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Thesis abstract

Introduction: Given the drive for transforming primary care using digital solutions
such as teleconsultations, there is a need to understand how these technologies are
developed and used. The discipline of human factors (HF) is suited to this type of

research, however, evidence of applications of HF in primary care are limited.

Methods: The Systems Engineering Initiative for Patient Safety (SEIPS) 2.0 model
was used throughout this thesis. A scoping review identified previous applications of
HF approaches and methods to the development of teleconsultations in primary care.
A secondary analysis of studies from the review provided an evidence base of factors
influencing use of teleconsultations. Interview schedules, informed by the secondary
analysis, were then used to understand patient and pharmacists’ perspectives on the
use of video consultations (VCs) in Scotland. A scoping review and content analysis
of guidance available to pharmacists in Scotland identified commonalities and

differences across resources.

Results: Twenty HF approaches were identified across 70 studies, with the majority
set in general practice and focusing on evaluating use. The secondary analysis
identified 36 and 39 factors influencing patients’ and primary care providers’ use of
teleconsultations. Fourteen patients and 19 pharmacists participated in interviews,
outlining factors influencing their use related to the six components of the SEIPS 2.0
Work System. Pharmacists expressed a need for more organisational guidance on
using VCs with patients. Analyses of existing guidance identified 94 resources, the
majority of which were published by Scottish Government and Technology Enabled

Care.

Conclusions: To facilitate successful implementation and use of VCs into pharmacy
services in Scotland, a systems perspective should be taken to understand the users’
needs in each individual context, and to develop guidance which considers each
component within the current Work System. Future research should continue to
explore applications of HF in primary care, to encourage integration of the discipline

in healthcare.
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Thesis summary

Background: Primary care is the most utilised level of healthcare in the UK, and
government strategies are aligned to the transformation of primary care services
using digital technologies such as teleconsultations to provide care closer to patients’
homes Teleconsultations allow patients to access care from a time and place that’s

most convenient for them, removing the need to travel to in-person appointments.

As there are UK policy level plans for continued use of teleconsultations, it would be
beneficial to understand how these technologies are being developed and used to
deliver primary care services. The discipline of human factors — the study of the
interactions between humans, the tools/technologies they use, and the complex
environments/systems they work in — is suited to this type of investigation. However,
evidence of applications of the discipline in primary care are limited in comparison to
secondary care settings. The overall aim of this thesis was to describe the ways in
which human factors can be applied to the Design, Implementation, and Use of

teleconsultations in primary care.

Methods: Describing the ways in which the human factors discipline can be applied
to the development of teleconsultations involved a four-stage process, which was

informed by the Systems Engineering Initiative for Patient Safety (SEIPS) 2.0 model:

Stage 1 involved a systematic scoping review to identify previous applications of
human factors (2010 to 2023) to examine components of the Work System and
different types of Processes and Outcomes at each stage of the technologies lifecycle

(i.e. Design, Implementation, and Use) in primary care.

Stage 2 involved a secondary analysis of studies evaluating use identified in the
review. Firstly, a thematic analysis organised the data into meaningful themes and
sub-themes. Secondly, a deductive content analysis mapped the data onto the SEIPS
2.0 model, to understand the Work System components presenting as barriers. Stage
2 produced an evidence base of facilitators and barriers for patient and primary care
providers’ use of teleconsultations in primary care, which informed the development

of interview schedules for Stage 3.

12



Stage 3 involved interviewing patients and primary care pharmacists in Scotland to
understand the factors influencing their use of video consultations (November 2022
to June 2023).

Stage 4 involved a scoping review and content analysis to identify and synthesise the
existing guidance relevant for primary care pharmacists working in Scotland on the
use of video consultations. The SEIPS 2.0 model was used to understand the extent
to which existing guidance contained information relevant to each component of the

system.

Results: Stage 1 resulted in the identification of 70 studies, applying 20 approaches,
the majority of which had been used to examine use of teleconsultations. The majority
of studies were set in general practice (n=44, 62.9%), with less in settings such as
community pharmacy (n=1, 1.4%). Stage 2 identified 36 and 39 factors influencing
patients and primary care providers’ use of teleconsultations respectively, the majority
of which related to personal characteristics for both groups. When patients (n=14) and
primary care pharmacists (n=19) in Scotland were interviewed on their perspectives
on using video consultations (Stage 3), only five pharmacists had experience of using
video consultations with patients. Pharmacists perceived a lack of patient demand;
however, patients were unaware that teleconsultations were available at all.
Participants agreed on the majority of patient characteristics which were deemed
more or less compatible with video consultations. Pharmacists highlighted a lack of
organisational drive for uptake, and despite being aware of some existing resources,
pharmacists expressed a need for more guidance on when video consultations may
or may not be appropriate to use with patients. The subsequent review (Stage 4)
identified 94 resources on teleconsultations that were relevant to primary care
pharmacists working in Scotland, the majority of which were published by the Scottish
Government or Technology Enabled Care. Stage 4 revealed that the majority of
resources contained information relevant to only one of the Work System
components, with only four containing information relevant to all six components. The
majority of resources contained information relevant to the tools and technologies
component, with the internal and external environment components being the least
represented. Resources from pharmacy bodies signposting to guidance designed for

GPs, and Scottish health board resources signposting to guidance for professional

13



working in England, could be causing uncertainty and confusion in pharmacists

looking to use VCs in practice.

Conclusion: The findings within this thesis provide an evidence base illustrating how
approaches and methods can be applied to the development of teleconsultation
technologies, and the benefit of using a systems model. It would be beneficial for
future researchers to update the review conducted in Chapter 4 to understand how
applications of human factors in this area evolves as integration of the discipline into
healthcare moves forward. Future efforts to integrate video consultations into
pharmacy services in Scotland could utilise the results of this thesis to understand
some of the key barriers for patients and primary care pharmacists. It is hoped that
the results of Chapter 7 will inform future updates of national video consultation
guidance, by illustrating the types of information and requirements that could be

considered in relation to each of the Work System components.
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Chapter 1:

Introduction to healthcare
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This thesis describes applications of human factors to real-time teleconsultations in
primary care, both globally and specific to Scotland. The purpose of this chapter is to
provide a background to healthcare and the use of teleconsultations. It begins by
briefly outlining the different levels and models of healthcare used across the world
and in Scotland, providing examples of relevant global and Scotland-specific
healthcare strategies. In addition, it summarises the evolution of healthcare
technology, from simple patient encounters to the use of advanced technologies in
more recent years (e.g. teleconsultations). Finally, the chapter provides an overview
of teleconsultations in healthcare, with a focus on primary care globally, and primary

care pharmacy services in Scotland.
1.1 Healthcare systems globally

Healthcare systems consist of all organisations, people, and actions whose primary
intent is to promote, restore or maintain health. This includes a focus on determinants
of individuals’ health as well as more direct health improving activities (1). Healthcare
delivery concentrates on preventing, diagnosing, and treating physical and mental
illnesses, diseases, and injuries (2), and is provided by a variety of healthcare

professionals across three main levels of care (See Figure 1.1).

Highly specialised treatment often
provided within a hospital setting, such
as: neurosurgery; transplants; plastic

/' surgery: secure forensic mental health
services; and cancer care
Tertiary
Care

Services usually provided within a
hospital setting and generally require a

/ referral from primary care. Services
include: planned or elective surgery;
Secondary Care P gery,

urgent and emergency care

Usually a patient's first point of contact,

/" including: general practice; community
Primary Care pharmacy; dentistry; and optometry

Figure 1.1: Different levels of healthcare
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Healthcare systems across the world tend to operate within the remit of primary,
secondary, and tertiary care as outlined above, however there will be a variety of set
ups depending on country-specific factors, including which model of healthcare they

have adopted. Globally, there are four well established models of healthcare, which

can be seen in Table 1.1.

Table 1.1: Models of healthcare (3)

Type of model

Description

Examples of
where the model
is currently used

Out-of-pocket model:
market-driven health
care

Often found in lower income countries that
cannot provide a national healthcare
service. This model is a pay-as-needed
service.

Rural India, China,
Africa, and South
America

Bismarck model:
social health

Uses insurance payments which come
from both an employee and an employer

Germany, Belgium,
Switzerland and

insurance model via a payroll deduction. This model Japan
requires employment and is not universal.
Beveridge model: Provides healthcare to all residents and is UK, Spain, New

single-payer national
health service

financed through citizens paying tax to the
government.

Zealand, and Cuba

National health
insurance model:
single-payer national
health insurance

Comprises elements of the Beveridge and
Bismarck model. The model uses
payments from a government insurance
tax programme, but private healthcare is
used to access care.

Taiwan, South
Korea, and Canada

In line with the complex nature of healthcare systems, it is worth noting that although
most countries adopt a single model of care, some apply them differently and may
use a combination of models (4). For example, citizens in the UK have the option to
pay for private medical care (5), and those over the age of 26 years must pay for

government subsidised dental care (6).

1.1.1 Global healthcare strategies

Several strategies have been published globally, including plans and policies to
improve health outcomes and increase access to healthcare. Examples of these

strategies are discussed below.
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(i Universal Health Coverage (UHC)
The World Health Organisation’s (WHO) Universal Health Coverage strategy strives
to ensure that everyone across the world has access to the health services they need,
when and where they need them, without missing out due to financial difficulties.
Whilst devising the 2030 Sustainable Development Goals, the nations of the world
identified achieving Universal Health Coverage as a key target. However, despite
worldwide progress before the COVID-19 pandemic, there were clear disparities
between those in lower and higher income countries receiving COVID-19
vaccinations. WHO continue to work collaboratively with partnerships around the

world with the aim of achieving Universal Health Coverage (7).

(ii) Global Strategy on Digital Health
In an effort to address countries’ health priorities and make progress towards
Universal Health Coverage, WHO devised their Global Strategy on Digital Health (8).
The vision is to improve health by facilitating the design and implementation of
person-centred digital technologies/solutions. The strategy aims to provide guidance
on digital health transformation and to strengthen the work done between initiatives
and the wide range of stakeholders to improve worldwide health and reduce the risk
of adverse outcomes, by following four strategic objectives:
e Promote global collaboration and advance the transfer of knowledge on digital
health
e Advance the implementation of national digital health strategies
e Strengthen governance for digital health at global, regional, and national levels

e Advocate for people-centred health systems that are enabled by digital health.

(iii) Strategy for Health 2016-2030
Developed by the United Nations Children’s Fund (UNICEF), the Strategy for Health
2016-2030 envisions that health is “a world where no child dies from a preventable
cause and all children reach their full potential in health and well-being”. Goals set to
achieve this vision include: ending preventable maternal, new born, and child deaths;
and to promote the health and development of all children. The strategy facilitates
collaborative working between partners to deliver on existing global commitments
(e.g. Universal Health Coverage; Sustainable Development Goals) by promoting
three key approaches: addressing inequalities in health outcomes; strengthening

health systems; and promoting multi-sectoral policies. For example, their approach
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aims to achieve UHC by focusing on children and families who are often excluded

from progress towards global health goals (9).
1.2 Scottish healthcare context

The UK uses the Beveridge model (Table 1.1) for its healthcare delivery through the
National Health Service (NHS), which was founded in 1948. Scotland was part of the
larger NHS system until the devolution of powers from the UK Government to the
Scottish Parliament in 1999, when NHS Scotland was created and subsequently
delivered by the Scottish Government. NHS Scotland comprises 14 regional health
boards responsible for delivering health care to the population in each region (Figure
1.2). Moreover, there are an additional eight special NHS Boards that support the

regional boards by providing a range of specialist services (10).

%b
NH$ Orkn NHS Shetland

NHS Grampian

NHS Western Isle:

NHS Tayside
NHS Forth Valley
NHS Fife
NHSHighland NHS Lothian
NHSGreater Glasgow & Clyde NHS Lanarkshire
NHS Ayrshire & Arran NHS Borders

NHS Dumfries & Galloway

Special NHS Boards
NHS Education for Scotland NHS Health Scotland

NHS National Services Scotland NHS National Waiting Times Centre

Healthcare Improvement NHS 24
Scotland
Scottish Ambulance Service The State Hospitals Board for Scotland

Figure 1.2: NHS Scotland health boards

Figure taken directly from (11).
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1.2.1 Relevant Scottish healthcare strategies

In an effort to continually improve healthcare for the citizens of Scotland, the Scottish
Government have devised a number of healthcare strategies, which are described
below:

(i Digital Health and Care Strategy 2021 (12)
The vision of the Scottish Government’s 2021 Digital Health and Care Strategy is to
improve the care and wellbeing of people in Scotland by making best use of digital
technologies in the design and delivery of services (12). The strategy outlines three

main aims which will focus on six key priority areas (Table 1.2).

e Aim 1: Citizens have access to, and greater control over, their own health and
care data — as well as access to the digital information, tools and services they
need to help maintain and improve their health and wellbeing

e Aim 2: Health and care services are built on people centred, safe, secure, and
ethical digital foundations which allow staff to record, access and share relevant
information across the health and care system, and feel confident in their use of
digital technology, in order to improve the delivery of care

¢ Aim 3: Health and care planners, researchers and innovators have secure access
to the data they need in order to increase the efficiency of our health and care

systems, and develop new and improved ways of working.

Table 1.2: Six key priorities in the Scottish Government's Digital Health and Care
Strategy (12)

Priority areas Description

Digital access People have flexible digital access to information, their own data
and services which support their health and wellbeing, wherever
they are.

Digital services Digital options are increasingly available as a choice for people
accessing services and staff delivering them.

Digital foundations The infrastructure, systems, regulations, standards, and
governance are in place to ensure robust and secure delivery.

Digital skills and Digital skills are seen as core skills for the workforce across the

leadership health and care sector.

Digital futures Our wellbeing and economy benefits as Scotland remains at the

heart of digital innovation and development.

Data-driven services Data is harnessed to the benefit of citizens, services and
and insight innovation.
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The strategy states that if successfully delivered, citizens will have greater choice and
control over how they access services and manage their lives in relation to their
healthcare. The goal is to achieve a fundamental shift in organisational mind-sets and
approaches to how services are delivered, making them more patient-centred. Finally,
whilst planning future services, the strategy recognises the potential for health and
care to take place outside of the traditional healthcare settings, such as in the

community (e.g. libraries or community hubs) and in people’s homes.

(i) NHS Scotland Recovery Plan 2021-2026 (13)

During the COVID-19 pandemic, the Scottish Government published their NHS
Scotland Recovery Plan 2021-2026 (13). The aim of the plan is to increase NHS
capacity by at least 10% in order to address the backlog in care as a result of the
pandemic, and meet healthcare demand across the country. The plan outlines eight
key principles for safe and effective recovery, one of which focuses on providing
services close to people’s homes. The premise is that future services will be designed
to minimise unnecessary travel and increase the focus on ‘net-zero’ approaches by
developing the role of teleconsultations and community hubs, ensuring that all
individuals have access to remote models of care. There is a specific focus on
developing digital services in primary care, including access to £3.4m of funding each
year to facilitate the scale up of video consultations for appointments, using the Near
Me platform. Near Me is a Scottish Government endorsed programme aimed at
providing citizens across Scotland with the choice to attend health and social care

appointments via video call, at a time and place that is convenient for them (14).

1.2.2 Primary care pharmacy in Scotland

Primary care is often the first point of contact patients have with NHS Scotland, as
primary care providers act as a gateway to secondary or tertiary care (15). Providers
work across many settings to manage most health problems and provide continued
long term care (15). A variety of healthcare professionals work at the primary care
level, including general practitioners (GPs); nurses; dentists; optometrists; and

pharmacy personnel.
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There are approximately 5,285 pharmacists and 2,338 pharmacy technicians working
in Scotland (16) alongside pharmacy support staff to provide a range of services in
community and general practice pharmacy. Pharmacists in Scotland are
professionally qualified and must be registered with the General Pharmaceutical
Council (GPhC) (17). Once registered they are able to provide expert medicines
advice and treatment for common conditions (18), with assistance from additional
pharmacy support staff. Pharmacy technicians are GPhC registered professionals
who conduct specialised tasks including preparation and dispensing of complex
medications and providing healthcare advice (19, 20). Moreover, pharmacy support

workers provide support in the preparation and dispensing of medicines (19, 20).

Community pharmacies are a key part of primary care services in Scotland, and
pharmacy owners are independent contractors delivering pharmacy services on
behalf of NHS Scotland (21). There are around 1,250 community pharmacies in
Scotland — typically located in retail settings - providing over-the-counter and
prescription medications, medication reviews, and advice on managing health
conditions (15). The community pharmacist is known for their primary role in being
accessible to the public without the need for an appointment, however some services
can be offered on a scheduled basis (22, 23). Community pharmacies provide a range
of services beyond dispensing medication. A core part of community pharmacy
services in Scotland is the delivery of the Pharmacy First service, where a pharmacist
or member of the pharmacy team can give advice and treatment for various minor
illnesses and common conditions (e.g. acne; hay fever; allergies; and some skin
conditions) (18, 23). In addition, some pharmacies offer an advanced Pharmacy First
Plus service, whereby pharmacists with an independent prescribing qualification can
prescribe treatment for a wider range of clinical conditions (22). Community
pharmacies play an important role in public health initiatives including: emergency
hormonal contraception; vaccinations; and smoking cessation services (19). Funding
for community pharmacy is through a combination of NHS financial support for
essential (e.g. the delivery of the Pharmacy First Service) and enhanced (e.g. public
health initiatives) services, as well as the private sale of over-the-counter medications,
health and well-being products and other retail items (22). Finally, it is important to
note the distinction between “independent” and “multiple” community pharmacies.
Independent pharmacies are typically classed as a group of 1-5 pharmacies, owned

and operated by individual pharmacists or small groups of pharmacists (24). On the
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other hand, multiples (also known as chain pharmacies) are often owned by
corporations or companies, and may have a larger number of pharmacies (6 - 200+)

and in more geographical locations (24).

In Scotland, patients are required to register with a specific general practice in order
to have access to medical advice and treatment. Primary care teams within the 911
general practices across Scotland consist of various healthcare professionals who
work together to provide comprehensive physical, mental and social-wellbeing care.
Although pharmacists and pharmacy technicians have been working in general
practice in Scotland for decades, their roles in the practice have evolved more recently
due to increasing pressure and lack of capacity in the general medical workforce (25).
Pharmacy professional bodies recognised that pharmacy and general practice teams
could be integrated to broaden the multidisciplinary team, and in 2018 an investment
was made to ensure that every practice in Scotland would have access to a
pharmacist with advanced clinical skills by 2022 (25). General practice clinical
pharmacists (GPCPs) now work alongside pharmacy technicians and other members
of the practice to deliver three levels of the pharmacotherapy service as part of the
2018 General Medical Services (GMS) contract (Table 1.3) (26). General practices
are private businesses holding an NHS contract, part of which is aligned to the GMS
contract (26). Although GPCPs are operating in these private premises, the vast
majority of them are employed by the local NHS Health Boards (27). In general
practice, services are primarily delivered through scheduled appointment based care,

however urgent or unscheduled care services can also be provided (28, 29).

Table 1.3: Three levels of the pharmacotherapy service (26)

Core and additional pharmacotherapy services

Level Pharmacists Pharmacy technicians

1 - Core service Authorising prescription Monitoring clinics; medication
requests; immediate discharge compliance reviews; medication
letters; outpatient letters; management advice and
medicine safety reviews and reviews; prescribing indicators
monitoring high risk medicines and audits

2 — Additional Medication reviews of >5 Non clinical medication review;

advanced service  medicines and resolving high medicines shortages;
risk medicine problems pharmaceutical enquiries

3 — Additional Polypharmacy reviews and Medicines reconciliation;

specialist service  specialist clinics for chronic pain, telephone triage
heart failure, diabetes etc.
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In a 2021 update, the Scottish Government recognised the progress made in the
majority of general practices, however highlighted areas requiring focus, including the
need for general practices to prioritise their delivery of the core level one services to
relieve GP workload (30). However due to the interdependencies between levels, the
statement also recognises the simultaneous need to focus on other tasks such as
delivering regular medication reviews, especially for high risk medicines and patients,

to ensure safe patient-centred care is being delivered (30).

Importantly, some pharmaceutical services across both contexts are supported by a
series of Standard Operating Procedures (SOPs) - detailed instructions that outline
the steps or activities which must be undertaken to complete a task or carry out a
specific process (e.g. prescribing of medications, answering the telephone). However
the SOPs used across pharmacy contexts are likely to differ, as pharmacies can adapt
readily available SOPs or develop their own in line with national guidance (31). For
example, from a discussion with a community pharmacist in Scotland, some
independent pharmacies opt to purchase template SOPs from Newark Pharmacy,
adapting them to suit (Meeting with NW — 08/04/2024) (32).

Despite their widespread adoption in an effort to ensure consistency, efficiency, and
safety, research suggests that often SOPs are not adhered to in pharmacy settings
(33, 34). In Peat et al's (2022) study investigating how community pharmacy
responded and adapted to the COVID-19 pandemic, pharmacists reported that
adhering to procedures was often not feasible or effective, for example during the
COVID-19 pandemic where there was limited space in the pharmacy resulting in staff
being unable to fully adhere to social distancing (33). Peat and colleagues (2022)
state that their findings will facilitate narrowing the gap between work-as-imagined
(i.e. how work is guided by SOPs) and work-as-done (i.e. how work actually takes
place), which will enhance the resilience of community pharmacies in any future
pandemic scenarios (33). Therefore, lack of adherence may be in part due to the
absence of user-centric design (35) if organisations procure and amend, or develop,
SOPs without involving those with a practical and realistic understanding of the

related work in each specific pharmacy setting.

All areas of health and social care, including primary care, face an increased demand

for services and resources due to an ageing population and the number of people
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living with long term conditions (36). One solution for managing this demand has been
the increased drive for the uptake of technologies in healthcare, including

teleconsultations to deliver care beyond the traditional models (12, 13).

1.3 Evolution of healthcare technology

In line with global strategies to transform health systems into digitally enabled
services, technological developments in healthcare have provided opportunities to
improve on and move beyond the traditional methods of healthcare delivery.
Healthcare systems have experienced key technological developments similar to
those experienced in manufacturing industries, as illustrated in Figure 1.3 (37).
Industry moved from the emergence of initial simple technologies (e.g. steam power
and mechanisation) to the more recent complex and intelligent technologies such as
the Internet of Things (e.g. interrelated devices connecting and exchanging data) and
artificial intelligence (Al) (37). Similar to industrial advancements, Healthcare 1.0
started in the 1990s with a focus on providing advanced patient consultations, and
introduced administrative systems as the first form of automation (38). Healthcare 2.0
represents the introduction of medical equipment and devices for testing and
diagnoses, and a focus on responding according to patient symptoms using
monitoring devices (37, 38). Healthcare 3.0 is categorised by the development of
electronic medical records (EMR) and information systems, and the transformation of
manual processes to computerised and digitised formats. Moreover, remote care
models (e.g. teleconsultations) became possible and started replacing face-to-face
interactions (37, 38). The fourth healthcare revolution is said to be emerging in line
with Industry 4.0, with the introduction of wearables and innovative medical devices
using cloud computing, big data and Al alongside decision support technologies.
Healthcare 4.0 represents the shift from proactive care in Healthcare 3.0 to predictive
care and a more patient-centred healthcare system (37, 38). Although there are clear
similarities between the industrial and healthcare revolutions in terms of increased
automation, a critical difference is about engagement, as in healthcare the patients
and clinicians are increasingly involved and share responsibilities despite increased

automation (37).
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- Computers - Cloud manufacturing
- Big data & Al
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HEALTHCARE 1.0 HEALTHCARE 2.0 HEALTHCARE 3.0 HEALTHCARE 4.0
- Patient encounter - Medical equipment - Electronic health record - Smart health
- Diagnosis and treatment - Monitoring devices - Computerised provider order - Connected care
entry - Personalised medicine
- Remote care and telehealth - Artificial Intelligence

Figure 1.3: Industry and healthcare 1.0-4.0

Whilst progress in the development and adoption of healthcare technologies has been
gradual, public health emergencies such as the COVID-19 pandemic can cause
technologies to advance at an accelerated rate. For example, technologies such as
teleconsultations were rapidly upscaled to provide remote health care, in an effort to

reduce the risk of transmission and adhere to physical distancing regulations (39,
40).
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1.4 Teleconsultations in healthcare

Teleconsultations - sometimes referred to as telemedicine; telehealth or remote
consultations (41) - represents a branch of healthcare which uses a variety of
technologies to deliver healthcare from a distance. WHO specify that
teleconsultations include four interrelated elements: clinical support; the use of
various types of technologies, leading to; improving health outcomes; and overcoming
geographical barriers, connecting all users (42). Although there are different types of
teleconsultations (i.e. between patients and healthcare professionals versus between
two healthcare professionals (43)), this thesis will focus on the former.
Teleconsultations allow patients and healthcare professionals to interact and
exchange information using synchronous (i.e. live/real-time) technologies such as
telephone and video, or asynchronous (i.e. delayed response) technologies such as
email or text messages (44). Healthcare professionals use either of these
technologies to conduct remote examinations and provide diagnoses and treatment
decisions without the need for patients to attend consultations in-person (44). For the
purpose of this thesis, consultations are considered to be interactions “Comprising
processes such as  history taking, examination, investigation and
diagnosis...subdivided into several tasks reflecting the agenda of the doctor and
patient” (45).

Teleconsultations can help achieve WHO’s Sustainable Development Goal of
Universal Health Coverage by improving citizens’ access to good, safe, and cost
effective health services, especially for those living remotely or living with ilinesses
restricting their ability to leave their homes (44). Moreover, teleconsultations minimise
the need for patients and healthcare professionals to travel to in-person
appointments, having direct environmental benefits (46). Teleconsultations increase
the convenience of healthcare for patients as they do not have to take time out of their

daily schedules to physically attend appointments (47).

Despite the potential benefits, it is important to note that due to the reliance on citizens
having access to a suitable device and internet connection, and having the necessary
IT skills, teleconsultations have the potential to widen the existing digital divide (48).
Specific groups in society are more likely to experience difficulties in using
teleconsultations, such as those: from vulnerable socio-economic backgrounds; living

with physical or mental disabilities; and those living in regions with poor access to the
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necessary infrastructure (e.g. remote and rural) (48). However, it is reassuring that
issues around digital exclusion are recognised at policy level in countries such as the
UK and Australia, and plans for reducing the digital divide are in place (49-51). For
example, the Scottish Government suggest that video consultation services are
offered as a choice for patients, alongside other modes of consultation, to ensure a

variety of options are available (50).

Despite increased use of teleconsultations at all three levels of healthcare (Figure 1.1)
- tertiary (52-54), secondary (55-58), and primary care (59, 60) - Beheshti et al (2022)
highlight that there is still work to be done in advancing the use of teleconsultations

at primary care level (60).

1.4.1 Teleconsultations in primary care

Primary care is the most utilised level of healthcare, responsible for around 85% of
patient interactions with healthcare services (61). Given that communication is a key
aspect of primary care, it is important to understand the use of technologies such as
teleconsultations, to facilitate interactions at this level of care. A number of reviews
have illustrated the wide-ranging use of teleconsultation technologies in primary care
across the world (59, 60, 62, 63).

For example, de Albornoz et al (2021) conducted a systematic review evaluating the
impact of telephone and video consultations compared to face-to-face interactions on
key patient outcomes and utilisation of primary care services. The review identified 11
studies set in seven countries including, Australia, USA, Spain, Canada, Denmark,
Japan and Scotland. The clinical conditions addressed in the studies were wide
ranging, with telephone and video consultations being used to provide: general
primary care services; post-natal care; weight loss and nutrition counselling; smoking
cessation; support for cancer patients, carers of hard of hearing children; and those
living with acute non urgent conditions and respiratory infections (59). Beheshti et al
(2022) identified further applications of teleconsultations in primary care in China,
Zambia, Ireland, Poland, Italy, and Sweden. Additional services identified included
treatment and management of diabetes and hypertension, and the delivery of

healthcare in prisons (60).
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Downes et al (2017) collated evidence on the use of telephone consultations as an
alternative to face-to-face visits (63). Their review identified two systematic reviews
and one randomised control trial (RCT), all set in the UK. The overall findings
demonstrated that telephone consultations provide an appropriate alternative to face-
to-face interactions, as despite leading to an increase in the number of repeated visits,
there was a reduction in the overall time spent with patients (63). Similarly,
Thiyagarajan and colleagues (2020) conducted a systematic scoping review of
studies exploring patients’ and clinicians’ experience of video consultations in primary
care (62). The review identified seven studies set in the UK and US and outlined some
of the key benefits of video consultations, including convenience and improved
access. Patients chose to use video consultations to reduce travel costs or minimise
waiting times for an appointment, however clinicians’ choice to use video
consultations depended on the patients clinical condition, unless geographical

distance meant video consultations were required (62).

Finally, it is important to note that use and experience of teleconsultations will depend
on the primary care setting within which the technology is used. The majority of
studies in the aforementioned reviews on primary care focused on GPs services,
which suggests there may be a lack of engagement in other settings. For example,
despite the development of strategies encouraging adoption and use of
teleconsultations across primary care in Scotland (12, 13), uptake has been limited in

pharmacy services (64).

1.4.2 Teleconsultations in primary care pharmacy in Scotland

A number of strategies outline goals for the digital transformation of Scottish
pharmacy services, including the integration and widespread use of teleconsultations
(19, 23, 65, 66). For example, a key commitment in the 2017 Achieving Excellence in
Pharmaceutical Care Strategy for Scotland focused on enhancing access to
pharmacy services for those living in remote and rural communities (19). Part of this
commitment included the scale-up of existing Technology Enabled Care initiatives
including the use of the Near Me service for video consultations, which was already
being used in NHS Highland (19). Near Me is a Scottish Government endorsed
programme aimed at providing citizens across Scotland with the choice to attend

health and social care appointments via video call, at a time and place that is

29



convenient for them (14). The service is hosted on the Attend Anywhere online

platform.

More recently, the Royal Pharmaceutical Society (RPS) Scotland, and the National
Pharmacy Technician Group Scotland set out their 2030 Visions for community and
general practice pharmacy (23, 65, 66). Key future pharmacy roles outlined in the
strategies include ensuring equal access to services by harnessing digital technology
and innovation. By 2030 the Visions state that pharmacy teams will have developed
remote services and will routinely offer patients the choice of virtual care using Near
Me, digital applications and telephone consultations. Moreover, the visions set out
plans for working towards greener, more sustainable pharmacy services, and
recognise the benefits of Near Me and other remote methods for reducing patient and
pharmacist travel. In 2017, NHS Highland trialled using the Attend Anywhere platform
to deliver medication reviews as part of the “Pharmacy Anywhere” service. During this
time the service was re-branded as Near Me as part of a co-design engagement piece
with the public (67). In 2020, the Scottish Government secured a license to extend
the use of Near Me, which resulted in the service being rolled out across all health

and social care sectors in Scotland (67).

Despite access to video consultation technology being made available across primary
care in Scotland, engagement in pharmacy has been limited in comparison to the
uptake of telephone consultations, both before and during the COVID-19 pandemic
(64, 68, 69). For example, when evaluating a general practice pharmacy medicine
review service in two remote and rural areas of Scotland (NHS Highland and NHS
Western Isles), Stewart et al (2017) found the majority of consultations (85.5%,
n=153/179) were conducted by telephone, with only 14.5% conducted over video
(68). Similarly, when assessing the impact of COVID-19 on working practice and job
satisfaction of pharmacists (n=134) and pharmacy technicians (n=46) within general
practice in Scotland, Weir et al (2022) found no video interactions with patients before
or during the pandemic. Moreover, their findings show evidence of pharmacy
personnel using telephone consultations to interact with patients before COVID-19,
with an increase in reliance on telephone calls during the pandemic (64). In 2017, a
Telepharmacy Robotic Supply Service (TRSS) was installed as part of a proof of
concept study in a rural north-east area of Scotland without a community pharmacy

(69). The technology provided community pharmacy services such as medicines
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supply via a robot, and virtual care using video and telephone consultation facilities.
Inch et al (2017) evaluated patients’ and healthcare professionals’ perceptions and
experiences of the service and found that despite participants recognising the benefits
of the video facilities, there were only three interactions over video between patients

and pharmacists over a seven month period (69).

Despite limited engagement with video consultations in comparison to those
conducted over telephone, strategies relevant to Scottish pharmacy services outline
plans for the continued upscaling of digitally enabled care, making teleconsultations
a choice for all patients (13, 23, 65, 66). As there are plans to continually upscale
teleconsultations in Scottish primary care pharmacy, it would be beneficial to
understand the use of teleconsultations in this context in more depth. For example,
exploration into the facilitators and barriers influencing use would allow identification
of any areas of the current Work System requiring re-design or amendments. The
discipline of human factors is suited in this type of research as it takes a systems
perspective, allowing for a full understanding of the environment that the technology

is used within, and the users of that technology (70).

31



Chapter 2:

Introduction to human factors
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2.1 What is human factors?

Human factors and ergonomics, first defined as “the study of work” (71), are terms
used interchangeably to represent the scientific study of interactions between
humans, the tools and technologies they use and the complex environments/systems
they work in. It draws on many disciplines including psychology, physiology,
biomechanics, engineering, and computer science (72) in an effort to understand how
people perform in different contexts. Due to having roots in many disciplines,
definitions of human factors vary. For the purpose of this thesis, the following

International Ergonomics Association definition will be used:

“The scientific discipline concerned with the understanding of interactions among
humans and other elements of a system, and the profession that applies theory,
principles, data, and methods to design in order to optimise human well-being and

overall system performance” (73).

The discipline involves taking a systems approach to understand and describe all the
interdependent elements of a system and the interactions between them which
contribute to outcomes, including system performance (e.g. systems safety,
sustainability, effectiveness, efficiency) and human wellbeing (e.g. satisfaction, stress,
fatigue) (74-77). By focusing on all interdependent elements in the system, the
discipline moves away from striving to identify one singular cause for an outcome, to
considering the influence that each component of the system individually, and

together, are having (77).

A key aim of the discipline is to maximise compatibility between system components,
with the main focus on the person(s) at the centre of the system (78). In doing so, it
involves taking a holistic approach to the integration of humans into the systems they
use. Instead of finding humans to ‘fit’ existing systems, built without knowledge of
human strengths and limitations, the discipline focuses on applying human
capabilities and characteristics to the design of a system (79). Creating systems
based on human abilities facilitates ease of use, improved performance, safety and
wellbeing, and reduces the risk of error or adverse events (80). The importance of
applying the discipline extends beyond the Design stage, as human factors should be
considered at each stage of a systems life cycle — through Design, to Implementation,

evaluations of Use, and continuous improvement (81). For example, at the end of the
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life cycle once the system is implemented and is being used, it is equally as important

to evaluate designs to ensure they are satisfying the intended outcomes (82, 83).

2.2 Brief history of human factors

Human factors emerged primarily in the 1940s due to the increased use of technology
and the realisation that technologies were becoming more complex. Increasing
complexity meant technologies were more difficult to use and as a result, performance

of those using them was compromised, heightening the risk of errors (84).

The discipline has military heritage as by the end of World War |l, which saw the
advancement of technologies, it was clear that humans were experiencing problems
with using equipment/technologies which resulted in adverse events including
airplane crashes (85). Focus shifted to understanding the failed interactions between
humans, their environment and the tools and technologies they use to understand
why adverse events/errors were happening. Investigations found pilot errors to be
linked to the design of the cockpit, specifically the systems within which were
incompatible with human capabilities, making them unsafe and difficult to use (86).
When coming into land, skilled pilots were retracting landing gear instead of adjusting
landing wing flaps due to the controls looking identical, causing catastrophic
accidents. Efforts from psychologists and military personnel during the post-war
investigations facilitated the development of human factors as a discipline (87). Post-
war reports illustrated that pilot error could be reduced when more logical and
differentiable controls replaced similar looking and confusing designs in airline
cockpits. The reports emphasised the need for simpler designs to ensure pilots
experiencing high cognitive load in highly stressful environments make the right
decision about which control to use (87). Human factors is now an essential
component of both military and civil aviation curriculum for pilots (88), and is known
in more recent years for delivering crew resource management (e.g. non-technical
skills: decision making situation awareness, communication, team work), aircraft

maintenance and system design, and operation (88, 89).
After discovery in aviation/the military, application of human factors spread across

other industries, including introduction to rail systems in the 1960s (90). The discipline

is important for understanding how people interact with the railway to ensure service

34



performance and safety of users (90). People are at the centre of rail systems, as
firstly the moving of people from place to place is the purpose of such services, and
secondly the safe and reliable running of the service depends relies on the workforce
and their interactions with the systems they use (90). Rail operators and safety
management teams in the UK now have human factors specialists working alongside

them to ensure rail systems are running as efficiently and safely as possible (91).

The discipline was brought to the forefront of the oil and gas industry after the 1988
Piper Alpha disaster which resulted in the death of 167 crew members. Investigations
into the disaster highlighted many human factors failings including: design issues,
communication, and complacency in safety culture, which brought the introduction of
the Health and Safety Executive (HSE) in the UK in 1992. The HSE have since been
responsible for overseeing and ensuring safety offshore in the UK and other countries
around the world have adopted a similar strategy (92). Similarly in the nuclear
industry, the discipline has been applied widely after accidents such as Three Mile
Island and Chernobyl were linked to a lack of human factors considerations in Work

System design (93).

Since the emergence of human factors as a discipline and increasing interest in its
application in different industries, an increasing number of human factors bodies have
formed, all of which work similarly in their motivation to increase adoption of human
factors approaches and methods into every day working, making it a way of thinking
rather than an added extra. Groups provide memberships allowing access to
educational resources, and provide opportunities for collaboration by bringing
together a network of likeminded people. For example, the Chartered Institute of
Ergonomics and Human Factors (CIEHF) is a professional organisation providing
membership and Chartership for ergonomists and human factors specialists (84).
Other organisations include the Human Factors and Ergonomics Society (HFES) (94)
and the International Ergonomics Association (IEA)(73). All of these organisations

strive to raise awareness and drive advances of human factors across all industries.

2.3 Human factors in healthcare

Early applications of human factors in healthcare occurred in the 1960s with research

on medication safety (95), with later interest from James Reason, a British
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psychologist, who wrote about the importance of human factors for the design of a
safe healthcare system (96). He encouraged a shift from blaming users to a culture
of understanding all factors which could influence service performance. However, it
was not until the publication of the Institute of Medicine’s report, “To Err is Human:
Building a Safer Health System” in 2000 that efforts to integrate human factors into
healthcare significantly increased (97). The report highlighted patient safety risks in
healthcare by reporting the markedly high number of deaths (98,000) in the United
States (US) per year resulting from medical errors. It alleged that humans were not to
blame, but that poorly designed Work Systems were. The report set out national and
local strategies in the US aimed at improving patient safety through the design of safer
health services/systems (97). Nowadays, the application of human factors into
healthcare contexts is encouraged by government, with regulations in place for the
inclusion of human factors in health systems in countries including England (98).
Similarly, plans are in place for the design of policy to guide the development,
implementation, and sustainability of the discipline in NHS Scotland (99). Another
catalyst for the adoption of human factors into healthcare was the work of Martin
Bromiley, an airline pilot with an interest in human factors. His efforts to introduce
human factors into healthcare came after the death of his wife was linked to a number
of human factors failings within healthcare, including: hierarchical structures causing
communication issues; lack of situational awareness; and lack of leadership (100).
On discovering there was no human factors group overseeing and promoting the
advancements of human factors in healthcare, Martin formed the Clinical Human
Factors Group (CHFG) in 2007 (101).

Healthcare settings are highly complex systems and involve a range of stakeholders
across multiple different areas, using a variety of tools and technologies to carry out
a series of tasks (102). Wilson (2014) described healthcare as an overlapping and

interrelated System of Systems (103):

“A bed in a hospital is a system, the patient monitoring equipment is a sibling
system, the two together plus the patient’s room comprise another system,
...Whereas the radiology or scanning equipment, the drugs dispensary, the beds, the
ambulances are all systems, but together can be seen as a system of systems when

looking at maintenance and replacement of regimes” (103)
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The complexity of healthcare services warrants the application of human factors
considerations to optimise service delivery and patient safety (104). However, the
level of complexity means integration of the discipline in healthcare has been slower
than in other industries (105). In an effort to enhance knowledge and understanding
of how the discipline can and should be used, the CIEHF have produced a White
Paper and book chapters on human factors in health and social care (77, 83, 106,
107). The resources illustrate the depth that human factors can bring to understanding
issues within healthcare settings. To assist in understanding the complexity of

healthcare, human factors research often adopts a systems model.

2.3.1 Systems models in healthcare

There are a variety of socio-technical systems models used in human factors
research, however one designed specifically to represent the complexities of
interactions in healthcare is the Systems Engineering Initiative for Patient Safety
(SEIPS) model (108-110). The model was designed to illustrate how interacting
components within a sociotechnical Work System result in work Processes, and the
impact that these Processes have on the subsequent Outcomes. The original model,
published in 2006 by Carayon et al, comprised a combination of Donabedian’s
structure-process-outcome (SPO) framework and the Work System model (Figure
2.1) (108).
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Figure taken directly from Carayon et al (2006)(108).

However, since 2006 the model has evolved to expand areas within it further, to
represent healthcare system complexities in more detail (SEIPS 2.0) (Figure 2.2)
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Figure 2.2: SEIPS 2.0

Figure taken directly from Holden et al (2013) (110).
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SEIPS 2.0 Work System
The Work System within the model represents a sociotechnical system with six

interacting components which influence work Processes (110):

o The person(s) component represents the physical, cognitive, and
psychosocial characteristics of the individual(s) at the centre of the system. A
key difference from the original model is that SEIPS 2.0 considers not just a
singular person at the centre of the system, but also the interactions between
multiple individuals (e.g. patient, carers and healthcare providers) and groups
of individuals (e.g. teams within health settings etc) simultaneously

o Tools and technologies refer to the objects that the individual(s) use to do
the work and can represent information technology (IT) as well as physical
tools and equipment

o Tasks refers to the attributes or characteristics of the task the individual is
taking part in, such as: difficulty, complexity, variety, ambiguity, and sequence

o Organisation refers to the structures external to the individual(s) (but often
put in place by people) that organise time, space, resources, and activity. For
patients, organisation refers to: living arrangements; family roles and
responsibilities; work and life schedules; financial and health-related
resources; interpersonal relationships; and social norms and culture. Within
institutions, organisation refers to: characteristics of work schedules;
management and incentive schemes; organisational culture; training; policies;
team work; communication and work relationships

o Internal environment (physical environment in the original model) refers to
the physical environment and includes: lighting; noise; vibration; temperature;
physical layout; available space; and air quality

e The external environment component was not included in the original model.
However, the component was added in the second version to consider the
macro-level societal, economic, ecological, and policy factors outside of an
organisation. Factors include the impact of: budget; cost on quality tools and
technologies; societal expectations for patient and family preferences; and

local infrastructure.
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SEIPS 2.0 work Processes

In comparison to the original model, Processes in SEIPS 2.0 were expanded to
consider the concept of engagement (110). As a result, Processes could be
categorised as professional, patient or patient-professional collaborative dependent
on whom was engaged in the Processes. Moreover, Holden et al expanded
Processes further and allowed consideration for them to be physical, cognitive, or
social/behavioural in nature, if relevant to the investigation the model is being used

for. The model explains that work process will impact subsequent Outcomes (110).

SEIPS 2.0 Outcomes

Outcomes in SEIPS 2.0 are somewhat similar to the original model as the model
considers the patient, professional and organisational Outcomes. However, SEIPS
2.0 expands on Outcomes to allow identification of how proximal (i.e. immediate
result) or distal (i.e. result which emerges over time) in nature the Outcomes are, and
the level of desirability (110).

Adaptations

Finally, SEIPS 2.0 introduces the concept of adaptations, which represents the
monitoring of Processes and Outcomes in health services to allow adaptations when
required to ensure intended Outcomes (110). The model stipulates that adaptations
can be anticipated, regular, and long-lasting, or unanticipated, short lasting and
intermittent depending on the situation. As shown in the model (Figure 2.2), processes
and outcomes are reviewed and adaptations are made as required to improve
performance and wellbeing. Workarounds taken by healthcare professionals to
overcome barriers when using technologies represents an example of a commonly

used adaptation in healthcare settings.

Carayon et al (2020) recently developed a third version of the model (SEIPS 3.0)
which focuses solely on the Processes to represent the patient journey through
healthcare systems (109). As SEIPS 3.0 focuses only on the Processes, this thesis
will utilise the SEIPS 2.0 model throughout to allow a more detailed exploration of the
whole system. The flexibility of the SEIPS model(s) is emphasised in the CIEHF
masterclass on applying SEIPS. The speakers outlined that the entire model does not
have to be used in every investigation (111), albeit some studies do utilise the full

model (112). Examples of partial application are evident in the wider literature, with
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studies utilising only the Work System components in their research (61, 113, 114).
For example, Woolridge et al (2020) focused on Work System components to identify
barriers and facilitators in inpatient care transitions of paediatric trauma patients (113).
On the other hand, Strauven et al (2020) focused on two areas — the Work System

components and Processes to investigate medicine pathways in nursing homes (115).

2.3.2 Progress of human factors research in healthcare

Research thus far in healthcare has mainly focused on secondary care settings, with
less research on human factors in primary care (61, 116-118). One key area in
secondary care where human factors has been widely implemented is in the operating
theatre. The discipline has been important for understanding and managing the
complex interactions between the personnel in the room (e.g. surgeon,
anaesthesiologists, nurses and others), the equipment being used (e.g. surgical tools
and monitors), and workplace conditions (e.g. staff availability, costs, and operating
room availability). Research has focused on developing tools and training to measure
and improve interpersonal non-technical skills (e.g. communication, leadership,
teamwork, situation awareness, and decision making), which have been linked to
patient safety (119, 120). For example, this includes the development and now
widespread use of safety checklists to minimise errors, and the encouragement of
general communication and discussions around roles and responsibilities in the
operating room (120-122). In other areas of secondary care, system redesign has
been required to improve performance outcomes (122). For example, in obstetrics,
birthing pools were designed in the 1990s without consideration for user needs, which
resulted in the pools being difficult to get in and out of, especially in emergency
situations. The redesign process involved assessing user needs and incorporating
them into the new design, which comprised steps and rails for assistance on entry
and exit (83). Similar progress has been seen in standardising the design of

ambulances (83).

Despite sharing similar complexities in terms of the need for effective communication,
leadership and teamwork, problem solving, and situation awareness to ensure patient
safety, integration of human factors into primary care was initially slower (61, 88).
Bowie et al (2016) suggested that this could be due to misunderstandings around the

discipline and its application in healthcare settings (123). In an effort to address the
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lack of knowledge around what human factors are already known or applied in primary
care settings, the CHFG worked alongside a team of researchers at NHS Education
for Scotland (NES) in conducting a scoping review (61). Their review included
published literature (2000-2016) in traditional databases as well as grey literature, and
consultations with human factors specialists and healthcare professionals. A total of
356 published papers were included, with the majority set in general practice (n=190,
53.4%) with less in settings such as community pharmacy (n=29, 8.1%). Moreover,
the majority of studies were published in the US (n=122, 33.2%) and UK (n=130,
35.4%). Their results highlight a variety of human factors methods used in the studies
including: questionnaire surveys; focus groups; interviews; usability methods;
literature reviews; observations; and reporting and analysis of incident data. Overall,
their review outlined that despite increasing attention in this area, especially to safety
in general medical practice, there still remains limited evidence of human factors
approaches and methods being applied across the full range of primary care services
(61).

(i Human factors or factors of the human?

It is important to highlight some of the common misunderstandings which are
suggested to be impeding the successful widespread integration of human factors
into healthcare (123-126). Firstly, research often refers to “human factors” despite
focusing solely on the failures of humans or “factors of the human” as the cause of
undesirable outcomes, which is in contrast to the premise of the discipline (124, 125).
Wears and Sutcliffe (2019) expand on this notion, stating that the understanding of
human factors can be summarised in two contrasting views (126). One viewpoint is
described as “deficit thinking” (i.e. factors of the human) where humans are viewed
as being flawed information processors, whose behaviour is dictated by heuristics and
biases, leading to the human being the failing component in any interaction. In
contrast, the second viewpoint (i.e. human factors) recognises humans as “successful
adapters”, able to deal with the complexities and uncertainties in complex working
environments, whose adaptations can sometimes fail (126). Moreover, those holding
the second viewpoint are likely to believe accidents to be a naturally occurring
consequence of increasingly complex working conditions, which human adaptations
occasionally cannot overcome. Wears and Sutcliffe (2019) suggest that this second

viewpoint is only superficially understood in healthcare, with some efforts to improve
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patient safety still adopting the “deficit thinking” viewpoint, referring to humans as the

failed component within the system (126).

Bowie & Jeffcott (2016) highlight that it is not uncommon for healthcare organisations
to strive to modify the behaviour of individuals using methods such as training, when
an investigation into an adverse events determines the cause to be “human error”
(123). However, Russ et al (2013) make a clear distinction between how
problems/errors are addressed inside and outside of the discipline. Human factors
seeks to modify the design of systems to better fit the user, instead of striving to
eliminate errors by teaching people to change their behaviour (124). Wears and
Sutcliffe (2019) provide an example of this misconception from the early years of the
discipline, when the concept of “accident proneness” was considered, alongside other
personal attributes such as carelessness, to explain accidents (126). Workers
deemed accident-prone were initially re-trained or moved to a non-hazardous working
environment. However, discovery of medical conditions such as colour blindness and
its link to work related accidents in the 19" century, brought a shift in viewpoint. Focus
turned to changing existing designs or designing new technologies in line with human
capabilities, to allow workers to use systems that are resilient to potential future
incidents (126).

Aligned with the systems perspective at the heart of the discipline, human factors
work is not restricted to the individual, and ranges from the individual to the
organisational level (123, 124) . For example, ensuring a new technology is designed
with the intended users in mind is important, however, equally as important is the need
to understand how interactions with this technology are impacted by organisational
factors such as financial resources, the physical environment, and relevant policies
and procedures. Overall, although the focus of human factors is on understanding
human capabilities and limitations to facilitate system design, researchers applying
the discipline must look beyond the “factors of the human” to consider the wider
system components. It is crucial to understand how all components within a system
are interacting, and the impact that these interactions are having on subsequent

outcomes.
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2.3.3 Human factors and healthcare teleconsultations

The human factors discipline is useful in a healthcare context where performance of
the health system and wellbeing of patients can be compromised, for example in the
implementation of new technologies or services such as teleconsultations. The
discipline is essential for understanding the potential risks, hazards and limitations of
communication between patients and their healthcare providers (108). The discipline
focuses on understanding the humans using the technology, what they need from it,
how they intend to use it, and the interactions that using the technology will create
(127). As government-level strategies are in place to encourage widespread utilisation
of teleconsultations in the coming years (Chapter 1), consideration of human factors
is essential to maximise system performance and human wellbeing. It is essential to
ensure the technologies work well with users to satisfy intended outcomes (127, 128).
Arecent review of human factors considerations for wider applications of telemedicine
(including teleconsultations; robotic surgery; remote monitoring; and asynchronous
messaging within portals) found only a small number of studies (n=26), which Fouquet
et al (2020) stated demonstrated the current lack of empirical work within telemedicine
design (129). The review concluded that human factors are often overlooked when
technologies are being introduced, which suggests there is still work to be done in
incorporating human factors into the digital transformation of healthcare services
(129).

Research has illustrated the need for human factors’ consideration when developing
guidelines for teleconsultations in healthcare (130). As discussed in Chapter 1, the
rapid upscaling of teleconsultations as a result of the COVID-19 pandemic may have
resulted in healthcare professionals using the technology without sufficient training or
resources. Powers et al reviewed existing patient guidelines for using
teleconsultations to assess the extent to which human factors had been considered
(130). Due to the high number of results obtained, the review included only those
published in the last ten years and associated with professional and government
organisations in the US. The identified guidelines focused on three key areas of
requirement, including technology requirements (e.g. devices, software, and
bandwidth); environmental requirements (e.g. privacy of location, lighting, and noise);
and safety requirements (e.g. data privacy and safety). However, there was a lack of

consideration for the environmental and safety requirements across all guidelines, as
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well as consideration for patients’ perspectives in its development. The review
outlined that the guidelines varied in the level of detail and the type of information
provided, the consideration for patient perspectives and accessibility issues.
Moreover, few of the guidelines were based on human factors design principles or
had been validated through testing with end users. Powers and colleagues suggest
that consideration for human factors during guideline development could mitigate
against barriers and reduce the risk to patient safety when using the technology.
Therefore, human factors professionals should assist in developing guidelines that
provide sufficient information on all components of a system that could influence the

interaction, and make suggestions for the technical set up (130).

Given the relevance of human factors for the digital transformation of health services,
and the continued use of teleconsultation technologies in the future, it would be
beneficial to understand in more detail how the discipline can be applied to facilitate
the development of these technologies, and any procedures and/or guidelines for

using them.
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Chapter 3: Thesis aims and objectives
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Based on all previous evidence, it is clear that government and policy-focused bodies
will continue to encourage the widespread implementation and use of teleconsultation
technologies in primary care, as part of plans to digitally transform healthcare
services. As discussed, it would be beneficial to understand how teleconsultation
technologies are currently being used in primary care contexts, and the factors
influencing their use. Identification of facilitators and barriers to the use of
teleconsultations would enable changes to the tools, technology or services in line
with end users’ capabilities and needs. Any investigation into the interactions between
humans and the tools and technologies they use would benefit from adopting a human
factors perspective, to facilitate consideration of the entire system. As the majority of
human interaction with the healthcare system occurs at the primary care level, it would
be beneficial to understand and synthesise all previous applications of human factors

methods and approaches to the use of teleconsultations in primary care.

This thesis aims to describe the ways in which human factors can be applied to the
Design, Implementation, and Use of teleconsultations in primary care. This was

achieved through a four-stage process as presented in Figure 3.1.

~

The development of teleconsultations in primary care: a

Stage 1 systematic scoping review
J

Secondary analysis of literature review results to develop\
evidence base of the factors influencing use of
Stage 2| teleconsultations

%

Exploration of the factors influencing patients and primary
care pharmacists use of video consultations in Scotland

Stage 3

Scoping review of the guidance available to pharmacists
working in Scotland on the use of video consultations

Stage 4

Figure 3.1: Stages of thesis
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Each of these four stages had a number of corresponding aims and objectives which

are presented below.

Stage 1: The development of teleconsultations in primary care: a systematic

scoping review

Aim: To understand what approaches and methods have been applied to the
development of real-time teleconsultations in primary care (Chapter 4), with the

following objectives:

e Report on the characteristics of studies that have applied approaches to the
development of teleconsultations in primary care

o Categorise the approaches applied to the Design, Implementation, and Use
of teleconsultations in primary care, using the SEIPS 2.0 model as a

framework.

Stage 2: Secondary analysis of literature review results to develop an evidence

base of the factors influencing use of teleconsultations

Aim: To understand the factors outlined in Chapter 4’s review as influencing the
use of teleconsultation technologies in primary care, from both a patient and

primary care provider perspective (Chapter 5), with the following objective:
e To synthesise the factors influencing use of teleconsultation technologies in
primary care, through inductive and deductive analyses using the SEIPS 2.0

model.

Stage 3: Exploring the factors influencing patients’ and primary care

pharmacists’ use of video consultations in Scotland
Aim: To explore the factors influencing the use of video consultations by patients
and pharmacists working in primary care (Chapter 6), with the following

objectives:

e To synthesise the factors influencing patients use of video consultations
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e To synthesise the factors influencing community and general practice
pharmacists’ use of video consultations
e To use an established human factors systems model (SEIPS 2.0) to identify

components of the current Work System influencing use.

Stage 4: Scoping review of the guidance available to pharmacists working in

Scotland on the use of video consultations

Aim: To provide an overview of the existing guidance and resources relevant to
pharmacists working in primary care in Scotland for the use of video consultations

(Chapter 7), with the following objectives:

e Provide a summary of existing video consultation resources relevant to
pharmacists working in primary care in Scotland

¢ Identify and synthesise the components of the Work System represented in
each resource, using an established human factors systems model (SEIPS
2.0).
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Chapter 4: The development of
teleconsultations in primary care: a
systematic scoping review
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4.1 Introduction

Healthcare systems are characterised by shortages of resources (131), and as the
fastest growing area of healthcare, digital health services provide a solution for this
(132). In an increasingly digitised society, government bodies in developed countries
encourage the use of technologies to help provide alternatives to traditional face-to-
face consultations in healthcare settings (50, 133-135). A variety of alternatives exist
and are currently being used to diagnose and treat patients remotely (132). As
outlined in Chapter 1, teleconsultations provide an alternative to face-to-face
consultations, which can occur in real-time (i.e. a synchronous or live interaction)
using technologies such as telephone or video; or with a delayed response (i.e.
asynchronous methods; not live interaction) using technologies such as email, online
forms, or text messages (131). The terminology used to represent teleconsultations
varies, and most terms are often used interchangeably, including: telemedicine;
telehealth; and e-health (136).

Although the COVID-19 pandemic was a major catalyst for the uptake of
teleconsultations (132), plans were already in place pre-pandemic to incorporate
digital technology into healthcare in an effort to provide a more person-centred
healthcare system (137). Teleconsultations provide patients with better access to
convenient healthcare from remote or rural locations (138), as they reduce the need
to take time away from work and other commitments/responsibilities, and reduce the
time and money spent on travelling to appointments (139). Removing the need for
healthcare providers to travel to home visits and patients into practice for face-to-face
appointments, teleconsultations present an opportunity to contribute to a greener
health service (139).

As existing technologies change and new ones are introduced, there needs to be a
focus on how these technologies are being designed, implemented, and used in
healthcare, to ensure they are providing the desired outcomes (140). For that
purpose, human factors should be considered — a discipline which studies the
interactions between humans, the tools and technologies they use, and the

environments within which they work.

In human factors, the emphasis is on human beings, and how the design of systems

influences them (82), however human factors should be considered at all stages of a
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systems life cycle - through Design to Implementation, evaluations of Use, and
continuous improvement (81-83). Despite the complexity of healthcare warranting
interest from human factors considerations, a 2017 scoping review found that
evidence of human factors being applied in primary care was scarce and that
applications were mainly focused on safety in general practice (61). However, it is
worth noting that due to limited resources and time, the authors were not able to
conduct a fully systematic or exhaustive search of the literature, and therefore may
have missed relevant studies. Their review includes studies published until 2016,
however since then it is possible that with growing interest in human factors in
healthcare (83) that there may be more literature in this area. The review provided an
insight into human factors applications in primary care however a more systematic
search of the literature is required in order to fully understand applications of the

discipline to the development of teleconsultations at this level of healthcare.

Communication between healthcare professionals and patients is a key aspect of
primary care, and with increased demand on primary care providers and continually
evolving services and technologies, interactions are becoming more complex (131).
Human factors is particularly relevant here, as system performance and patient
wellbeing can be compromised (123), however currently there is no review examining
how the discipline has been applied to primary care teleconsultations. With policy
makers encouraging the use of teleconsultations (137) it would be beneficial to
understand what influences primary care providers and patients choice to use (or not
use) them. This would allow identification of barriers restricting the use of
teleconsultations, providing an opportunity to address these issues and enhance
service performance and patient outcomes. From a human factors perspective, this
would provide an opportunity to ensure that existing technologies used for

teleconsultations ‘fit’ the users.

As outlined in Chapter 2, the SEIPS 2.0 model (110) is often used in healthcare to
assess complex interactions and subsequent Processes and Outcomes. Considering
the complexity of teleconsultation interactions, it is crucial to understand how these
technologies have been developed to ensure their use optimises service performance
and the wellbeing and safety of patients. As the continued use of teleconsultations is
encouraged at policy level, it is essential to understand previously used approaches

for developing these technologies, and the state of human factors in this area. To
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address this, a review of the literature will be completed, using the SEIPS 2.0 model

as a framework.

4.2 Aims and objectives

The overall aim of this systematic scoping review is to understand what approaches
and methods have been applied to teleconsultations in primary care, with the following

objectives:

e Report on the characteristics of studies that have applied approaches to
examine teleconsultations in primary care
e Categorise the approaches applied to the Design, Implementation, and Use

of teleconsultations in primary care, using the SEIPS model as a framework.

4.3 Methods

This review utilised a systematic search strategy, selection process and data
collection method with the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis for Scoping Reviews (PRISMA-ScR) 2020 checklist used as a guide
to report the methods (141).

4.3.1 Eligibility criteria

Inclusion criteria

(1) The studies could take an approach relevant to the human factors discipline:

A study was identified as taking this type of approach if it applied a
methodology or thinking that relevant to the discipline of human factors and
ergonomics. The studies must have included users of the technology
(including clinical and non-clinical staff members as well as patients) to
understand their involvement in the technology’s lifecycle. The studies did not
need to explicitly state that they took a ‘Human Factors’ or ‘Ergonomics’
approach, as previous research has suggested that often this is not stated.
When studies did not state this clearly, the subjective opinion of the reviewer
was taken, which is common practice in human factors related reviews within

healthcare due to the discipline’s infancy in this setting (142, 143). The
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following working definition was used to inform the decision: “...the study of
the interrelationship between humans, the tools and equipment they use in the
workplace, and the environment in which they work” and if needed, a second
reviewer was consulted to help make the decision. Studies that used a human
factors approach alongside other approaches were also included but only the

section on human factors was extracted.

(2) Studies that focus on real-time teleconsultation technologies for consultation

purposes:
Studies were included if they focused on the use of real-time technologies

used as alternatives to face-to-face consultations (primary care provider to
patient). Real-time is considered ‘live’ communication between people - the
exchanging of information in the same moment. This includes but is not limited
to: telephone and videoconferencing. As outlined in Chapter 1, consultations
are considered to be interactions “Comprising processes such as history
taking, examination, investigation and diagnosis...subdivided into several

tasks reflecting the agenda of the doctor and patient” (45).

(3) Studies that are based in primary care:

Studies were included if they focused on primary care areas such as, but not
limited to: pharmacy, general practice, optometry, nursing and care homes,
home care, community-based outpatient, and dental practice. If a primary care
clinic was based within a secondary or tertiary setting, but primary care was

being provided, then the study was included.

(4) Studies that are peer reviewed and primary papers:

Studies were included if they had gone through the peer review process and

were published, including journal articles and reports.

(5) Studies should be published in English, from any geographical location and
after 2010:

The studies were included if they were published in the English language and

were conducted in any geographical location. The studies needed to be
published after 2010 due to previous reviews reporting a lack of published

evidence and low levels of usage before 2010 on the use of videoconferencing
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in primary care (62); and, a lack of publications before 2010 on telephone

consultations replacing general practice face-to-face visits (63).

(6) Studies should focus providers of primary care and patients from primary care:

Studies were included if they focused on patients and primary care providers
such as, but not limited to: doctors, nurses, pharmacists, optometrists, dentists
and call-handlers in out-of-hours services (e.g. NHS 24/111). If the healthcare
provider worked in both primary and secondary care settings but the focus of

the study was on their primary care role, the study was included.

(7) Studies can use any type of method:

Studies using all types of methods were included, such as: quantitative,

qualitative and mixed methods.

Exclusion

(1) Studies that do not focus on the user of the technology:

Studies were excluded if they focused solely on the technology and not how
users interact with it, and other components of the system. This included the
Design, Implementation, and evaluation of Use of technologies without user
input (e.g. designing technology without incorporating user capabilities, needs
and limitations; and assessing the success of technology implementation and

use without understanding the experiences of the users).

(2) Studies that do not focus on the use of real-time technologies for consultation

purposes:
Studies were excluded if they: used real-time technologies for non-

consultation purposes such as booking a face-to-face appointment; used real-
time technologies solely for professional-professional communication; or used
delayed response technologies for teleconsultations with patients (e.g. email,

text messages, and e-consult forms).

(3) Studies that are not the primary paper or peer-reviewed:

Studies were excluded if they were not primary research, including reviews

(e.g. scoping, literature, narrative, and systematic), opinion pieces and
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discussion articles. Papers that had not been peer-reviewed were excluded,

along with conference proceedings, books, and other unpublished literature.

(4) Studies that focus on participants from settings other than primary care:

Studies were excluded if they focused on clinicians working in a setting other
than primary care. If the clinician(s) worked in both primary and secondary
care settings and the focus of the study was on their secondary care role, the

study was excluded.

4.3.2 Information sources

The databases Medline, Embase, PsycINFO, Engineering Village and Ergonomics
Abstracts were searched on the 19" of May 2021 and on the 19" °f April 2023. Medline
and Embase were chosen as prominent databases in the field of healthcare and
PsychINFO for its broad focus in the field of psychology. Ergonomics Abstracts was
chosen due to its focus on human factors and ergonomics, and Engineering Village
was used to capture studies that had applied human factors thinking from an

engineering perspective.

After full text screening of the studies identified via database searching, hand
searches were conducted to identify any studies missed. This included hand searches

of the references of the included studies and searches on Google Scholar®.

4.3.3 Search strategy

The first search covered all studies available between 15t January 2010 and the 19"
of May 2021, with the second search covering studies available from 19" May 2021
to 19" April 2023. The search strategy was developed by creating key terms and
synonyms under three areas: human factors, primary care, and teleconsultations.
Search terms were informed by previously completed reviews (61, 142) and validated
by a University of Strathclyde librarian and colleague within the department (CM and
KP). For each database, the structure of the search strategy remained the same;
however, each database required slightly different search options. Two types of

search terms were used (MeSH/Emtree and key words) along with a variety of
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different syntax. Appendix 1 outlines the types of search terms and syntax used for

each database, along with a description of what each syntax contributed.

A sample of the Medline search strategy can be seen below in Table 4.1. The full

search strategy can be found in Appendix 2.

Table 4.1. Sample of search terms used.

Main Heading Example of search terms
Human factors OR ergonomics OR patient safety OR patient harm
Human Factors OR human-centred OR user-centred OR

system design OR systems thinking OR incident reporting OR
adverse event OR human error OR ethnographic analysis OR task
analysis

Pharmacy OR family practice OR general medical practice OR
Primary Care general dental practice OR community health services OR
optometry OR out of hours

Teleconsultations Telemedicine OR teleconsultations OR telecommunication OR
videoconferencing OR telephone OR remote consultation OR
synchronous communication OR e-health

Human factors AND primary care AND teleconsultations

4.3.4 Selection process

The software Covidence® (144) was used for the full screening process. A random
20% of studies were independently screened at both title and abstract and full text
stages by the researcher and KP to ensure consistency. The level of agreement was
calculated and a percentage of 80-90% was considered good, and 90%+ considered
excellent (145). If a good or excellent level of agreement was achieved, screening
continued. However, the agreement level fell below 80%, a further 10% of studies

would be screened, and ED would be consulted.

Where articles could not be accessed online for full text screening, the authors would
be contacted through ResearchGate® where possible plus twice via email (with two
weeks to respond after each email). If the full texts were not provided, the studies

would be excluded.
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Authors would also be contacted via email if it was unclear whether the study met the
inclusion criteria (e.g. consultation being ‘live’ (synchronous) or not; primary care

setting).

4.3.5 Data charting process

A data charting table was developed using Microsoft Excel® and a random sample of
20% of studies were selected to be independently charted by KP to ensure
consistency. If a good (80-89%) or excellent (90%+) percentage of agreement was
reached, charting would continue. However, if the agreement level was below 80%, a
further 10% of studies would be screened, and ED consulted. Data charted for each

of the objectives is presented in Table 4.2.

Table 4.2. Data charted for each of the 2 objectives

Objective Data charted
1. Report on the characteristics of studies e Title
that have applied approaches to the e Author
development of teleconsultations in e Date published
primary care e Primary care setting
e Geographical location
e Study aim
e Type of technology.
2. Categorise the approaches applied to e Approaches used (where several were
the Design, Implementation, and Use used, these were separated)
of teleconsultations in primary care, ¢ Specific methods for each approach
using the SEIPS 2.0 model as a (e.g. specific questionnaires, analysis
framework methods or models used).

4.3.6 Synthesis methods

The synthesis methods used for each objective are as follows:

Objective 1: Report on the characteristics of studies that have applied approaches

to the development of teleconsultations in primary care

A PRISMA flow chart was generated to illustrate the screening process used to

identify studies. The characteristics of the included studies (title, author, date
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published, primary care setting, geographical location, study aim) were presented in

tabular form and, when appropriate, percentages were calculated.

The type of technology used was inductively categorised and presented in tabular
form. An inductive method was adopted to avoid limiting the technologies included,

however ‘telephone’ and ‘video’ were expected to be found in the literature.

Objective 2: Categorise the approaches applied to the Design, Implementation, and

Use of teleconsultations in primary care, using the SEIPS model as a framework

Content analysis was used as a guide for the synthesis methods (146) and included

the following steps:

Step 1: A count of the studies that explicitly mentioned human factors or ergonomics
within their main text was completed, as previous research has highlighted that while
human factors thinking may be adopted, the specific term(s) may not be used (142,
143).

Step 2: Studies underwent a deductive content analysis which aligned the approaches
under the headings of Design, Implementation, and Use (70). The operational
definitions used for this stage of analysis were derived from the literature (147-149),
and are displayed in Table 4.3 below. Deductive content analysis is useful when there
is an existing framework which can be used for analysis (146, 150). KP independently
completed the deductive content analysis to ensure consistency. Any disagreements

were discussed and if consensus could not be reached, ED would be consulted.
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Table 4.3. Definitions for Design, Implementation, and Use (147-149)

Heading Definition

Design Design is the process of developing, testing, and evaluating the
teleconsultation technology before it is implemented into practice.
The design phase ends after a prototype of the technology is ready
to be integrated into practice.

Implementation Implementation is the integration of the technology prototype into
practice. This stage starts after the prototype is designed, by
understanding the factors that influence integration and ends when
the technology is used in practice.

Use Use refers to the evaluation of teleconsultation technology once it's
implemented into practice to understand its suitability for the task and
the factors influencing successful use. This stage starts once the
technology is used in practice and should only end if the technology
is no longer used.

Step 3: Once aligned under the above headings, the approaches were inductively
analysed using Microsoft Excel®. The approaches that were duplicates or focused on
similar areas were grouped (e.g. studies exploring reasons for use and non-use and
studies exploring facilitators and barriers to use). KP completed 20% of this analysis
for consistency, and if there was disagreement and consensus was not reached after
a discussion, then ED would be consulted. Once finalised, a name and definition were
created for each approach, which was checked for face validity by KP, to ensure the

final approaches and their definitions were suitable/appropriate.

Step 4: The approaches were then deductively aligned under the three areas of the
SEIPS 2.0 model (i.e. Work System, Processes & Outcomes) (110). A deductive
content analysis method was used for this as SEIPS is a useful framework often used
to understand the interactions between components of the Work System and the
influence these interactions have on Outcomes. This stage of analysis also involved
identifying which component(s) of the Work System, or type(s) of Processes or
Outcomes the approach was being used to examine. The definitions for this stage of

synthesis are displayed in Table 4.4 below.
KP validated coding by deductively aligning 20% of the approaches under the SEIPS

2.0 model. Any disagreements were discussed and if agreement could not be met

then ED would be consulted.
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Table 4.4. Definitions for each area of the SEIPS 2.0 model (SEIPS 2.0) (108, 110)

Areas of
the SEIPS
model

Definition of the area

Work
System

The Work System represents a sociotechnical system with six interacting components: person(s), tools and technologies, tasks,
organisation, internal environment, and external environment.

Person(s) refers to the characteristics of the individual at the centre of the system. This can be a single individual (e.g. patient)
or a group (e.g. team, organisational unit). Individual characteristics include physical characteristics — strength, weight, height;
cognitive characteristics: expertise, experience; Psychosocial characteristics: motivation, needs, social status

Tools and technologies are objects that people use to do work or that assist people in doing work. This can include IT as well
as physical tools and equipment

Tasks refers to the attributes or characteristics of the task, such as: difficulty, complexity, variety, ambiguity, and sequence
Organisation refers to the structures external to a person (but often in place by people) that organise time, space, resources,
and activity, which differ for patients and primary care providers:

o Patients: For patients this includes factors like: communication infrastructure; living arrangements; family roles and
responsibilities; work and life schedules; interpersonal relationships; culture; social norms and rules; financial and
health-related resources

o Primary care providers: Within institutions, organisation factors can be characteristics of work schedules and
assignments; management and incentive systems; organisational culture; training; policies; resource availability; team
work; communication and work relationships.

Internal environment refers to the physical environment and includes lighting; noise; vibration; temperature; physical layout;
available space; and air quality.

External environment refers to macro-level societal, economic, ecological and policy factors outside an organisation. Factors
such as the impact of budget and cost on quality of tools/technologies used; societal expectations for patient and family
preferences; and local infrastructure

Interactions between the six components produce work Processes, which subsequently shape Outcomes.

Processes

This includes processes which are influenced by interacting components in the Work System. The processes can be professional,
patient, or collaborative depending on who is actively engaged in performing the process.

Professional work processes are those in which primary care providers or a team of professionals are the primary agents,
with minimal active involvement from patients or other non-professionals
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Areas of

the SEIPS Definition of the area
model
e Patient work processes are those in which the patient (and/or family caregiver) is the primary agent, with minimal active
healthcare professional involvement
e Collaborative work processes are those in which both healthcare professionals and patients (and/or family) are jointly and
actively involved.
Work Processes subsequently impact Outcomes.
Outcomes refers to states or conditions resulting from the Work System components interacting and subsequent Processes.
Outcomes

The Outcomes can be directly related to the patient, organisation, or professional.
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Step 5: The specific methods (e.g. relevant questionnaires, models, frameworks, or
data collection methods) were then presented in tabular form, under each approach
with reference to the specific area of the SEIPS 2.0 model (Work System, Processes

or Outcomes) and stage of development (Design, Implementation or Use).

4.4 Results

4.4.1 Study selection

The first search of the literature between 1%t January 2010 and 19" May 2021
identified 10,500 studies to be screened, 37 of which were included (see Figure 4.1
for the full PRISMA flow chart of the studies included at each stage). The percentage
of agreement for the title and abstract screening was 94% and 92% for full text
screening; this indicated an excellent level of agreement. The second search of the
literature between 19" May 2021 and 19" April 2023 identified 2,400 articles to be
screened, 33 of which were included (see Figure 4.1 for the full PRISMA flow chart of
the studies included at each stage). The percentage of agreement for the title and
abstract screening was 95% and 86% for full text screening; this indicated a good

level of agreement. The total number of studies included in this review is 70.
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Search between 1st January 2010 - 19th May 2021 Search between May 2021 - 19th April 2023

Studies identified through Duplicate studies Studies identified through Duplicate studies
database search: removed: database search: — > removed:
(n=10,500) (n=2,104) (n=2,826) (n= 416)
Studies excluded at Studies excluded at
Title and abstracts title and abstract Title and abstracts title and abstract
screened: — screening: screened: — screening:
(n = 8,396) (n=18,109) (n=2410) (n = 2,287)
Set“”g‘:::};t;s;eﬁffe;? _ Studies excluded at full text: S;:;;c::)eizt;s:tefsu s“e :je)f(ctw |- ﬁg::f:,:: :;g?o‘:g (?.,t Luzllogext.
y ' - Not human factors (n = 56) a : - Not primary care (n = 26)
(n=282) - Not primary care (n = 51) (n=123) Y o
ry - Type of study (n = 28)
l - P’pz g; f;léﬁﬁé:;= 6(7'_') = 40) l - Type of technology (n = 5)
Studies included: - ngtJ remote consgxations (n=33) Studies included: ) :gtargcn;c;tse(::‘o:sét;llatlons =9
(n=24) - No access (n = 7) (n=27) - Duplicates (n = 6)
- Duplicates (n = 4)
Studies included via
Studies included via hand searches:
hand searches: - References of included
- References of included studies (n = 5)
studies (n = 10) - Hand searches (n = 1)
- Hand searches (n = 3)
Studies included in
Studies included in review:
review: (n=33)
(n = 37)

Studies included in
review:
(n = 70)

Figure 4.1: PRISMA flow charts showing the number of studies identified at each stage of the searches
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4.4.2 Study characteristics

All 70 studies were published from 2010 onwards, with the majority published 2019
onwards (n=49, 70%). The year with the most published studies was 2022 (n=20,
28.6%) and the least were 2011 and 2016, with only one in each year (1.4%). The
majority of studies were published in the UK (n=25, 35.7%), with 16 in the US (22.9%),
seven in Australia (10%) and three (4.3%) in Norway, Germany, Denmark, Sweden,
and Canada each. The remainder were set in Israel, the Netherlands, New Zealand,

Poland, Brazil, the US and Canada, and one (1.4%) study set in 20 different countries.

The majority of studies were set in general practice (n=44, 62.9%), with thirteen
(18.6%) in primary care clinics, four (5.7%) in 24/7 telephone healthcare, three (4.3%)
in community pharmacy, and two (2.9%) in community primary care nursing. The
remainder were set in community physiotherapy, out of hours (OOH) primary care,
community health centres, and private digital health clinics, with one study (1.4%)
each. The majority of studies focused on primary care providers only (n=29, 41.4%),
with 21 (30%) focusing on both patients and primary care providers, and 19 (27.1%)
on patients only. The full characteristics of the studies and individual aims are
displayed in Table 4.5.

Across all 70 studies, 29 (41.4%) looked at video consultation only, 15 (21.4%) at

telephone only, and 26 (37.1%) looked at both modes of consultation communication.
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Table 4.5: Characteristics of studies included in final review (n=70)

Study Study aims and objectives Date Primary care Participants Location
setting
Ernesater To describe errors that lead to an incident report within the 2010 National Nurses Sweden
etal (151) context of the Swedish Health Directorate telenursing. telephone triage
system
McKinstry To determine if face-to-face and telephone consultations 2010 General practice GPs, patients UK
etal (152) differ with regard to the number and type of problems
presented; the quantity of data gathering and patient
counselling that took place; the amount of rapport and
partnership building; the degree to which doctors tried to
involve patients in decision making; the quality and safety
of the consultation; and patient satisfaction and
enablement.
Hannaetal To investigate attitudes to non-face-to-face consultation 201 General practice Practice managers UK
(153) technologies in the routine delivery of primary care and
managers roles in the introduction and normalisation of
these technologies.
LeVela etal Article presents findings about incoming patient calls to 2012 VA Primary care Patients USA
(154) primary care for medically based reasons during office clinic
hours and reports factors independently associated with
satisfaction, considering patient characteristics, call
reasons, and staff responsiveness.
Turnbullet  To examine the skills and expertise required and used by 2012 NHS 111 Call handlers, UK
al (155) call-handlers doing telephone triage and assessment, managers, clinicians
supported by a computer decision support system.
Jiwa et al To explore GPs attitudes to video consultation with a range 2013 General practice GPs Australia
(156) of patients who may not be known to them previously.
LaVela etal To evaluate experiences and outcomes before and after a 2013 VA primary care Patients us
(157) national telephone transformation quality improvement (Ql) clinic
collaborative.
Salisbury et To assess whether PhysioDirect is equally as effective as 2013 Community Physiotherapists, UK
al (158) usual models of physiotherapy; by investigating the cost physiotherapy physiotherapy
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Study Study aims and objectives Date Primary care Participants Location
setting
effectiveness of physiotherapy compared with usual care; managers, GPs and
exploring experiences and views. patients
Sperberet  To elicit stakeholder views on this mode of healthcare 2014 VA primary care Patients, primary care us
al (159) delivery (telephone visits), including potential facilitators and community providers, and staff
and barriers. outpatient clinic
Turnbull et To investigate four core features of health-care innovation 2014 NHS 111 Call handlers, UK
al (160) and change in relation to the new NHS 111 telephone- managers, clinicians
based service for 24/7 access to urgent care, namely the
way in which work, and workforce are organised for this
new service and how this technology and organisational
context shape the way in which services are aligned.
Campbell In comparison with usual care (UC), to assess the impact 2015 General practice GP, nurses, practice UK
etal (161) of GP-led telephone triage (GPT) and nurse-led computer- managers,
supported telephone triage (NT) on workload and cost, administration staff
experiences of care, and patient safety and health status. and patients
Huygens et  To investigate the actual use and intention toward using 2015 General practice Patients Netherland
al (162) Internet services to communicate with the general practice, s
and to study the factors and characteristics that influence
intentions to use such services.
Murdoch et To provide insights into the observed effects of the 2015 General practice Nurses UK
al (163) ESTEEM trial, and to specify the circumstances under
which triage is likely to be successfully implemented.
Leng et al To investigate attitudes towards video consulting and 2016 GP Patients UK
(164) establish how widely used video communication, for social
and business reasons, is and whether there is a demand
for using it as an alternative method of consulting.
Inch et al To determine the feasibility and acceptability of the 2017 Community Local residents; UK
(69) Telepharmacy Robotic Supply Service (TPRSS). pharmacy community

To describe perceptions of the need for a TPRSS and the
services that might be delivered and accessed using this
technology; refine the specification of the TPRSS and
install in a rural location; describe the TPRSS services
accessed by the public; assess satisfaction; and explore

pharmacists; GP
practice: general
practice pharmacists,
nurses, GPs, practice
managers
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Study Study aims and objectives Date Primary care Participants Location
setting

the impact of the TPRSS on staff and make

recommendations for refinements.
Newbould To evaluate a telephone first approach, in which all patients 2017 General practice Patients UK
et al (165) wanting to see a GP are asked to speak to a GP on the

phone before being given an appointment for a face-to-face

consultation.
Powell etal To describe patients experiences of video visits performed 2017 Primary care Patients us
(166) with their established primary care clinicians clinic - academic

medical centre

Turnbull et Examine how call handlers manage, experience and 2017 NHS 111 Call handlers, nurses, UK
al (167) respond to risk in their everyday practice of telephone managers

assessment.
Atherton et  To understand how, under what conditions, for which 2018 General practice  Primary care providers UK
al (168) patients, and in what ways, alternatives to face-to-face and patients

consultations present benefits and challenges, and to

explore the feasibility and impact of alternatives to face-to-

face consultations.
Ball et al To understand views on a telephone first approach, in 2018 General practice Patients UK
(169) which all appointment requests in general practice are

followed by a telephone call from the GP.
Rygg et al To illuminate experiences of the technical functionality, 2018 General practice Nurses and patients Norway
(170) usability, and training of tablet use in video consultation in

primary cancer care in order to determine pitfalls

concerning the introduction of video consultation.
Chudner et  To identify relevant attributes and levels of a stakeholder = 2019 General practice  Primary care providers Israel
al (171) choice of video consultations over in-clinic consultations and patients

for a discrete choice experiment (DCE) questionnaire

development. Also sought to gain insights for a future DCE

quantitative stage to be conducted in three stakeholder

groups in parallel.
Donaghy et To explore use in general practice to determine 2019 General practice Patients, GPs, nurses UK
al (172) acceptability and to examine how video consultations
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Study Study aims and objectives Date Primary care Participants Location
setting

varied from face-to-face consultations and telephone

consultations in terms of length and contact.
Graversen  To develop a valid and reliable assessment tool to measure 2019 Out of hours GPs, nurses, doctors Denmark
etal (173) quality of communication, patient safety and efficiency in primary care and communication

telephone triage. experts
Hammersle Explored the use of video consultation in general practice 2019 General practice Patients, nurses, GPs UK
yetal (174) to determine its acceptability, and to examine how video

consultations varied from face-to-face consultations

(FTFCs) and telephone consultations (TCs) in terms of

length, quality, and content.
Liaw et al To assess awareness, perceptions, and value of telehealth 2019 General practice Patients us
(175) in primary care.
Randhawa  To explore views and attitudes towards video consultations 2019 General practice GPs UK
etal (176) in primary care; specifically, in three broad areas: the

benefits of video consultations ; potential problems with

video consultations and its implementation; and the cost-

effectiveness of video consultation in this setting.
Gordon et Explore perspectives on the technical, social, and personal 2020 VA Community Patients Colorado
al (177) barriers and benefits to communicating using CVT based outpatient

technology. clinics and

primary care
clinics

Imlach et al To explore how patients accessed general practice during 2020 General practice Patients New
(178) lockdown and evaluate experiences with telehealth, to Zealand

inform how telehealth could be most effectively used in the

future.
Mueller et To unveil and compare the acceptance-promoting factors 2020 General practice Patients Germany
al (179) of patients without and with experiences in using video

consultation in a primary care setting and to provide

implications for the design, theory, and use of video

consultation.
Ohligsetal To develop a user-orientated, integrated telemedical 2020 General practice;  Patients, nursing staff, Germany
(180) system for pre-existing doctor-patient-relationships. Focus nursing homes GPs

was placed on the feasibility of a structured video
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Study Study aims and objectives Date Primary care Participants Location
setting
anamnesis and physical examination through telemedically
connected devices in nursing homes. Focus was also
placed on the evaluation of this system’s acceptance.
Salisbury et  To explore whether and under what circumstances digital- 2020 General practice No participants UK
al (181) first access to general practice is likely to decrease or involved, but focused
increase general practice workload. on GPs and patients
Sinhaetal To describe the implementation and evaluation of a video 2020 Primary care Patients us
(182) visit program at a large, academic primary care practice in clinic at an
New York. academic medical
centre
Srinivasan  To seek stakeholder perspectives on video visits’ 2020 Primary care Primary care provider, us
et al (183) acceptability and effect 3 weeks after near-total transition clinic at an medical
to video visits. academic medical assistant/nurse
centre
Breton et al To describe the positive and negative implications of using 2021 General practice GPs US and
(184)* telehealth during the COVID-19 pandemic. Canada
Guzman et  Investigated perceptions on providing telehealth (telephone 2021 GP GPs Australia
al (185) and video consultations) services in Australia.
Gilkey etal To characterize recent adolescent telehealth use and 2021 Primary care GPs, GP assistants, us
(186)* attitudes as well as support for continuing to offer clinic nurses,
adolescent telehealth after the COVID-19 pandemic is
over.
Javanparas To investigate experiences with telehealth by patients at 2021 General practice Patients Australia
tetal (187) high risk of poor health outcomes during the COVID-19
pandemic.
James et al To explore experiences of using telehealth during COVID- 2021 General practice Nurses Australia
(188)* 19.
Johnsen et To explore perceived suitability of video consultations 2021 General practice GPs Norway
al (189) compared to ordinary face-to-face consultations during the
COVID-19 lockdown and to whether continuity of care (i.e.
prior knowledge of the patient/problem) had an impact on
perceptions of suitability.
Li et al To explore perspectives on the main benefits and 2021 General practice GPs Across 20
(190)* challenges of virtual care, mapping them against the countries
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Study Study aims and objectives Date Primary care Participants Location
setting
domains of quality of care whenever possible. A secondary
aim sought to summarise findings as a framework for
recommendations for the implementation of virtual care in
primary care settings.
Lackey et To understand experiences using triage during the COVID- 2021 General practice GPs UK
al (191)* 19 pandemic in a way that can promote further use of
triage. The first objective is to quantitatively describe
behavioural factors that influence practitioners’ triage use.
The second objective is to capture more nuanced
experiences with and attitudes toward triage.
Manski- To examine the experiences and preferences of consumers 2021 Primary care Patients Australia
Nankervis who attended a primary care telehealth consultation via clinic
etal (192)* videoconference during late 2020 and early 2021, and to
estimate the savings for consumers.
Murphy et To investigate the impact of the rapid implementation of 2021 General practice GPs, practice UK
al (193)* remote consultations in March 2020 on the delivery of managers, nurses
patient care and explore how this changed during the first
4 months of the COVID-19 pandemic.
Anarakiet  To explore experiences of using virtual health care in 2022 General practice GPs Canada
al (194)* clinical practice during the COVID-19 pandemic.
Berry et al To examine perspectives on the shift to telemedicine, the 2022 Primary care Patients and carers us
(195)* remote delivery of health care via the use of electronic clinics
information and communications technology.
Berntsson To explore experiences and perceptions of patient safety 2022 Primary care Nurses Sweden
etal (196)* when providing health advice over the phone. nursing
Bhatiaetal To inform policy, interviewed adults >65 years to learn 2022 Community Patients us
(197)* about their experience with telemedicine since the primary care
pandemic. practices
Chen et al To compare satisfaction with audio only, video, and in 2022 Primary care Patients us
(198)* person primary care visits. clinics
Dixonetal To explore perspectives and concerns about safeguarding 2022 General practice GPs UK
(199)* practice during the pandemic, focusing on challenges and

opportunities created by remote consultation.
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Study Study aims and objectives Date Primary care Participants Location
setting
Ford et al To 1) characterize facility plans for continuing telemedicine 2022 General practice, Nursing staff us
(200)* following COVID-19; 2) characterize perspectives on the nursing homes
value and utility of telemedicine; and 3) identify the barriers
to conducting telemedicine encounters.
Gray et al To identify the most salient factors that impact decisions 2022 VA primary care  Primary care providers us
(201)* about when to offer virtual care. clinic
Greenhalgh To explain why video consultations are not more widely 2022 General practice Patients, GPs, UK
etal (202)* used in general practice. managers, support
staff, other clinicians
Hardie et al  To identify the benefits and barriers to telehealth use using 2022 General practice GPs, patients, Australia
(203)* an 'Action Research' approach. representatives from
primary health
networks
Han et al To explore views on what appointment types would be 2022 General practice GPs and patients Canada
(204)* appropriate for app-based video calls from home and what
user interface challenges would emerge; how video-based
appointments might change the workflow of an
appointment, in comparison to an in-person appointment;
concerns regarding the technologies; and, how new
designs can address social and technical challenges.
Jepsen et To analyse how the patient's use of handheld technology in 2022 General practice Patients and GPs Denmark
al (205)* video consultations affects communication and the
possibilities for the delivery of quality healthcare.
Lynnerup et To explore attitudes towards delivering a New Medicine 2022 Community Patients; pharmacists Denmark
al (206)* Service through video communication at community pharmacy
pharmacies.
Payan etal Toinvestigate experiences on telemedicine implementation 2022 Community health  Clinicians and patients us
(207)* and use during the pandemic. centres
Park et al To understand use, experiences, and perspectives of 2022 Community Pharmacists Canada
(208)* telepharmacy. pharmacy
Razavietal To explore experiences of using video consultations in a 2022 Private digital Nurses Sweden
(209)* digital care setting, and the opportunities and limitations, health clinic

and its impact on workflow and communication.
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Study Study aims and objectives Date Primary care Participants Location
setting

Rosenetal To develop an empirically based and theory informed 2022 General practice GPs and patients UK
(210)* taxonomy of risks associated with remote consultations.
Segaletal  To understand appropriate use of telemedicine in primary 2022 Primary care Patients, GPs, GP us
(211)* care to inform future development of a framework that clinics assistants, nurses

should be valuable to diverse stakeholders.
White etal  To explore the telehealth experiences including barriers, 2022 General practice GPs Australia
(212)* enablers and opportunities.
Walczak et  To assess acceptance of telehealth during the COVID-19 2022 General practice GPs Poland
al (213)* pandemic and to explain the factors that drive the need to

implement a telehealth system in primary care.
Bin et al To assess the feedback regarding the use of telemedicine. 2023 General practice GPs and patients Brazil
(214)*
Esberetal To assess the acceptance of video consultation as an 2023 General practice Patients Germany
(215)* alternative to face-to-face in-office visits in general practice

and to investigate its drivers and barriers
Norberg et  To explore experiences of potentials and pitfalls associated 2023 General practice GPs Norway
al (216)* with the use of video consultations during the first pandemic

lockdown.
Parsons et  To understand who used a private general practice service, 2023 General practice GPs, patients UK
al (217)* how, and their reasons for this.
Payne etal To understand how and why video is used in urgent care 2023 General practice GPs UK
(218)* settings.
Verity etal  To explore the perspectives of people from a wider range 2023 General practice Patients UK
(219)* of inclusion health groups, bringing to light not only the

access issues these patients face but also their
suggestions for improvements.

*Studies included from the second search (May 2021-19" April 2023)
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4.4.3 Approaches applied to teleconsultation development

Objective 2: Categorise the approaches applied to the Design, Implementation, and

Use of teleconsultations in primary care, using the SEIPS model as a framework

The results of the review found that none of the 70 included studies explicitly

mentioned ‘human factors’ or ‘ergonomics’ in their main text.

The majority of studies (n=56, 80%) applied an approach to examine the Use of
teleconsultations only, and seven (10%) applied an approach to examine
Implementation and Use. Three studies (4.3%) applied an approach to Design only,
and three (4.3%) at Design and Use. Finally only one (1.4%) study examined Design,

Implementation, and Use, as displayed in Table 4.6.

Table 4.6: Studies applying approach(es) at each stage of development (n=70)

Study Design Implementation Use
Chudner 2019 (171) v
Graversen 2019 (173) v
Ohligs (180) v

Anaraki et al (194)*
Berntsson et al (196)*
Berry et al (195)*
Bhatia et al (197)*

Bin et al (214)*

Breton et al (184)*
Chen et al (198)*
Dixon et al (199)*
Donaghy 2019 (172)
Esber et al (215)*
Ernesater 2010 (151)
Ford et al (200)*

Gilkey et al (186)*
Gordon 2020 (177)
Gray et al (201)*
Greenhalgh et al (202)*
Guzman 2021 (185)
Han et al (204)*

Hardie et al (203)*
Hammersley 2019 (174)
Huygens 2015 (162)
Imlach 2020 (178)
James et al (188)*
Javanparast 2021 (187)
Jepsen et al (205)*

ANENENENENENENENANANENENENANENENENENENENENANENENAN
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Study

Design

Implementation

c
(7]
(1]

Jiwa 2013 (156)

Johnsen 2021 (189)

Lackey et al (191)*

LaVela 2012 (154)

LaVela 2013 (157)

Leng 2016 (164)

Li et al (190)*

Liaw 2019 (175)

Lynnerup et al (206)*

Manski-Nankervis et al (192)*

McKinstry 2010 (152)

Mueller 2020 (179)

Murphy et al (193)*

Norberg et al (216)*

Parsons et al (217)*

Payne et al (218)*

Park et al (208)*

Powell 2017 (166)

Razavi et al (209)*

Rosen et al (210)*

Rygg 2018 (170)

Salisbury 2020 (181)

Segal et al (211)*

Sinha 2020 (182)

Srinivasan 2020 (183)

Sperber 2014 (159)

Turnbull 2017 (167)

Turnbull 2012 (155)

Verity et al (219)*

Walczak et al (213)*

White et al (212)*

Ball 2018 (169)

Campbell 2015 (161)

ASANAN

Newbould 2017 (165)

Atherton 2018 (168)

Hanna 2011 (153)

Murdoch 2015 (163)

Payan et al (207)*

Randhawa 2018 (176)

Salisbury 2013 (158)

Turnbull 2014 (160)

Inch 2017 (69)

v

ANENRNENENENENEN

A RN RN N N N N N N N RN N N N A N N N N N N RN RN N N N AN N N N N RN RN AN A VA NANANENANAN

*studies included from second search (May 2021-19" April 2023)

Twenty approaches were identified. Table 4.7 outlines the stage of development

(Design, Implementation, Use) at which the approaches were used to examine

components of the Work System, Processes or Outcomes. Definitions of approaches

are provided, and the methods or models/frameworks used are outlined.
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Table 4.7: Approaches used for the Design, Implementation, and Use of teleconsultation technologies, categorised using the SEIPS model

DESIGN
WORK SYSTEM
Approaches Definition Component(s) Studies Methods/models/frameworks used to
of Work apply approach
System
Assessment of user | Assessing what stakeholders/end users | Person(s), tools | (69, 171, e Interviews (69)
needs need for the design of a technology, | and 173, 180) e Focus groups (69, 171, 173, 180)
including their expectations, concerns, and | technologies
preferences
User involvement in | The involvement of patients and primary | Person(s), (161, 165, o Document analysis (161, 165)
evaluation of the care providers in the design of study | tasks, toolsand | 169)
technology materials used to evaluate technology (e.g. | technologies
use of steering groups)
OUTCOMES
Approaches Definition Type(s) of Studies Methods/models/frameworks used to
outcome apply approach
Evaluation of a Review of the prototype by stakeholders to | Professional (173, 180) e  Survey based Delphi (173)
prototype help with the design of the technology. This | and patient o Self-developed questionnaire (180)
includes feedback in general regarding the | outcomes e Interviews (180)
prototype as well as the usability of it and
any other technical issues
IMPLEMENTATION
WORK SYSTEM
Approaches Definition Component(s) | Studies Methods/models/frameworks used to
of Work System apply approach
Understanding Understanding the factors that influence the | All components | (158, 160, e Interviews (158, 160, 168, 176, 207)
factors that implementation of teleconsultations into | of the Work 168, 176) e Observations (160, 168)
influence practice, including facilitators and barriers System . e Focus groups (160)
implementation (207)
Understanding the Exploring the differences in implementation | Organisation, (163) e Interviews (163)

organisational
context of
implementation

in different contexts to provide a basis for
understanding differences in experiences
with teleconsultations

person(s), tools
and
technologies
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Approaches Definition Component(s) Studies e Methods/models/frameworks used
of Work to apply approach
System
Observations to Observing the implementation of | Tools and (69) e Observations (69)
identify operational | teleconsultations into practice to identify and | technologies,
issues amend any operational issues person(s),
organisation
PROCESSES
Approaches Definition Type(s) of Studies Methods/models/frameworks used to
process apply approach
Assessment of Assessment of what processes need to be in | Professional (153) e Interviews (153)
implementation place for implementation to be successful in | processes
requirements practice
USE
WORK SYSTEM
Approaches Definition Component(s) | Studies Methods/models/frameworks used to
of Work System apply approach
Assessing users’ Assessment of individuals’ intentions, | Person(s), tools | (153, 156, e Interviews (164, 166, 172, 178, 185,
intentions and preferences, and willingness to wuse | and 158, 162, 187, 204)
willingness to use teleconsultations, both at the current time | technologies 164, 166, o Self-developed questionnaire (153,
and in the future 172,178, 158, 162, 182, 189, 215, 220)
182, 185, e Theory of Planned Behaviour (156)
187, 189) e Innovation Adoption Theory (164)
(204, 215, e Modified  Unified  Theory  of
220) Acceptance and Use of Technology
(UTAUT) model (215)
Understanding the Understanding the impact that practice | Organisation, (153) e Interviews (153)
influence of characteristics and the roles and | person(s),
organisational responsibilities of users’ have on the use of | external
factors on use teleconsultations environment,
internal

environment

77



Approaches Definition Component(s) Studies Methods/models/frameworks used to
of Work apply approach
System
Assessing the Assessment of the safety and quality of | Person(s), (151, 152, e Document analysis (151)
safety and quality teleconsultations, the risk work involved in | tasks, tools and | 167) e Observations (167)
of teleconsultations | teleconsultations, and the errors in | technology (210, 221)* ¢ Interviews (221)
tequonsgIta_tions that I_ead to primary care ’ e Focus groups (167)
provider incident reporting e Survey based on the Royal College
of General Practitioners (RCGP)
consultation assessment instrument
(152)
e Analysis of datasets (210)
Understanding the Understanding what skills and expertise are | Person(s), tasks | (155) e Observations (155)
skills required required for delivering teleconsultation . e Interviews (155, 201)
services to patients in out-of-hours settings (201) e Document analysis (155)
e Self-developed questionnaire (155)
Understanding how | Understanding how patients physically use | Person(s), tools | (205)* e Analysis of consultation recordings

patients interact
with the technology

handheld devices during video calls

and
technologies

(205)
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Approaches Definition Component(s) | Studies Methods/models/frameworks used to
of Work apply approach
System
Understanding the Understanding users’ perceptions on the All components | (69, 153, e Interviews (69, 153, 158, 161, 164,
factors influencing variables that influenced their use of 158, 159, 166, 168, 169, 172, 176-179, 184,
use of teleconsultations, including facilitators and 161, 164- 185, 187, 188, 191, 194, 195, 200,
teleconsultations barriers, as well as advantages/benefits 166, 168, 201, 204, 207, 209, 212, 217, 219,
and disadvantages/challenges. Due to the 169, 172, 222)
ambiguous nature of these terms and them 174-179, eGP Patient Survey (165, 174)
being used interchangeably. 185, 187) e Focus groups (159, 218, 223)
e Modified Structure — Process —
(184, 186, Outcomes (SPO) Framework (159)
188, 191, e Self-developed questionnaire (175,
194, 195, 186, 208, 213, 216, 224)
200-202, « Observations (168)
204, 207- e Document analysis (168)
g?g 31 g e Modified Technology Acceptance
219’ 222: Model (TAM) (213)
224’)* e Multiple dataset analysis (202)
e The socio-technical model (209)
e Normalisation Process Theory (NPT)
(222)
Evaluating the Gauging in what circumstances users’ feel All components | (159, 161, e Interviews (161, 163, 164, 168, 172,
suitability of teleconsultations are appropriate for use 163, 164, 174, 179, 185, 187, 200, 201, 204,
teleconsultations (e.g. type of health problem or patient 168, 172, 211, 212)
group) 174,179, e Self-developed questionnaire (174,
185, 187, 189, 197, 213, 216)
189) e Innovation adoption theory (164)
e Focus groups (159, 218, 223)
(197, 200, e Structure — Process — Outcomes
201, 204, (SPO) Framework (159)
211-213, e Observations (168)
216, 218, e Document analysis (168)
223)*

e Modified Technology Acceptance
Model (TAM) (213)
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PROCESSES

Approaches Definition Type(s) of Studies Methods/models/frameworks used to
process apply approach
Understanding the Understanding the steps involved in Collaborative (209)* e Interviews (209)
workflow teleconsultations e Socio-technical model (209)
OUTCOMES
Approaches Definition Type(s) of Studies Methods/models/frameworks used to
outcome apply approach
Analysis of adverse | ldentification of adverse outcomes in | Patient outcome | (158, 161) o Document review (e.g. adverse event
events in patients patients, as a consequence of using logbook) (158, 161)
teleconsultations
Understanding the | Assessing the influence that using | Organisational (69, 160, e Observations (160, 167)
implications of use | teleconsultations has had on everyday work | and professional | 161, 165, e Focus groups (160, 167)
for the organisation | in the organisation, including primary care | outcome 167, 176, e Process mapping (181)
provider workload and workflow 181) e Document review (161, 165)
(208, 216)" | & Interviews (160, 176)
e Self-developed questionnaire (208,
216)

Understanding the | Assessing patients’ perceptions about what | Patient outcome | (157) e Interviews (157)
variables variables cause them to feel they have 217y ¢ Self-developed questionnaire (217)
influencing received poor or fair quality of care, whilst
perceived level of using teleconsultations
care received
Analysis of Assessment of the impact that different | Patient outcome | (152) o Patient Enablement Instrument (PEI)

implications of
teleconsultations
for patient
enablement

modes of teleconsultation have on patients’
abilities to understand and cope with their
health issues after a consultation

(152)
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Approaches Definition Component(s) Studies Methods/models/frameworks used to
of Work apply approach
System
Evaluating user Measuring primary care provider and patient | Patient and (152, 154, e Interviews (154, 157, 177, 191, 197,
satisfaction satisfaction with aspects of teleconsultations | professional 157-159, 207, 209)
after use outcomes 161, 177, e Self-developed questionnaire (158,
178, 182, 178, 182, 189, 198, 214, 217)
189) e Focus groups (159)
(191, 197, e Consultation Satisfaction
198, 207, Questionnaire (CSQ) (152)
209, 214, e Medical Interview Satisfaction Scale
217) (152)
e Socio-technical model (209)
e GP Patient Survey Instrument (161)
¢ Modified Reach, Effectiveness,
Adoption, Implementation,
Maintenance model (RE-AIM) (182)
Understanding Understanding the performance of the | Professional (166, 170, e Interviews (166, 170, 172, 183, 206,
users’ experience technology during consultations by asking | and patient 172,174, 209)
with technical users about their experience of different | outcomes 182, 183, e Focus groups (206)
aspects of the aspects of the technology, including any 189) e Self-developed questionnaire (174,
consultation qualities, issues, and its usability (191, 206, 189, 191, 208, 214)
208, 209, e Socio-technical model (209)
214)" ¢ Modified Reach, Effectiveness,

Adoption, Implementation,
Maintenance model (RE-AIM) (182)

*studies included from second search (May 2021-19" April 2023
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4.4.3.1 Design

Design is defined as the development and evaluation of real-time teleconsultation
technologies before it is implemented into practice, and the design of tools to measure
quality of teleconsultations and stakeholder involvement in the design of the study
materials (see Table 4.7). Of the seven studies, all either examined components of
the Work System by assessing user needs (n=4, 57.1%) or ensuring user involvement
in the evaluation of the technology (n=3, 42.9%). Only two studies (2.9%) applied an
approach to examine the Outcomes of technology design, in the evaluation of a
prototype. There were no studies examining Processes at the technology Design

stage.

4.4.3.2 Implementation

Implementation refers to the process and perceptions of integrating the technology
into practice. Eight studies (11.4%) used an approach to assess Implementation of
the technology. Seven of these studies (87.5%) examined components of the Work
System during Implementation, the majority (n=5, 62.5%) of which focused on
understanding factors that influence implementation. Only one of the eight studies
(12.5%) examined Processes during implementation by conducting an assessment
of implementation requirements to understand what processes need to be place for
successful implementation. There were no studies examining Outcomes of

Implementation.

4.4.3.3 Use

Use refers to the use of the technology once it has been integrated into practice, and
therefore does not cover prototypes. Sixty-seven studies (95.7%) used an approach
to examine Use of the technology. At the Use stage, studies applied approaches
mostly focusing on the Work System (n=35, 52.2%) and Outcomes (n=33, 49.3%).
The majority of studies focusing on the Work System applied approaches to
understand the factors influencing use of teleconsultations (n=41, 61.2%) and
evaluating the suitability of teleconsultations (n=21, 31.3%) for certain patient groups
or health concerns. The majority of studies applying an approach to assess Outcomes
of use focused on evaluating user satisfaction (n=17, 25.4%) and understanding
users’ experience with technical aspects of the consultation (n=12, 17.9%). There

were no studies examining Processes at the Use stage.
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4.4.4 Associated methods, models, and frameworks for each approach

There were a variety of methods applied for each of the approaches found as
displayed in the last column of Table 4.7. The majority of studies conducted interviews
(n=42, 60%) with the remainder using: self-developed questionnaires (n=22, 31.4%);
focus groups (n= 10, 14.3%); document analysis (n=6, 8.6%); observations (n= 5,
7.1%); the application of a theory/model/framework (n=8, 11.4%); an existing
measure/questionnaire (n=4, 5.7%); data-set analysis (n= 2, 2.9%); Delphi consensus
methods (n= 1, 1.4%); analysis of consultation recordings (n= 1, 1.4%); and process
mapping (n= 1, 1.4%). Four studies (5.7%) explicitly mentioned using ethnographic
methods which included interviews, focus groups, document analysis, and
observations (155, 160, 167, 168). The eight different theories/frameworks/models
identified were only applied when examining the Use of teleconsultations (none for

Design and Implementation).

45 Discussion

This systematic scoping review aimed to provide an overview of the approaches and
methods that had previously been used to examine the Design, Implementation and
Use of teleconsultations in primary care. It is hoped that the results will provide an
evidence base illustrating how teleconsultations can be developed for use at this level
of healthcare. Overall, there were 70 studies included in this review (conducted
between 2010 - 2023), with the majority published from 2019 onwards (n=49, 70%),
and (n=44, 62.9%) set in general practice, with less in settings such as community
pharmacy (n=3, 4.3%) (Table 4.5). No studies explicitly used the terms ‘human factors’
or ‘ergonomics’ in their main text, and no studies appeared to apply a pure human
factors approach, appearing instead to focus more on factors of the human. The
majority of studies focused on primary care providers only (n=29, 41.4%) with 21
(30%) focusing on both patients and primary care providers, and 19 (27.1%) on
patients only. The results were structured to create an evidence base of approaches
that can be applied at each stage of the technology’s life cycle (Design,
Implementation, and Use) to examine areas of the SEIPS 2.0 model (Work System,
Processes, and Outcomes,) and the methods used for each approach. Only one study
adopted an approach to assess the work system, processes, or outcomes, at all three
stages of development, and only 10 at two stages (Table 4.6). There were seven

studies (10%) using an approach to examine technology design, all of which focused
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on components of the Work System (i.e. assessment of user needs and user
involvement in evaluation of technology (Table 4.7)). Only two of the seven studies
used a further approach to examine Outcomes of Design through evaluation of a
prototype, however none of the 70 studies focused on Processes during the Design

stage.

There were eight studies (11.4%) examining Implementation, seven of which focused
on the Work System by applying approaches to understanding the factors that
influence implementation; understanding the organisational context of
implementation; and observations to identify operational issues. Only one study
focused on Processes at the Implementation stage, using an approach to conduct an
assessment of implementation requirements, and no studies examined Outcomes of

implementation.

Finally, there were 67 (95.7%) studies examining Use of technology, 35 of which
examined components of the Work System and applying seven approaches including:
assessing users’ intentions and willingness to use teleconsultations; understanding
the influence of organisational factors on use, assessing the safety and quality of
teleconsultations; understanding the skills required; understanding the factors
influencing use; and, evaluating the suitability of teleconsultations; and,
understanding how patients interact with the technology. Only one of the 67 studies
examined Processes at the Use stage, applying an approach to understand the

workflow.

A total of 33 studies focused on Outcomes of Use, applying six approaches which
comprised: analysis of adverse events in patients; understanding the implications of
use for the organisation; understanding the variables influencing perceived level of
care; analysis of implications for patient enablement; evaluating user satisfaction; and
understanding users experiences with technical aspects of the consultation (Table
4.7). The most common method used was interviews, which were used across 16

approaches, and in 43 studies (Table 4.7).

Using the three headings — Design, Implementation, and Use - this discussion reviews

these results in the context of the wider evidence base. The strengths and limitations
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of the review and recommendations for future research will be outlined, and

conclusions drawn.

4.5.1 Study characteristics

Overall, there were 70 studies included in this review, the majority of which were
published from 2019 onwards (70%) with most being published in 2022 (n=20,
28.6%), possibly due to increased use of teleconsultations during the COVID-19
pandemic (225). The majority of studies were set in general practice (62.9%) with less
set in community pharmacy (4.3%), which was expected as a 2016 scoping review of
human factors in primary care (not specific to teleconsultations) found 53.4%
(n=190/356) of the identified studies were set in general practice (61). Despite
evidence suggesting that all end users (providers and patients) should be involved in
the development of technology of services (77), the majority of the studies identified
in the current review involved primary care providers only (n=29, 41.4%).
Nevertheless, it is reassuring that 30% (n=21) of studies did involve both primary care
providers and patients. Future researchers and technology developers should strive
to involve all end users in the process to make any end product more user-centric
(77). Finally, the majority of studies focused on video consultations or video and
telephone consultations, with the least amount of studies focusing solely on
telephone. Given the time window of the search strategy and the natural progression
and advancement of technologies in healthcare (37), it is not surprising to find less of

a focus on more traditionally used telephone technology.

Surprisingly, given increasing knowledge of human factors in healthcare in recent
years (77, 106, 107), no studies explicitly mentioned human factors or ergonomics,
making it difficult for the researcher to ascertain whether a human factors mindset
was present in the studies. Moreover, given that the identified approaches focus
primarily on understanding the perspectives of the person(s) at the centre of the
system, with little focus on the wider system components, no studies could be

considered to have adopted a human factors approach.

4.5.2 Approaches applied to the development of teleconsultations

This review provides an evidence base of the approaches that can be applied at all
three stages of a technology’s development (Design, Implementation and Use) (Table

4.6). Interestingly, only one study applied illustrated approaches that can be taken at
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all three stages of the teleconsultation technologies life cycle (69). A small number of
studies focused on Design (n=7) and Implementation (n=8). It could be suggested
that the lack of human factors applications focus on the earlier stages of development
relates to the complexity of healthcare systems and ongoing resourcing issues (226).
By using the SEIPS 2.0 model, the review illustrated how these approaches can be
used to examine components of the Work System, the different types of Processes
and the Outcomes at each of the developmental stages (Table 4.7). The original
SEIPS model has been used similarly in a scoping review of human factors and
ergonomics literature, issues, interventions, and resources in primary health care
(61).

4.5.3 Design

The first stage of any teleconsultation technology’s lifecycle is Design, involving the
development and evaluation of the technology before it is implemented into practice
(Table 4.7). Considering the importance of involving users from an early stage to
ensure technologies are developed to fit specific contexts and users (128), it is of note
that only seven studies (10%) applied an approach at the Design stage (Tables 4.7).
In more recent years, this lack of consideration for the Design stage may have been
due to the need for rapid development and implementation of teleconsultation
technologies in response to the COVID-19 pandemic (227). Nevertheless, the review
has identified three approaches which can be used to examine components of the
Work System (i.e. assessment of user needs; user involvement in designing materials
used to evaluate technology, and Outcomes i.e. evaluation of a prototype). These
approaches were corroborated in the wider evidence base on user-centred design
and health technology (228-231). For example, Dopp et al (2020) have provided a
glossary of user-centred design strategies, which included the identification of user
needs, co-creation with users, and usability testing of prototypes (229). Similarly,
Holden et al (2021) outlined key user-centred approaches that are taken to address
healthcare quality and safety challenges. These approaches included conducting a
user needs assessment to inform iterative development of the design into a prototype,
which is evaluated by targeted end users to test the usability of the technology before
implementation (230). The results of this review combined with the wider literature
suggest that the Design stage is important for the development of teleconsultation
technologies, as incorporating a systems perspective ensures that the end product

fits future users’ needs.
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4.5.4 Implementation

The next stage of the lifecycle was Implementation, which was defined as integrating
the teleconsultation prototype into practice and understanding the factors influencing
integration (Table 4.7). Similar to Design, only eight studies applied an approach at
the Implementation stage (Table 4.6 & 4.7), seven to examine components of the
Work System and one to examine Processes (Table 4.7). This low number was
expected as research has previously shown that the Implementation stage of
developing technologies is often not considered (70, 232). Nevertheless, the identified
approaches are consistent with other published literature. For example, the current
review found assessing the factors influencing implementation to be a commonly
applied approach, which Xie et al (2015) also identified in their review of the
healthcare system redesign process (232). Furthermore, studies in Xie et al's review
developed solutions for identified barriers to implementation (232), which is somewhat
similar to the approach taken by one study in this review: observations to identify

operational issues (69).

It is important that healthcare technologies are implemented in a way that fits with
existing clinical and patient workflows in each individual context (232). Two
approaches identified in this review could facilitate this. For example, understanding
the organisational context of implementation (Table 4.7) could help to understand how
the technology or service is implemented differently across different settings, and how
this impacts experience. Secondly, conducting an assessment of implementation
requirements (Table 4.7) would build an understanding of what processes need to be
in place for implementation to be successful in any healthcare context. Overall, the
limited number of studies applying an approach at the Implementation stage highlights
that more work is needed to explore the implementation of teleconsultations in primary
care, and potentially other healthcare technologies, to understand the impact that

research in this area has on Outcomes (142).

455 Use

The final stage of the teleconsultation technologies lifecycle was Use (Table 4.7),
which referred to evaluating the technology after implementation to understand
suitability for the task and factors influencing use. The literature emphasises the

importance of continuously evaluating the Use of technologies once implemented into
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practice, to highlight any areas of the Design or Implementation requiring
amendments in order to satisfy the intended outcomes (83, 233). The majority of
studies applied an approach to evaluate Use (Table 4.6), with 35 examining
components of the Work System, one focused on Processes, and 33 evaluating
Outcomes (Table 4.7). The most commonly used approach to assess components of
the Work System was understanding the factors influencing use (Table 4.7).
Application of this approach extends to the evidence base on digital decision support
technologies and the use of teleconsultations in secondary care (234, 235). For
example, Cunha et al (2023) conducted a systematic review of the facilitators and
barriers to accessing hospital medical specialists via teleconsultations during the
COVID-19 pandemic, in an effort to facilitate equitable future use of remote care (235).
Applications of another commonly applied approach - involving assessing users’
intentions and willingness to use the technology (Table 4.7) — are evident in the wider
evidence base on health technologies (236-238). For example, Mekonnen et al (2021)
investigated mothers’ intentions and preferences for using a text message reminder
service for a child vaccination service in Ethiopia. Their research included assessing
any preferences for the number and frequency of reminders before an appointment,
and any language preferences for the text message (237). Moreover, research often
assesses the suitability of the technology (239, 240) (e.g. for specific patient groups
or health concerns), which is consistent with a commonly used approach identified in
this review (i.e. evaluating the suitability of teleconsultations (Table 4.7). In a review
of the current and future use of telemedicine in surgical clinics during and post COVID-
19 pandemic, McMaster et al (2021) aimed to evaluate the suitability of telemedicine,
particularly whilst social distancing restrictions were in place (239). Similarly,
Mathijssen and colleagues (2018) explored the needs of patients with rheumatoid
arthritis and their perspectives on the suitability of e-health technologies to address
their specific needs (240). Overall, the review has identified a series of approaches
that can be used to evaluate Use of teleconsultations, which are consistent with the

wider evidence base.

It is important when introducing new technologies or services into healthcare that two
related outcomes are met: system performance (e.g. systems safety, sustainability,
effectiveness) and human well-being (e.g. satisfaction, stress, fatigue) (75, 76). It is
reassuring that the majority of studies using an approach to examine Outcomes of

Use focused on evaluating user satisfaction, a key outcome within the discipline.
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Application of this approach is reflective of the wider literature on teleconsultations
(241-243). For example, Zanaboni et al (2020) explored patient experiences and
satisfaction with asynchronous e-consultations as part of general practice services in
Norway (243). Moreover, Engeltjes et al (2023) explored patient experiences with
obstetric telephone triage systems in two Dutch hospitals, with a key focus on
satisfaction (241). Finally, another commonly used approach identified in this review
related to understanding users’ experience with technical aspects of the consultation,
including any qualities, issues and its usability. This type of testing has been applied
more widely in healthcare, for example, to assess patients experiences with technical

functions within a heart failure self-management app (244).

4.5.6 Methods/models/frameworks associated with approaches

Overall, there were a number of methods, models or frameworks associated with the
application of approaches at each stage of the technology’s life cycle in the literature
(Table 4.7). Finding a variety of methods is consistent with previous reviews which
stipulate that many methods can be used (142). The most commonly used methods
in Carayon et al’'s (2015) review of mixed methods research in healthcare are similar
to those found in this review, including interviews, focus groups, observations, and
surveys (245). However, Carayon also found assessment of archival data to be a
commonly applied method (245), whereas only six studies in this current review
conducted documentary analysis, and two used dataset analysis of archival data
(Table 4.7). Some of the studies in the current review used several methods for a
single approach, such as Turnbull and colleagues who applied two methods
(observations and focus groups) whilst assessing the quality and safety of
teleconsultations (Table 4.7) (167). Moreover, several methods were used across all
three stages of the lifecycle, but also to examine more than one area of the system
within a single stage. For example, interviews were used at the Design stage to
examine components of the Work System (assessment of user needs) and Outcomes
(evaluation of a prototype). The use of a variety of methods has been recommended
in previous reviews in healthcare, as it can result in a better understanding and

analysis of the system that the technology will be operating within (142, 245).
Despite no studies in the review having taken a human factors approach - due to lack

of focus on the whole system and explicit mention of the discipline - eight (11.4%)

studies used a model, theory or framework that could be considered to fit within
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human factors thinking (Table 4.7 & Section 4.4.4.). This small number of studies (n=
8, 11.4%) is less than the number found in a previous review looking at human factors
in the pharmacy dispensing process. Weir et al (2019) found 31% (n=10/32) of the
identified studies applied a human factors model, theory or framework (142),
suggesting that research focusing on other primary care services may be further in
terms of adopting the discipline and applying human factors. The current review
identified application of two user acceptance models (Table 4.7) - a modified version
of the Technology Acceptance Model (TAM) and the Unified Theory of Acceptance
and Use of Technology (UTAUT) — which is reflective of the wider literature on
healthcare technology (246, 247). Labarta and colleagues evaluated healthcare
professionals’ perspectives on the use of an automated hormone injection device for
children, focusing on perceived usefulness and ease of use by using a mixture of the
TAM and UTAUT (247). Given that the SEIPS model was designed specifically for
healthcare contexts (77, 108, 110), it is surprising that no studies in the current review
had used any version of the SEIPS model. Nonetheless, one study did use
Donabedian’s Structure-Process-Outcome (SPO) framework (159), which Carayon et
al (2006) combined with the Work System model to create the original SEIPS model
(108). Similar to Weir et al's (2019) review of human factors in the pharmacy
dispensing process, this review found one study using a version of the Socio-technical
systems model (142). Despite the limited number, it is reassuring that some studies
have used human factors-related models, theories and frameworks given that the
discipline is in its infancy in primary care research in comparison to other industries
(123). However, these models may have been used without knowledge of their
relation to human factors, and to facilitate approaches which do not consider the

whole system.

4.5.7 Strengths and limitations

To the author’s knowledge, this is the first review focusing on previously applied
approaches to the development of teleconsultations in primary care. Therefore, it is
hoped that this review will add to the existing literature on the Design, Implementation,

and Use of teleconsultation technologies in primary care in the future.
Whilst searches were limited to real-time teleconsultations in primary care,

comparison of the results to the wider literature suggests the findings are somewhat

transferable to other healthcare settings and technologies. As the eligibility criteria

90



limited studies to those published in peer reviewed journals, some studies may not
have been included (e.g. grey literature; conference proceedings). However, as
recognised by Xie et al (2015) this type of limitation is common in reviews on health
services, as publication in a peer-reviewed journal indicates a level of scientific quality
(232). Finally, the review was limited to studies completed from 2010 onwards, which
was based on previous reviews suggesting engagement with teleconsultations was
limited before then (62, 63). While some relevant studies may have been published
before 2010, this review found that most were published after 2019, suggesting that
limiting the timescale was appropriate and expanding the search to before 2010 would

not have resulted in the inclusion of a large number of additional studies.

Previous research has suggested that a human factors approach can often be applied
despite studies not explicitly stating the terms ‘human factors’ or ‘ergonomics’
anywhere in the main text (142, 143). Therefore, this review set out to include studies
that used a human factors approach regardless of whether the terms were explicitly
stated in text. The reviewer had to use their judgement when deciding if the study had
used a human factors approach, which is in line with previously completed reviews in
the area of human factors (142, 143). However, this practice may have resulted in the
exclusion of studies which other reviewers would have considered to have taken a
human factors approach. To mitigate against this, KP, who has knowledge of the

discipline validated 20% of the screening and 100% of data charting.

Finally, a content analysis of the review results using the SEIPS 2.0 model identified
where approaches have been used to examine components of the Work System,
Processes, and Outcomes at each developmental stage. However, the flexibility of
the SEIPS 2.0 model may have resulted in variation in the categorisation of
approaches under the three areas of the model. To mitigate this, definitions were
taken from the SEIPS 2.0 literature during analysis, and 20% of the analysis was

independently coded by KP as part of the validation process.

45.8 Future directions and recommendations

The results of this review add to the growing evidence on the development of health
technologies. Categorising the identified approaches under the SEIPS 2.0 model may
encourage future researchers to take a systems approach, by considering which

aspect of the system they are focusing on at each developmental stage.
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Out of 70 studies, the review has identified 67 focusing on evaluating the Use of
teleconsultations. Further analysis of these studies could provide insight into how the
technologies are being used, and the factors influencing their use. This would provide
an opportunity to develop an evidence base of the facilitators and barriers to using
teleconsultations, which could be used in future research to explore use in healthcare

settings where engagement with teleconsultations has been limited.

Finally, it would be beneficial to repeat or update the review in the future to allow for
the inclusion of new publications. For example, as the majority of studies were set in
general practice and focused on video only or video and telephone consultations,
updating the review would allow researchers to observe the progress in the
application of human factors across different primary care settings, and any changes

to the technologies used.

45,9 Conclusion

To the author’s knowledge this is the first comprehensive review of the approaches
used to develop teleconsultations, with consideration for the adoption of human
factors. The results have been used to illustrate how the approaches that can be
applied to focus on different areas of a system when designing, implementing, and
evaluating the use of teleconsultation technologies. The review identified a variety of
approaches and methods, with the majority focusing on evaluating Use of
teleconsultations, and less at the Design and Implementation stages. Overall, the
approaches and methods found were consistent with the wider evidence base on the
development of healthcare technologies. As the digital landscape in healthcare is
continually evolving, alongside continued efforts to integrate human factors thinking,
it would be beneficial to update this review in the future to observe any progress.
Finally, the results provide an opportunity to develop an evidence base of the factors
influencing use of teleconsultations, which could be used to explore use/non-use in

healthcare settings where engagement with teleconsultations has been limited.
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Chapter 5: Factors influencing the use of
teleconsultations in primary care: a secondary
analysis of literature review results
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5.1 Introduction

As highlighted in Chapter 4, teleconsultations provide an alternative to face-to-face
diagnosis and treatment, with synchronous technologies (e.g. telephone/video)
offering real-time (live) communication between patients and their primary care
providers. Although incorporating end users’ (e.g. patients and primary care
providers) needs, capabilities, and limitations into the design of these technologies
may assist in achieving technologies that are a good fit, it is equally as important to
involve users once the technology has been implemented, to evaluate use (81, 82).
Seeking feedback at this stage provides understanding of how effectively the
technology is being used, and whether it is achieving the intended outcomes (82).
When assessing the use of healthcare technologies, both patients and healthcare
providers should be consulted to provide their individual opinions on and/or
experiences of the technology, as these may differ (248). Therefore, providing an
opportunity to identify commonalities and differences in the factors that encourage
use of the technology, as well as potential end users perceived and/or actual
obstacles to use, is essential. Identifying obstacles to use helps to identify aspects of
the technology requiring further development. If any healthcare technology is not
initially designed to incorporate end-users’ abilities, this latter stage of development
provides an opportunity for the technology’s design to be altered to fit the

requirements of varied end users (249).

The review in Chapter 4 (covering the period 2010 to May 2021) set out to identify
studies applying approaches at all stages of the teleconsultation technology’s life
cycle (i.e. Design, Implementation, and Use). The review found that no studies
explicitly used a human factors approach. The majority of studies looked solely at
Use, with a small number of studies focusing on earlier stages of development. Use
— defined as “the evaluation of teleconsultation technology once it’s implemented into
practice, to understand its suitability for the task and the factors influencing successful
use” - was assessed in a variety of ways, all of which involved seeking feedback from
end users — either patients and primary care providers alone, or from both. As the
majority of studies focused on evaluating Use, it would be beneficial to understand in
detail how the technologies identified in these studies are being used, and the factors
influencing whether people do or do not choose to use them. Further analyses of
these studies would provide an evidence base of facilitators and barriers which could

be used to assess Use in healthcare settings where engagement with
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teleconsultations is limited but could be beneficial. The majority of studies included in
Chapter 4 collected data from GPs, with only one study focused on pharmacists
working in general practice and community pharmacy (250). Despite pharmacists in
Inch et al's (2017) study recognising the benefits of using video consultations in
practice, engagement with the technology was limited (250). More recently, a study
by Weir et al (2022) assessing the impact of the COVID-19 pandemic on pharmacists
working in general practice in Scotland reported similar limited use of video
consultations both before and during the pandemic (64). Despite increased use of
other synchronous methods such as telephone during the pandemic, video
consultations remained unused. This was considered surprising due to the availability
of the software and pre-pandemic efforts to roll out video consultations in pharmacy.
Weir et al (2022) suggested future work should explore patient and pharmacy

personnel perceptions and preferences for teleconsultations (64).

This secondary analysis of studies identified in Chapter 4 sought to understand and
synthesise the factors influencing the use of teleconsultation technologies in primary
care, from both patient and primary care provider perspectives. Analysis of these use
examples will help to inform an exploration of the limited use in community and

general practice pharmacy, from both a patient and pharmacist perspective.

5.2 Aims and objectives

Aim:
The aim of this chapter was to understand the factors outlined in Chapter 4’s review
as influencing the use of teleconsultation technologies in primary care, from both a

patient and primary care provider perspective, with the following objective:

e To synthesise the factors influencing use of teleconsultation technologies in
primary care, through inductive and deductive analyses using the SEIPS 2.0

model.

5.3 Methods

Note that this secondary analysis focuses on studies identified in the first search of
the review in Chapter 4 (2010 — May 2021).
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As detailed in Chapter 4, a literature review was previously conducted to understand
what approaches and methods had been applied to real-time remote consultations in
primary care. Studies were considered for inclusion if they applied a human factors
approach or method to examine real-time consultation technologies in primary health
care between a patient and primary care provider. Studies were excluded if they did
not focus on the user (patient or primary care provider) of the technology, or if they
focused on professional—professional communications, and on participants from
settings other than primary care (See chapter 4 section 4.3.1.- eligibility criteria). The
databases Medline, Embase, PsycINFO, Engineering Village and Ergonomics
Abstracts were searched for studies published between 2010 and the 19" °f May 2021,
using a search strategy comprising key terms and synonyms under the three areas
of: “human factors”, “primary care”, and “teleconsultations” (See Chapter 4: Table 4.1

for a sample of search terms used, and Appendix 2 for full search strategy).

In Chapter 4, Table 4.7 describes how the approaches identified in the literature
review were categorised under the stage of technology development (Design,
Implementation, Use; see Chapter 4 Table 4.3 for definitions), with reference to
whether the approach was applied to examine components of the SEIPS 2.0 Work
System (which includes studies which look at the users, the tools and technologies,
the tasks, the organisation, the internal and external environment(s), and how they
interact together to produce Outcomes), Processes (processes which are influenced
by components of the Work System, which can be professional, patient, or
collaborative depending on who is actively engaged in performing the process), or
Outcomes (which are states or conditions resulting from the Work System
components interacting and the subsequent processes; the Outcomes can be related
to the patient, professional, or organisation). See Table 4.4 in Chapter 4 for definitions
of each area of the SEIPS 2.0 model (110).

All studies identified in Table 4.7 under the development stage “Use” (the evaluation
of teleconsultation technology once it’'s implemented into practice, to understand its
Suitability for the task and the factors influencing successful use, see Chapter 4, Table
4.3 for definition) and defined under the SEIPS 2.0 areas of the “Work System” and
“Outcomes” were included in this study. This study comprised a secondary analysis
of the 34 studies identified from the literature review meeting these criteria. The

following methods were applied:

96



5.3.1 Data extraction

A data extraction table was developed using Microsoft Excel® and a random sample
of 20% of studies were independently extracted by KP to ensure consistency. If a
good (80-89%) or excellent (90%+) percentage of agreement was reached, extraction
continued. However, if the agreement level was below 80%, a further 10% of studies

were screened, and ED would be consulted.

For each of the 34 studies the results section was read, and any data identified as a
factor influencing primary care providers’ or patients’ use of teleconsultations was
extracted. This included both positive (forces in, on, or around a person to encourage
them to use teleconsultations) and negative factors (perceived obstacles to using

teleconsultations).

5.3.2 Synthesis methods

5.3.2.1 Thematic analysis

The individual factors identified from the results sections firstly underwent an inductive
thematic analysis (251) to identify and understand their commonalities and
differences, and facilitate grouping of the factors influencing use into themes and sub-
themes. The six thematic analysis steps outlined by Braun and Clarke (2006) (251)

were followed and are detailed in Table 5.1.
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Table 5.1: Stages of thematic analysis (as per Braun and Clarke (251))

Stage

Description

Stage 1 and
2:
Familiarising
with the data
and
generating
initial codes

Results sections of eligible studies were read, and any data identified as
a factor influencing primary care providers’ or patients’ use of
teleconsultations was extracted into Microsoft Excel®. This included both
positive (forces in, on, or around a person to encourage them to use
teleconsultations) and negative factors (perceived obstacles to using
teleconsultations). To become familiar with the data, AF made notes of
early impressions to facilitate generation of initial codes.

Any connected factors with both positive and negative connotations were
combined (e.g. the factors “improved access” and “reduced access” were
combined to “access”) into one. On completion of this stage, ED reviewed
initial coding and met with AF to discuss and check agreement.

Stage 3:
Searching
for themes

The factors identified from the studies were reviewed and similar ones
were grouped into wider sub-themes using Microsoft Excel®. Coding was
done inductively and involved assigning a label which accurately
represented the factors grouped together. Both AF and ED independently
grouped the factors into wider sub-themes before meeting to discuss any
differences and reach consensus. Once in agreement, AF and ED worked
together to inductively categorise the sub-themes under themes.

Stage 4:
Reviewing
themes

A framework of the themes, sub-themes and factors was given to KP for
validation. KP coded 100% of the factors under the relevant sub-themes
before meeting with AF and ED to discuss any differences and reach a
consensus.

Stage 5:
Defining and
naming
themes

Results extracted for each of the factors influencing use were read to
inform the development of definitions for each one, and the sub-themes
they were categorised under. The themes were defined with reference to
the sub-themes within. ED and KP checked 100% of definitions for face
validity.

Stage 6:
Producing
the report

The factors influencing patients’ and primary care providers’ use of
teleconsultations were displayed in tables, one for each of the themes.
References in columns were used to illustrate whether the factor was
reported by patients, primary care providers, or both.

A breakdown of how many factors fit within each theme and sub-theme
were discussed. The most commonly cited factors within each theme
were outlined and a synthesis of factors reported more than once by
patients or primary care providers was written, highlighting commonalities
and differences between patients and primary care providers where
possible. Post-validation review of the report by the supervisory team
resulted in minor changes to: (1) the wording of some factors, and (2) one
factor was moved (for primary care providers’ workload was initially a
personal resource, however this was changed to an organisational
resource).

5.3.2.2

Content analysis

The output from the thematic analysis — themes, sub-themes, and the factors

influencing use of teleconsultations - underwent a deductive content analysis (150).
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This type of analysis is useful when there is an existing framework which can be used
— in this case, the Work System area of the SEIPS 2.0 model was used to outline
where the influential factors lie in the current Work System (110). The Work System
(See Table 4.4, Chapter 4) comprises six components: person(s); tasks, tools and
technologies, organisation, internal environment, and external environment, which
interact together to influence Processes to produce Outcomes. Definitions of the six
Work System components can be seen in Table 5.2. Factors influencing use were
mapped onto the Work System component(s) most closely involved, and due to the
interrelatedness of the Work System components, the factors could be mapped onto
more than one component. To ensure consistency, KP and ED independently coded
100% before meeting with AF to discuss any disagreements. Coding was conducted
separately for patients and primary care providers using the definitions shown in Table
5.2 (110).

Table 5.2: Definitions of Work System components used for coding factors influencing
use, adapted from SEIPS 2.0 (110)

Work System Definitions used for coding patient and primary care provider factors
component
Person(s) The characteristics of the individual at the centre of the system. This can
be a single individual (e.g. patient) or a group (e.g. team, organisational
unit). Individual characteristics include physical characteristics: strength,
weight, height; cognitive characteristics: expertise, experience;
Psychosocial characteristics: motivation, needs, social status.

Tools The objects that people use to do work or that assist people in doing work.
and This can include IT as well as physical tools and equipment.
Technologies
Tasks Description of characteristics of tasks. Undertaken by a person and may

vary in difficulty, complexity, ambiguity, sequence or variety.
Organisation The structures external to a person (but often in place by people) that

organise time, space, resources, and activity.

Patients:

For patients this includes factors like: communication infrastructure; living

arrangements; family roles and responsibilities; work and life schedules;

interpersonal relationships; culture; social norms and rules; financial and

health-related resources

Primary care providers:

Within institutions, organisation factors can be characteristics of work

schedules and assignments; management and incentive systems;

organisational culture; training; policies; resource availability; team work;

communication and work relationships.

Internal Refers to the physical environment and includes lighting; noise; vibration;
Environment temperature; physical layout; available space; and air quality.
External Refers to macro-level societal, economic, ecological and policy factors

Environment outside an organisation. Factors such as the impact of budget and cost on
quality of tools/technologies used; societal expectations for patient and
family preferences; and local infrastructure.
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5.4 Results

5.4.1 Study characteristics

The aim of this study was to understand the factors influencing the use of
teleconsultation technologies in primary care, from both a patient and primary care
provider perspective. The 34 studies identified in the first search of Chapter 4’s review
were included in the analysis (69, 151-156, 158-160, 162-170, 172, 174-179, 181-
183, 185, 187, 189, 252, 253). See table 5.3 for the characteristics of the included

studies.

Table 5.3: Characteristics of studies included in the analysis (n=34)

Study Setting Type of participants

Atherton et al (168) General practice Primary care providers and
patients

Ball et al (169) General practice Patients

Campbell et al (161)  General practice GP, nurses, practice managers,
administration staff and patients

De Guzman et al General practice GPs

(185)

Donaghy et al (172) General practice Patients, GP, nurses

Hanna et al (153) General practice Practice managers

Huygens et al (162) General practice Patients

Hammersley et al General practice Patients, nurses, GPs

(174)

Imlach et al (178) General practice Patients

Javanparast et al General practice Patients

(187)

Jiwa et al (156) General practice GPs

Johnsen et al (189) General practice GPs

Leng et al (164) General practice Patients

Liaw et al (175) General practice Patients

Mueller et al (179) General practice Patients

Murdoch et al (163) General practice Nurses

McKinstry et al (152)  General practice GPs, patients

Newbould et al (165) General practice Patients

Randhawa et al General practice GPs

(176)

Rygg et al (170) General practice Patients and nurses

Salisbury et al (181)  General practice No participants involved, but
focused on GPs and patients

Powell et al (166) Primary care clinic at an Patients

academic medical centre
Sinha et al (182) Primary care clinic at an Patients

academic medical centre
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Study

Setting

Type of participants

Srinivasan et al (183)

Primary care clinic at an
academic medical centre

Primary care provider, medical
assistant/nurse,
technologist/administrator

Turnbull et al (167)

24/7 telephone health care

Call handlers, managers, and
nurses

Turnbull et al (155)

24/7 telephone health care

Call handlers, managers,
clinicians

Turnbull et al (160)

24/7 telephone health care

Call handlers, managers,
clinicians

LeVela et al (154) Primary care clinic Patients
LaVela et al (157) Primary care clinic Patients
Gordon et al (177) Community based Patients

outpatient clinics and
primary care clinics
Primary care clinic and
community outpatient clinic
Community physiotherapy

Sperber et al (159) Patients, primary care providers,
and staff

Physiotherapists, physiotherapy
managers, GPs and patients

Nurses

Salisbury et al (158)

Ernesater et al (151)

Inch et al (69)

24/7 telephone health care

Community pharmacy Patients, pharmacists, GPs,

nurses, and practice managers

The maijority of studies were set in general practice (61.8%, n= 21), with the
remainder set in primary care clinics (20.6%, n= 7 ); community based outpatient
clinics (5.9%, n= 2); 24/7 telephone health care (11.8%, n= 4) (151, 155, 160, 167);

community pharmacy (2.9%, n= 1); and community physiotherapy (2.9%, n=1).

Nine (26.5%) of the studies focused on both patients and primary care providers in
assessing use of teleconsultations, with the remaining studies focusing on patients
only (35.3%, n= 12) and primary care providers only (35.3%. n= 12). One study
developed a process map of the patient pathway for contacting a GP via telephone or

video, without involvement of participants.

The type of primary care providers in the studies varied, with the majority of studies
20)

physiotherapists; pharmacists; call centre clinicians; and undefined primary care

involving healthcare professionals (58.8%, n= including GPs; nurses;

providers. Eight (23.5%) focused on non-clinical staff including managers; undefined

staff; and call handlers.
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5.4.2 Thematic analysis

Three levels of coding were used for the thematic analysis, as shown in Figure 5.1.

Themes

NS

Sub-themes

NS

Factors influencing use

Figure 5.1: Levels of coding for thematic analysis

There were three overarching themes for primary care providers and patients, with a

series of sub-themes within:

1. Personal: includes personal experiences and views; personal assets
(including motivations) or resources.
Infrastructural: includes IT, software, and the factors that underpin systems
Organisational: includes the health system, primary care providers, and how

care is organised

Overall, primary care providers identified 39 factors influencing the use of

teleconsultations, and patients identified 36.

5.4.2.1 Personal (theme)

Table 5.4 below illustrates the sub-themes within the personal theme, and the
personal factors influencing patient and primary care providers’ use of
teleconsultations, as well as the component(s) of the Work System aligned to each of

these factors.
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For primary care providers, 20/39 (51.3%) of the factors were categorised under the

personal theme, under five sub-themes:

personal resources (n=3, 7.8%)

quality of consultation/experience (n=4, 10.3%)
technology and data (n=5, 12.8%)

need for call (n=3, 7.8%)

patient characteristics (n=5, 12.8%).

The most commonly cited personal factor reported by primary care providers was

related to the reason for contact (e.g. patients health problem).

For patients, 28/36 (77.8%) of the factors were categorised under the personal

theme, under six sub-themes:

personal resources (n=6,16.7%)

competing priorities (n=1, 2.7%)

quality of consultation/experience (n=10, 27.8%)
technology and data (n=5, 13.9%)

need for call (n=2, 5.6%)

patient characteristics (n=4, 11.1%).

The most commonly cited personal factors reported by patients were: reason for

contact (e.g. health problem), the importance of and implications for the primary care

provider-patient relationship, and the convenience of not having to travel to face-to-

face appointments.
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Table 5.4: Personal theme, sub-themes and factors influencing patients’ and primary care providers’ use of teleconsultations, and the
components of the SEIPS Work System most closely linked to each factor

Personal theme - includes personal experiences and views; personal assets (including motivations) or resources.

Sub-themes

Factors influencing use

Reported by

Reported by primary

Associated Work

Personal Resources
- concepts around
personal assets,
possessions,
properties, or
psychological
motivations

patients care providers System
components
Privacy of available space for consulting (69, 166, 169, 172, Internal

178)

Environment

Convenience — travelling to appointments (164, 166, 169, (69) Person(s); Tasks;
172,174,175, 177- External
179) Environment
Convenience - time spent using remote (159, 164, 172, Person(s); Tasks
compared to other modes of communication 175, 179)
Convenience - time spent consulting and (168, 176) Person(s); Tasks
travelling to patients’ homes
Convenience — general implications for (164, 166, 169, (168, 172) Person(s); Tasks

patient’s daily routine

172, 174, 175, 185)

Cost (164, 166, 178, Person(s)
187)
Perceived need for change (164) Person(s)
Competing priorities  lliness and infection (175, 178, 179) Person(s)

—what matters to the
patient or what is
important to them,
which may impact their
decisions and choices
day to day.

Quality of
consult/experience
- how positive or
negative the
consultation was,
whether the expected
or intended outcomes
were met, if the

Visual cues on video

(170, 172, 177)

(69, 170, 172, 185)

Person(s); Tasks,

Tools/tech
Personalisation and focus of consultation (159, 164, 166, (172) Person(s);
169, 172, 178, 179) Tools/tech
Length of consultation (169, 178) Tasks
Confidentiality of conversation (161, 177) (176) Person(s); Tasks
Care preferences (164) Person(s);
Tools/tech
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Personal theme - includes personal experiences and views; personal assets (including motivations) or resources.

Sub-themes Factors influencing use Reported by Reported by primary Associated Work
patients care providers System
components
consultation was Primary care provider-patient relationship (159, 161, 169, (159, 172, 176, 185, Person(s)

lacking or exceeding in
any way, and positive
or negative aspects of

172, 177, 178)

189)

Implications for care received

(152, 157, 174,
177, 178, 182)

Person(s); Tasks

the Stress in relation to mode of consultation (172, 178) Person(s)
interaction/conversatio = Confidence in ability to communicate problems (169, 177) Person(s)
n between the primary  remotely
ca?e P;’ ovider and Primary care provider attitude (152, 154) Person(s)
patien
Technology and data IT literacy (164, 178, 187) (153, 176) Person(s);
- personal abilities, Tools/tech
experience, and Stress in relation to the ‘virtual’ waiting room (172) (172) Person(s);
opinions on using Tools/tech;
technology, and having Internal
access to technology. environment
Privacy of consultation (175) Person(s);
Tools/tech
Perceived patient perceptions of the (69) Person(s);
technology Tools/tech
Availability and quality of the technology for (176) Tools/tech
patients
Technology preferences (170) Person(s);
Tools/tech
Data security (179) (176) Tools/tech
Need for call Patients’ awareness of service (162) (69, 168) Person(s);
- patients’ awareness Organisation
of the service and their Demand for service (153, 168) Person(s)

motivations for seeking

Reason for contact

(154, 157, 159,

(156, 159, 168, 172,

Person(s); Tasks

consultations 164, 168, 172, 174, 185, 189)
179, 187)
Patients age (164, 168) (168) Person(s); Tasks
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Personal theme - includes personal experiences and views; personal assets (including motivations) or resources.

Sub-themes Factors influencing use Reported by Reported by primary Associated Work
patients care providers System
components
Patient Ethnic group (168) Person(s); Tasks
characteristics Socioeconomic status (168) Person(s); Tasks
- individual factors Patients verbal and cognitive abilities (168) (159, 168) Person(s); Tasks
unique to each patient  Complexity of medications currently taking (168) (168) Person(s); Tasks

(e.g. age, cognitive
abilities, and current
medications)

Ability to understand advice (159) Person(s); Tasks
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Theme - Personal:
includes personal experiences and views; personal assets (including

motivations) or resources.

Personal sub theme — personal resources:
concepts around personal assets, possessions, properties, or psychological

motivations

Factor: Privacy of available space for consulting

For patients, a commonly reported personal factor influencing their use of
teleconsultations was the privacy of the space they had for having the
teleconsultation. For example, in one study, although patients reported the benefit of
not having to leave work for their appointment, it resulted in a struggle for those
without private offices as they had to try and find a space that co-workers could not
overhear. For one patient, the inability to find a private room to take the consultation
impaired their ability to have a full examination (166). Similarly, in other studies,
patients reported concerns about confidentiality of the consultation when they had to
receive the call at a time or in a location where their conversation could be overhead,
whether at home with family members present or in a work or public setting (169,
178). One patient reported receiving a teleconsultation call whilst in the library which

left them feeling uncomfortable about discussing their health problem (172).

Factor: Convenience

Both patients and primary care providers reported on the convenience of
teleconsultations influencing whether they use them or not. This included
convenience in relation to travelling, time, and disruption to patients’ day to day
routines. The benefit of not having to travel to appointments was a particular benefit
to those for whom travelling was difficult, including a mother with a disabled child, a
carer whose husband was disabled with chronic conditions and mobility issues, those
dependent on limited public transport services (169) and those living rurally (69, 185).
Related to travel was the saving on costs and time spent travelling to the in-person
appointments (164, 172, 179). In one study, patients indicated that they saved 2-3
hours or more by using teleconsultations instead of face-to-face appointments (175).
Similar time saving benefits were reported by primary care providers as

teleconsultations removed the need for them to travel to patients’ homes for home
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visits. However, primary care providers in the same study reported concerns that
teleconsultations could also waste time if they end up having to bring the patient into
practice after a teleconsultation (176). Both patients and primary care providers
agreed on the convenience of teleconsultations for patients’ day-to-day routines. For
example, three studies highlight the benefit of patients not having to take time off work
to attend the consultation in person (166, 172, 174). Despite this convenience for
some patients (e.g. those at home during the day, retired, or who work flexibly), other
patients felt teleconsultations were inconvenient as they had to wait around at home

to ensure they didn’t receive the call at an inconvenient time and/or place (169).

Factor: Cost

In one study set in general practice in New Zealand (178), patients who usually paid
to see their doctor had mixed views on whether they were willing to pay the same fee
regardless of whether the appointment was face-to-face or not. Those who were
willing to pay the same fee would do so as long as their health needs were met. Similar
reservations were around whether short consultations should be charged at the same
rate as lengthy ones, and whether a teleconsultation for an issue that then requires
an in-person visit means they will be charged for more than one. However, cost
savings (e.g. fuel, time, absenteeism, parking costs) or no additional costs associated

with teleconsultations were favoured in some studies (164, 166).

Personal sub-theme — Competing priorities:
what matters to the patient or what is important to them, which may impact their

decisions and choices day to day.

Factor: lliness and infection

In three studies, patients chose teleconsultations to remove the risk of spreading their
illness to others, or being exposed to infection (e.g. COVID-19) in the waiting room
(175, 178, 179). In one study, patients reported sending photos, emailing blood
pressure readings from home, and moving between telephone consultations and
video consultations for visual assessment as ‘workarounds’ during the COVID-19

pandemic to reduce the risk (178).
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Personal sub-theme — Quality of consultation/experience:

how positive or negative the consultation was, whether the expected or intended
outcomes were met, if the consultation was lacking or exceeding in any way, and
positive or negative aspects of the interaction/conversation between the primary care

provider and patient.

Factor: Visual cues

A commonly reported factor influencing patient and primary care providers use of
teleconsultations was in relation to the benefits of visual cues when using video
consultations. Both patients and primary care providers highlighted the benefit of
being able to see non-verbal cues (170, 172, 177). For example, a patient with hearing
loss reported that the non-verbal cues helped them understand their cancer nurse
during the consultation (170). Primary care providers believed that video consultations
provided a higher quality of care than telephone as it allows for visual assessment of
patients (185) and provides an opportunity to demonstrate how to use equipment (e.g.
oral syringes), as well as provide feedback on patient technique (69). Primary care
providers felt video consultations could reduce the risk of miscommunication that can
occur during telephone consultations, making it easier for them to detect the level of

patient understanding (172).

Factor: Personalisation, focus and length of consultation

There were mixed feelings about using teleconsultations in relation to how it impacted
how personal and focused the consultation was, and how much time was spent on
the consultation. Some patients felt that teleconsultations were less rushed, more
personal and focused, and provided more space to talk freely than in face-to-face
appointments (178, 179). In one study this was linked to the web-based application
used for booking 10-minute appointments. Patients felt the scope of the appointment
was clearer and more narrowed as the remaining time was displayed on screen (179).
However, for others the consultation was impersonal, rushed, and abrupt (164, 166,
169, 178). In one study focusing on telephone consultations, the impersonal
experience was linked to the lack of social cues (169). Primary care providers noted
in one study that telephone visits work best for more focused health problems (159).
Both patients and primary care providers agreed that video consultations were
beneficially more formal and focused than telephone due to the visual component
(172).
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Factor: Confidentiality of consultation

Patients and primary care providers both highlighted concerns around other people
overhearing the conversation during a teleconsultation (176, 177, 252). For example,
patients were hesitant to share personal details over video consultations with their
doctor as there was also video technology personnel present in the doctor’s room
(177). Although primary care providers liked that using video consultations meant they
could identify that they were talking to the correct person, they expressed concerns

around patient confidentiality due to not being able to see the whole room (176).

Factor: Primary care provider-patient relationship

Both patients and primary care providers spoke of the benefits of having an existing
primary care provider-patient relationship prior to using teleconsultations (172).
Patients felt having this existing relationship made the consultation easier, as they felt
more comfortable discussing their health problems remotely (177). There was a
shared sense that teleconsultations provided an opportunity to improve and maintain
an existing relationship, through increased patient care and greater continuity of care
(159). However, there were shared concerns and reported experiences regarding
difficulties in establishing and maintaining a relationship (169, 176). Patients in one
study linked this to having less small talk over teleconsultation in comparison to face-
to-face consultations (177). When comparing video and telephone consultations, GPs
highlighted that video could help foster more patient rapport in comparison to
telephone, due to the visual experience and the importance of visual cues, as

previously mentioned (185).

Factor: Implications for care received

Patients reported on the implications that teleconsultations had on the level of care
they received. In one study where patients were asked to rate how “good” face-to-
face, video, and telephone consultations were, video and telephone consultations
were considered “very good” less frequently than face-to-face appointments for items
such as time for discussion, decision making, communication and sincerity of care.
including (174). Similar items were outlined as important by studies focusing on
patients level of satisfaction with their care (177, 178, 253). In one study, the lack of
attention over video consultations was linked to a lack of eye contact due to the
primary care provider gazing back and forth to their computer screen. As a result,

these patients felt ‘unheard’ and ‘neglected’ (177). Conversely, some studies reported

110



high rates of patient satisfaction with teleconsultations vs face-to-face, and similarly

high rates for the level of care they received (152, 182).

Factor: Stress in relation to mode of consultation

Patients’ preferences for using teleconsultations over face-to-face, and video over
telephone consultations were linked to the stress they experienced. One study, found
in-person appointments more stressful due to, for example, patients experiencing
Agoraphobia, whereas in another study it was found setting up video consultations

was more stressful than having a telephone call (178).

Factor: Confidence in ability to communicate problems remotely

A deciding factor when choosing to use teleconsultations vs face-to-face was whether
patients felt they could explain their health problem better face-to-face versus over
video or telephone (178). In another study, patients reported difficulties describing

their symptoms to the GP over the telephone (169).

Factor: Primary care providers’ attitude

Patients’ level of satisfaction was linked to the attitude of the primary care provider
during the telephone consultation. In one study, patients had equally high rates of
satisfaction when using telephone versus face-to-face consultations (152). In another
study, the proportion of patients who were satisfied with their telephone consultation
was greater when the primary care provider was perceived to be courteous versus

not courteous (154).

Personal sub-theme — Technology and data:
personal abilities, experience, and opinions on using technology, and having access

to technology.

Factor: IT literacy

Both patients and primary care providers agreed on the importance of having the skills
and abilities to use teleconsultation technology. Not having the skills or training for
using teleconsultations were reported by GPs as barriers (153). Patients and GPs felt
that video consultations and teleconsultation services would be most beneficial for
technologically-abled people (164) (176). In a study set in general practice, patients’

willingness to use video consultations to speak to their GP was associated with the
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patient’s level of computer proficiency (164). Moreover, older patients with lower
digital literacy felt telephone consultations were more convenient than video
consultations (187). Patients raised concerns about the potential for some patients to
be excluded from accessing healthcare via teleconsultations due to lack of support
for using the technology, resources, or infrastructure, suggesting more support could
be provided by the health service to prepare patients, but highlighted that inadequate

resources and infrastructure pointed to deeper societal inequities (178).

Personal sub-theme — Need for call:

patients’ awareness of the service and their motivations for seeking consultations

Factor: Patients’ awareness of service and demand for service

Primary care providers in three studies highlighted perceived lack of patient demand
as a barrier to using teleconsultations (69, 153, 168) and suggested that lack of patient
awareness was the reason for low levels of usage (69). In support of this, a further
study found that half of participants did not know the service was available (162). In
another study, primary care providers believed that patients preferred to see the

doctor in person (168).

Factor: Reason for contact

The results illustrate the commonalities and differences in what patients and their
primary care providers deem teleconsultations to be suitable for, in terms of the
reason for contact. They agreed on the suitability of teleconsultation for: health
problems not requiring physical examination (159, 164); the provision of results (if not
to receive bad news) (172, 179, 185); follow-up appointments instead of new
problems (168, 172, 189); remote monitoring (159); and, medication review (172).
Primary care providers reported additional scenarios suited to the use of
teleconsultations, including: some skin/throat issues; domestic abuse care; and
repeat prescriptions (185). On the other hand, situations in which teleconsultations
were not deemed suitable were: acute chest or stomach pain; the prescription of
antibiotics or new medications (189); when patients were older or experienced
confusion; and for complex polypharmacy patients (168). Interestingly, opinions on
the suitability of teleconsultations for mental health problems differed. Although

primary care providers and some patients felt they were suitable for this purpose (159,
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164, 172, 187), other patients expressed concerns in relation to difficulties in speaking

about mental health when not in-person (187).

Personal sub-theme — Patient characteristics:
individual factors unique to each patient (e.g. age, cognitive abilities, and current

medications)

Factor: Patients age and, verbal and cognitive abilities

Both patients and primary care providers agreed that the suitability of
teleconsultations depended on the age and abilities of the patient, and felt that it would
be unsuitable for older patients, or those with verbal or cognitive difficulties including
confusion (159, 168). Similarly in another study, patients under the age of 60 years
were more than twice as likely to be willing to use video consultations with their GP

than those years 60 years or over (164).

5.4.2.2 Infrastructural (theme)

For both primary care providers and patients one factor was related to the
infrastructural theme under the sub-theme of technology and data. The performance
of the technology was reported by patients in five studies (13.8%) and primary care

providers in six studies (15.4%).
Table 5.5 below illustrates the infrastructural factor influencing patient and primary

care providers’ use of teleconsultations within the technology and data sub-theme,

and the components of the Work System relevant to the factor.
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Table 5.5: Infrastructural theme, sub-theme, and factor influencing patients’ and
primary care providers’ use of teleconsultations, and the components of the SEIPS

Work System most closely linked

Infrastructural theme - includes IT, software, and the factors that underpin systems

Sub-themes Factors Reported Reported by Associated
influencing by patients primary care Work
use providers System
components
Technology and data (166, 170, (153, 170,
- the performance of the IT, Performance 172, 174, 172,174, Tools/tech
technology, and equipment, of the 178) 176, 183)

and opinions and concerns  technology
around security of patient
data

Theme - Infrastructural

includes IT and the factors that underpin systems

Infrastructural sub-theme — Technology and data:
the performance of the IT, technology, and equipment, and opinions and concerns

around security of patient data

Factor: Performance of the technology

For some, the technology was easy to use (166), with patients reporting that
consultations on a tablet versus a telephone were experienced as if talking to the
nurse face-to-face (170). However, both patients and primary care providers reported
concerns around or issues with the performance of the technology including:
connectivity, image and sound quality, and the logging-in process (166, 170, 174, 176,
178). Problems with video consultation technology could disrupt the consultation
process resulting in a switch in consultation mode from video to telephone (172, 174).
Where efforts were made to minimise issues with broadband connectivity - by
providing additional internet boosters - issues still occurred and the additional
hardware increased the complexity process for primary care providers (174).
Continuing issues with connectivity were in part linked to patients’ own broadband

being insufficient for the health service’s video consultation software (174).
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54.2.3 Organisational (theme)

For primary care providers, 18/39 (46.2%) factors were organisational in nature and
were categorised under four sub-themes of: organisational resources (23.1%);
learning opportunities (2.6%); quality of the consultation/experience (7.7%); and
workplace characteristics (12.8%). The most commonly cited organisational factor
reported by primary care providers was in relation to workload. This included the
redistribution of workload between staff when using teleconsultations and the impact

on the time spent consulting.

For patients, seven 7/36 (19.4%) of the influential factors fell within the organisational
theme, under two sub-themes of: organisational resources (5.6%) and quality of the
consultation/experience (13.9%). The most commonly cited organisational factor
reported by patients was in relation to appointment availability, as studies mentioned
both the positive and negative implications of using teleconsultations on patients’

access to appointments.
Table 5.6 illustrates the organisational factors influencing patient and primary care

providers’ use of teleconsultations within each sub-theme, and the components of the

Work System relevant to each of the factors.
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Table 5.6: Organisational theme, sub-themes, and factors influencing patients’ and primary care providers’ use of teleconsultations, and the
components of the SEIPS Work System most closely linked to each factor

Organisational theme - includes the health system, primary care providers, and how care is organised

Associated Work
System components
Person(s); Organisation

Sub-themes Factors influencing use Reported by patients Reported by primary

care providers
(159, 161, 168)

Organisational Access

resources

(158, 159, 161, 164,
169, 175, 177-179, 187)

- assets that underpin the = Business and financial drivers (168, 185) Organisation
organisation's abilities to ~ Financial support (168, 185) External environment
deliver teleconsultations Local practice characteristics (153) Person(s)
Infrastructure availability (185) Tools/tech; Organisation
Cost (185) Tools/tech; Organisation
Management of work schedules (161, 168) Person(s); Organisation
Staffing available (163) Organisation

Implications for workload (179) (69, 159-161, 165, Person(s); Organisation
168, 176)

Learning opportunities  Professional development (161) Person(s); Organisation
The opportunity provided
by delivering remote
consultations to gain new
skills and responsibilities
Quality of Waiting times (152, 164, 166, 169, Person(s); Tasks;
consult/experience 174,177, 179) Organisation
- how positive or negative = Continuity of care (159, 169) Person(s); Organisation
the consultation was, - -
whether the expected or Primary care providers call (154, 157) (155) Person(s); Tasks,
intended outcomes were handhlng §k|lls Organisation
met. if the consultation Examination (177-179) (176) Tasks

was lacking or exceeding
in anyway, and positive or
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Organisational theme - includes the health system, primary care providers, and how care is organised

Sub-themes

Factors influencing use

Reported by patients

Reported by primary
care providers

Associated Work
System components

negative aspects of the
interaction/conversation
between primary care
providers and patients

Primary care providers ability to
diagnose remotely

(164, 169, 177-179)

Person(s); Tasks

Errors in relation to the
consultation process

(151)

Person(s); Tasks,
Tools/tech; Organisation

Workplace
characteristics

— aspects of the primary
care providers workplace
and roles/responsibilities
that influence their
decision to, and ability to,
deliver teleconsultation
services

Peer support (155, 161) Person(s); Organisation
Daily tasks not suitable for virtual (153) Tasks

consultations

Implications for job (163, 167) Person(s); Tasks;

role/responsibilities

Organisation

Communication between staff

(161)

Person(s); Organisation

Culture of resistance

(161)

Person(s); Organisation
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Theme - Organisational:

includes the health system, primary care providers, and how care is organised

Organisational sub-theme - Organisational resources:

assets that underpin the organisation’s abilities to deliver teleconsultations

Factor: Access

Patients and primary care providers agreed that teleconsultations provided patients
with better and faster access to appointments in comparison to face-to-face (158, 164,
168, 169, 175, 177-179, 187). However it is important to note that this was not the
case for all, as some patients experienced difficulties in accessing care via
teleconsultations (158, 169), which they linked to the use of a telephone booking
system instead of an online one (178). Although there was a sense that the
introduction of telephone triage in general practice resulted in a fairer system, making
appointments available for those who needed them most unlike the previous first
come first served appointments system (169, 252), some patients felt telephone triage

was a barrier to getting a face-to-face appointment (169).

Factor: Business and financial drivers and financial support

The availability of financial support encouraged the use of teleconsultations, with the
introduction of a COVID-19 telehealth reimbursement scheme being recognised as a
main driver in one study (168, 185). Nevertheless, GPs have expressed concerns
about the discontinuation of funding, as ongoing financial support would be required
for sustainable provision of teleconsultation services (185). On the other hand,
business pressures (e.g. time pressures or pressure to use the cheapest mode of
communication) influenced whether primary care providers chose to use

teleconsultations vs face-to-face appointments (185).

Factor: Implications for workload and management of work schedules

Although some primary care providers felt that using teleconsultations reduced their
workload (165) for the majority, using teleconsultations caused an increase in overall
workload, or caused concerns about potential increases (69, 160, 165). Reasons for
this were related to: having to bring the patient into practice after a teleconsultation
(168, 176); and a lack of extra staffing capacity to accommodate the new consultation

system (159, 252). Patients shared the concern that providing teleconsultations would
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increase their primary care providers’ workload (179). In a study focusing on video
consultations in community pharmacy, primary care providers concerns around
increases in workload related to a potentially high number of calls and perceived
patient expectation — as they felt patients would expect their call to be answered
instantly, whereas if attending the pharmacy in person they could visualise their place
in the queue (69). For some GPs, their main motivation for introducing
teleconsultations was to help better manage their workload and schedules (168). As
a result of using teleconsultations, primary care providers in a telephone triage study

reported having more flexibility and control over their workload and schedules (252).

Organisational sub-theme — Quality of consultation/experience:

How positive or negative the consultation was, whether the expected or intended
outcomes were met, if the consultation was lacking or exceeding in anyway, and
positive or negative aspects of the interaction/conversation between primary care

providers and patients.

Factor: Waiting times

Patients reported the benefit of not having to wait as long for an appointment when
using teleconsultations vs face-to-face (164, 166, 174, 179), and spending less time
in the waiting room (177). However, others gave examples of long wait times to get
through on the telephone and reported having to abandon calls while on hold (169,
179).

Factor: Continuity of care

Patients had conflicting opinions on the implications of using teleconsultations on their
ability to see their preferred primary care provider. Some patients felt using
teleconsultations made it easier to speak to their preferred GP than with face-to-face
appointments and enabled more frequent contact (159, 169). In one study this was
linked to the way in which calls were allocated, as patients were able to specify which
GP they wished to speak to. However, others felt it was harder to see their preferred
GP, and experienced a trade-off between being able to see their preferred GP or

getting an appointment quickly (169).
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Factor: Primary care providers’ call handling skills

Primary care providers reported on a series of important skills required for call-
handlers to deliver 24/7 telephone care such as: effective call control; skilled
questioning; active listening; skilled provision of information and advice; effective
communication; and skilled use of clinical decision support technology (155).
Differences in patients’ perceptions of, and satisfaction with, the care they received
were linked to certain call handling skills, including: calls being answered in a timely
manner and whether they experienced transfers whilst on the telephone call (154,
253).

Factor: Examination

Both primary care providers and patients expressed concerns about how the
geographic distance between them could affect the quality of care patients receive
due to limitations in the examination processes (177-179), with a sense that
examination of the patient was incomplete when using teleconsultations (176, 177).
However, the convenience of teleconsultations outweighed concerns over not being
physical examined when the consultation was for a routine or familiar health problem,
and patients had an existing relationship with their primary care providers (178). On
the other hand, both patients felt that the use of teleconsultations bridged the
geographic distance between them as it helped primary care providers in conducting

some level of physical exam (177).

Factor: Primary care providers’ ability to diagnose remotely

Linked to limitations in primary care providers’ ability to physically examine over
teleconsultations, patients expressed concerns with regards to obtaining a diagnosis
(169, 178). Patients questioned whether providers could gather enough information
remotely to fully assess and diagnose them (177). Elsewhere, some patients chose
not to use video consultations due negative experiences of diagnosis over video
consultations in the past (164). Nonetheless, GPs felt that being able to see the

patient’s condition over video increased their confidence in diagnosing (176).
Organisational sub-theme — Workplace characteristics:

aspects of the primary care providers workplace and roles/responsibilities that

influence their decision to, and ability to, deliver teleconsultation services.
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Factor: Peer support

Primary care providers highlighted the importance of working alongside colleagues to
deliver teleconsultation services, with the quality of the relationships, consultation,
and communication between primary care providers in practice influencing whether
teleconsultations were viewed as acceptable (252). For call-handlers, team work was
an essential skill for delivering their service and highlighted that the location of their
work setting facilitated communication and sharing of knowledge, supporting the

delivery of a 24 hour telephone service (155).

Factor: Implications for job roles/responsibilities

Primary care providers reported a shift in responsibility between staff as a result of
using teleconsultations and changes to roles and daily activities of staff as a
consequence. For example, in a study looking at the use of GP-led telephone triage
in place of the traditional face-to-face triage with a nurse, nurses felt a central role of
their everyday work had been taken away. On the other hand, nurse-led triage left
nurses feeling as if they had gone from applying their clinical skills in conducting tasks
such as illness reviews, to a role of remote gatekeeper to GP care (163). In another
study, where call handlers replaced nurses in dealing with clinical assessment over
the telephone, call handlers reported that the added responsibility - and sometimes

anxiety — resulted in them handing over to other members of staff (167).

5.4.3 Content analysis

Table 5.7 outlines how many of the factors identified by patients and primary care

providers were mapped onto each of the Work System components.
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Table 5.7: Number of patient (n=36) and primary care providers (n=39) factors mapped
onto each of the Work System components

Work System Patient factors Primary care Total

components* n (%) provider factors N
n (%)

Person(s) 31 (86.1%) 29 (74.4%) 60
Tasks 16 (44.4%) 16 (41%) 32
Tools/Tech 9 (25%) 11 (28.2%) 20
Organisation 6 (16.7%) 15 (38.5%) 21
Internal Environment 2 (5.6%) 1 (2.6%) 3
External Environment 1 (2.8%) 2 (5.1%) 4

*Note that due to the interrelated nature of the SEIPS 2.0 Work System, factors could map

onto more than one component

When mapping the factors influencing use of teleconsultations onto the Work System
of the SEIPS 2.0 model, the majority fit within the person(s) component for both
patients (n=31; 86.1%) and primary care providers (n=29; 74.4%). The person(s)
component represents the person(s) at the centre of the system (e.g. primary care
provider and/or patient) and their individual characteristics such as physical (e.g.
strength, weight, height), cognitive (e.g. expertise, experience), and psychosocial
characteristics (e.g. motivation, needs, social status), as well as the interactions

between the individuals (Table 5.2 for definitions)

Examples of factors which fit within the person(s) component include individual
characteristics such as: technological experience and abilities; patients age and
verbal and cognitive abilities; patients’ confidence in their own abilities; patients’
awareness, needs (e.g. their health problem that influences the type of consultation
had) and demand for the service; primary care provider attitudes towards
teleconsultations. Furthermore, primary care providers’ motivations included the
opportunities around management of workload and schedules and the convenience
of not having to spend personal resources travelling to patients’ homes. Patient
motivations included perceptions around the primary care providers’ abilities in
diagnosing remotely, their emotional experience influencing their choice of
consultation type (e.g. finding video less stressful than face-to-face), and the
convenience of not having to spend personal resources attending appointments (e.g.
time and money on travel). Additionally, the person(s) component was relevant for
factors relating to interactions between the individuals at the centre of the system. For

example, the importance of and implications for the primary care provider-patient

122



relationship when using teleconsultations, and the importance of peer support

between Primary care providers for successful delivery of teleconsultation services.

The maijority of factors were mapped over two components for both patients (n=20;
55.6%) and primary care providers (n=22; 56.4%) (see far right column Tables 5.4,
5.5, and 5.6). For example, IT literacy was mapped onto both the “person(s)” and
“tools and technologies” components as it represents the individuals experience and
abilities in using the teleconsultation technologies. On the other hand, some were
mapped onto only one Work System component, such as performance of the

technology, as it refers solely to aspects relating to the technology itself.

5.5 Discussion

This secondary analysis of studies identified in the first search of the Chapter 4
literature review — focusing on human factors applied to teleconsultations in primary
care - sought to understand and synthesise the factors influencing the use of
teleconsultation technologies in primary care, from both patient and primary care
provider perspectives. The analysis was conducted to provide an evidence base
which could inform the exploration of teleconsultations in community and general
practice pharmacy, where the potential benefits are recognised but engagement with
the technology remains limited (64, 69). A thematic analysis generated three themes
of personal, organisational, and infrastructural factors, and a content analysis mapped
these factors onto the SEIPS 2.0 model. A major finding was that for both patient and
professionals groups in the literature, the majority of factors were personal and
organisational in nature, with the least amount of factors related solely to the
infrastructure (Tables 5.4, 5.5 & 5.6). There were similarities within the personal theme
including convenience and the primary care provider-patient relationship, with both
agreement and disagreement in opinions regarding patients’ reasons for contact.
Moreover, only patients were concerned about iliness and infection and having access
to a private space, with only primary care providers citing lack of patient demand as
a barrier to the use of video consultations. There were both similarities and differences
in opinions within organisational factors regarding the influence of patients’ access to
care, however patients and professionals shared concerns about primary care
provider workload increasing as a result of using teleconsultations, and the limitations
to the examination process whilst using teleconsultations. Additionally, only patients

expressed concerns about the remote diagnosis, and only primary care providers
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emphasised the importance of peer support and culture on the use of
teleconsultations. Infrastructural factors were similar, as both groups experienced
technological issues which impacted their use of teleconsultations. The identified
factors mapped across all six components of the SEIPS 2.0 Work System (person(s),
tasks, tools and technologies, organisation, internal environment, and external
environment) indicating that examination of the literature as a whole illustrates the
potential for a systems perspective to be useful. Using the three headings themes -
personal, organisational, and infrastructural - derived from the thematic analysis, this
discussion reviews these results in the context of the wider evidence base and
discusses the suitability of the SEIPS 2.0 model as a tool to encourage consideration
of all aspects of a system that may influence the adoption of teleconsultations in
primary care. The strengths and limitations of this secondary analysis will be outlined
along with suggestions for future research. Note that comparison to the wider
literature includes studies identified in the second search in Chapter 4 (Table 4.5),

however not included in this secondary analysis due to time of completion.

5.5.1 Personal

Findings within the personal theme related to “personal experiences and views;
personal assets (including motivations) or resources” and were categorised under six
sub-themes of: personal resources; competing priorities; quality of the
consultation/experience; technology and data; need for call; and patient
characteristics (see Table 5.4). The analysis found convenience to be a major factor
influencing use of teleconsultations, which was expected as providing healthcare at a
time and place convenient for patients is often one of the driving factors for the
implementation of such services (254). This is consistent with other published
evidence in both primary and secondary care settings, where video consultations
have been adopted across a range of clinical areas including general practice (255)
and outpatient clinics including neurology and nephrology (256, 257). Although
teleconsultations were viewed as practical and convenient in these studies, as they
reduced financial burdens associated with travelling to appointments, the study by
Carly et al (2021) found that neurology patients with limited mobility, (e.g. due to using
a wheelchair, having vision loss or epilepsy) still deemed telephone consultations

more convenient than using video (255-257).
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There were shared concerns around the ability to establish new and maintain existing
relationships when using teleconsultations, which were corroborated in the wider
evidence base for both primary and secondary care (202, 258-260). For example, in
a recent study by Greenhalgh et al (2022) exploring why GPs rarely use video
consultations, GPs felt established relationships could “wear out” over time and close
relationships would not be sustained without in-person contact (202). Elsewhere,
Spronk et al (2022) interviewed healthcare professionals and patients in the field of
geriatric medicine to understand their experiences with video consultations in
outpatient care (260). Their findings mirror those in this secondary analysis as
healthcare professionals found video consultations more convenient when they had
an existing relationship with the patient. Moreover, the importance of an existing
relationship with patients was frequently mentioned, leading to higher suitability of

video consultation use (260).

The impact of IT literacy on the use of teleconsultations in this secondary analysis
echoes that of the wider literature in areas such as: general practice; specialist
dermatology; outpatient geriatric clinics; and, cardiology, spinal cord injury, and
palliative care specialties (201, 255, 260, 261). Patient abilities in using the technology
determined the appropriateness of video consultations, with limited abilities cited as
a barrier by both patients and primary and secondary care providers, especially for
key groups such as older adults (201, 255, 261). Reliance on family members to
support those less familiar with the technology is also cited in this secondary analysis
and in a recent review on primary and secondary care teleconsultations in India (261).
Although not a concern of primary care providers in this secondary analysis, geriatric
outpatient clinicians in Spronk et al’s (2022) study expressed concerns that patients’
unfamiliarity with the technology could lead to increased stress levels (260), which
patients in this secondary analysis did experience due to difficulties setting up video

consultations.

The analysis highlighted three studies in which patients expressed concerns in
relation to illness and infection, as they used teleconsultations to avoid spreading
illness to others or being exposed to infection from others whilst sitting in the physical
waiting room. Two of the three studies collected data during the COVID-19 pandemic,
when physical restrictions were in place, meaning face-to-face interactions were

limited (262). However, although primary care providers were not influenced by
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concerns around the spread of infection in the studies examined in this analysis, they
outlined patient fear of the COVID-19 pandemic as a common facilitator in their use

of teleconsultations in a more recent review (258).

There were shared concerns around others overhearing consultations, impacting the
confidentiality of the conversation, which patients linked to not having access to a
private space to have the consultation. Interestingly, this was not a concern for primary
care providers which suggests that they are more likely to have access to a private
space in their workplace for conducting teleconsultations. However, it is worth noting
that this may not be applicable for all primary care providers, as the majority of studies
included in this secondary analysis focused on GPs and it is likely that GPs have a
designated private room for in-person appointments, which could also be used for
teleconsultations. It is possible that for other primary care providers, access to a
private space for teleconsultations may be limited. For example, although most
community pharmacies in the UK have at least one private consultation room for
confidential conversations with patients, these rooms can be used for all types of
consultations, both in-person and virtual (263, 264). The unpredictability of
community pharmacy may restrict access to the consultation room for
teleconsultations, as walk-in patients seeking help may also require use of the same

room(s).

Although primary care providers in this secondary analysis cited a lack of patient
demand as a barrier to use of teleconsultations, a 2020 evaluation of public opinions
(n=4,235) on using Near Me (video consultation software used in NHS Scotland)
suggests otherwise (139). The evaluation found that over 80% of the public thought
video should be offered for healthcare consultations. A potential explanation for the
difference in opinions could be that the studies in this analysis collected data pre-
COVID-19, whereas the Near Me evaluation project was conducted and published
during the pandemic. It is possible that patient and primary care provider views could
have changed due to Government guidance around staying home to minimise the risk
of spreading the virus (265). For example, Nguyen et al (2020) surveyed US adults to
explore their use of different digital communication technologies during the pandemic
and found 46% (n=632) of respondents increased their digital communication without
decreasing any of the digital methods they used pre-pandemic, and only 9% (n=124)

decreased their use of digital communication without increasing other methods (266).
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This secondary analysis illustrates the commonalities and differences in what patients
and primary care providers deem teleconsultations to be suitable for, in terms of
reason for contact. They agreed on teleconsultations being suitable for the provision
of results (if not to receive bad news), and follow up appointments, and not suitable
for conditions requiring physical examination. However, opinions differed on suitability
for mental health concerns. This variability in patient opinion concerning remote
mental health care extends to the wider literature. In Costa et al's (2021) study
assessing the use of teleconsultations in outpatient mental health clinics during the
COVID-19 pandemic, 33% (n=144) of patients preferred in-person consultations to
video, compared with 3% (n=13) who preferred video (267). Patients were reluctant
to speak about their mental health over video consultations as the experience
exacerbated their mental state - e.g. causing further confusion or trauma flashbacks
(267). These findings highlight the need to consider the individual patient’s needs and

preferences when deciding on the type of consultation to use (137, 268).

5.5.2 Organisational

Findings within the organisational theme related to “the health system, primary care
providers, and how care is organised” and were categorised under four sub-themes
of:  organisational resources; learning opportunities; quality of the
consultation/experience; and workplace characteristics (see Table 5.6). Part of the
drive for implementing teleconsultation services in healthcare has been to provide
person-centred care, ensuring patients can access care at a time and place that is
convenient for them and without burden. In this secondary analysis of the literature,
primary care providers and some patients felt teleconsultations provided better
access to care, however for other patients, teleconsultations made accessing care
more difficult. These findings are reflective of the wider published evidence in primary
and secondary care, where video consultations have been adopted including general
practice (269) and outpatient gynaecology clinics (270). A 2022 rapid evidence review
of patient access to remote primary care services found that although the shift to
virtual care improved access for many, access was made more difficult for certain
groups of patients — worsening already existing health inequalities (269). In contrast,
McLaughlin et al (2022) reported improvements in patient access to gynaecology
outpatient clinics after a move to remote care, with no patients reporting difficulties in
access. However, they do highlight that their sample was younger and possibly likely

to have higher rates of digital literacy and access (270).

127



Another driving factor for the implementation of teleconsultations has been to support
primary care providers in managing their time and workload (271, 272). Although
some primary care providers in this secondary analysis felt teleconsultations helped
them to manage their work schedules, for the majority, using teleconsultations caused
an increase in their overall workload or caused them to be concerned about increases
- a concern also shared by patients. This variation in experiences is corroborated in
the wider literature around primary care. For example, during the COVID-19
pandemic, one study exploring the use of teleconsultations found that increased
workload, and subsequent burnout, was the major drawback to providing
teleconsultations. This was due to teleconsultations being more taxing and time
consuming than face-to-face due to the increased administrative tasks involved (224).
In contrast, nurses working in a private digital care setting in Sweden felt the opposite

as they liked having more control over how working days could be scheduled (209).

Clinicians working in geriatric outpatient clinics have previously expressed the
absence of physical examination during video consultations as a major disadvantage
causing insecurities about safety, completeness, and the risk of misdiagnosis (260).
Although this mirrors concerns expressed by patients in this analysis, primary care
providers outlined that using video over telephone increased their confidence in
remotely diagnosing patients. Interestingly, the opportunity that remote examinations
provided for professional development is consistent with the wider literature. Primary
care providers in Gray et al's (2022) study expressed that assessing patients remotely
requires a different approach to traditional consultations, as they described learning
to provide virtual exams to be predominantly experiential while also drawing on the
fundamentals of their clinical training (201). Furthermore, they described the benefits
of acquiring these new skills and strategies for conducting the exam and gaining an
increased awareness of the observations they make about patients and their health

in all types of consultation (201).

Primary care providers highlighted the importance and benefits of peer support when
delivering teleconsultations, whilst expressing that the quality of the relationships and
communication influenced whether teleconsultations were viewed as acceptable by
peers. Similarly, a more recent review by Coves et al (2022) comparing primary care
provider reported facilitators and barriers to teleconsultation adoption in Hong Kong

and the Netherlands recognised peer support as a factor influencing the uptake of the
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service by colleagues (258). This may be linked to the suggested influence that
organisational culture has on the uptake of digital services (224, 273). Li et al (2021)
explored GP perspectives on the main benefits and challenges of using digital remote
care during the pandemic and identified challenges in overcoming organisational
resistance to change and a lack of pre-existing use of teleconsultations by peers as
barriers (224).

5.5.3 Infrastructural

Findings within the infrastructural theme relate to “IT, software, and the factors that
underpin systems” and were categorised under one sub-theme of Technology and
data (see Table 5.5). Due to the reliance on technology for the remote interaction, it
is not surprising that the performance of the technology during the consultation
process influenced use for both patients and primary care providers. Issues with the
technology were consistent with the wider evidence base on primary and secondary
care where teleconsultations have been adopted, including primary care clinics and
general practice (59, 201, 210), and outpatient rheumatology clinics (274). For
example, a recent study assessing clinical risk of teleconsultations in general practice
during the COVID-19 pandemic identified technical issues/failures as one of the main
risks involved in teleconsultations (210). As also seen in this secondary analysis, Gray
et al (2022) reported that technical issues resulted in time wasted on troubleshooting
before changing to a different mode of consultation (201). Furthermore, technical
issues including unstable connections and audio/visual problems were reported in
Tveter et al's (2021) study set in outpatient rheumatology (274). Technical issues
emphasise the importance of user-centred design when developing health
technologies (275). By involving end users from the outset, digital solutions in the
healthcare setting can accommodate for their capabilities and limitations, potentially

mitigating against problems related to usability (230).

5.5.4 SEIPS 2.0 model

The SEIPS model has been used previously to examine the facilitators and barriers
in a number of healthcare-related investigations, including: patient care pathways and
transitions (113); infection control and prevention (276, 277); impact of interventions
and medical technologies on health (278); safety of healthcare practices (279); and
the implementation of telehealth during the COVID-19 pandemic (280, 281). In this

secondary analysis, using the SEIPS 2.0 model allowed the identification of aspects
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of the Work System influencing use of teleconsultations. The factors mapped across
all six components indicating the usefulness of adopting a systems perspective to
examine the literature. For both patients and primary care providers, the maijority of
factors were related to the person(s) component (see Table 5.7), which may be
explained by the fact that the premise of the SEIPS 2.0 model is that the person(s) is
at the centre of the Work System, interacting with the other components to influence
Outcomes (110). Similarly, it is unsurprising that the person(s), organisational and
tools and technology components of the SEIPS 2.0 model were most commonly
related to personal, organisational and infrastructural factors identified in the studies
from this secondary analysis, respectively. It is important to identify where the factors
influencing use of teleconsultations in primary care relate across a number of the
SEIPS 2.0 components in order to understand how these components interact (see
section 5.4.3.), and whether any interactions pose barriers to the effective use of
teleconsultations. Due to the interrelated nature of the Work System, future research
exploring use of teleconsultations or other digital health technologies may find
application of the SEIPS 2.0 model helpful to assist in considering a holistic systems

approach.

The thematic analysis resulted in the data being categorised under the three Work
System themes of personal, infrastructural, and organisational, which is to be
expected as these are the key elements involved in a teleconsultation interaction (i.e.
the organisation providing the service, the people interacting with the service, and the
use of technological infrastructure to facilitate this interaction). However, the benefit
of mapping the data onto the SEIPS 2.0 model is that it considers the wider system.
This mapping subsequently facilitated identification of further factors influencing use
related to tasks and the internal and external environments, which would not have

been fully explored without application of the SEIPS 2.0 Work System.

5.5.,5 Strengths and limitations

This secondary analysis has provided a comprehensive, however not exhaustive, list
of factors influencing the use of teleconsultations in primary care, which may provide
a basis on which to explore video applications in different healthcare settings. This
study also illustrates how a human factors model (SEIPS 2.0) may be applied to
highlight areas of the system presenting as barriers, and where factors influencing

use interact and overlap.
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Due to the nature of secondary analysis, the results are based on existing data
synthesis, collected for the purpose of a prior literature review, and therefore may not
represent all data on the factors influencing use. A limitation is that the findings are
based on the analysis and interpretations of the researchers who conducted the
originally published works, and not the researcher conducting this secondary analysis
due to lack of access to the raw data. Furthermore, the secondary analysis is based
on a review concluded in May 2021, which was updated in April 2023, and the (n= 33)
studies from the updated review were not included in this analysis. However, the wider
evidence base has been utilised within the discussion to contextualise the additional

studies with those found in the initial review.

Although the interrelated nature of the SEIPS 2.0 Work System components can be
viewed as a strength, individual researchers may have differing perspectives on which
components are most proximally related to the factors influencing use. However, in
this study, this was mitigated against by the validation process conducted during the
content analysis, which involved two validators who are experienced in qualitative

analysis methods.

5.5.6 Future directions and recommendations

The majority of the studies included in the secondary analysis focused on GPs,
therefore future research should apply the current findings to explore use of
teleconsultations in other lesser-researched settings of primary care to understand
the barriers where teleconsultations are not widely used, but could be beneficial. For
example, only one study in this secondary analysis focused on pharmacists working
in general practice and community pharmacy. Interestingly in studies identified after
the secondary analysis was conducted, pharmacists have cited the benefits of using
video consultations over telephone consultations in terms of visual cues and
information gathering. However, engagement with video consultations has been
limited both before and during the COVID-19 pandemic, which brought a major
increase in the delivery of virtual care (64, 69). The next stage of research in this
thesis will apply the findings of the secondary analysis to understand the factors
influencing use of video consultations by patients and pharmacists in primary care, by
using the results to inform study materials. The SEIPS 2.0 model, which has been
used previously in qualitative studies (114, 282), will be applied to ensure each

component of the Work System is considered. Furthermore, it is important for future
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researchers evaluating the effectiveness of digital health technologies to consider all
end users (e.g. both healthcare professionals and patients) as barriers to using the

technologies may vary between these groups.

5.5.7 Conclusion

This secondary analysis of the literature identified the factors influencing patient and
primary care provider use of teleconsultations, and has illustrated the benefits of using
a human factors model (SEIPS 2.0) to understand the influence of each component
of a system. Despite the benefits for some patients and primary care providers, and
the opportunity for professional development, there is uncertainty about whether
teleconsultations add to or alleviate primary care providers’ pre-existing workload,
which may highlight a need for further exploration and support. The results have
emphasised the importance of continuing to consider that remote care restricts
access for certain patient groups as health services become increasingly digitised.
Furthermore, the analysis has highlighted ongoing issues with infrastructure which
should be considered before choosing to use teleconsultations. Finally, as the majority
of studies included in the analysis were based on GPs perspectives, it is unknown
how relevant these results are for other primary care providers; however, the results

could provide a starting point for exploring use in other areas.
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Chapter 6: Video consultations in primary
care pharmacy services across Scotland:
Pharmacist and patient perspectives
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6.1 Introduction

In line with the UK Government’s aim to transform health and care services through
the use of digital technologies, the Scottish Government released their Digital Health
and Care strategy, which strives to give patients control over how and when they
access care, support, and services (12, 283). Part of the response to the strategy was
the drive for widespread adoption of video consultations in every relevant health and
care interaction, for every member of society (12). Near Me is a Scottish Government
programme, powered by the Attend Anywhere platform, which aims to provide the
people of Scotland the choice to attend health and care appointments via video call
when appropriate (284). Attend Anywhere has been available for use since 2016
however use before the COVID-19 pandemic was limited to mainly remote and rural
areas of Scotland. However, by late 2019 nearly all health boards had adopted video
consultations in small numbers with around 1,200 consultations a month across
Scotland (284). The start of the pandemic brought the rapid scale up of Near Me and
by mid-May 2020 the number of consultations had risen to 13,000 per week and then
to 17,000 per week by June (284). In 2020, Near Me and the Scottish Government
collaborated on a public and clinician engagement exercise which aimed to
understand the benefits and barriers to using video, collecting the views of people
who had never used Near Me, to raise awareness of the service. The exercise yielded
5,400 responses and found strong support for the use of Near Me services from both
clinicians and patients, with over 80% of patients and 94% of healthcare professionals
expressing that video consultations should be offered to patients for health and care
appointments (284). As of November 2022 there were around 40,000-50,000 calls
made over video each month across health, social care and the public sector including

social security Scotland (285).

Despite the availability of the Near Me platform, use by pharmacists working in
general practice and community pharmacy has been limited (64, 69). Although
pharmacists recognise the benefits of using video, such as increased access for
patients without having to travel, and being able to pick up on non-verbal cues (e.g.
facial expression and general demeanour), a low number of video interactions were
recorded in Inch et al's (2017) study (69). The low numbers may be linked to concerns
around increases in workload and the time taken to answer video calls (69). More
recently, a study by Weir et al (2022) assessing the impact of the COVID-19 pandemic

on pharmacists working in general practice in Scotland reported similar limited use of
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video consultations both before and during the pandemic, despite an increase in the
use of telephone consultations (64). Furthermore, despite there being approximately
1,256 community pharmacies across Scotland, between January-May 2023 only 269
had registered Near Me waiting areas, and only nine of which were active (286, 287).
The limited use of video is surprising given the drive for widespread adoption of Near
Me in pharmacy in Scotland (23, 288-290). The literature around why video
consultations have not been adopted by pharmacists in Scotland remains scarce and
Weir et al (2022) suggested future work should explore patient and pharmacy

personnel perceptions and preferences for teleconsultations (64).

The secondary analysis (Chapter 5) which focused on the factors influencing use of
teleconsultations (telephone and video) has provided an evidence base, albeit rooted
mainly in GPs perspectives, which could be used to explore patient and pharmacy
personnel perceptions and preferences. As outlined in Chapter 2, taking a systems
approach — by obtaining perspectives of all individuals at the centre of the system
(both patients and pharmacists) (Chapter 2) — facilitates an understanding of how they
interact with one another and all other components within the system, to influence

whether they choose to use video consultations (110).

6.2 Aims and objectives

The aim of this research was to explore the factors influencing the use of video
consultations by patients and pharmacists working in primary care, with the following

objectives:

o To synthesise the factors influencing patients use of video consultations

e To synthesise the factors influencing community and general practice
pharmacists’ use of video consultations

e To use an established human factors systems model (SEIPS 2.0) to identify

components of the current Work System influencing use.
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6.3 Methods

6.3.1 Study design

Qualitative semi-structured interviews were used in this study. Qualitative interviews
were chosen as they facilitate gathering information about participants’ experiences,
views and beliefs concerning a specific research question or phenomenon of interest
(291). Using semi-structured interviews allows the interviewer to ask the required
questions with flexibility, through the use of open-ended questioning techniques (291).
Ethical approval was granted for this study by the Strathclyde Institute of Pharmacy
and Biomedical Science in October 2022. The study was reported in line with the
Consolidated criteria for Reporting Qualitative research Checklist (COREQ)
(Appendix 3) (292) (Section 6.3.9.).

6.3.2 Development of materials

6.3.2.1 Screening questionnaires:

The screening questionnaires were developed to help maintain a balanced sample of
participants, as per the sampling strategy (See section 6.3.4.). The questionnaires
asked all participants about their:

e Experience with video technology (work, social/personal, or health reasons)
e Gender
e Age

e Geographical location — the NHS health board they live/work in.

Additionally, pharmacists were asked about:

o Where they currently work (community or general practice)
e The type of community pharmacy if applicable
e Years’ experience in current role

e Years qualified as a pharmacist
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Finally, all participants were asked to provide contact details which enabled the lead
researcher to contact them to either let them know if they had been selected for an
interview or not, and if so to arrange a suitable time for interview (See Appendix 4 for

screening questionnaires).

6.3.2.2 Semi-structured interview schedules

Structure

Due to its development as a framework for understanding the complexities of
healthcare contexts, the SEIPS 2.0 model was used to structure the interview
schedules (110). Previous work has highlighted the importance of the SEIPS model
and its variants for the identification of influential factors in the Work System which
interact to impact subsequent Outcomes (113). The researcher chose to focus only
the work system area of the model, to allow an in-depth understanding of the
components, their interactions, and their influence on the use of video consultations.
Understanding these interactions allows a holistic understanding of the system and
its components, facilitating potentially targeted interventions to improve the use of

video consultations in pharmacy.

Using the six components of the SEIPS 2.0 Work System (person(s), tasks, tools and
technologies, organisation, internal environment, external environment) to structure
the interview schedules ensured that each component of the system had been
considered (See Table 5.2, Chapter 5 for definitions of the six components). The
schedules comprised six sections, one for each component, with relevant questions

and prompts within.

Questions and prompts

Development of questions and prompts was informed by Chapter 5 findings which
identified studies using approaches and methods to assess use of teleconsultations
in primary care. This included data extraction of positive and negative factors
influencing use, aligned to the six components of the SEIPS 2.0 Work System model.
Factors were selected for inclusion within the patient and pharmacist interview
schedules if cited more than once by primary care providers and patients, respectively
as detailed in Chapter 5 Tables 5.4-5.6. Due to the interrelated nature of the Work

System components, factors influencing use were often relevant to more than one
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Work System component (see Tables 5.4, 5.5 & 5.6). For the purposes of interview
schedule development, each of the included factors were mapped onto the Work
System component most closely related and were therefore placed in that section of
the schedule. Where required, additional prompts were used to enhance
understandability of the questions and/or elicit further information from the
participants. These were informed by definitions of the SEIPS 2.0 Work System
components (See Table 5.2) (110). The development of questions and prompts was
peer reviewed by members of the supervisory team (RN, ED) before validity checks

and piloting. The finalised interview schedules can be seen in Appendix 5.

6.3.2.3 Participant information sheet and consent form

Participant Information Sheets (PIS) and consent forms were developed to provide
participants with information about the study and to gain their consent before being

interviewed. These were adapted from university templates.

6.3.2.4 Recruitment adverts

Recruitment adverts and posters were developed in line with the University’s branding
guidelines and went through iterative stages of review by members of the supervisory
team (RN, ED) (Appendix 6). Contained within each respective advert/poster were
QR codes, hyperlinks and an email address which potential participants could use to

gain access to the online PIS, consent forms, and screening questionnaires.

Validity of interview materials

Testing the validity of an instrument involves establishing how well it measures the
construct under study (293). The screening questionnaires and interview schedules
underwent face validity testing. Face validity testing is the subjective assessment, by
lay people or experts, of whether the instrument measures what it intends to, at ‘face
value’. It can provide an initial assessment of the syntax, grammar, flow, and
appropriateness of questions (293). Content validity involves establishing whether the
items on the instrument fully evaluates all aspects of the topic it's designed to
measure. As the interview schedule items were generated solely from the literature,
content validity can be assumed. Four researchers within the Pharmacoepidemiology

& Healthcare Research Group at the University of Strathclyde were approached to
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conduct face validity testing of the questionnaires and interview schedules. This
included three from a psychology background (PhD student KP, a research associate
and third supervisor ED, and a research fellow and first supervisor RN), and a
research associate with a chemistry background (LS). Most of the validators have
experience of conducting qualitative research with patients, and all were asked to
comment on the understandability of the questions. Further validation of the tools was
conducted with participant resources at the stage of piloting. Any amendments made

to the interview schedule were reviewed by RN and ED.

6.3.3 Piloting

Piloting allows the interviewer to: highlight any ambiguities or difficulties with
questions and amend them; record the time taken to complete the interview;
determine whether each question elicits the expected response; determine if any
questions are missing; establish whether replies can be properly interpreted; and,
practice interviewing techniques (294). The interview schedules were piloted with
eligible participants (two patients, one community pharmacist and one general
practice pharmacist) where they were taken through the interview process and asked
to provide any feedback on the interview schedule. Two of the transcripts were sent
to a supervisor (ED) to check for any other issues with the schedules as well as review
the researcher’s interview skills. As no major changes were required, the data from

the pilot participants was used in the main sample.

6.3.4 Sample strategy

A convenience sampling approach was taken, where potential participants are
approached and recruited based on their availability and willingness to participate.
The sample of participants was monitored by the PhD candidate with support from
the supervisory team as the study progressed, in an effort to ensure a balanced
sample was achieved. The screening questionnaires were developed to facilitate this
process. The researcher strived to balance the number of participants across the

following variables where possible:
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. Age

Gender

Geographical location (NHS health board that patients live in/pharmacists work
in)

Experience with using video technology

Type of pharmacy currently working in (community/general practice pharmacy -

pharmacists only).

The initial intended sample size was 10 participants for each group (i.e. patients,

community pharmacists and general practice pharmacists). After 10 interviews were

completed, the researcher continued to interview another three participants. If during

those three interviews no new