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Abstract

Background: There is a consensus among healthcare providers, academics, and policy-makers that spiraling demand
and diminishing resources are threatening the sustainability of the current healthcare system. Different telemedicine
services are seen as potential solutions to the current challenges in healthcare. This paper aims to identify how dis-
tance monitoring services rendered for patients with chronic conditions can affect the escalating demand for health-
care. First, we identify how distance monitoring service changes the care delivery process using the lens of service
cocreation. Next, we analyze how these changes can impact healthcare demand using the literature on demand and
capacity management.

Method: In this qualitative study, we explore a distance monitoring service in a primary healthcare setting in Norway.
We collected primary data from nurses and general physicians using the semi-structured interview technique. We
used secondary patient data collected from a study conducted to evaluate the distance monitoring project. The
deductive content analysis method was used to analyze the data.

Result: This study shows that the application of distance monitoring services changes the care delivery process by
Creating new activities, new channels for interaction, and new roles for patients, general physicians, and nurses. We
define patients'roles as proactive providers of health information, general physicians'roles as patient selectors, and
nurses'roles as technical coordinators, data workers, and empathetic listeners. Thus, the co-creation aspect of the
service becomes more prominent demonstrating potential for better management of healthcare demand. However,
these changes also render the management of demand and resources more complex. To reduce the complexities,
we propose three mechanisms: foreseeing and managing new roles, developing capabilities, and adopting a system-
wide perspective.

Conclusion: The main contribution of the paper is that it demonstrates that, although distance monitoring services
have the potential to have a positive impact on healthcare demand management, in the absence of adequate mana-
gerial mechanisms, they can also adversely affect healthcare demand management. This study provides a means

for practitioners to reflect upon and refine the decisions that they make regarding telemedicine deployment and
resource planning for delivering care.

*Correspondence: amia.enam@ntnu.no

! Department of Industrial Economics and Technology Management,
Faculty of Economics and Management, Norwegian University of Science
and Technology, Sentralbygg 1, 1365, Glashaugen, Alfred Getz'vei 3,
Trondheim, Norway

Full list of author information is available at the end of the article

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12913-022-08164-2&domain=pdf

Enam et al. BMC Health Services Research (2022) 22:802 Page 2 of 17
[ Keywords: Telemedicine, Distance monitoring, Co-creation, Demand, Resource, Management j
Introduction discrepancies between demand and capacity in health-
Background care services is largely unknown [17].

There is a consensus among healthcare providers, aca-
demics, and policy-makers that spiraling demand and
diminishing resources are threatening the sustainabil-
ity of the current healthcare system [1, 2]. The rise in
chronic ailments, multi-morbidities, and the aging
population have increased healthcare demand, and the
existing resources fall short of meeting these demands.
The global burden of chronic disease is enormous, and
it is currently one of the top ten causes of death world-
wide [3]. Illnesses such as chronic obstructive pulmo-
nary disease (COPD) and heart failure (HF) increase
hospital admissions and the number of visits to general
physicians, exerting additional pressure on healthcare
resources and reducing the quality of care [4, 5]. These
chronic diseases are also recognized as among the main
causes of comorbidity [6] that increase the demand for
healthcare even more. Telemedicine — the group of IT
that facilitates the diagnosis, treatment, and monitor-
ing of patients when distance separates the healthcare
professional and the patient [7] — is seen as a potential
solution for the current challenges in healthcare [8]. In
general, the expectation from telemedicine implemen-
tation is that it would make the healthcare system more
resource efficient [9]. Distance monitoring is one such
aspect of telemedicine that is also considered to be
instrumental in achieving good quality of care, particu-
larly for chronic illnesses, such as COPD, diabetes, HF,
depression, and cancers [10-12].

Several existing studies have investigated how dis-
tance monitoring service affects clinical efficacy and
patient safety, which are essential to deciding whether
this service is suitable for patients and to minimize the
harm that might be caused by it [13, 14]. However, to
implement distance monitoring service on a large scale
and adopt it as a routine service, it is crucial to under-
stand its effect on resource utilization [9, 15]. The way
in which a new technology alters the existing workflow
was found to be one of the main factors predicting its
implementation success [16]. Therefore, it is essential to
determine the changes in the care delivery process trig-
gered by distance monitoring services. Furthermore,
as previously mentioned, the global healthcare system
is facing resource constraints. Hence, a telemedicine
service that is not resource efficient will be much more
difficult to implement and sustain, even if its clinical
efficacy is well proven. Nevertheless, whether the appli-
cation of distance monitoring can reduce the current

Additionally, chronic ailments and multimorbid-
ity make dynamic and diverse demands of care pro-
vision [18]. Therefore, a thorough analysis of how
these demands can be managed is greatly needed [19].
Although poor management of healthcare demand and
capacity has adverse effects—such as poor patient flow,
reduced patient safety, communication failure, dissatis-
fied patients and healthcare professionals, and lost rev-
enue—very few empirical studies have explained how the
disparity between demand and capacity in healthcare can
be improved [20-23].

Therefore, this paper aims to explore how distance
monitoring services can affect demand and capacity
management in healthcare. The objective of the paper
is twofold, to identify: (1) how distance monitoring ser-
vices change the care delivery process; and (2) how these
changes can potentially improve the management of
demand and capacity in healthcare. The guiding research
questions (RQs) of the paper are as follows.

1. How do distance monitoring services change the care
delivery process?

2. How do these changes in the care delivery process
affect demand management in healthcare?

To answer these questions, we conducted a qualitative
study of a distance monitoring service in Norway. We
use co-creation of care as a theoretical lens and empirical
data from a case study to answer the first RQ. The second
RQ is answered through a conceptual analysis of the find-
ings from the case study in relation to the demand and
capacity management literature. The main contribution
of the paper is that it demonstrates that, although dis-
tance monitoring can have a positive impact on health-
care demand management, in the absence of adequate
managerial mechanisms, it can also adversely affect
healthcare demand. We identify the circumstances under
which distance monitoring services enable and limit the
management of demand and resources in healthcare and
propose enabling managerial mechanisms. This study
has useful implications for both research and practice,
as explained later. The remainder of the paper is struc-
tured as follows. First, we briefly discuss care co-creation
and demand and capacity management strategies in
healthcare leading up to the research framework; next,
we explain the methodology of the study and elaborate
on the case; the findings of the study are then presented,
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followed by the implications of the findings for research
and practice; and finally, we present concluding remarks,
including the opportunities for future research.

Care co-creation

Co-creation is a much researched area in services includ-
ing healthcare. This section does not provide an exhaus-
tive review of this vast literature (e.g., [24—31]) but rather
explains how this concept is used in this study. In the
literature, the co-creation of service has been analyzed
from two different perspectives: one proposes that ser-
vice is always co-created with the customer, in our case,
patients [26, 32, 33], and the other proposes that co-
creation is an optional collaborative act in the customer-
provider interface [34]. In summary, co-creation is about
outlining and creating value through multiple repetitive
collaborative processes between providers and consum-
ers that include value proposition, resource integration,
and learning processes [9]. In this study, co-creation is
seen as an inherent aspect of healthcare service since
patients’ participation is essential for care creation. How-
ever, we also posit that the degree of patients’ participa-
tion and collaboration between them and care providers
vary from service to service. Moreover, the co-creation
aspect of healthcare service can also be impacted by any
change made to the service delivery process, for example,
using telemedicine to provide care.

Therefore, to explore the care co-creation process of
the distance monitoring service, we adopt McColl-Ken-
nedy et al’s (2012) dimensions of co-creation: activities,
interactions, and roles [35]. Activities imply performing
actions to co-create. Interactions imply engagement with
others to co-create. Roles are the structures that imply
individuals’ representation in the co-creation process.
The central argument behind these three dimensions is
that the representational practices in service affect how
individuals interact with each other, in turn influencing
individuals’ activities and consequently changing actors’
roles, and the process repeats itself whenever there is
an occasion for change [35]. In this study, we applied
the dimensions of cocreation as an enabling theory to
explain the phenomenon of interest, i.e., the changes in
a care delivery process [36, 37]. Using these dimensions,
we explore how the application of distance monitor-
ing changes the activities and interactions and the roles
of the actors in the care creation process. We apply this
framework to the service triad of patients, nurses, and
general physicians (GPs) — who are the main actors of
the distance monitoring service, as explained in a later
section. Compared to a dyadic relationship, for example,
patient-nurse or patient-GP, the service triad provides a
richer context for understanding the interactions, contri-
butions, and nature of the actors involved [38, 39].
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Demand and capacity management strategies

in healthcare

The concepts of demand and capacity are more difficult
to grasp, measure, and manage in the service context,
including healthcare compared with that of physical
goods [40]. Balancing demand and resources in health-
care is complex because services are: (1) perishable and
cannot be inventoried and transported, leading to the
simultaneous generation of demand and consumption of
resources; (2) intangible and difficult to specify in terms
of quantity and quality; and (3) characterized by a high
degree of producer—consumer interaction [41-43]. In
this paper, we analyze how, on a strategic level, the appli-
cation of distance monitoring services can impact the
management of demand and capacity. Therefore, we syn-
thesize different demand and capacity strategies found in
the service literature. We do not limit our analysis to the
healthcare literature since distance monitoring can trig-
ger a strategy that has yet not been used in healthcare
services.

Demand management strategies are aimed at one or
several of the following goals: (1) increase or decrease
demand, (2) change the timing of the demand, and (3)
rechannel demand to other resources [41, 44—46]. Focus-
ing on different client segments for different demand
periods is a demand strategy [47, 48], for example, divid-
ing patients for walk-in visits and scheduled appoint-
ments [46] or into online and in-person visits [49].
Informing and educating customers constitute another
demand management strategy that focuses on informing
customers about peak and slack demand periods so they
can make informed decisions about when to seek ser-
vice [50, 51]. The referral system, i.e., patients requiring a
referral from GPs to access specialized healthcare, is also
a demand management strategy in which a high thresh-
old is created to reduce the demand in hospitals [52].

Capacity management strategies aim to acquire and
allocate resources to minimize waiting time and idle
capacity while meeting demand [23, 53, 54]. In a ser-
vice context, capacity is the maximum amount of output
that is available in a given period with a predefined level
of resources, i.e., workforce, equipment, and facilities
[55]. Capacity management strategies include a flexible
and multiskilled workforce, subcontracting facilities and
equipment, and increasing client participation [23, 43, 47,
56, 57]. A flexible and multiskilled workforce adds more
options in staff scheduling and allocation, and employees
can easily shift from task to task as required [46]. Such
as workforce includes the recruiting of temporary and
on-call staff and awarding of overtime payments [58].
Subcontracting facilities and equipment indicates shar-
ing capacity with other organizations, for example, using
the same pathological laboratory by different clinics [41].
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Examples of increasing consumer participation include
restaurant buffet services and airport self-check-in [47,
50].

Research framework

Figure 1 exhibits the research framework for the study.
The framework is built on the three dimensions of
care creation and the demand and capacity manage-
ment strategies. As the figure implies, we first identify
the changes in the care delivery process triggered by
distance monitoring service in terms of the activities,
interactions, and roles of the patient, GP, and nurse,
who are the main actors in the care delivery process.
Then, we analyze how these changes at the operational
level are aligned with demand and capacity manage-
ment strategies to understand how distance monitoring
services can contribute to improving the management
of healthcare demand. A good fit between operational
and strategic levels is crucial for any service to be
implemented and sustained [59]. Nevertheless, tech-
nology-enabled services are often criticized for miss-
ing this fit, falling short in fulfilling the objective(s) and
ending up as abandoned services [60, 61]. Therefore, we
focus on the fit between the operational changes in the
care delivery process and demand-capacity manage-
ment strategies to argue how distance monitoring ser-
vices can impact healthcare demand management. The
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methodology used to conduct the study is described in
the next section.

Methodology

A case study is a suitable approach to understand the
complexities of a certain phenomenon in relation to
the context of the phenomenon [62]. To explore and
understand telemedicine services in depth, this paper
chooses a case study as its research strategy, in which
the unit of analysis is the care delivery process in the
service triad of patients, GPs, and nurses. Starting as
a trial project in 2016 by the Norwegian government,
distance monitoring services are now available in six
municipalities that use the same telemedicine technol-
ogy to support elderly patients with chronic diseases,
such as chronic obstructive pulmonary disease, diabe-
tes, and cancer [63]. As part of a project planned and
governed by the central health authority, these munici-
palities follow the same service configuration. Initially,
four municipalities agreed to contribute to our study.
However, due to the COVID-19 pandemic, two could
not participate since their limited human resources had
to focus on the pandemic. Therefore, we use data col-
lected from two municipalities to typify the distance
monitoring service in this paper.

Patient
. \4‘@ Care Changes ip care delivery Address
o . % process triggered by Q1 usin
¢ cocreation / distance monitoring . lg
Interaction deployment empirica
Nurse analysis
Alignment or fitness
between operations and
strategic level
Demand and capacity
Address RQ2 management strategies
using -patient segmentation
conceptual -informing and educating Impact of
analysis based patients dlSta}lce_
on the findings -flexible workforce monitoring
from RQ1 and -subcontracting facilities and || Service on
the literature equipment healthcare
-cross-training of care demand
providers management
-increasing participation of
patients
Fig. 1 Research framework with applied theoretical approaches




Enam et al. BMC Health Services Research (2022) 22:802

Page 5 of 17

GP visit (scheduled
m check-up or asked by

patient

eed hospital care

scheduled check-up | OR

Referral for hospital

I

A4

m—' Hospital visit

Treatment at outpatient

Treatment in ward

Patient in Telecare Delivery Process
Patient in usual care Delivery Process

Municipality care 4’“

“ Emergency visit N Treatment in emergency

Need longer stay?

Patient upload health- | Data monitored at
“ data from home response center

v

call

Treatment through audio
end
>

Fig. 2 Telecare and traditional care delivery process

Telecare and traditional care

In Norway, healthcare is fundamentally a public service.
It has two parts: (1) primary care, consisting of GPs and
municipality care; and (2) specialized care, consisting of
hospitals providing diagnosis-specific services. Residents
in Norway are assigned to GPs, who are the gatekeep-
ers to specialized care—i.e., they refer 16 to hospitals if
needed. Municipalities focus on keeping residents func-
tional and healthy for as long as possible to minimize
demands on home care and nursing homes. Thus, tradi-
tional care service in Norway consists of GPs, specialized
hospitals, emergency care by hospitals and municipali-
ties, and social and homecare by the municipality.

The main objectives of the distance monitoring service
(hereinafter, telecare) are to: (1) provide patients with
better care and opportunities to control their illnesses
better; and (2) reduce resource utilization across primary

and specialized healthcare [64]. It is noteworthy that
patients enrolled in telecare have equal access to their
GPs and hospitals as patients who are not enrolled in tel-
ecare but receive traditional care only. Traditional care
and telecare services contain three and four types of care
episodes, respectively (Fig. 2), i.e. series of healthcare-
related events that a patient undergoes [65].

Ethical consideration

This study was approved by the Norwegian Centre for
Research Data (NSD), and the reference number of the
application is 800636. The committee assessed the appli-
cation and decided that “the processing of personal data
in this project will comply with data protection legisla-
tion, presupposing that it is carried out in accordance
with the information given in the Notification Form and
attachments, dated 08.10.2019. Everything is in place
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for the processing to begin” We also sought permis-
sion (reference no. 58059) from the regional committee
for medical and health research ethics (REK) to inter-
view patients. However, the committee assessed that
the project falls outside the scope of the health research
act (ACT 2008-06-20 no. 44) and therefore could be
conducted without REK’s approval. Following the NSD
guidelines, written consent was obtained for each inter-
view, and the data were anonymized and stored on the
researcher server of the university at which the project
was conducted.

Data collection and analysis

We conducted the exploration of the literature, data
collection, and analysis in parallel and iteratively from
September 2019 to January 2021. This study uses quali-
tative data collected from multiple sources using multi-
ple methods to identify whether these data corroborate
each other and to build a coherent narrative for the case.
This triangulation of data strengthens the findings and
increases the study’s quality [62, 66]. A brief description
of data collection follows.

1. Non-participatory workshop observation

To enhance contextual insight into telecare services, the
first author attended a workshop as a non-participatory
observer [67] in the initial phase of the study (December
2019). This workshop, at which 12 GPs and nine nurses
from all six municipalities shared their telecare experi-
ences, was arranged by the Norwegian health ministry.
This workshop helped us to understand the configuration
of the telecare service followed by all of the municipali-
ties and allowed us to contact these municipalities for in-
depth data collection.

2. Documents and archives

We read and analyzed several project reports, which
provided specific and precise information about telecare,
helping us to understand its initiation and the evolu-
tion of the project. While we read many documents and
newspaper articles, six telecare evaluation reports pub-
lished from 2018 to 2021 were thoroughly read.

3. Semi-structured interviews

We developed an interview protocol [62] after a pre-
liminary review of the literature and participation in the
telecare service workshop. The interview protocol com-
prised different sets of questions for different respond-
ents, i.e., nurses, management, GPs, the app developer,
and patients. The aim was to gather in-depth information
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to build a comprehensive narrative capturing the changes
in the care delivery process and their effects on resource
utilization. To recruit the respondents, an invitation let-
ter was sent to the management of the municipality
care services, and one manager from each municipal-
ity became our main point of contact (POC). With the
help of the POC, we sent invitation letters to all groups
of respondents. The invitation letter provided an over-
view of the study project, including its objectives and
context and the time required from the respondents. We
did not provide the interview questions beforehand since
we followed a semi-structured interview technique [68].
The inclusion criterion for participating in the study was
that the respondent needed to have at least 3 months
of experience with the distance monitoring service. We
did not consider any demographic characteristics, such
as age or gender, as criteria for recruiting respondents
since the focus was to collect information about the care
delivery process as a comprehensive system. To deter-
mine the number of respondents for all groups except
app developer, we relied on data saturation — the stage
of data collection in which information received from
the respondents becomes repetitive and the likelihood
of obtaining new information becomes negligible [69].
As Table 1 shows, we interviewed only one respondent
in relation to app development since the other person-
nel directly connected to this project no longer worked
for this software company. However, the app developer
interviewed by us is the project leader and had compre-
hensive knowledge about the development and deploy-
ment of the distance monitoring app. Moreover, the
information collected from this respondent was corrobo-
rated by information collected from other sources. The
duration of the interviews varied from 45 to 75 min. After
transcribing the interviews verbatim, we conducted fol-
low-up interviews with four respondents (1 nurse, 1 GP,
and 2 managers) to clarify issues raised in previous dis-
cussions. All of the respondents were asked on the con-
sent form whether they would like to receive and check
the transcript or audio of the interview, and none have
made such requests. Table 1 provides an overview of the
interview respondents. Only one patient was interviewed
before the pandemic started; due to restrictions, face-to-
face meetings became infeasible, and digital meetings
with patients were not approved ethically. Therefore, we
used secondary data on the patients’ feedback.

4. Secondary patient data

Despite having little to no control over data quality,
using secondary data sources is a valid and even recom-
mended research strategy, especially when primary data
are unavailable [68]. Since the patient’s voice is significant
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Table 1 Overview of interview respondents
Respondents Number of interviewees Number of
interviews
Nurses Monitoring nurse 8 8
Coordinating nurse 2 3
Management Manager in the municipality care 4 6
Human resource manager in response center 2 2
General physicians (GP) 3 4
Distance monitoring app developer 1 1
Patients 1 1
Total 21 25

for understanding the co-creation of care, we decided
to use secondary data when patient interviews were no
longer an option. To include patients’ voices, we used
official reports that are accessible to the public and are
considered a valid source of secondary data (e.g., [70]).
We used the assessment report of the project [71], con-
sisting of 15 patients’ interviews and one group discus-
sion. The report aimed to understand patients’ perception
of telecare, in agreement with our aim of interviewing the
patients. We undertook several precautions to ensure
the quality of the data: (1) to minimize researchers’ bias,
direct patient feedback was used, instead of the report’s
analysis; (2) the data were collected in late 2019 and early
2020, overlapping with our data collection period; and (3)
one of the authors of the report, a nurse, was interviewed
to understand the context of the data collection and the
types of questions asked.

Following a systematic combining approach [72], we
started analyzing the data in the early phase of data col-
lection. Initially, collected data were used to edit the
interview protocol and identify literature that supported
or opposed our findings [66]. From emerging data and
an iterative literature review, we developed a guiding
research framework (Fig. 1). Eventually, a case diary was
developed, including transcriptions of all interviews,
workshop notes, and information extracted from project
reports. It should be mentioned that, whereas data col-
lected from management and app developer: (1) enriched
our understanding of the context, which is essential for
case studies [62]; and (2) were used for data triangulation
[66]; the data collected from nurses, patients, and GPs
were further analyzed.

We applied the content analysis method [73] to analyze
the data. Between deductive and inductive content analy-
ses, we chose deductive analysis since we had developed
the research framework and identified the constructs
for analyzing the data. Therefore, the dimensions of co-
creation—activities, interactions, and roles—were used
to categorize the data. To extract relevant information

for these dimensions, we used the following predefined
criteria: (1) tasks; (2) actors; (3) the link between differ-
ent tasks and the actors; and (4) the different tools used,
e.g., telemedicine app and different EHRs. The next task
was to arrange these activities and interactions chrono-
logically to visualize the care co-creation process. Using
a visual mapping technique [74], the complex process
of care co-creation was outlined using pen and paper, a
schematic version of which is exhibited in Fig. 2. The dif-
ferent actors’ roles became visible through this exercise.

We continuously collaborated, both externally with the
respondents and internally among co-authors through-
out the analysis process. The analysis of the data was con-
ducted in close collaboration with all of the authors. The
first author transcribed the interviews and developed the
case diary, which was thoroughly reviewed by the other
two authors. During this process, the authors identi-
fied some gaps in the narration that were closed by con-
ducting four follow-up interviews as mentioned earlier.
Moreover, several statements made by the first author
were questioned by the other two, and upon further dis-
cussion and analysis of the interview transcriptions, the
statements were adjusted. We followed a similar pro-
cess during the grouping and plotting of the data in our
framework. Moreover, the findings were presented to
one of the GPs and one management representative to
identify whether our analyses were based on any wrong
assumptions.

Results

Changes in the care delivery process

This section answers the first RQ: How does distance
monitoring service change the care delivery process?
Using co-creation as the theoretical lens, we describe
how the application of a distance monitoring service
changes the activities, interactions, and roles of the main
actors in the care delivery process, i.e., patients, GPs, and
nurses, and finally, we summarize the findings at the end
of the section.



Enam et al. BMC Health Services Research (2022) 22:802

Patients

Patients in telecare are required to report their health
condition regularly to the response center using a dis-
tance monitoring application (app) on a mobile phone
or tablet. First, patients measured various health
parameters, such as blood pressure and oxygen levels,
using different equipment. Patients found this exercise
helpful.

“It is good to do and see my own health measures,
and thus I don’t have to wonder about how my
health is” - Patient 3

“You can measure your blood pressure if you are
feeling strange, and that’s great!” - Patient 4

Moreover, the app asks questions about factors such
as the color of the cough and breathing condition. To
answer these questions, the patients must systematically
think about and assess their health.

“I believe I can feel my health better. I observe the
symptoms (worsening signs) much earlier” - Patient 1

The app itself conducts a quick data assessment and
provides the patient with a simple result regarding their
health status in terms of the green, yellow, or red zone,
ranging from good to bad. Furthermore, patients can
write messages in the app to communicate with the
response center, as one nurse explained.

“His health assessment is always on the yellow side,
but he sends us a message saying, ‘1 am okay; don’t
call me” — Nurse 6

Real-time data sharing and interaction with nurses can
cause the patient to feel safer at home, as one patient
explained, “The fact that someone is watching out for you
makes this service very helpful” Patients, however, can
find it inconvenient to perform these activities regularly,
especially when they are not feeling sick.

“I don'’t feel like thinking about my disease every
day..” — Patient 2

“You may not want to think about your disease on the
days you are fine” — Patient 3.

While patients’ perceptions about telecare service vary,
one important aspect that has emerged is that, for this
service to function, patients’ participation in the care co-
creation process must be increased. Measuring and pro-
viding health data are new activities added to patients in
telecare services, and the distance monitoring app has
become the new channel of interaction between patients
and nurses. Thus, patients play an increasingly impor-
tant role in the care delivery process. We define this new
patient role as a proactive supplier of health data.
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General physicians (GPs)
In the telecare service, GPs are responsible not only for
holding consultations and providing referrals but also
for recruiting patients for this service. The recruitment
process consists of the following activities: (1) identify-
ing suitable patients for telecare depending on patients’
health status and ability to use the app; (2) introducing
and offering telecare services to suitable patients; (3) pro-
viding coordinating nurses with lists of patients willing to
join; and (4) devising treatment guidelines for individual
patients included in telecare. This individual treatment
plan is the basis for the treatment-related decisions made
by monitoring nurses in the response center. Thus, GPs
in the telecare service interact with these nurses, either in
person or via telephone and e-messages.

GPs believe that the patient recruitment process is one
of the most important aspects of telecare service and is
directly connected to patient safety.

“[The] most important thing is how we include
patients and which ones are to be excluded [from
telecare]” — GP 1

“You do not want to include someone who will not
benefit from such a service option” — GP 2

Furthermore, compared with doctors from specialized
care or nurses, GPs have the most comprehensive knowl-
edge about patients’ health and lifestyles, making them
more eligible to recruit patients:

“We do not deal with one disease or diagnosis but
the whole person” — GP 3

“For some patients, I even know their grandparents,
so I have a better overview of the patients to see if
they fit [the telecare service]” — GP 2

Thus, we identify GPs taking a new role in recruiting
suitable patients for telecare, and we define this role as a
patient selector.

Nurses

The nurses can be divided into monitoring nurses per-
forming activities in the response center and coordinat-
ing nurses performing activities coordinating with GPs,
patients, and monitoring nurses.

The coordinating nurse makes the first contact with a
patient after recruitment. Next, they receive the treat-
ment plan from the respective GP and set the app accord-
ingly. Then, they meet the patient face to face to train him
or her on using the app and other equipment. In addition
to coordinating the recruitment process, the coordinat-
ing nurse also makes monthly contact with those patients
not providing health data as planned. This interaction
aims to establish why the patient is not cooperating and
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whether they can start using the app again. Last, the
coordinating nurse resolves technical issues that arise at
the patients’ end regarding the app and equipment. We
identify this role as a technical coordinator since the
coordinating nurse is responsible for technical coordi-
nation, in addition to care coordination. The following
quotes from coordinating nurses exemplify this role.

“I go through the [patient] log and call those patients
who are not using the app one by one. Sometimes
they have some technical problems, such as pass-
words being erased for system updates or a lost
internet connection in the tab. Then, I help to solve
those” — coordinating nurse 2

“It is easier to fix the technical issues, but it takes a
lot of my time to find the patients and call them one
by one to know why they are not using [the app]” —
coordinating nurse 1

The monitoring nurses work in the response center and
interact with patients and occasionally with GPs. First,
app alerts inform them about patients’ activities. If the
data are in the yellow or red zone or the patient has asked
to be contacted, the monitoring nurse calls the patient.
During these calls, the nurse can change the medicine or
doses of an ongoing medicine according to the treatment
plan. These decisions depend on how nurses interpret the
data and compare them with previous data and the treat-
ment plan. Thus, instead of seeing the patient and exam-
ining him or her, these nurses navigate through different
IT systems, making sense of data and making decisions
accordingly:

Table 2 Changes in the care delivery process in telecare service
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“To work in [a] response center, one needs to love tech-
nology” — Monitoring nurse 8.

“It’s different here [in the response center] than my
work at the hospital. Now I work a lot with [IT] sys-
tems.” — Monitoring nurse 3

“We have to be very good at handling data now and
have to switch fast from one system to the other” —
Monitoring nurse 7

We define this role as data worker. Next, our data reveal
that the interactions with patients also soothe them, alle-
viating their stress or anxiety:

“Talking to [the patient] over the phone can calm
them down. Sometimes they just want to hear from
you that everything is fine” — Monitoring nurse 2

“A lot of these patients are old and live most of the
day by themselves. Just calling them and asking,
‘How are you doing today?” makes a difference for
them.” — Monitoring nurse 4

“They become relaxed and end up sharing lots of
things, like what to buy for their son’s birthday, or
‘My pet has not eaten today.” — Monitoring nurse 5

We define this role as empathetic listener because it is
quite different to interact with patients by telephone to
understand their needs and communicate accordingly to
calm them and cause them to feel better compared with
having a face-to-face conversation. As one nurse put it:

“One must develop an ear [to understand patients’
needs]” — Monitoring nurse 6

Actors Activities

Interactions

Identified novel roles

Uses the equipment and app to measure and
record health data

Answers questions in the app

Reviews the results of health assessment
using the app

Patient

Identifies and recruits suitable patients for
telecare

Makes first contact between the coordinating
nurse and patient

Develops treatment plans for individual
patients

General physician

Coordinates the recruitment process and the
patient training

Tracks patients not conforming to the tel-
ecare treatment

Resolves technical issues

Monitors data coming from the patients in
real time

Interprets data to make treatment decisions
based on the individual treatment plan

Municipality nurse

Meets the coordinating nurse to learn how to
use the app and equipment

Sends messages to nurses via the app

Talks to nurses via telephone

Has face-to-face interactions with patients
and coordinating nurses during the recruit-
ment process

Is contacted by monitoring nurses via
e-message

Calls the patients to make changes in treat-
ment and pacify him or her

Sends e-messages to GPs, either to provide
information or to receive further information
about particular patients

Ensures that treatment plans are standard
documents of communication between
nurses and GPs

Proactive supplier

Patient selector

Technical coordinator
Data worker empathetic listener
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Table 2 provides a summary of the identified activities
and interactions in the telecare delivery process and the
new roles that emerged.

Effect of telecare service on healthcare demand
management

This section answers the second research question:
How do these changes in the care delivery process affect
demand management in healthcare? We analyze how the
changes in the care delivery process are aligned with dif-
ferent demand and capacity management strategies. In
this conceptual analysis, we consider the new roles of
patients, nurses, and GPs as the units of change in the
care delivery process because these roles simultaneously
represent the changes in activities and interactions. We
consider each actor and assess the extent to which the
changing role(s) are aligned with demand and capacity
management strategies and can potentially improve the
management of healthcare demand.

Patient as a proactive supplier: increasing client
participation

Increased patient participation is a necessary condition
for telecare service since only the health data and the
queries uploaded in the app by the patients can initiate
the service. The effectiveness of this service also depends
upon on how timely a basis these data are sent. If the
patients wait until they are severely sick, then a visit to
the emergency or the GP is inevitable, defying the objec-
tive of telecare service. If the patients are both skilled and
willing to contribute to data measuring and sharing, it is
reasonable to expect reduced demand for GPs, hospital
visits, and emergency admissions. Thus, ideally, increas-
ing patients’ participation can indeed improve resource
utilization, concurring with the literature [43, 46]. How-
ever, when the patients are unwilling or not sufficiently
skilled to measure and register their health data regularly,
the nurses cannot support the patients. The complexity
of this aspect is at least twofold, as emerged in our case.
First, not all patients are equally interested in helping to
manage their disease, nor are they all equally skilled, as
the coordinating nurses explained:

“Sometimes they forget the password or give the
wrong password too many times, so the app stops
working” — coordinating nurse 1

“There is a tendency to stop using the app when a
person is stable for some time.” — coordinating nurse
2.

In the current telecare service, the only mechanism
focusing on managing patients’ involvement is that of the
coordinating nurses, by which they contact the patients
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who are not conforming with their treatment plan. This
mechanism does not ensure patients’ future participa-
tion, and it could become infeasible to check on indi-
vidual patients manually if the number of such patients
increases significantly. The high level of dependency that
telecare service has on its patients, thus adds complexi-
ties in maintaining service quality. If the patients do not
cooperate in supplying the data through the app, the
response center cannot provide them with the timely,
required support. Consequently, patients could end up
visiting GPs or hospitals at the same rate as patients from
traditional care, jeopardizing the effectiveness of telecare
services.

GPs’role as patient selectors: segmenting
and rechanneling clients
GPs’ role as patient selectors implies that telecare ser-
vices are suitable only for patients with certain abilities
and willingness and, most importantly, comparatively
stable health conditions. The underlying objective of this
patient segmentation is to reduce the demand for tradi-
tional care and rechannel them to the telecare service.
However, for the segmentation and rechanneling strategy
to function effectively, it must be ensured that telecare
patients use fewer resources than patients in traditional
service. Telecare service is, however, an additional chan-
nel, indicating that the patients enrolled for this service
have equal access to GPs and hospitals as the patients
from the traditional service. Therefore, if patients’ need
for GPs and hospitals is not met or reduced by telecare,
they will end up utilizing resources from both telecare
and traditional services, aggravating demand escala-
tion. One recent financial evaluation of the telecare pro-
ject reported such a negative gain in resource utilization
[63]. While sufficient empirical evidence is unavailable
to explain this increased use of resources, the aforemen-
tioned scenario can conceptually explain the reason.
Thus, segmenting and rechanneling clients to tel-
ecare does not constitute an infallible strategy to reduce
healthcare demand. GPs’ role as patient selectors could
be an effective mechanism to ensure that telecare service
is offered only to those patients who will benefit from it
so much that their visits to GPs and hospitals will even-
tually be minimized. However, the absence of guidelines
for patient selection in the current service configura-
tion threatens the effectiveness of GPs’ role as patient
selectors.

Multiple roles of monitoring nurses: flexible

and multiskilled workforce

A flexible and multiskilled workforce is often mentioned
as an effective strategy for managing demand for services
[22]. The emergence of multiple new roles for nurses in



Enam et al. BMC Health Services Research (2022) 22:802

telecare services indicates the need for nurses to become
flexible and be simultaneously skilled in several dimen-
sions. The response center provides a lower threshold
for patients in making real-time contact with healthcare
personnel. By performing a variety of tasks, including
providing technical support, interpreting data, pacifying
patients, and altering treatment, nurses also add flexibil-
ity to the range of services offered through telecare. From
the patient’s perspective, it is much quicker to reach and
receive relevant support from nurses compared with
the time necessary to consult with traditional care ser-
vice. However, in the current telecare service, the train-
ing of the nurses for these novel roles is not quite visible.
According to HR managers and nurses, the nurses receive
on-the-job training in their initial days of employment.
This training focuses on using the IT systems and app
and is conducted by one or two on-duty senior nurses.
No education or training on providing distant care or
data interpretation is provided.

Overall, the analysis indicates that the changes in the
care delivery process enable opportunities to implement
several demand and capacity management strategies.
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However, in the current telecare service, these strate-
gies are neither consciously devised nor managed and
are devoid of proper mechanisms that could make them
effective in managing healthcare demand. Consequently,
the current telecare provision might not make a positive
contribution to addressing the issues of spiraling demand
and diminishing resources in the current healthcare sys-
tem. More importantly, in the absence of proper stra-
tegic implementation, the changes in telecare services
could even complicate resource distribution and lead to
increased use of resources. Table 3 provides an overview
of which demand and capacity management strategies
are aligned with identified changes in the care delivery
process and the implications for telecare service.

Discussion

Key findings

The findings of the study are twofold. First, it identifies
the changes in the care delivery process of a distance
monitoring service using the lens of service co-creation
and the service triad. Several new activities (Table 2) are
added to each of the actors, and patients’ participation

Table 3 Identified demand and capacity management strategies in the telecare service

Novel roles in the telecare service triad Potential demand and capacity

management strategies

Implications for the telecare service

Patients as proactive suppliers Increasing clients'participation

GPs as patient selectors Rechanneling demand

Client segmentation

Nurses as technical coordinators, data
workers, and empathetic listeners

Multiskilled and flexible workforce

Current status: Add complexity to telecare services since the quality of
patients’ contributions cannot be forecasted and controlled

Potential: If the patients are adequately skilled and comply with care
plans, the demand for GPs and specialized care would be reduced.
Such patients would become more active in the care cocreation
process. Consequently, they would have a better understanding of and
greater control over their health status

Current status: To ensure meaningful contributions by patients in

the care cocreation process, selecting patients with the right skills and
adequate willingness is essential. Otherwise, patients could end up
using resources in both telecare and traditional care channels, with the
possibility of increased resource utilization

Potential: A structured guideline based on empirical evidence of clini-
cal efficacy could ensure that the patients chosen for telecare are able
to exploit the services provided by nurses and thus will require fewer
GP and hospital visits

Current status: Individual GPs have their own way of selecting patients
for the telecare service, which does not ensure effective use of telecare
Potential: Can be a useful mechanism for: (1) categorizing the patients
for telecare and traditional services based on a standardized guideline;
(2) choosing the right patients for telecare so that they have a reduced
need for traditional care

Current status: In addition to tending to patients, nurses also become
more active in the cocreation process in telecare. Multiple roles played
by nurses render telecare responsive and easily accessible. However,
the need for new competencies related to technology and distant care
is not recognized; thus, adequate training is lacking, which can lead to
reduced quality of care

Potential: Nurses'roles are essential in rendering the treatment and
support of telecare effective. However, (1) formalization and systematic
evaluation of the competencies needed and (2) corresponding training
are essential to make these roles, and thereby the telecare service,
effective
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in creating care becomes more prominent than that with
the traditional service. The distance monitoring app
becomes the new channel of interaction between patients
and nurses, whereas the interactions between GPs and
nurses become more frequent. Several new roles emerge
for patients, GPs, and nurses, which we define as proac-
tive suppliers of health data, patient selectors, technical
coordinators, data workers, and empathetic listeners,
respectively.

Second, this study indicates that distance monitoring
service, on the operational level, creates several oppor-
tunities for better management of healthcare demand
since the changes in the care delivery process fit with
four demand-capacity management strategies found in
the literature, namely increasing patients’ participation,
segmenting and rechanneling the patients, and flexible
and multiskilled nurses. This finding is in line with the
findings of studies focusing on preventive and self-man-
agement care for patients with chronic ailments [5, 75].
However, on the strategic level, these strategies have yet
to be devised and implemented. We demonstrate (cur-
rent statuses in Table 3) that, in the absence of adequate
support from the strategic level, the changes identified in
the care delivery process have limited and, to an extent,
adverse effects on demand management. Our analy-
sis additionally indicates that the care delivery process
becomes increasingly dependent on patients and requires
new skills for nurses and GPs. These changes indicate
that telecare provides provisions for co-creating care by
involving different actors, most importantly the patient,
in the care delivery process. These changes simultane-
ously add complexities to the care delivery process,
which can hamper the quality of care and resource effi-
ciency, if not addressed actively. Therefore, these changes
must be recognized and managed to exploit the potential
of distance monitoring services in improving healthcare
demand management.
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Supporting mechanisms to manage the changes

The findings suggest that, despite the potential of dis-
tance monitoring services, the fundamental challenge
in managing healthcare demand remains the lack of
adequate managerial provisions at the strategic level. To
address this issue, we propose three supporting mecha-
nisms: foreseeing and managing new roles, aligning capa-
bilities with the potential of telemedicine, and adopting a
system-wide perspective. We have updated the research
framework (Fig. 3) with the findings and the mechanisms
to present how healthcare demand can be better man-
aged using distance monitoring services. In what follows,
we elaborate on these mechanisms.

The emerging new roles should be acknowledged and
formalized in telecare services. Although the litera-
ture has studied patients’ roles in care co-creation to an
extent (e.g., [35]), we identify that deployment of dis-
tance monitoring significantly changes healthcare per-
sonnel’s roles as well. Management must recognize
these changes in roles and related activities so that the
actors can play these new roles with minimal challenges.
Patients’ increased involvement in their treatment has
been portrayed as empowering and positive develop-
ment in the healthcare literature [76, 77]. An underlying
assumption of this proposition could be that all patients
are equally able and willing to take charge of their health
using telemedicine. However, our study indicates other-
wise. Patients were not always eager to use the app and
upload their health data regularly, and GPs had to rig-
orously select patients who are suitable for the distance
monitoring service. Informing and educating patients,
which constitute a demand management strategy found
in the service literature [50, 51], can be an important ena-
bler under this circumstance. Letting the patients know
about this service and what it requires from them could
help them to make informed decisions about whether
they want to receive this service or not. Moreover, the

Changes in care Demand and
delivery processes capacity
Patients as Supporting management
proactive suppliers, mechanisms strategies Better
GP as patient -foreseeing -patient segmentation management
selectors, and and managing -informing and I-»| of healthcare
nurses as technical new roles educating patients demand
coordinators, data -developing -flexible and
workers, capabilities multiskilled
empathetic listeners -offering workforce
co-create the care in system-wide -increasing
telecare supply perspective participation of
chain \ Y, patients

Fig. 3 A framework to reduce healthcare demand using distance monitoring services
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recognition of new roles played by GPs and nurses is
the first necessary step in assessing whether and to
what extent new skills are required to play these roles
effectively. For example, nurses in distance monitor-
ing services require a certain level of IT competence as
technical coordinators and data workers [78]. Nurses,
as empathetic listeners, communicate and provide care
through the app instead of through an in-person inter-
action, requiring additional social and communication
skills [79].

The current service configuration has lacked deliber-
ate effort in developing such capabilities across the care
delivery process. It was predicted that the competence
required for digital health services will take time and
grow incrementally [80]. The current on-the-job train-
ing, therefore, might not be sufficient for developing the
capabilities required by these nurses. Concerning GPs’
roles as patient selectors, although professional knowl-
edge and experience with patients provide initial support
[81], a lack of guidelines for patient selection could lead
to inconsistent service offerings and thus poor service
quality [82, 83]. We posit that the data generated by tel-
ecare services could provide a scientific basis for creating
these guidelines. This dataset includes patients’ longitu-
dinal health data and also reveal their app use patterns.
This rich dataset could be used to create simulation mod-
els to identify the profiles of suitable patients and the
demand trends of such patients [84].

Finally, we argue that a system-wide perspective,
instead of a provider or user perspective, is essential to
implement distance monitoring services or any other tel-
emedicine. Different organizations within the primary
and specialized healthcare system are involved in the
care delivery process, especially for patients with chronic
and multimorbid conditions. Therefore, it is important to
consider the system-wide impact of telemedicine imple-
mentation. Our study indicates that the distance moni-
toring service adds new activities for GPs and nurses and
results in creating a response center as a new care deliv-
ery point. From the municipality perspective, the service
increases the resource requirement. However, when seen
from a system-wide perspective, the service can reduce
the demand for specialized care and emergency care, in
the end positively impacting healthcare demand manage-
ment. A system-wide perspective also implies connect-
ing operational and strategic activities. In this study, the
identified changes are at the operational level of the ser-
vice and are not planned but rather emerge as the con-
sequences of telemedicine deployment. We argue that
support mechanisms from the strategic level of service
are required to manage these changes so that potential
risks can be minimized and the effectiveness of telemedi-
cine can be maximized.
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Research implications

Our research has valuable implications for both academia
and practice. This study addresses the need for empiri-
cal research on healthcare demand management, which
has been raised by many [20, 22, 85] and met by very few
(e.g., [86, 87]). Questions have been raised about whether
flexible and easier access to care, as offered by telecare
services, and curbing demand for care can coexist [86].
This study offers an explanatory answer to these calls and
questions by showing that services can better manage the
healthcare demand while providing easy access to care.
However, the deployment of technology might not be
sufficient to achieve this balance. The implementation of
the technology must be supported by these mechanisms
to manage the changes triggered by the new technology.

Although studies focusing on digital health are rife, this
study is among the few [81, 82] focusing on the effects
of digitalization on collaboration and communication
among different actors. Using the concept of co-creation
and service triad, this study identifies that such services
change the communication channel from face-to-face
interaction to indirect, but more frequent, app-based
interaction. Moreover, the need for collaboration among
the main actors is increased for the service to function
efficiently. The comprehensive identification of these
changes also enables us to analyze the impact of such
services on healthcare demand management. Both the
research community and practitioners expect that tel-
emedicine has a positive impact on demand and resource
management in healthcare [49]. However, the current
literature does not provide sufficient information on
whether and how services such as distance monitoring
can affect this issue. Our paper is one of the first to ana-
lyze the relationship between distance monitoring ser-
vices and healthcare demand. In so doing, several aspects
come into view that have not been discussed in the litera-
ture to date. The findings indicate that telemedicine can
positively contribute to demand management, but it also
adds complexities to the service, for example, making
the service more dependent on patients’ proactive par-
ticipation, requiring new skills, and adding new activities.
These complexities, if not recognized and managed, can
add uncertainties to the service and increase the use of
resources, leading to reduced quality of care. The merit of
such analysis is the comprehensive understanding of the
managerial aspects of telemedicine that have been less
investigated in the extant literature but are essential for
better service configuration and improved care.

For practitioners and policy-makers, this study pro-
vides important insights related to new roles and com-
petencies. The identified new roles and managerial
mechanisms provide a means for managers to reflect
on their planning and decision-making regarding
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telemedicine implementation. Often, healthcare organi-
zations, as in our case, introduce telemedicine services
hoping that they can reduce resource consumption. This
study draws attention to telemedicine being able to facili-
tate certain strategies but managerial actions in design-
ing telecare services remaining pivotal in addressing the
escalating demand with limited resources. Finally, we
draw policy-makers’ and practitioners’ attention to the
need for new competencies and education and training to
develop these competencies, which are essential for large-
scale implementation, and use of telemedicine as a regu-
lar service as opposed to pilot projects or interventions.

Limitations and direction for future research

Our study has a few limitations. Applying the co-creation
and service triad concept was appropriate to comprehen-
sively identify the changes in the care delivery process.
However, it limits the use of management’s voice in our
analysis since managers are not explicitly active in the
care delivery process. Therefore, we used the data from
management (Table 1) for triangulation purposes to cor-
roborate the main data material. This paper focuses on
telemedicine in a public healthcare setting. While the
design enables in-depth analysis and better reflection, we
believe that similar studies are needed in different con-
texts with similar and different IT provisions. For exam-
ple, if a healthcare system decides that, instead of creating
a response center, GPs will manage the distance monitor-
ing app, how will this change affect co-creation processes
and strategies, such as workforce flexibility and resource
utilization? The findings of multiple studies could then be
compared, and patterns of demand management could
be cross-matched to devise precise theories on the rela-
tionship between telemedicine and healthcare demand
management. Next, studies analyzing quantitative data
on demand and resource utilization could advance the
findings of this study by adding new empirical insights.
Finally, our findings indicate that distance monitoring
services provide new provisions for co-creating care by
increasing patients’ active participation, which could be
further investigated and analyzed in relation to patients’
quality of life in future studies.

Conclusion

Meeting the healthcare demand with available
resources is a global challenge. With the increasing
size of the elderly population, chronic ailments, and
multimorbidity, the disparity between demand and
resources seems to deteriorate even more with time.
Therefore, it is important to explore the merit of tel-
emedicine in solving this pressing issue. Given that
technology implementation in healthcare is a complex
phenomenon, it is not sufficient to know only whether
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telemedicine can contribute to managing the escalat-
ing healthcare demand; we must also know how we
can do so. Therefore, this paper first demonstrates
the complex changes in the care delivery process trig-
gered by the implementation of the distance monitor-
ing service. Next, we explain the potential of the service
to improve demand management by analyzing the fit
between the service operations of the care delivery
process and demand-capacity strategies from the lit-
erature. Our analyses also suggest that, in the absence
of strategic support, the potential for telecare services
to improve demand management cannot be exploited,
and the service could have unintended consequences,
such as added uncertainty and an increase in resource
consumption. Therefore, we propose a set of manage-
rial mechanisms for telemedicine services to bridge the
gap between operations and strategic levels to improve
healthcare demand management. This article contrib-
utes to the eHealth literature by identifying the specific
potentials of distance monitoring services in improv-
ing demand management. It does so by demonstrat-
ing how the operational changes in terms of activities,
interaction and roles pave the way for demand-capacity
strategies to be implemented. The next contribution is
to underscore the essential need for managerial mecha-
nisms to connect the strategic level and operational
level of eHealth services and specify those mechanisms.
These contributions have serious implications for the
large-scale implementation and sustainable use of tel-
emedicine since the need for managerial readiness of
implementing telemedicine is often overshadowed by
the promises of the technical abilities of telemedicine.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512913-022-08164-2.

Additional file 1. Interview guide for municipality nurses.

Additional file 2. List of documents used as data sources as mentioned
under the documents and archives section in the manuscript.

Acknowledgements
The authors thank all of the respondents for their time and effort in participat-
ing in the interviews.

Authors’ contributions

AE, HCD, and LDB designed the study and data collection plan. AE collected,
transcribed, and anonymized the data and provided a preliminary narration
of the case. AE, HCD, and LDB conducted the data analysis and interpreted
the data. AE drafted the manuscript, and HCD and LDB contributed equally to
refining it. All of the authors read and approved the final version and agreed
to submit it.

Funding
This paper was prepared as a part of the Digital Economy (DigEco) project
funded by the NTNU Digital Transformation Initiative (p. nr. 2495996).


https://doi.org/10.1186/s12913-022-08164-2
https://doi.org/10.1186/s12913-022-08164-2

Enam et al. BMC Health Services Research (2022) 22:802

Availability of data and materials

The data collected and analyzed during the current study are not publicly
available to maintain the confidentiality of the respondents, as well as the
organizations and their processes, but they are available from the correspond-
ing author upon reasonable request.

Declarations

Ethics approval and consent to participate

This study was approved by the Norwegian Centre for Research Data (NSD),
and the reference number of the application is 800636. The committee
assessed the application and decided that “the processing of personal data

in this project will comply with data protection legislation, presupposing that
it is carried out in accordance with the information given in the Notification
Form and attachments, dated 08.10.2019. Everything is in place for the pro-
cessing to begin."We also sought permission (reference no. 58059) from the
regional committee for medical and health research ethics (REK) to interview
patients. However, the committee assessed that the project falls outside the
scope of the health research act (ACT 2008-06-20 no. 44) and therefore could
be conducted without REK's approval. Following the NSD guidelines, written
consent was obtained for each interview, and the data were anonymized

and stored on the researcher server of the university at which the project was
conducted.

Consent for publication

Written consent for publication was obtained from each of the respondents
at the beginning of each interview. The consent to interview and the consent
to publish were requested on the same form, on which we explained how the
data would be handled, anonymized, and stored, and we informed respond-
ents that these data would be published in the form of scientific articles and
would be provided via open access to readers.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Industrial Economics and Technology Management, Faculty
of Economics and Management, Norwegian University of Science and Tech-
nology, Sentralbygg 1, 1365, Glashaugen, Alfred Getz'vei 3, Trondheim,
Norway. Department of Industrial Economics and Technology Management,
Faculty of Economics and Management, Norwegian University of Science
and Technology, Sentralbygg 1, Gl@shaugen, Alfred Getz vei 3, Trondheim,
Norway. *Department of Industrial Economics and Technology Management,
Faculty of Economics and Management, Norwegian University of Science
and Technology, Sentralbygg 1, Gl@shaugen, Alfred Getz vei 3, Trondheim,
Norway.

Received: 31 March 2022 Accepted: 8 June 2022
Published online: 21 June 2022

References

1. Ding X, Peng X, Heim GR, Jordan VS. Service mix, market competition,
and cost efficiency: A longitudinal study of U.S. hospitals. J Oper Manag.
2020;66(1-2):176-98.

2. Laurenza E, Quintano M, Schiavone F, Vrontis D. The effect of digital
technologies adoption in healthcare industry: a case based analysis. Bus
Process Manag J. 2018;24(5):1124-44.

3. WH Organization. The top 10 causes of death. 2019. (https://www.who.
int/news-room/fact-sheets/detail/the-top-10-causes-of-death).

4. Wang Q Bourbeau J. Outcomes and health-related quality of life fol-
lowing hospitalization for an acute exacerbation of COPD. Respirology.
2005;10(3):334-40.

5. Hussey AJ, Sibbald SL, Ferrone M, Hergott A, McKelvie R, Faulds C, et al.
Confronting complexity and supporting transformation through health
systems mapping: a case study. BMC Health Serv Res. 2021;21(1):1-15.

6. Vestbo J, Hurd SS, Agusti AG, Jones PW, Vogelmeier C, Anzueto A, et al.
Global strategy for the diagnosis, management, and prevention of

20.

AR

22

23.

24.

25.

26.

27.

Page 150f 17

chronic obstructive pulmonary disease: GOLD executive summary. Am J
Respir Crit Care Med. 2013;187(4):347-65.

Hyder MA, Razzak J. Telemedicine in the United States: An Introduction
for Students and Residents. J Med Internet Res. 2020;22(11):2208309.
Nilsen ER, Dugstad J, Eide H, Gullslett MK, Eide T. Exploring resistance to
implementation of welfare technology in municipal healthcare services—
a longitudinal case study. BMC Health Serv Res. 2016;16(1):1-14.

Dugstad J, Eide T, Nilsen ER, Eide H. Towards successful digital transforma-
tion through co-creation: a longitudinal study of a four-year implementa-
tion of digital monitoring technology in residential care for persons with
dementia. BMC Health Serv Res. 2019;19(1):1-17.

. Maguire R, Ream E, Richardson A, Connaghan J, Johnston B, Kotronoulas

G, et al. Development of a novel remote patient monitoring system: the
advanced symptom management system for radiotherapy to improve
the symptom experience of patients with lung cancer receiving radio-
therapy. Cancer Nurs. 2015;38(2):E37-47.

. Rochette C, Michallet AS, Malartre-Sapienza S, Rodier S. Telephone follow-

up of oncology patients: the contribution of the nurse specialist for a Ser-
vice-Dominant Logic in hospital. BMC Health Serv Res. 2021;21(1):1-13.

. Brims L, Oliver K. Effectiveness of assistive technology in improving the

safety of people with dementia: a systematic review and meta-analysis.
Aging Ment Health. 2018;23(8):942-51.

. Titova E, Salvesen @, Bentsen SB, Sunde S, Steinshamn S, Henriksen AH.

Does an integrated care intervention for COPD patients have long-term
effects on quality of life and patient activation? A prospective, open, con-
trolled single-center intervention study. PLoS ONE. 2017;12(1):e0167887.

. Titova E, Steinshamn S, Indredavik B, Henriksen AH. Long term effects

of an integrated care intervention on hospital utilization in patients
with severe COPD: a single centre controlled study. Respir Res.
2015;16(1):1-10.

. Nilsen ER, Stendal K, Gullslett MK. Implementation of eHealth Technology

in Community Health Care: the complexity of stakeholder involvement.
BMC Health Serv Res. 2020;20(1):1-13.

. Granja C, Janssen W, Johansen MA. Factors determining the success and

failure of eHealth interventions: systematic review of the literature. J Med
Internet Res. 2018;20(5):e10235.

Kosnik L. Breakthrough demand-capacity management strategies to
improve hospital flow, safety, and satisfaction. Patient Flow: Reducing
Delay in Healthcare Delivery. Boston: Springer; 2013. p. 101-22.

. De Blok C, Luijkx K, Meijooom B, Schols J. Improving long-term care provi-

sion: towards demand-based care by means of modularity. BMC Health
Serv Res. 2010;10(1):1-13.

. GuT,YuanJ, LiL, Shao Q Zheng C. Demand for community-based care

services and its influencing factors among the elderly in affordable
housing communities: a case study in Nanjing City. BMC Health Serv Res.
2020;20(1):1-13.

Jack EP, Powers TL. A review and synthesis of demand management,
capacity management and performance in health-care services. Int J
Manag Rev. 2009;11(2):149-74.

Johnston R. Service operations management: return to roots. Int J Oper
Prod Manag. 2005;25(12):1278-97.

Moeke D, Bekker R. Capacity planning in healthcare: finding solutions for
healthy planning in nursing home care. Integrating the Organization of
Health Services, Worker Wellbeing and Quality of Care. Cham: Springer;
2020.

Smith-Daniels VL, Schweikhart SB, Smith-Daniels DE. Capacity manage-
ment in health care services: Review and future research directions. Decis
Sci. 1988;19(4):889-919.

Gittell JH, Fairfield KM, Bierbaum B, Head W, Jackson R, Kelly M, et al.
Impact of relational coordination on quality of care, postoperative pain
and functioning, and length of stay: a nine-hospital study of surgical
patients. Med Care. 2000;38(8):807-19.

Sampson SE, Froehle CM. Foundations and implications of a proposed
unified services theory. Prod Oper Manag. 2006;15(2):329-43.

Lusch RF, Nambisan S. Service innovation: A service-dominant logic
perspective. MIS Q. 2015;39(1):155-76.

van der Meer L, Nieboer AP, Finkenfliigel H, Cramm JM. The importance
of person-centred care and co-creation of care for the well-being and
job satisfaction of professionals working with people with intellectual dis-
abilities. Scand J Caring Sci. 2018;32(1):76-81.


https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death

Enam et al. BMC Health Services Research

28.

29.

30

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41

42.

43.

44,

45.

46.

47.

48.

49.

50.

52.

53.

54.

55.

(2022) 22:802

den Boer J, Nieboer AP, Cramm JM. A cross-sectional study investi-
gating patient-centred care, co-creation of care, well-being and job
satisfaction among nurses. J Nurs Manag. 2017;25(7):577-84.
Galvagno M, Dalli D. Theory of value co-creation: a systematic literature
review. Manag Serv Qual. 2014;24(6):643-83.

Yin L, Fassi D, Cheng H, Han H, He S. Health Co-Creation in social inno-
vation: design service for health-empowered society in China. Design
J.2017;20((SUP)1):52293-303.

McColl-Kennedy JR, Snyder H, Elg M, Witell L, Helkkula A, Hogan SJ,

et al. The changing role of the health care customer: review, synthesis
and research agenda. J Serv Manag. 2017,28(1):2-33.

Sampson SE, Spring M. Customer roles in service supply chains and
opportunities for innovation. J Supply Chain Manag. 2012;48(4):30-50.
Michel S, Vargo SL, Lusch RF. Reconfiguration of the conceptual land-
scape: a tribute to the service logic of Richard Normann. J Acad Mark
Sci. 2008;36(1):152-5.

Oertzen AS, Odekerken-Schréder G, Brax SA, Mager B. Co-creating
services—conceptual clarification, forms and outcomes. J Serv Manag.
2018,;29(4):641-79.

McColl-Kennedy JR, Vargo SL, Dagger TS, Sweeney JC, Kasteren YV.
Health care customer value cocreation practice styles. J Serv Res.
2012;15(4):370-89.

Dolbec PY, Fischer E, Canniford R. Something old, something new: Ena-
bled theory building in qualitative marketing research. Mark Theory.
2021;21(4):443-61.

Fischer E, Otnes CC. Breaking new ground: Developing grounded
theories in marketing and consumer behavior. In: Belk RW, editor.
Handbook of qualitative research methods in marketing. Cheltenham:
Edward Elgar; 2006. p. 19-30.

Ritter T. A framework for analyzing interconnectedness of relationships.
Ind Mark Manage. 2000;29(4):317-26.

Wynstra F, Spring M, Schoenherr T. Service triads: A research agenda
for buyer-supplier—customer triads in business services. J Oper Manag.
2015;35:1-20.

Ellram LM, Tate WL, Billington C. Understanding and managing the
services supply chain. J Supply Chain Manag. 2004;40(3):17-32.
Christopher M. Logistics & supply chain management. UK: Pearson;
2016.

Johnston R. Service operations management: return to roots. Int J Oper
Prod Manag. 1999;19(2):104-24.

Sasser WE. Match supply and demand in service industries. Harv Bus
Rev. 1976,54(6):133-40.

Croxton KL, Lambert DM, Garcia-Dastugue SJ, Rogers DS. The demand
management process. Int J Logist Manag. 2002;13(2):51-66.

Frohlich MT, Westbrook R. Demand chain management in manufactur-
ing and services: web-based integration, drivers and performance. J
Oper Manag. 2002;20(6):729-45.

Klassen KJ, Rohleder TR. Combining operations and marketing to man-
age capacity and demand in services. Serv Ind J. 2001;21(2):1-30.
Bowen J, Ford RC. Managing service organizations: Does having a
“thing” make a difference? J Manag Inf Syst. 2002;28(3):447-69.

Lau KH. Demand management in downstream wholesale and retail
distribution: a case study. Suppl Chain Manag. 2012;17(6):638-54.
Giesen MJ, Keizer E, van de Pol J, Knoben J, Wensing M, Giesen P. The
impact of demand management strategies on parents’ decision-
making for out-of-hours primary care: findings from a survey in The
Netherlands. BMJ Open. 2017;7(5):e014605.

Heskett JL, Sasser WE, Hart CWL. Service breakthroughs. New York: The
Free Press; 1990.

. Meredith JR, Shafer SM. Operations Management. Singapore: John

Wiley & Sons; 2013.

Lee ACK, Blank L, Payne N, McShane M, Goyder E. Demand manage-
ment: misguided solutions? Br J Gen Pract. 2013;63(613):e589-91.
Adenso-Diaz B, Gonzalez-Torre P, Garcia V. A capacity management
model in service industries. Int J Serv Ind Manag. 2002;13(3):286-302.
Prasad SK, Shankar R. Service capacity coordination in IT services sup-
ply chain. J Model Manag. 2018;13(4):952-72.

Lovelock C. Seeking synergy in service operations: seven things
marketers need to know about service operations. Eur Manag J.
1992;10(1):22-9.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

73.

74.

75.

76.

77.

78.

79

80.

82.

83.

84.

Page 16 of 17

Fagefors C, Lantz B, Rosén P. Creating Short-Term Volume Flexibility

in Healthcare Capacity Management. Int J Environ Res Public Health.
2020;17(22):8514.

Jack EP, Powers TL. Volume flexible strategies in health services: a
research framework. Prod Oper Manag. 2004;13(3):230-44.

Bloom JR, Alexander JA, Nuchols BA. Nurse staffing patterns and hospi-
tal efficiency in the United States. Soc Sci Med. 1997,44(2):147-55.
Goldstein SM, Johnston R, Duffy J, Rao J. The service concept: the miss-
ing link in service design research? J Oper Manag. 2002;20(2):121-34.
Grenha TJ, Patricio L, Huang KH, Fisk RP, Nobrega L, Constantine L.

The MINDS method: integrating management and interaction design
perspectives for service design. J Serv Res. 2017;20(3):240-58.
Greenhalgh T, Wherton J, Papoutsi C, Lynch J, Hughes G, Hinder S,

et al. Beyond adoption: a new framework for theorizing and evaluating
nonadoption, abandonment, and challenges to the scale-up, spread,
and sustainability of health and care technologies. J Med Internet Res.
2017;19(11): e367.

Yin RK. Case study research and applications : design and methods. 6th
ed. Los Angeles: SAGE Publication, Inc,; 2018.

Report E. Evaluering av utpreving av digital hjemme-oppfelging. Oslo
and Tromse: Institutt for helse og samfunn, Universitetet i Oslo, Oslo
Economics Nasjonalt senter for distriktsmedisin, UiT Norges arktiske
universitet. 2021.

Helsedirektoratet. Effekter av Avstandsoppfelging - Felgeforskning av
medisinsk avstandsoppfelging i delprosjektene VIS, Mestry, Godhelse-
Hjemme og HelsaMi+. Oslo. 2018.

Lillrank P, Groop J, Venesmaa J. Processes, episodes and events in
health service supply chains. Suppl Chain Manag. 2011;16(3):194-201.
Eisenhardt KM. Building theories from case study research. Acad
Manag Rev. 1989;14(4):532-50.

Jorgensen DL. Participant observation: A methodology for human
studies. Newbury Park: Sage; 1989.

Bryman A. Social research methods. 3rd ed. New York: Oxford Univer-
sity Press Inc; 2008.

Kyngds H. Qualitative research and content analysis. In: Kyngas H, Mik-
konen K, Kaaridinen M, editors. The application of content analysis in
nursing science research. Cham: Springer; 2020. p. 3-11.

Kalra J, Lewis M, Roehrich JK. The manifestation of coordination failures
in service triads. Suppl Chain Manag. 2021;26(3):341-58.

. Kaasa K, Augland LN. Mitt liv, min helse, min plan. Norway: Larvik; 2020.

Dubois A, Gadde LE. Systematic combining: an abductive approach to
case research. J Bus Res. 2001;55(7):553-60.

Elo S, Kyngds H. The qualitative content analysis process. J Adv Nurs.
2008;62(1):107-15.

Langley A. Strategies for theorizing from process data. Acad Manag
Rev. 1999;24(4):691-710.

Ferrone M, Masciantonio MG, Malus N, Stitt L, O'Callahan T, Roberts Z,
et al. The impact of integrated disease management in high-risk COPD
patients in primary care. NPJ Prim Care Respir Med. 2019;29(1):1-9.
Nielsen MK, Johannessen H. Patient empowerment and involvement in
telemedicine. J Nurs Educ Pract. 2019;9(8):54-8.

Nissen L, Lindhardt T. A qualitative study of COPD-patients’ experience
of a telemedicine intervention. Int J Med Informatics. 2017;107:11-7.
Golzer P, Fritzsche A. Data-driven operations management: organisa-
tional implications of the digital transformation in industrial practice.
Product Plan Control. 2017;28(16):1332-43.

Konttila J, Siira H, Kyngés H, Lahtinen M, Elo S, K&aridinen M, et al.
Healthcare professionals’competence in digitalisation: A systematic
review. J Clin Nurs. 2019;28(5-6):745-61.

Cohen WM, Levinthal DA. Absorptive capacity: A new perspective on
learning and innovation. Administrat Sci Quart. 1990;35(1):128-52.

. Harvey J, Heineke J, Lewis M. Editorial for journal of operations man-

agement special issue on “professional service operations manage-
ment (PSOM)." J Oper Manag. 2016;42-43:4-8.

Bitner MJ, Ostrom AL, Meuter ML. Implementing successful self-service
technologies. Acad Manag Perspect. 2002;16(4):96-108.

Sousa R, Voss CA. Service Quality in Multichannel Services Employing
Virtual Channels. J Serv Res. 2006;8(4):356-71.

Cohen MC. Big data and service operations. Prod Oper Manag.
2018;27(9):1709-23.



Enam et al. BMC Health Services Research (2022) 22:802 Page 17 of 17

85. Johnston R. Service operations management: from the roots up. Int J
Oper Prod Manag. 2005;25(12):1298-308.

86. Kork AA, Vakkuri J. Improving access and managing healthcare
demand with walk-in clinic: Convenient, but at what cost? Int J Public
Sect Manag. 2016;29(2):148-63.

87 Larsson A, Fredriksson A. Tactical capacity planning in hospital depart-
ments. Int J Health Care Qual Assur. 2019;32(1):233-45.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

e rapid publication on acceptance

e support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations

e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	Impact of distance monitoring service in managing healthcare demand: a case study through the lens of cocreation
	Abstract 
	Background: 
	Method: 
	Result: 
	Conclusion: 

	Introduction
	Background
	Care co-creation
	Demand and capacity management strategies in healthcare
	Research framework

	Methodology
	Telecare and traditional care
	Ethical consideration
	Data collection and analysis

	Results
	Changes in the care delivery process
	Patients
	General physicians (GPs)
	Nurses
	Effect of telecare service on healthcare demand management
	Patient as a proactive supplier: increasing client participation
	GPs’ role as patient selectors: segmenting and rechanneling clients
	Multiple roles of monitoring nurses: flexible and multiskilled workforce

	Discussion
	Key findings
	Supporting mechanisms to manage the changes
	Research implications
	Limitations and direction for future research

	Conclusion
	Acknowledgements
	References


