led CHP leadership to revise its approaches regard-
ing resource distribution to foster a more inclusive and coopera-
tive telehealth environment.

Belonging tension surfaced across urban and rural hospitals, as
well as among rural healthcare professionals, during the process
of establishing the CHP's digital foundation. Each entity sought
to preserve its distinct roles and identities, while simultaneously
integrating into the CHP's telehealth initiative. Following the
official launch of the CHP in 2015, the CHP progressed to the
system integration and governance phase focused on enhancing
interoperability, strengthening governance structures, and bal-
ancing national objectives with local healthcare needs to ensure
sustainable and effective telehealth services.

4.1.2 | Phase 2—System Integration and Governance
Phase: Organizing Tension

In the second phase, the CHP prioritized ensuring interoper-
ability across diverse rural hospital systems, leading to an or-
ganizing tension. With interoperability among all participating
rural hospitals confirmed as a top priority for the CHP, urban
hospitals established standardized IT policies demanding strict
IT compliance and led the drafting of system-wide policies for
telehealth usage. Their policy incorporated penalties for non-
adherence and incentives for compliance: “Party B’s [rural hos-
pital’s] annual online consultation requests must exceed 200, with
over 3000 participants in online medical education per year, and
the remote electronic library must have over 100,000 views and
over 20,000 downloads per year.” Rural hospitals meeting these
performance targets received additional support, including:
“The priority to join academic and technical exchange workshops
and forums led by Party A [urban hospitals]” and “The right to
obtain scientific research reports based on the medical health
data collected by Party A” (described in the CHP Cooperation
Agreement).

The policy was intended to drive more teleconsultation re-
quests among all participating rural hospitals. However, the
strict performance targets set by the CHP often exacerbated
the organizing tension in rural hospitals, forcing them to nav-
igate a paradoxical tension between standardization and ad-
aptation. On one hand, there was the need to comply strictly
with standardized protocols to secure incentives (e.g., aca-
demic exchange opportunities and access to research data).
On the other hand, there was an imperative to adapt these
protocols to fit local operational constraints such as limited
technical resources, staffing shortages, and varying levels of
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digital literacy among healthcare professionals. This tension
prompted the need for local adaptation, where rural hospitals
modified workflows, adjusted consultation processes, and im-
plemented workarounds to accommodate resource constraints
while still striving to meet IT compliance. One Managing
Director (rural hospital) explained: “We were expected to hit
the number of online consultations each month. If we did not,
we could lose funding (e.g., some travel funding to participate
workshops or forums) or our eligibility for additional support.
But our local situation changes day to day: sometimes we lack
capacity to run all those sessions on schedule. We ended up jug-
gling these rules on one side and our real patient needs on the
other.”

Organizing tension occurred as one entity's actions (e.g., urban
hospitals’ imposing IT compliance) directly shaped and am-
plified the constraints and responses of the other entities. One
rural hospital's Managing Director illustrated: “We had to sub-
mit patient scans in a specific format that was compatible with the
urban hospital’s platform [CHP], but our older imaging systems
often generate files that do not meet those requirements. It slowed
down every consultation: we will spend more time converting files
or redoing scans just to match the guidelines. That extra step frus-
trated our staff, and patients ended up waiting for care.” A site
visit in 2019 revealed similar challenges. As shown in photo 1
(Supporting Information F), a rural doctor uses two computers
during teleconsultations, one for accessing the CHP platform
and the other for viewing medical images from the local health
system due to compatibility issues. Photo 2 illustrates staff mem-
bers frequently troubleshooting file-format incompatibilities.

The organizing tension that rural hospitals faced—balanc-
ing adherence to uniform standards with adapting to local
realities—edspilled over into contradictions experienced by
rural healthcare professionals. They encountered their own ten-
sion between relying on formal coordination mechanisms and
the need for reciprocal, flexible coordination in rural settings.
On one hand, formal coordination, with clearly defined roles
and responsibilities, provided clear structure and process in tele-
health operations. As a doctor from a rural hospital's cardiology
department noted: “Everyone knew their roles and responsibili-
ties to avoid confusion and ensure efficiency during consulta-
tions.” However, the unpredictable realities of rural healthcare
service delivery often required a more reciprocal coordination
approach, where close collaborations between rural doctors
and rural hospital managers were essential to address emerg-
ing challenges. For example, when technical or administrative
issues arose, healthcare professionals would escalate their con-
cerns to rural hospital managers or urban hospital administra-
tors. This process often led to policy adjustments, additional
training, or reciprocal support to resolve these challenges. As an
administrative assistant (rural hospital) noted: “While guidelines
helped set a clear structure, in reality, we often had to improvise
when things did not go as planned. Technical issues popped up
unexpectedly, and there was no time to follow lengthy procedures.
We relied on quick decisions and teamwork.”

While reciprocal coordination provided greater flexibility
and responsiveness to on-the-ground issues, it also led to in-
efficiencies due to its reliance on informal, personal relation-
ships, and ad-hoc problem-solving mechanisms. This created

inconsistencies in how challenges were addressed across dif-
ferent rural hospitals, leading to variations in the quality of
telehealth service delivery. A doctor (rural hospital) reflected:
“While it was helpful that we can quickly reach out to colleagues
or managers when issues came up [using WeChat, a widely used
communication platform in China similar to WhatsApp], it often
felt unstructured. Sometimes the way we solved a problem here is
completely different from how another hospital handles the same
issue. This inconsistency not only wasted time but also affected
the quality of care we could provide.” This highlighted a critical
aspect of organizing tension: while reciprocal coordination fos-
tered adaptability and local problem-solving, it also risked cre-
ating dependency on reactive measures rather than promoting
systemic formal solutions.

Although the CHP had achieved a higher degree of coordina-
tion, by late 2018 the increasing volume of teleconsultation re-
quests and system inefficiencies underscored the urgent need
for further improvements. In response, the CHP transitioned
into a continuous improvement and innovation phase focused
on refining the platform through new technologies and targeted
technical fixes to ensure long-term system stability.

4.1.3 | Phase 3—Continuous Improvement
and Innovation Phase: Performing Tension

During the third phase of the CHP scaling process, the focus
shifted toward continuous improvement and innovation,
aimed at addressing persistent challenges in rural healthcare
environments by the CHP. Despite significant progress made
during system integration in phase 2, the growing volume of
teleconsultation requests exposed systemic inefficiencies, such
as limited bandwidth, outdated infrastructure, and subopti-
mal platform functionalities. To address these inefficiencies,
there were two options for the CHP: (i) introducing advanced
technologies such as 5G connectivity and remote monitoring
for elderly patients, which presented opportunities to enhance
care quality and accessibility; and (ii) focusing on continuous
improvements, optimizing current processes, and fixing system
inefficiencies identified through system logs. However, these
options highlighted a performing tension, which stemmed from
the conflicting pursuit of the CHP's social and financial goals.
Specifically, this tension became salient as the CHP faced com-
peting demands to improve service accessibility and patient out-
comes through technological innovation, while simultaneously
maintaining cost efficiency through continuous improvements
within the existing platform.

This tension was voiced by rural healthcare professionals, who
were advocating for improvements and innovation to better
address patients' care needs. Healthcare professionals faced a
performing tension between two competing goals. On the one
hand, they recognized that the adoption of new technologies
could significantly improve healthcare outcomes by enhancing
diagnostic accuracy, patient monitoring, and real-time consul-
tations. For instance, 5G networks facilitated seamless, high-
definition teleconsultations, while remote monitoring devices
enabled continuous health tracking for elderly patients, reduc-
ing emergency incidents. A doctor (rural hospital) expressed this
tension: “It was about creating a lifeline for many of our patients,
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especially the elderly who cannot easily travel. For them, having
remote monitoring devices can mean the difference between a reg-
ular check-up and an emergency. These devices helped us track
their health daily, making sure any changes in their condition are
caught early.”

On the other hand, these advancements introduced consider-
able learning costs (e.g., time and resources required for train-
ing) and translational costs (e.g., adapting clinical workflows
to new systems). This was reflected by an IT Director (rural
hospital): “We were at the frontlines of telehealth, and it was
clear that some of our tools became outdated quickly. We were
supposed to be in the business of cutting-edge healthcare, and
that was what our doctors told me, but our telehealth platform
needed a serious upgrade for us to truly make a difference in our
patients’ lives.” A doctor (rural hospital) also expressed con-
cerns about the financial implications: “While new technolo-
gies are transformative, the cost of adopting and maintaining
them is overwhelming. It was not just the equipment, it was the
training, system upgrades, and the resources needed to keep ev-
erything running smoothly.”

The performing tension experienced by rural healthcare profes-
sionals spilled over into rural hospitals, influencing decisions
around resource reconfiguration. They were caught between
investing in new technologies to meet evolving healthcare de-
mands and maintaining existing CHP practices to ensure op-
erational stability. Some rural hospitals actively supported the
adoption of new technologies, viewing them as essential invest-
ments for long-term healthcare improvement. These hospitals
prioritized advanced connectivity upgrades and integrated more
comprehensive remote patient monitoring devices connected to
the CHP to improve chronic disease management. Their goal
was to invest upfront, anticipating that the long-term benefits
in patient outcomes and operational efficiency would outweigh
initial costs.

Other rural hospitals, however, hesitated, prioritizing the op-
timization of current systems, arguing that modest upgrades
could deliver sufficient benefits without over-stretching
their financial resources. They embraced incremental im-
provements to enhance the quality of telehealth services.
Improvements included adjusting system settings (e.g., ap-
pointment conflict notifications and displays of patient and
expert information after scheduling), and creating new inter-
faces or functions (e.g., adding video consultation room in-
quiry modification interface and automated SMS reminders).
These adjustments may address operational bottlenecks with-
out incurring substantial costs. A managing director (rural
hospital) noted: “Our role in providing additional resources to
support our doctors in adopting the changes was crucial. We
needed to ensure these changes were smoothly integrated into
our operations. [...] We appreciated the system enhancements
but adapting to them required thoughtful resource management
on our part.”

The tension within rural hospitals also influenced urban hos-
pitals, compelling them to reassess and potentially redefine the
goal of the CHP. Urban hospitals faced strategic decisions about
the CHP's future direction. The growing demands from rural
hospitals raised critical questions: Should the CHP prioritize its

social mission, committing substantial investments to techno-
logical innovations that address rural healthcare inequity?; Or
should it focus on maintaining financial sustainability, ensuring
that resources are allocated efficiently to support long-term via-
bility? The CHP Director reflected: “We were facing a challenge
here as we sought to expand our telehealth's social value while at
the same time tightly managing our financial burden. Our com-
mitment to integrating 5G technology was crucial to enhancing
patient care and service accessibility. While such improvements
promised to revolutionize service delivery, they came with a hefty
price tag.”

Taken together, phase 3 illustrated how performing tension rip-
pled across the CHP. This performing tension highlighted com-
peting goals of continuous improvement and innovation within
the CHP, particularly in a resource-constrained environment. In
promoting healthcare equality in rural regions, the CHP had to
balance the social benefits brought by technological innovation
with the need to maintain financial stability.

4.2 | Management Responses to Paradoxical
Tensions During the Digital Scaling Process

4.2.1 | Management Responses to Belonging Tension in
the Digital Foundation Building Phase

During the digital foundation building phase of the CHP
(around April 2013), Zuhaf attempted to balance centralization
with local autonomy. At that time, Zuhaf implemented a strict
contractual agreement to standardize critical operations (clini-
cal standards, patient data management, teleconsultation work-
flows, IT security protocols) across the CHP network. However,
the contractual agreement often clashed with the rural hospi-
tals' desire for autonomy, particularly in managing patient data
and local care practices. To address these competing demands,
Zuhaf initially adopted an “either-or” response, emphasizing
strict compliance. The CHP Director highlighted the struggle
to align these divergent needs: “When we started building our
healthcare network, it was crucial to have everyone on the same
page, so we set up strict rules through formal contracts. These con-
tracts were not just pieces of paper; they came with penalties if not
followed. This approach helped to ensure that all our rural hospi-
tals stuck to the agreed-upon guidelines. We did this to make sure
that no matter where you are in our network, you can expect the
same high quality of care” (Meeting record; April 2013).

This strict, either-or approach resulted in “ceremonial confor-
mity” among most rural hospitals. They did attend the required
workshops and signed the agreements to show formal compli-
ance, but in day-to-day practices clearly many continued to op-
erate independently. Rural hospitals sought to leverage the CHP
to enhance their own resources and reputation, often while
avoiding full CHP integration. A managing director (rural hos-
pital) explained: “We had been part of the CHP from the start. On
paper, it looked like we were fully on board. But to be honest, we
had hit some real snags putting it all into practice. Integrating this
new digital service and sharing patient data - it had been a slower
process than expected. We had our concerns about how it all fitted
with our current systems and how secure the data sharing was. [...]
These changes took time and needed to fit into our way of doing
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things without compromising our patients’ trust or our hospital's
operations.”

This response from rural hospitals, however, while establish-
ing a baseline of compliance, exposed its limitations in fos-
tering genuine engagement. By 2014, seeing the limitations of
the strict approach, Zuhaf shifted to a “both-and” approach.
This balanced response sought to maintain necessary central
controls while empowering local autonomy in the rural hospi-
tals. Specifically, this response involved facilitating collabo-
rative policymaking through structured dialogue to integrate
rural hospitals' local needs into the CHP's broader operational
framework. Our data show that, in 2014, the CHP conducted
15 workshops and 27 meetings with rural hospital directors
and healthcare professionals (Supporting Information E).
These sessions were designed to jointly develop strategic di-
rections and practical solutions. In addition, CHP leaders
gathered and integrated feedback from the rural hospitals to
address local challenges and improve the platform's function-
ality. The CHP Director reflected on the effectiveness of these
collaborative policymaking sessions, stating: “These sessions
proved invaluable for fostering cooperation and allowed us
[urban hospitals] to address and adapt to the specific needs
and challenges faced by each hospital. Through open dia-
logue, we uncovered practical solutions that have since been
implemented across rural hospitals in other regions in China”
(CHP Director).

These collaborative policymaking activities enabled the CHP
to identify clearly and address the rural hospitals’ specific
resource needs. Through structured dialogues, the CHP rec-
ognized rural hospitals’ requirements for resources such as
shared training sessions and opportunities for joint procure-
ment of equipment, knowledge transfer from urban specialists,
and technical assistance. Consequently, rural hospitals could
acquire critical digital capabilities without over-stretching
their limited financial budgets. Moreover, these collabora-
tive interactions provided rural hospitals with greater clar-
ity on effectively integrating centralized CHP standards into
their local operations, helping them balance local autonomy
with necessary standardization. Ultimately, rural hospitals
were able to leverage more systematically urban hospitals’ re-
sources, including joint training programs, knowledge trans-
fer initiatives, and technical assistance from urban specialists,
to strengthen their local healthcare delivery. Although these
interactions were limited at first, rural hospitals began to
perceive the potential benefits of collaborative efforts. They
anticipated that joining the CHP could enhance the ability to
manage complex patient cases locally, thereby reducing the
need for patient transfers and improving healthcare access in
remote areas: “Online consultation services had the potential
to bridge the expertise gap significantly, allowing us to deliver
urban-level care to our patients” (Managing Director, rural
hospital). Additionally, rural healthcare professionals found
these interactions enriching, as collaborative policymaking
dialogues allowed them to articulate their local challenges and
receive practical advice tailored specifically to their context.
One healthcare professional from a rural hospital expressed
the mutual learning outcomes from these exchanges: “It was
enlightening to see the medical advice was useful for our local
patients, and it was a two-way street — we learn about the new

treatment from our urban colleagues and they learn from our
settings and the challenges we are facing” (Healthcare profes-
sional, rural hospital, during a network integration workshop
in 2014).

Despite this progress, a few rural hospitals still viewed the CHP
as a competitive threat due to their close geographical proximity
to an urban hospital. As collaboration between urban and rural
hospitals within the CHP increased, so too did competitive ten-
sions when a rural hospital, closely located to an urban hospital,
experienced that some patients chose to bypass their local rural
hospital in favor of a direct consultation at a nearby urban hos-
pital. The Managing Director (rural hospital) explained: “CHP
provided telehealth services that we believed could help to improve
the quality of our medical care and relieve our patients’ suffering.
[...] However, we are 20 min away from the next urban hospital.
Having been provided with a consultation by the [urban] hospital,
patients often preferred to [then] consult directly with that hospital
instead of staying at our hospital for a remote consultation. In this
case, we were no longer collaborators but competitors.”

During a workshop, another managing director (rural hospital)
echoed these concerns: “Despite viewing this collaboration as an
opportunity, we [hospital directors] were concerned about patient
retention. After receiving initial consultations through the CHP,
patients often chose to pursue further treatment directly [at the
urban hospital].” Nevertheless, the shift toward a more balanced
management approach, characterized by fostering dialogue and
shared understanding, led to tangible outcomes. The number
of rural hospitals participating in the CHP increased from 119
in 2013 to 137 in 2014 (Figure 3). This growth reflects the suc-
cessful transition in management responses, highlighting the
increased recognition and acceptance of CHP's value among
rural hospitals.

4.2.2 | Management Responses to Organizing Tension
in the System Integration and Governance Phase

The organizing tension identified in this phase revolved around
the inherent challenges that arose when centralized IT policies
implemented by urban hospitals within the CHP encountered
the diverse operational realities of rural hospitals. To address the
tension, rural hospitals again adopted a “both-and” approach,
which involved the implementation of strict IT policies for es-
sential functions, to maintain system integrity, while allowing
flexibility in less critical areas. For example, in the case of data
security, rural hospitals adhered strictly to the CHP's encryp-
tion standards and privacy protocols to protect patient informa-
tion during online consultations: “Ensuring [that] our patients
fully understood the online consultation process was crucial, es-
pecially when it came to their rights and what they could expect
from the service” (Managing Director, rural hospital). However,
while strict adherence to IT policies is non-negotiable in critical
areas, rural hospitals were granted some leeway in less critical
domains to enhance service accessibility and patient satisfac-
tion. For instance, rural hospitals might adjust the appointment
scheduling to offer more flexible timing options, which are more
aligned with the local community's lifestyle, such as late eve-
nings, or early mornings, consultations to accommodate work-
ing patients for those involved in farming activities.
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Recognizing the value of local adaptations, urban hospitals
shifted from a strict “either-or” IT compliance model to a sup-
portive “both-and” approach, balancing core standards with
rural-specific needs through technical support, resources, and
incentives. This improved CHP's interoperability by bridging
rigid compliance with operational flexibility. The CHP Director
explained: “We saw that when rural hospitals made changes to
fit their needs, things improved. We had adjusted our approach
to not only keep the rules strict where it mattered like security, but
also to help and encourage these hospitals to make changes that
worked for them. For example, we offered support and even re-
wards for rural hospitals that developed new ways to use technol-
ogy that still met our main goals.”

The transition from an “either-or” to a “both-and” approach
at rural hospitals also significantly influenced how healthcare
professionals interacted with the CHP. They became active par-
ticipants in the scaling process, participating more in decision-
making and contributing their on-the-ground insights into how
systems and processes could be improved. They attended work-
shops and training sessions to share best practices, learned from
others' adaptations, and collectively brainstormed solutions to
new challenges. “We identified that the standardized appointment

scheduling system was not fitting well with rural patients’ agri-
cultural work schedules. During our last workshop, I was able to
raise this issue and proposed an adjustment to the teleconsultation
scheduling to allow more flexible time slots. We implemented a pilot
program that adjusted consultation times to early mornings and
late evenings, which significantly increased patient attendance
and satisfaction. It was rewarding to see our specific local needs
influenced the broader system changes and improving our service
delivery” (doctor, rural hospital). Rural hospitals began custom-
izing IT protocols to better align with their specific operational
realities. For instance, they developed a customized scheduling
spreadsheet that aligned online consultation slots more closely
with the availability of healthcare professionals and patients.

While these local adaptations provided crucial benefits, they
often led to disagreements and conflicts with the centralized
systems of the CHP (and urban hospitals), particularly when
customized solutions deviated from established protocols.
Overall, the demand for CHP services fluctuated (Figure 4) with
moderate usage at the outset, followed by a peak in early 2016
and then a period of stabilization. The overall trend suggests a
gradual but steady increase in the adoption of online consulta-
tion services among rural hospitals.

Number of Rural Hosptials Pasticiating in the CHP

2010 2011

2012 2013 2014

Year

FIGURE3 | The number of rural hospitals participating in the CHP (2010-2014).
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4.2.3 | Management Responses to Performing Tension
in the Continuous Improvement and Innovation Phase

During the final phase of the digital scaling process, we found
that rural hospitals, constrained by limited financial resources
and workforce shortages, faced significant challenges in fully
adopting new technologies. They had to constantly negotiate
between the need for cost-efficiency and the pressure to invest
in advanced technologies to keep pace with evolving health-
care demands. To manage these challenges and address perfor-
mance tensions, they implemented a modularization strategy.
Specifically, rural hospitals combined the selective adoption
of advanced technologies with essential system maintenance.
This approach enabled them to effectively address over 200
system-related issues (events) identified through system log
reporting data (Supporting Information I). These events were
classified by the rural hospitals into modules associated with:
(i) system functionality; (ii) technical support; (iii) service
optimization; and (iv) quality and compliance management
(Table 1). Each module catered to a particular aspect of online
consultation services.

Table 1 details the modularization strategy that rural hospitals
employed to address performing tension, categorizing each
module type and demonstrating how system events were re-
solved through advanced technologies or system maintenance.
We found that the “technical support” module utilized ad-
vanced technologies to resolve the vast majority (62) of its 75 re-
corded issues, such as system crashes and camera malfunctions.
The “quality and compliance management” module ensured
adherence to procedural, confidentiality, and quality control
standards. Out of 20 related events in this area, advanced tech-
nologies were able to address 14 (e.g., improving the speed of
triage management systems), with the remaining six required
maintenance interventions (e.g., updating SMS inquiry sys-
tems). The “system functionality” and “service optimization”
modules mainly emphasized maintenance as the means of reso-
lution rather than adopting advanced technology. This approach
underlined a commitment to maintaining the stability of the
CHP system and continuously improving its existing function-
ality without extensive overhauls. Thus, the system remained
stable and reliable, which was crucial for the seamless delivery
of its online consultation services.

TABLE1 | Rural hospitals' modularization strategy to address performing tensions.

Modularization strategy performed by rural hospitals

Total
Module events Resolved by adopting Resolved through
type Description recorded advanced technologies system maintenance
System Manages all aspects of system 54 (26.60% Implemented in 7 events Applied in 47 events to
functionality  functionality, including software of all to resolve issues [e.g., add resolve issues [e.g., automatic
updates, the addition of new events) multidisciplinary consultation triage: Delete all; suggest
features, and improvements to function (Event ID 197)] making it a configurable
the user interface to enhance option in the dictionary
overall system performance for direct freezing (Event
and user experience ID 3) and after scheduling,
the queue displays the
information of patients
and experts (Event ID 8)]
Technical Addresses technical glitches 75 Used for 62 events to resolve Necessary in 13 events
support such as system crashes, (36.95%) issues [e.g., service memory (e.g., when the meeting
camera unresponsiveness, or causes crash (Event ID 182) starts and ends, an overlay
memory overload issues that and lag in opening the high- prompts, blocking the next
impact the user experience speed camera (Event ID 191)] mouse operation [Event
ID 162) and Canceled
consultations still require
data retention (Event ID 136)]
Service Focuses on improving the 54 Implemented in 35 events Applied in 19 events
optimization operational efficiency of (26.60%) to resolve issues [e.g., to resolve issues [e.g.,
service delivery, including insert flexible consultation add undetermined level
scheduling integration and rooms in the triage to hospital grading
admin and IT support interface (Event ID 42)] categories (Event ID 57)]
Quality and Ensures that all operations 20 (9.85%) Implemented in 14 events Applied in 6 events to
compliance adhere to the necessary to resolve issues [e.g., during resolve issues [e.g., add a
management procedural, confidentiality, triage management, the expert menu to the operational

and quality control standards

search function is too slow for
all queries (Event ID 201)]

analysis management for
short message inquiry, which

is used to query sent SMS
notifications (Event ID 101)]
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The balanced approach in which technological advancement
addressed complex issues, while regular maintenance ensured
system integrity and operational efficiency, exemplified a “both-
and” management response. This approach has three advan-
tages. First, by breaking down the online consultation service
into distinct modules, each aspect of the service could be spe-
cifically tailored to meet the unique needs and challenges of dif-
ferent rural hospital environments. A managing director (rural
hospital) explained the decision to adopt this modularization
approach: “We had seen first-hand the importance of technology
in extending our reach and improving care, but a one-size-fits-
all solution just did not work in our diverse settings. By breaking
down the CHP into specific, manageable modules, we could tailor
our services to exactly what was needed. This approach did not
just solve our current issues; it set us up to adapt and expand as
technology and patient needs evolve.”

The second advantage of the approach was that modularization
enabled quicker identification and resolution of specific issues.
When problems were confined to specific modules, they could
be addressed more efficiently, without disrupting the entire sys-
tem. An IT Director (rural hospital) reported that: “One of our
critical challenges was the lagging video feeds during online con-
sultations, especially with [the] high-speed cameras essential for
detailed medical assessments. With the introduction of 5G tech-
nology, we saw a remarkable improvement.” The third advantage
was that modularization encouraged more active participation
from rural hospitals in the scaling process. As rural hospitals
identified areas for improvement within specific modules, tar-
geted feedback was provided, which could be more quickly
acted upon. A managing director (rural hospital) explained:
“Whenever we spotted something in the system that could be bet-
ter, we reported it right away. This way, changes could be made
quickly and where needed. It was great because it felt like we were
directly shaping the scaling process of the CHP.”

Not all rural hospitals, however, moved in the same direc-
tion. Some resisted the adoption of new technologies, often
driven by stringent budget constraints that made it financially
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infeasible to do otherwise. A managing director (rural hospi-
tal) commented: “Budget constraints were a real barrier for us.
We saw the advantages these new technologies could offer, but
the financial aspect was daunting. It was challenging to com-
mit to significant investments when our resources were already
stretched thin.” Other rural hospitals exhibited risk-averse be-
havior, wary of the disruptions new technologies might impose
on established workflows. A doctor (rural hospital) noted: “We
were cautious about integrating new technology. The potential
for disruption to our established routines, which are crucial for
patient care continuity, was something we took very seriously.”
Additionally, cultural elements played a part, with some rural
hospitals indicating satisfaction with their current system and
showing very little interest in embracing change. A doctor
(rural hospital) remarked: “I think the tools we had were suffi-
cient for now. Bringing in new technologies sounded promising,
but there was a comfort level with our current system that served
our community well, and not everyone was convinced that the
changes were worth the effort.”

Overall, from early 2019, the average number of online consul-
tations per rural hospital slightly declined due to challenges
with new technology integration and service protocol adjust-
ments (Figure 5). However, from mid-2021 onwards, a no-
ticeable upward trend in the number of online consultations
was observed, with the average number of online consulta-
tions per rural hospital increasing nearly threefold between
April 2021 and October 2022. This significant growth reflects
the successful digital scaling process of online consultation.
However, the influence of COVID-19 restrictions, such as
travel and contact curbs, may have partially contributed to
this increase. For instance, the Henan province experienced
temporary lockdowns during early 2022 due to COVID-19
outbreaks, but these restrictions were largely lifted by late
January and early February 2022. Provincial authorities ex-
plicitly emphasized restoring patient mobility and healthcare
access by late January 2022 (Reuters 2022). Notably, the up-
ward trend in online consultations persisted steadily through-
out 2022, even after these travel and contact curbs were

Nov-20
Jan-21
Mar-21
May-21
Jul-21
Sep-21
Nov-21
Jan-22
Mar-22
May-22
Jul-22
Sep-22
Nov-22

Date (Month-Year)

FIGURES5 | Average number of monthly online consultations per rural hospital in the final phase of the digital scaling process (2019-2022).
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relaxed, indicating sustained demand independent of tempo-

rary pandemic-related measures.

Additionally, the CHP primarily focused on consultations related
to acute and severe medical conditions rather than managing
COVID-19 cases directly. During the pandemic, a separate tele-
health pathway was established for COVID-19-related consulta-
tions. To ensure analytical validity, consultation volume data were
carefully reviewed, manually identifying and excluding consulta-
tions explicitly related to COVID-19. These cases represented only
a minor proportion of the dataset and typically involved severe
complications associated with COVID-19, thus having a negligible
impact on the overall consultation trends presented in Figure 5.

In summary, at the end of the scaling process, the CHP had sig-

nificantly contributed to a more equitable distribution of high-
quality healthcare resources and access to healthcare services

scaling process.

across urban and rural areas. The CHP Director noted: “This
effort [scaling process| has hugely energized grassroots telehealth
services [in rural hospitals], creating a robust network that safe-
guards public health and contributes to the ambitious goals of the
Healthy China Initiative.” This reflected how the successful digi-
tal scaling of a CHP not only met its initial objectives but also set
the foundation for ongoing enhancements in addressing health-
care inequality. Table 2 summarizes insights regarding paradox-
ical tensions and associated management responses during the

TABLE 2 | Summary of paradoxical tensions and management responses in the digital scaling process.

Phase 2—System

Key integration and Phase 3—Continuous
insights Phase 1—Digital foundation building governance improvement and innovation
Salient Belonging tension (Embracing CHP Organizing tension Performing tension (Optimizing
tensions integration vs. Maintaining local (Standardization vs. Local existing operations vs. Implementing
identity) adaptation) advanced technological solutions)
Triggers of Resistance among rural hospitals and Compliance and Operational challenges and the urgent
tensions healthcare professionals who identify adaptability challenges need for improvement and innovation
strongly with their existing operations across urban hospitals, to enhance service quality and patient
rural hospitals and care
healthcare professionals
Management . Adopted the “both-and” approach, « Adopted the “both-and” » Adopted the “both-and” approach
response leveraging the benefits of the CHP approach, enforcing by implementing modularization
for the top while working collaboratively to meet crucial IT policies strategy
10% high- centralized standards while supporting local + Proactively embraced technological
engagement o Participated in joint initiatives, shared adaptations innovation and at the same time,
rural resources, and adhered to CHP « Willingness to receive optimized existing operation of
hospitals policies, which fostered a sense of technical assistance online consultation
collective effort and community and resources from

specialized hospitals to

enhance compliance
Management « Adopted the “either-or” approach, « Adopted the “either-or” « Adopted the “either-or” approach
response for pursuing own benefits and exhibiting approach, continued by supporting the optimization of
the bottom ceremonial conformity ongoing conflicts with existing operations
10% low- « Slow to integrate operational changes centralized IT policies « Resistant to change owing to
engagement or fully embrace collaborative  Continued challenges in budget constraints, risk aversion,
rural practices, often citing autonomy and embracing the full scope or satisfaction with current
hospitals data security concerns of CHP protocols owing systems; struggled to integrate

to limited resources and new technologies and maintain

infrastructure financial sustainability
Digital Before 2013, the management response A significant increase Early 2019 saw a slight decline in
scaling of the urban hospitals focused on (over 170% from early online consultations per rural hospital
performance centralized control and did not fully 2015 to late 2018) in the due to challenges with integrating

meet the local needs of rural hospitals.
In 2014, the strategy shifted to a more
balanced approach, increasing its appeal
and leading to a rise of more than 15% in
rural hospital participation compared to
2013 (Figure 3).

average number of online
consultations per rural
hospital. This reflected
the gradual acceptance
and integration of online
consultation services
among rural hospitals
(Figure 4).

new technologies. From mid-2021,
however, a noticeable upward trend in
usage was observed, with the average
number of online consultations per
rural hospital increasing by nearly
300% (from April 2021 to October
2022; Figure 5).
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5 | Discussion

In this study, we examine the digital scaling process of a CHP,
emphasizing scaling online consultations in rural hospitals. This
exploration is pivotal to eliminating the geographical disparities
in healthcare service access and quality between rural and urban
areas. Building on paradox theory, we theorize and empirically
evidence the paradoxical tensions associated with the scaling
process. Further, we uncover the management responses made
by rural hospitals, typically operating in a resource-constrained
environment, to deal with the paradoxical tensions that emerge
across different organizational entities.

5.1 | Theoretical Contributions

5.1.1 | Multi-Entity and Temporal Nature
of Paradoxical Tensions

While prior OTM studies have stressed the importance of the
paradoxical tensions that manifest across different levels of anal-
ysis (e.g., Lewis and Smith 2022; Wei et al. 2022), extant literature
offers limited insights into the specific types of tension and their
multi-entity characteristics that may impact the digital scaling
process (Agarwal et al. 2022). Moreover, only a few studies have
explored how different types of paradoxical tensions manifest
across multiple entities (such as organizations and individuals)
(e.g., Andriopoulos and Lewis 2009; Wei et al. 2022). Prior studies
have largely overlooked the tensions that manifest in multi-entity
platforms where entities interact non-hierarchically (Roesler
et al. 2023). An exception is the study by Wei et al. (2022), which
investigates how solution providers manage paradoxical tensions
in platform-based modular solution networks in the private sec-
tor. Their findings show that tensions were not isolated but were
interconnected across networks, firms, and modules. Specifically,
performing tension manifested within the overall networks, and
organizing tension occurred within individual solution provid-
ers. In contrast, our study of a CHP—a complex, multi-entity sys-
tem—empirically demonstrates that, during each phase of the
digital scaling process, a single, specific type of tension prevails
across all three entities (urban hospitals, rural hospitals, and
healthcare professionals).

As such, our findings challenge prevailing expectations (e.g.,
Fairhurst et al. 2016; Liischer and Lewis 2008; Wei et al. 2022)
that each entity within a system experiences tension unique to
its role or context. Instead, our first contribution demonstrates
that highly interconnected systems such as CHPs exhibit a con-
vergence of a type of paradoxical tension. Because all entities
operate within the same broader healthcare system and face
common systemic constraints and institutional pressures, deci-
sions or changes at one entity may inevitably affect others, lead-
ing to a similar salient tension experienced by each entity. For
instance, the belonging tension manifested when central man-
dates for standardization conflicted with the localized needs
and identities of rural hospitals and healthcare professionals
during the CHP's digital foundation phase.

Although a similar underlying tension was observed across
the three entities, a distinct type of paradoxical tension man-
ifested as most prominent at each phase of the digital scaling

process. In other words, while all entities experienced the
same type of tension, its primary manifestation shifted over
time as the digital scaling process evolved. For example, in the
initial digital foundation building phase, one type of tension
may prevail, whereas in subsequent phases, such as “system
integration and governance” and “continuous improvement
and innovation,” a different type becomes most prominent.
Although previous studies (e.g., Agarwal et al. 2022; Wei
et al. 2022) have hinted at the idea that paradoxical tensions
can evolve over time, none have explicitly examined how this
evolution occurs across multiple entities and phases. For in-
stance, Schad et al. (2016) suggest that paradoxical tensions
might evolve, yet they did not explore this process across mul-
tiple entities. Our findings reinforce and extend these ideas
by demonstrating that the salient type of paradoxical tension
changes during the digital scaling process. This detailed ac-
count of tension evolution contributes to the paradox theory
literature and aligns with recent calls for research on the tem-
poral nature of tensions (e.g., Bednarek and Smith 2024).

5.1.2 | Managing Paradoxical Tensions Across
the Digital Scaling Process

Our study addresses a critical gap by offering insights into
managing paradoxical tensions that manifest across entities
over time (Bednarek and Smith 2024; Lewis and Smith 2022;
Schad and Bansal 2018). We are particularly interested in how
rural hospitals, operating in a resource-constrained environ-
ment, manage paradoxical tensions that emerge across differ-
ent entities (urban hospitals, rural hospitals, and healthcare
professionals) during the digital scaling process of a CHP—a
yet underexplored research setting. Our study's setting is par-
ticularly significant given the unique challenges faced by rural
hospitals operating in a resource-constrained environment (Guo
et al. 2022; Tong et al. 2022) characterized by limited access to
financial and healthcare resources, skilled personnel, and tech-
nological infrastructure.

In the “digital foundation building” phase, we found that orga-
nizations face “belonging tension” as they attempted to balance
local identity and network integration. To manage the tension
successfully, organizations adopted a “both-and” approach,
aligning with the paradox theory's emphasis on embracing con-
tradictory demands simultaneously (Lewis and Smith 2022;
Smith and Lewis 2011). Specifically, our empirical findings il-
lustrated that rural hospitals engaged in collaborative policy-
making activities such as structured dialogues and joint strategy
meetings with urban hospitals and the CHP director. These col-
laborative interactions provided rural hospitals with opportuni-
ties to articulate their unique local requirements and resource
limitations while developing strategies that aligned closely with
CHP standards. Consequently, rural hospitals could leverage
centralized resources (e.g., opportunities for joint procurement
initiatives, shared training, and knowledge transfer from urban
specialists), effectively addressing their resource constraints
without compromising their distinct local identity or autonomy.

In the “system integration and governance” phase, we found a
distinct manifestation of “organizing tension” as organizations
navigate the complex interplay between standardization and
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MR: Balancing centralized control with
local antonomy throngh open dialogues and
collaborative policymatking.

Shapes the digital
scaling process

. . .. . . . Equitable distribution
Belonging Tension\ _—>" ", | Organizing Tension » | Performing Tension |:> of high-quality

MR: Balancing strict compliance with critical IT
standards and allowing tailored local adaptations
1o accommodate rural operational realities.

MR: Adopting a modularization strategy, balancing selective
technological adoption with essential system maintenance to
address specific hallenges within rural hospitals.

Digital scaling
Shapes the digital process outcomes:

scaling process

healthcare resources
and access to
healthcare services
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Digital scaling process H Trigger h i Trigger \ ' Trigger H
catalyst: Geographical : i i : : : : :
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THE DIGITAL SCALING PROCESS

FIGURE 6 | A process model of the digital scaling process—Salient tensions and management responses [MR = Management response from ru-

ral hospitals; 1 indicates the trigger for the emergence of a particular type of tension, emerging at one of the entities in the healthcare system (e.g.,

belonging tension in urban hospitals during phase 1)].

adaptation. This phase highlighted how the “both-and” approach
evolved to address more operational challenges. Organizations
that scaled up successfully adopted a nuanced form of the “both-
and” approach by making flexible adjustments within a stan-
dardized framework (Jarzabkowski et al. 2013). Specifically, they
prioritized investments in critical areas of compliance while selec-
tively customizing non-essential elements to fit their local opera-
tional contexts and resource limitations (Pache and Santos 2013).

Finally, in the “continuous improvement and innovation” phase,
our findings revealed a pronounced performing tension as orga-
nizations strove to simultaneously optimize current operations
and advance technologically. In navigating this paradox, more
effective organizations adopted a modularization strategy, exem-
plifying a “both-and” approach (Andriopoulos and Lewis 2009).
Unlike standardization, which typically involves applying uni-
form solutions and policies to improve overall healthcare sys-
tems (Catena et al. 2020), modularization, as conceptualized in
our study, refers to the systematic decomposition of operational
challenges into clearly defined and manageable modules. These
modules can be independently upgraded or improved, enabling
simultaneous technological advancement and operational sta-
bility. Previous IS literature (e.g., Lindgren et al. 2021) examined
modularization within the context of vertical technology stan-
dardization, where standards are developed and implemented
across hierarchical levels of an industry. In such vertically struc-
tured environments, modularization often involves segmenting
comprehensive technical standards into distinct transaction
modules (e.g., order management and resource tracking) to co-
ordinate diverse actors with different roles and power positions
(e.g., IT vendors, manufacturers, supplier, and customers reg-
ulatory bodies). Our study broadened this perspective by ev-
idencing how modularization can also function effectively in a
non-hierarchical setting, where entities such as rural and urban
hospitals collaborate without a clear hierarchical structure. In
our resource-constrained healthcare setting, we demonstrated
that modularization can be pragmatically implemented by

categorizing operational issues into distinct service modules (e.g.,
technical support, system functionality, and compliance manage-
ment). This strategy helped rural hospitals to manage performing
tension, balancing continuous improvement and innovation, de-
spite lacking centralized authority and facing significant resource
limitations. By enabling these organizations to prioritize, adapt,
and refine specific components of the CHP, modularization
emerged as a particularly valuable approach for scaling the CHP.

We present a process model (Figure 6) that illustrates how, al-
though the underlying paradoxical tensions remain consistent
across entities due to their interconnectedness within the CHP,
they are unique to each phase of the digital scaling process. This
phase-specific manifestation of tension necessitates a tailored set
of management responses. We chose to focus our study on rural
hospitals to uncover how they manage complex paradoxical ten-
sions that emerge across multiple organizational entities within
a resource-constrained environment. This investigation not only
highlights the nature of emerging paradoxical tensions throughout
the digital scaling process but also emphasizes the varied manage-
ment responses across different phases. Particularly, we examine
the distinct responses from the high- and low-engagement rural
hospitals, which provide a comprehensive view of effective versus
less effective responses in handling these tensions. This approach
sheds light on critical, yet underexplored, aspects of paradox the-
ory and digital scaling in a resource-limited environment where
tensions must be managed across interconnected entities (Roesler
et al. 2023; Tatarinov et al. 2023), offering valuable insights for
managers and organizations striving to scale digital initiatives
successfully despite such constraints.

5.2 | Boundary Conditions and Further Research
Although our study focused on the digital scaling process of a

CHP that provides a variety of telehealth services, the insights
gained are applicable to various digital health platforms and
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settings. Future research should extend these findings to dif-
ferent clinical scenarios, particularly those involving extensive
long-term management and care coordination, such as chronic
disease management or preventive care, because this could
significantly influence the adoption of CHPs. Furthermore,
since multiple CHPs can coexist in the same region or country
(Chouvarda et al. 2019), our investigation of a single CHP's scal-
ing process highlights the need for future studies to examine the
coopetition among such platforms. Researchers could explore
how CHPs handle integration and differentiation both internally
and in relation to one another, investigating how they cooper-
ate and compete simultaneously (e.g., Taubeneder et al. 2024).

The CHP we investigated operates solely in China. Broader in-
stitutional and legal environments, especially for platforms op-
erating internationally, may introduce additional challenges due
to cross-cultural considerations (Reuber et al. 2021; Roehrich
et al. 2025). For example, differences in regulations and national
cultures may create other challenges that CHPs (and their mem-
ber organizations) must address. This is particularly relevant for
CHPs seeking to scale up operations beyond their initial geo-
graphical boundary. Understanding the interplay between local/
national regulations, cultural differences, and the evolving de-
mands for digital health services is crucial. Specifically, future
studies could explore the strategies that cross-border CHPs em-
ploy to ensure compliance with diverse regulatory frameworks
while also meeting the expectations and preferences of a cultur-
ally diverse user base. Likewise, while certain features of differ-
ent healthcare systems (in different countries) may be similar/
the same (e.g., the need to digitalize a range of healthcare ser-
vices to address geographical disparities), others (e.g., funding
mechanisms and governance) may vary between different coun-
tries and healthcare systems. We recommend more research to
test our insights in settings with other characteristics.

Lastly, we acknowledge that our analysis primarily examined
how resource constraints influence engagement patterns, but we
recognize the potential for reverse causality in this relationship.
While rural hospitals demonstrating higher engagement did re-
ceive additional support, this support was largely limited to rec-
ognition awards and invitations to professional forums rather
than substantive operational resources. The recognition pro-
vided symbolic value and networking opportunities, but it did
not translate into increased financial budgets, additional staff-
ing, or enhanced medical infrastructure. Therefore, while these
rural hospitals gained prestige and professional visibility, their
fundamental resource constraints remained unchanged. This
distinction between symbolic support and material resource en-
hancement is crucial for understanding why our findings focus
on resource constraints as determinants of engagement rather
than the reverse. Future research could explore how different
types of support mechanisms might create varying feedback
loops between engagement and resource availability.

5.3 | Practical and Policy Implications

CHPs are emerging as promising solutions for reducing
healthcare disparities in resource-constrained environments.
The World Health Organization (WHO) and International
Telecommunication Union (ITU) emphasize that effective

collaboration among multiple entities within a CHP, such as
government agencies, urban and rural hospitals, and health-
care professionals, traditionally operating independently,
can improve healthcare access and efficiency in rural regions
(WHO 2024). The WHO's (2024) guidance serves as a use-
ful starting point for ongoing CHP initiatives such as Be He@
Ithy, Be Mobile (WHO 2021), and the Zimbabwe Telemedicine
Network (Matiashe 2024), all of which aim to connect multiple
entities effectively. However, the guidance does not fully address
the need for a deep understanding of potential tensions and the
development of tailored management responses required for
each phase of the digital scaling process.

Our results reveal that paradoxical tensions are specific to each
phase of scaling, with a predominant type of tension character-
izing each phase, rather than distinct tensions arising across
different entities at the same time. This insight underscores the
necessity for practitioners and policymakers to coordinate CHP
initiatives to develop a phased implementation guidance that
is tailored to address the specific tension faced by both urban
and rural hospitals and healthcare professionals during a digital
scaling phase. When formulating the guidance (Table 3), it is
essential to consider the interconnected impacts of their policies
on all participating entities in a CHP, steering clear of one-size-
fits-all solutions or piecemeal approaches targeted at an individ-
ual entity only.

5.3.1 | Phase 1: Digital Foundation Building

To reduce effectively belonging tension among rural hospitals
and healthcare professionals, CHPs should explicitly adopt a col-
laborative policymaking strategy early on, replacing overly rigid
contractual enforcement with open dialogues and joint decision-
making forums. For example, organizing regular collaborative
workshops provides a constructive platform where healthcare
professionals from urban and rural areas can jointly address
integration challenges, identify local resource needs, and tailor
CHP standards accordingly. For rural hospital managers, it is
crucial to participate actively in collaborative workshops and
to voice local constraints and resource requirements. Rural
hospitals that openly communicated their specific challenges
(e.g., limited IT infrastructure and administrative capacity con-
straints) during collaborative dialogues were better supported
in terms of resources, such as joint procurement opportunities
and tailored training sessions. Managers should also clearly ar-
ticulate how standardized guidelines can be adapted feasibly to
their local contexts, promoting cooperative negotiation rather
than passive resistance. Rural healthcare professionals should
also clearly and frequently communicate their clinical needs
and challenges, actively participating in joint forums to ensure
that clinical protocols integrate local expertise effectively. Our
empirical findings emphasized that rural doctors experienced
significant identity tensions when urban specialists underval-
ued local clinical judgment. Effectively championing a position
during these collaborative dialogues helps ensure that protocols
respect rural clinical contexts and that the digital foundation
builds upon rather than erodes local clinical capabilities.

Policymakers must recognize the critical need for adequate
infrastructure and capacity-building support tailored for rural
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TABLE 3 | Actionable recommendations for managing paradoxical tensions across the three phases of the digital scaling process.

Phases of the digital scaling process

System integration

Continuous improvement

Entity Digital foundation building and governance and innovation
Urban « Shift from rigid enforcementto  « Clearly distinguish core « Champion a modular platform
hospitals collaborative policymaking. standards (e.g., data security) architecture enabling incremental
« Organize regular workshops from flexible local practices. improvements and innovations.
and joint forums to address « Provide technical support, « Encourage and reward rural
local integration issues and incentives, and knowledge- hospitals actively identifying
tailor standards. sharing forums. and solving module-specific
« Regularly review and adjust problems, fostering proactive rural
performance targets based on participation.
rural feedback.
Rural « Actively participate in « Proactively modify workflows « Persist in the modularization
hospitals collaborative workshops and and processes to meet telehealth strategy, selectively introducing
clearly voice local constraints. targets without overburdening advanced technologies where
« Clearly articulate local resource staff. significant improvements in
needs to secure targeted support « Collaborate with peers through patient outcomes are expected.
(e.g., opportunities for joint forums, workshops, and « Prioritize routine maintenance
procurement and tailored informal groups to share and and incremental enhancements
training). standardize effective practices. in less critical areas to maintain
overall system stability and
reliability.
Rural  Proactively communicate « Engage actively in telehealth « Enhance CHP scalability by
healthcare clinical needs and expertise skill development training. promptly reporting module-
professionals during collaborative dialogues. « Pursue peer learning to enhance specific problems, creating

Advocate constructively for
local clinical judgment to shape
flexible telehealth protocols.

Policymakers « Prioritize investment in rural
IT infrastructure and capacity
building.

Develop flexible guidelines
within clearly defined national
standards.

Formally institutionalize
multi-stakeholder collaboration
from the outset of digital health
initiatives.

practical troubleshooting and
platform efficiency.

a positive feedback loop of
continuous improvement, higher
user satisfaction, and increased
engagement.

Formalize delineation of « Invest in rural digital
non-negotiable standards and
adaptable practices through
rural stakeholder input.
Institutionalize rural
representation in governance via
joint advisory committees and « Implement comprehensive
structured feedback channels.

infrastructure and innovation-
enabling platforms by expanding
proven funding programs and
launching new pilot projects in
under-served regions.

training and capacity-building
programs for rural healthcare
professionals.

hospitals. This involves prioritizing the government's tar-
geted investments in rural IT infrastructure, allocating ded-
icated resources for staff training, and formulating guidelines
that offer flexibility within clear standards. Policymakers
should also formally institutionalize collaborative policy-
making platforms, mandating that major digital healthcare
initiatives include structured multi-entity engagements from
the outset, thus systematically embedding local responsive-
ness within national standards. These recommendations
align with the objectives outlined in the National Health
Commission’'s Rural Health Policy (2024), emphasizing up-
grading infrastructure, developing healthcare professionals
in rural areas, and enhancing healthcare services to ensure
convenient and affordable access to medical services in rural
regions by 2030.

5.3.2 | Phase 2: System Integration and Governance

To address the challenge of balancing standardized protocols
with the need for local adaptation in rural healthcare settings,
the CHP should clearly distinguish non-negotiable core stan-
dards (e.g., data security, patient privacy, and interoperability
protocols) from areas where local flexibility is acceptable (e.g.,
scheduling practices and workflow adjustments). By doing so,
rural hospitals can confidently adapt non-critical processes
while still adhering to essential system-wide requirements.
The CHP should further provide technical support and incen-
tives to rural hospitals and facilitate knowledge-sharing forums
that help build the digital literacy and skills needed to comply
with IT protocols and enable the exchange of best practices and
collaborative problem-solving. The CHP may regularly review
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performance targets and compliance metrics in light of on-the-
ground feedback from rural hospitals. If strict targets (e.g., 200
consultations per month) are consistently missed due to legiti-
mate local constraints, the CHP should consider adjusting such
goals and/or providing additional support to meet them.

Rural hospital managers need to proactively modify workflows
and processes to meet telehealth targets under local limitations.
This can include creative scheduling (as seen in the example of
offering late-evening, or early-morning, teleconsultation slots
to accommodate working patients), task-shifting among staff,
or batching teleconsultations on days when specialist support
is available. The goal is to meet, or exceed, CHP's performance
metrics without overburdening staff or compromising patient
care. Additionally, rural hospital managers should collaborate
with their peers (facilitated by the CHP through knowledge-
sharing forums) to share best practices and standardize effec-
tive adaptations. This could involve periodic workshops, email
or chat groups among managers across the organizations in a
CHP to discuss what is (and is not) working. Such peer learn-
ing can reduce the need to “reinvent the wheel” and lead to a
more unified quality of telehealth services across regions. Rural
healthcare professionals should take advantage of any training
sessions, workshops, and/or educational resources offered by
CHP, or their own rural hospital, to improve telehealth skills.
They can also pursue peer learning, such as teaching each other
to use the platform more efficiently and/or helping each other
to troubleshoot common platform issues (e.g., how to quickly
convert a file format, or steps to reconnect after a dropped video
call). Since a “both-and” governance strategy was suggested to
implement, policymakers should delineate which protocols are
non-negotiable core standards (e.g., data privacy, security en-
cryption, and clinical quality guidelines) and where adaptation
is encouraged (e.g., scheduling practices, non-critical workflow
steps). This can be formalized by co-creating guidelines with
input from rural hospitals and updating compliance audits to
accommodate approved local customizations. Policymakers
should also institutionalize rural representation in telehealth
program governance by setting up joint advisory committees
that include rural hospital managers, healthcare professionals,
and IT staff alongside urban administrators. Frontline feedback
loops must be formalized via, for example, creating a structured
channel (such as an online portal) for rural hospitals to suggest
improvements and/or report challenges.

5.3.3 | Phase 3: Continuous Improvement
and Innovation

A modularization strategy was effectively used by rural hospi-
tals to navigate their performance tension, enabling selective
integration of advanced technologies alongside ongoing sys-
tem maintenance and operational optimization. CHPs should
encourage and reward rural hospitals that identify and solve
module-specific problems (for detailed examples, see Supporting
Information I), promoting active rural participation in contin-
uous platform improvement. Rural hospitals should persist in
their modularization strategy, selectively introducing advanced
technologies in clinical areas where substantial improve-
ments in patient outcomes are expected. Conversely, routine

maintenance and incremental enhancements should be priori-
tized for less critical areas to ensure overall system stability and
reliability. Rural healthcare professionals play a vital role in the
modularization process by promptly and accurately identifying
and reporting module-specific issues. By providing constructive
feedback to the CHP, healthcare professionals can contribute
to the digital scale of the CHP, enhancing its effectiveness and
usability.

Policymakers should also strengthen and fine-tune the policy
environment to support the effective scaling of CHPs in rural
areas. First, it is crucial to continue investing in the digital in-
frastructure that underpins continuous improvement and inno-
vation. The government's stated objective of building a “unified,
authoritative, interconnected national health information plat-
form” by 2025 (National Health Commission 2022), with full
coverage across all public healthcare institutions, provides a
clear policy mandate. To advance this goal, policymakers should
expand existing funding programs that have demonstrated a
positive impact and initiate new pilot projects targeting under-
served rural regions. Second, policymakers should implement
comprehensive training and capacity-building programs to
equip rural healthcare professionals with the digital skills nec-
essary to engage with system updates and new technologies.
These programs should go beyond basic IT training to include
hands-on instruction in teleconsultation workflows, remote
monitoring tools, and data-driven clinical decision support sys-
tems. Offering such training in flexible formats (e.g., on-site
workshops, tele-mentoring, and mobile learning platforms) can
also help ensure accessibility for rural healthcare professionals
with demanding schedules.
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