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Operations Management 1

1 Introduction

Evidence strongly suggests that high-quality managerial practices are associated
with better organisational performance across a range of settings.'” Operations
management — the discipline focused on the design, planning, and delivery of
processes and resources — is an important source of such practices. With deep
roots in the world of industrial engineering,” operations management emerged as
a standalone discipline with the rise of the quality movement, led by people like
W. Edwards Deming," and growing international awareness of concepts like the
Toyota Production System.” It also offers pragmatic insights and opportunities for
improving efficiency and effectiveness in healthcare organisations. Several key
tools of operations management have their own Element in this series — for
example statistical process control,” lean,” measurement for improvement,* and
supply chain management.” This Element offers a complementary overview,
discussing in particular three major areas of operations management in health-
care: capacity management, the potential of focused work, and the importance of
managing ‘people plus process’.

We set the scene by discussing the fundamental building block of operations
management — the idea of process. Framed as either a noun or a verb, process is
the series of actions or steps that bring together all sorts of resources to achieve
a particular goal.

2 Processes

A foundational principle of operations management is to think about work as
a collection of processes. This requires asking how an organisation is changing
the state of something, be it bending metal in a factory, baking dough in
a bakery, or altering the health status of a patient. Processes will typically
involve inputs, activities, and outputs, ultimately leading to outcomes.

The doctor—patient consultation in general practice is an example of such
aprocess. The clinical processes, at first glance, are the most evident. The inputs
include the patient with a particular health status and the doctor with competen-
cies and qualifications. Clinical activities may include giving and taking a
history, conducting examinations, or giving treatment, all of which may have
experiential dimensions (e.g. body language). The output of the consultation
might be a diagnosis, a prescription, a follow-up appointment, referral to
a specialist service, or advice and support. The outcomes might include patient
health status and experience, and staff experience. In this way, the clinical
process leads to a change in the state of the patient (and possibly also the
practitioner). But these clinical processes cannot happen without supporting
operations processes. For example, administrative staff are needed to manage
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2 Improving Quality and Safety in Healthcare

the systems needed for booking appointments and maintaining patient records.
Likewise, numerous administrative activities will run alongside the appoint-
ment: for example, putting this single appointment into an overall schedule for
the doctor, procuring all the goods and services, staffing the practice, and
managing premises to ensure they are clean and secure. All of this needs to be
done in a context of multiple regulatory and legal requirements, alongside more
general expectations of good practice.

Processes in healthcare are found, and need to be managed, at many different
levels — from a single team through to an individual organisation, region, or the
whole system.'” At each level, both the scale and scope of the processes and
the resources to be planned and controlled increase, as does the complexity of
the managerial tasks involved. Each level presents its own challenges. Simply
considering how processes operate is valuable, as it shifts attention onto the
goals and how they will be achieved, including the resources needed and used,
the way work is carried out, and bottlenecks and constraints.

3 Capacity Management

Capacity management, which aims to align capacity with demand while opti-
mising efficiency and productive use of resources, is a crucial element of
operations management. Formally defined as the maximum level of value-
added activity that can be achieved over a specified time period under normal
conditions, capacity management involves ensuring that an organisation has the
right resources at the right time to meet current and future demands.

The relationship between capacity and process is critical. Processes, as
explained above, are how inputs are converted into outputs (and ultimately
outcomes). Typically made up of a series of interdependent tasks of varying
durations and complexities, how processes are designed and executed is critic-
ally important to capacity. A process that is not designed or operated well is
likely to consume more capacity and produce less value than a more optimised
process. Most operations management textbooks suggest that capacity is deter-
mined by first calculating the capacity of each element in isolation, and then the
‘effective capacity’ is defined by the process step with the smallest, or bottle-
neck, capacity. However, healthcare poses a number of distinctive challenges in
determining and, ultimately, managing capacity.

One of these is the nature of demand for healthcare services. Nearly five
decades of research'' confirm an association between the use of capacity

and variability in both clinical practice'*"”

and patient behaviour (e.g.
symptom identification, attendances, and choices).'*"'> Health needs are highly

complex, shaped by demographic, socioeconomic, epidemiological, seasonal,
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Operations Management 3

technological, and policy factors, such as the ageing population, new diagnostic
and treatment options becoming available, and societal expectations increasing.
The system itself can create demand, for example treating a condition can lead
to further needs, such as follow-up tests and long-term care.'® Furthermore,
a significant proportion of demand is unpredictable and urgent, while individual
judgement and skills can create more variation.'’

Capacity in healthcare needs to be considered at different levels.'®'” One
might be at microsystem level. When a trauma patient arrives in an emergency
department requiring surgery, capacity issues relating to the available staff and
operating theatre availability will all be important. But capacity also has to be
planned at whole system level — for example, in making decisions about where
emergency departments should be located.”” Decision-making about capacity
will be different at these different levels. Staffing capacity will be managed

* minute-by-minute — for example, who is available to respond to a patient now

* day-by-day — for example, how many nurses are off sick

* month-by-month — for example, shift patterns and holiday bookings

* multi-year-by-multi-year — for example, how many professionals are in
training, recruited, and retained.

These decisions will be taken largely at the local level by managers within
organisations. But decisions about capacity at the system level may be made at
the policy level, by very different stakeholders, who may have varying interests
and motivations.

Another challenge for capacity management in healthcare is the extreme
complexity of many processes, which typically involve multiple forms of
interdependence and variation. Many activities may have to be combined across
multiple services to produce a single resource.”’ For example, a specialised
service, such as oncology, might have to

* address different patient volumes and disease types

* manage supply chains for interventions such as chemotherapy (including for
rare diseases)

 coordinate with services such as pharmacy, radiology, and surgery

* ensure availability of staff with rare skillsets

* manage procurement and maintenance of dedicated equipment.

These processes may require significant coordination and collaboration across
teams, organisations, and external services. They can be fraught with challenge,
with some elements of a process more under the control of a service than others.
It is common in healthcare for expensive infrastructural resource to be used for
multiple activities (e.g. a CT scanner used both for emergency and elective
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4 Improving Quality and Safety in Healthcare

care), therefore it may not be straightforward to ensure optimal use of the capacity
for the right patients at the right time. All of this happens within wider funding
patterns, which determine overall scale and scope for the service.”

3.1 Managing Capacity in Healthcare

The operations management toolbox offers a range of techniques that can be
used to manage capacity, including demand forecasting, capacity evaluation,
capacity adjustment, and performance monitoring. In healthcare, algorithms
and rules to maximise use of capacity are often proposed, but capturing the
complexity and variation of real practice can be very challenging. In a highly
cited review of outpatient scheduling, Cayirli and Veral® noted that no appoint-
ment system performed well under all clinical circumstances.

One evidence-based approach to managing capacity in healthcare involves
queuing theory. While a specialist mathematical discipline, it is widely used in
operational management theory and practice. It can be used to obtain import-
ant insights using simple data like average demand, average length of stay,
variation levels, waiting times, punctuality, and so on.?* Its usefulness can be
illustrated by looking at the example of waiting times in an urgent care clinic
staffed by a single doctor. The variability-utilisation-time (VUT, Kingman®)
formula can estimate how long patients will likely wait (the queue) based on
two key factors:

« Utilisation: This is how busy the doctor is. For example, if patients arrive at
an average rate of 11 per hour and the maximum the doctor can see is 12
patients per hour, then the utilisation rate is close to 1 (high).

* Variability in arrivals and service times: Patient arrivals and consultation
times are rarely consistent. Instead of arriving at evenly spaced intervals,
some patients may arrive early, late, or not at all. Some patients may come in
with complex health issues that take longer to address, while others have
routine check-ups.

By directly applying the VUT formula, the clinic manager can get a decent
estimate of average patient waiting times. This can be helpful for staffing
decisions, such as whether a second doctor is needed to reduce waiting times
when variability or demand increase significantly.

The VUT formula can also be used to produce more general insights into
capacity management (see Figure 1). Here, the x-axis shows the utilisation
of the system expressed in percent (e.g. how many cubicles are occupied).
The y-axis is an indication of the length of the queue (e.g. how long
a patient will have to wait to be seen in a cubicle). This is a good indicator
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Queueing and capacity management strategies
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Figure 1 Queueing and capacity management strategies (numbers are
indicative).”

for the overall responsiveness of the system — a long queue implies a bigger
gap between demand and system response. The two curved lines represent
the different relationships between utilisation and queue given either high
(the thick line) or low (the thin line) levels of (patient and service) vari-
ability in the system. Insights from this way of thinking about and visualis-
ing queuing can help managers understand their operating constraints
(where they are on the graph in Figure 1) and then help develop an
integrative strategy that includes demand management, variability, and
capacity factors.

Point A1 represents a care process with mid-level utilisation (65% on the
figure) and high variability (thick line). Point B1 represents a different care
process with the same level of utilisation but lower variability (thin line). Point
C represents a process with high variability (thick line) but much lower utilisa-
tion (20% on the figure). Now look at the consequences in terms of queues for
these systems.

Al and B1 have the same level of ‘busyness’ but their different variability
characteristics mean A1l has higher queues. Using VUT logic, a process with
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6 Improving Quality and Safety in Healthcare

higher variability will experience longer queues, even at similar levels of
utilisation. In a higher-variability process, there can be larger swings in the
time it takes to complete different jobs. For example, some tasks (e.g. assess the
patient in the emergency department) might take significantly longer than
the average, while others might be shorter (e.g. write a prescription). This
variability makes it difficult to predict when a resource will become free. It
also means that even if average utilisation is low, there can still be periods when
a burst of arrivals or a few long service times create sudden peaks in queues.
During these peaks, even a relatively underutilised system can become tempor-
arily overloaded, leading to queue formation that takes time to clear. Thus,
queues can expand quickly, even if, on paper, the process easily has capacity to
handle average demand.

Now let’s consider what happens in process A when utilisation increases
as shown by point A2 (80% utilisation on the figure). The same mechanics
applies but the VUT module uses an exponential relationship to reflect the
difficulty of operating close to capacity while also accommodating variabil-
ity. Essentially, the process has less slack to handle each incoming job or
patient, resulting in an even more rapid increase in queuing. More posi-
tively, from a capacity management perspective, the reverse is also true.
Adding capacity to reduce utilisation back to 65% would have a significant
impact on queues — although a further 15% reduction would have a dimin-
ishing impact. This is one of the key insights from the VUT logic — adding
capacity does not always have the same impact on a process. It depends
where you start from and what is happening with variability. If we now
compare with point C, we see that the impact of variability is reduced to
almost zero. Here the very low levels of utilisation mean there is ample
slack to accommodate most variability — but, from a capacity management
perspective, maintaining such a care process is challenging as it will fre-
quently appear inactive.

We have already described point Bl as a process with high utilisation but
relatively low variability. In systems with low variability, arrival and service
times are more predictable. This generally helps maintain shorter queues, even
as utilisation grows (point B2). The key VUT insight into this kind of low-
variability system is how, as utilisation approaches 100% (point B3), waiting
times will increase dramatically. This is because each additional job must wait
for a longer period, which compounds over time, since VUT shows exponential
behaviour. In this situation, even minor delays, such as a slightly longer-than-
average time to see each patient, can cause the next job to wait. Without the
capacity to absorb even these small variances, each delay creates a knock-on
effect, causing the queue to grow.
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Operations Management 7

3.2 Capacity Management Responses

Doing nothing and accepting long queues is an option, but there are meaningful,
proactive strategies available. They fall into three categories: reduce or redirect
demand, reduce variation, or add capacity.

Seeking to reduce or redirect demand as a way of managing capacity is
a common strategy for policymakers and managers. For example, encouraging
patients to self-manage chronic conditions, encouraging primary and secondary
prevention, and shifting care into communities have been themes of the Carter
Review of Productivity in the UK NHS,?’ published in 2016, as well as the UK
government’s 10 Year Health Plan for England, published in 2025.?* The design
and evaluation of these kinds of efforts to reduce or redirect demand benefit
from operations management techniques. For example, operations management
can be used to reduce demand for pathology using tools like minimum retesting
intervals,”” or through targeting of inappropriate requests (from both patients
and staff). Jacker and Tucker,’” for example, explored the impact of adding in
a ‘non-value-added’ justification step to the ultrasound ordering process at two
North American emergency departments. They conclude that introducing ‘pro-
cess friction’, which forced healthcare workers to explain the rationale for
requesting an optional service, reduces the use of ultrasound (by 50% in their
study) and other diagnostic tests.

A second option to improve how capacity is deployed is by reducing
variation. A substantial body of research suggests that reducing unwarranted
variation in processes through better planning of highly utilised resources,
such as ICU beds and scanning (e.g. Jung et al.),?' operating theatres,”” and so
on may be useful (see, for example, Box 1) as a way of better managing
capacity.

The third option is to add capacity. As we discussed in Section 3.1, however,
queuing theory tells us that high variability requires larger buffers or slack time
to maintain smooth operations. In a high-variability system, even when utilisa-
tion is relatively low, unpredictability means that the system can face periods
where unusually long service times or closely spaced arrivals overwhelm the
available capacity. Without enough buffer, queues start forming. The level of
analysis is important here. For example, localised incentives (e.g. payments for
weekend surgery) might encourage staff to maximise throughput, but could lead
to short-term capacity expansions that do not address overall demand patterns.
Likewise, adding capacity at higher levels of aggregation — for example, by
building more hospitals and expanding the health professional workforce — is
far from straightforward. Expanding capacity can be slow, costly, and difficult
to scale back. Active consideration needs to be given to how flexible future

Downloaded from https://www.cambridge.org/core. IP address: 169.224.197.5, on 27 Oct 2026 at 07:48:34, subject to the Cambridge Core terms of
use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009325868


https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009325868
https://www.cambridge.org/core

8 Improving Quality and Safety in Healthcare

Box 1 The Mayo Clinic in Rochester, Minnesota,* faced significant challe-
nges in managing capacity for orthopaedic spine surgeries due to high
variability in surgery durations. While the average surgery took around
4 hours, some extended up to 18 hours, leading to unpredictable demands
on operating room time. This variability, combined with Mayo’s patient-
centred scheduling approach — where patients had input into their surgery
dates — resulted in low operating room utilisation and frequent overtime for
surgical teams. About 38% of surgical days ran past the desired end time of
S pm, putting pressure on the surgical teams and limiting patient choice. To
address these issues, a team of researchers worked with surgeons to develop
a variability management strategy. The team used a 7-year dataset of over
2,500 spine surgeries to categorise procedures based on time distributions.
This allowed for better scheduling predictions and grouping of surgeries
with similar durations. A custom scheduling tool was then implemented,
providing real-time feedback to surgeons and schedulers about the optimal
days for surgeries. The pilot implementation resulted in a 19% increase in
operating room utilisation and a 10% reduction in overtime.

capacity will be as demand evolves.”* One example is commissioning spaces
that can be converted for different uses (such as converting general wards into
ICU beds during a surge).”

4 Focus

In operations management, focus describes the extent to which an activity can be
specialised in particular services or patient populations. Activities that change
frequently and need a wide range of inputs, flexible facilities, skills, and technol-
ogy tend to generate higher costs (and potentially more risk). In some circum-
stances, such as the emergency department, much of the variety may be
unavoidable. In scenarios that lend themselves to specialisation, choosing to
narrow the variety of work — through focus — may have significant benefits.

. . . . 36
The operations management interest in focus dates to Skinner’s””

observation
that factories tackling a limited set of tasks were more productive than similar
factories attempting a more diverse set of tasks. Similar findings have been
made in service settings.’’** Although a lack of focus does not mean poor
performance,”” focus is often regarded as best practice in industry,*’ based on
the logic it can help achieve higher volumes of work, enable economies of scale,
and support sharing of fixed costs across more output. In healthcare, different
approaches to focus can be used. Bredenhoff et al.*' define three approaches: by

speciality, mode of delivery, and procedure employed. Dabhilkar and Svarts*?

Downloaded from https://www.cambridge.org/core. IP address: 169.224.197.5, on 27 Oct 2026 at 07:48:34, subject to the Cambridge Core terms of
use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009325868


https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009325868
https://www.cambridge.org/core

Operations Management 9

propose that a narrow range of interrelated factors — knowledge areas, proced-
ures, medical conditions, patient groups, planning horizons, and levels of
difficulty — can offer more focus than one with a broader range. Perhaps the
most advocated type of healthcare focus (e.g. Hopp and Lovejoy)*’ involves
hospitals splitting out activities that are currently combined.** This might
involve, for example, separating pathways where it is possible to apply stand-
ardised treatment plans from pathways caring for patients with conditions that
are more difficult to diagnose and manage.

The most established example of (procedural) focus in practice is the Shouldice
Hernia Hospital in Canada.”> Founded in 1945, the private 5-theatre, 89-bed
surgical hospital is a centre of excellence in pure tissue abdominal wall hernia
repair. It has also been a very popular Harvard Business School operations

management case study since 1983.%

The surgical teams perform more than
7,000 repairs annually, with an exceptional success rate. Wrapped around this
medical focus is what is known as the ‘Shouldice experience’: the hospital
environment is more like a country house hotel where the carefully planned patient
care pathway — which can last up to five days (such repairs are typically day cases
elsewhere) — is supported by numerous dedicated staff. Despite evolution in
surgical techniques over time, Shouldice continues to achieve some of the best
medical and patient experience outcomes well into its eighth decade.

Some specific features of Shouldice are important in weighing up the
benefits and possible disadvantages (including inequities) of a focus-
oriented approach. One feature is the careful selection of patients, who, as
well as being wealthier than average, are refused or delayed surgery if they are
not within 20% of their ideal body weight. Obesity is a clear risk factor in
hernia recurrence, but the negative consequences of variability reduction need
to be actively considered. This type of cherry-picking patients for focused
operations, where hospitals prioritise treating less complex cases, can have
significant negative consequences for the broader healthcare system. It can
lead to inequalities in access to care, particularly for patients with complex,
chronic, or less financially rewarding conditions who may be deferred or
denied timely treatment. It may undermine the equity of healthcare delivery,
as resources and attention become concentrated on patients who are easier
and cheaper to treat, leaving those with more severe needs underserved.
Furthermore, this approach can distort overall capacity management, creating
an imbalance where some units are overburdened with challenging cases
while others maintain higher efficiency and performance metrics by handling
only straightforward cases.

Other examples include Coxa Hospital for Joint Replacement in Finland,*’
and the Aravind Eye Hospital in India (Box 2).
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10 Improving Quality and Safety in Healthcare

Box 2 THE WORLD'S LARGEST PROVIDER OF CATARACT SERVICES™®

If Coca-Cola can sell billions of sodas and McDonald's can sell billions of
burgers, why can't Aravind sell millions of sight-restoring operations?*’

Venkataswamy set out to achieve a specific vision — eliminating blindness
through cataract surgery. He went on to create Aravind, a high-volume
(400,000 eye surgeries a year), high-quality, and low-cost ($50) operation.
Aravind developed standardised processes for key operations, ensuring
consistent and optimised delivery. An Aravind doctor performs more than
2,000 surgeries in a year, compared with the Indian average of 400. The
Aravind model has been (at least partially) replicated in more than 300
hospitals globally.

Significantly higher productivity is achieved by adopting an assembly-
line approach to surgery. Each operating room has one surgeon, but
a minimum of two operating tables, multiple sets of equipment, and
multiple nursing teams to carry out key non-surgical tasks, such as
preparing the patient and administering anaesthetic. To allow the doctors
to focus on the most critical tasks of diagnosis and surgery, Aravind has
a large staff of nurses and technicians. This enables the surgeon to
complete a surgery, turn around, and start the next, thus enabling
a doctor to perform six to eight procedures per hour. Despite differing
approaches, such as minimal downtime between surgeries and lower-cost
intraocular lenses, the quality of care remains high. The Aravind Eye Care
System achieves a cost of about $195 per quality-adjusted life-year
(QALY), significantly lower than costs in the UK and US.”"

In addition to its 6,000 hospital outpatients, Aravind serves 1,500
patients in outreach camps every day. Mobile vision diagnosis centres,
which employ tele-medicine, also allow doctors from the main hospital to
evaluate and diagnose millions of patients at distance. Their focused
process flow begins long before the surgery itself and involves registra-
tion, vision test, preliminary exam, refraction, final exam, counselling, and
recommendation for surgery. Aravind also uses in-house manufacturing:
the lens used to be a significant part of the fixed cost of the surgery; today
the price of the lens has been driven down to less than US$10 (a 90%
reduction).

As with any ‘best practice’, there are limitations. For example, while
Aravind’s high-volume model is effective in delivering cataract surgeries,
replicating its success in other contexts has proved difficult due to cultural
and operational differences. Additionally, Aravind’s financial sustainability
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Box 2 (cont.)

depends on a cross-subsidisation model, which could be vulnerable if the
balance between paying and non-paying patients shifts due to economic
changes. Concerns also exist about potential workforce strain and maintain-
ing quality amidst high service volumes, which can impact staff wellbeing.

A large literature on focus in healthcare has emerged, with UK evidence
generally suggesting that it could offer quality benefits across the system.’'
Several studies of surgical centres, for example, have identified efficiencies,
higher patient satisfaction, comparable or decreased mortality rates, and less
adverse hospital-level outcomes (e.g. Cram et al.’?). A study by Freeman
et al.,”® using 10 years of annual cost data and 145 million hospital admis-
sions for over 2,000 treatments from 157 English NHS acute care trusts, has
significant practical implications. For example, they suggest that if a pair of
London hospitals redistributed elective specialties so that only one of them
provided either service, then the cost of elective treatments could be 3.6%
lower, without a substantial change in the hospitals’ total admissions
volumes.

5 Process Plus People

Up to this point we have discussed the insights offered by a process perspective,
but considering ‘process plus people’ is critical — not least because Bloom et al.”
found that people-related practice gaps were a significant factor in lower-than-
average scores for management quality achieved by public hospitals compared
with private hospitals and manufacturing. Suboptimal processes can also result
in significant professional time being diverted to managing interruptions and
operational failures.’*”’

Examples of interactions between people and process include multitasking,
which is often an adaptive response to issues of workload and capacity.
Multitasking can result in non-value adding activity, since task-switching
imposes cost in time and performance. Tucker and Spear, for example,’®
showed that multitasking by nurses — frequently triggered by high workloads/
utilisation — leads to resequencing of workflows and a loss of capacity linked to
recovery after interruptions (e.g. a nurse both assigning colleagues to tasks and
undertaking a medication round at the same time). Similarly, Froehle and
White®’ showed how interruptions associated with multitasking lead to forget-
ting and reworking in radiology. A US study in emergency medicine found
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12 Improving Quality and Safety in Healthcare

additional multitasking led to fewer diagnoses and an increased likelihood of
a 24-hour revisit to the emergency department.”®

Workarounds are another example of combinations of processes and people
that emerge in healthcare settings.”” Deviations from the official procedures that
users adopt to navigate challenges or inefficiencies in the system, workarounds
can enable something to get done in the moment but may recreate different
(often hidden) forms of variability or even safety issues at a systems level.” For
example, when faced with malfunctioning scanners, unreadable barcodes, or
time pressures, a nurse might bypass intended process steps to maintain work-
flow continuity.

Operations management can help to optimise design of processes to address
these kinds of problems. Process poka-yoke, ‘mistake-proofing’ or ‘error pre-
vention’ in Japanese,®' is one approach increasingly accepted as a safety tool in
healthcare.®” The same interventions can play a fundamental, human-centred
(i.e. considering natural human behaviours and limitations) role in capacity
management and focus through variability reduction.®® Poka-yoke principles
include standardising processes — such as using central line kits with pre-
arranged tools in a specific sequence, or creating immediate feedback mechan-
isms, like electronic alerts in medication administration systems to allow for
rapid correction of mistakes. Process simplification and visual cues, including
floor markings or visual guides around critical areas, reduce cognitive load on
staff and make adherence to protocols more intuitive. Checklists have also been
widely advocated as an approach to mistake-proofing.®*

Optimising processes in publicly funded models like the NHS, where pro-
cesses are often not ‘standalone’, but instead use resources (for example,
scanning facilities) shared across a number of activities, is often challenging.
As briefly mentioned in Section 3, sharing can, for instance, create conflict
between resource-providing departments and those deploying the resource.®
When there is competition for resources, cooperation can be inhibited, and
variations in care can emerge. For example, one hospital might prioritise
scanning for one type of emergency condition (e.g. stroke) over another (e.g.
trauma).

One possible way of addressing this kind of conflict is through relational
coordination.®® An approach to building a network of communication and
relationship ties among workers, relational coordination can improve service
quality and clinical outcomes while also reducing lengths of hospital stay.
Relational coordination uses both process concepts — boundary-spanning
staff, shared IT infrastructure, cross-functional performance measurement,
and flexible work roles — and frequent, timely, and problem-solving communi-
cation. Intriguingly, given our focus on process, Siemsen et al.” propose
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a constraining factor or bottleneck model, based on the well-established motiv-
ation-opportunity-ability (MOA) model, to argue that managers can maximise
such relational knowledge sharing by focusing on the bottleneck MOA variable
(i.e. is it motivation or opportunity or ability?).

6 Critiques of Operations Management
as an Improvement Approach

Despite the rich knowledge base on operations management, gaps exist and
%% What is clear

is that efforts to improve operations, while important, are not always straight-

there is a clear need for ongoing original and translational work.

forwardly positive.

Evaluating operations management interventions is often challenging, not
least because there may be significant diversity in policy, design, and imple-
mentation. For example, KC and Terwiesch®® used hospital-level discharge data
for Californian cardiac patients to investigate the effects of focus (discussed in
Section 4) on operational performance at the organisational, operating unit, and
process flow level. They found focus was associated with improved outcomes —
namely, faster services at higher levels of quality, as indicated by lower lengths
of stay and reduced mortality rates. But after controlling for selective patient
admissions — that is like Shouldice, so-called cherry-picking easier-to-treat
patients — the benefits persisted only at the operating unit level. Other research
has found higher readmission rates for more complex patients treated at certain
cardiac specialty hospitals in the US (e.g. Greenwald et al.).””

On balance, the evidence suggests that, with the correct strategic intent and
when well-executed, focus delivers improved cost and quality performance.
However, dramatic redesigns seeking focus can be difficult to implement, for
example, because of political, patient, and professional preferences. Kuntz

etal.’s’!

exploration of the impact on mortality of reorganising hospitals into
organisationally focused divisions for routine and non-routine services suggests
that both routine and complex patients would benefit, but also that such
a transition could be challenging. In line with the VUT logic described earlier,
this raises important questions of optimal coordination, including issues of
resource-sharing, between ‘focused factories’ and other care resources.
Technologies to improve operations can similarly bring risks as well as
benefits. The Barcode Administration example given in Box 3 shows the
positive side: reducing time to complete tasks, reducing variability, and freeing
scarce medical professional capacity to focus more on clinical activities, such
as patient consultations and therapeutic interventions. However, there are still
notable risks. Contrary to initial expectations, and vendor promises, error
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14 Improving Quality and Safety in Healthcare

Box 3 PokA-YOKE AND PRODUCTIVITY. BARCODE MEDICATION ADMINISTRATION
(BCMA) IMPLEMENTATION AT ERASMUS UNIVERSITY MEeDicAL CENTRE, THE
NETHERLANDS
Erasmus University Medical Centre in Rotterdam completed a major imple-
mentation of updated Barcode Medication Administration (BCMA) tech-
nology on infusion pumps in its operating rooms with the intent to enhance
patient safety and increase the productivity of medication administration.
The aim was to automate the double-check process during critical stages of
medication administration, particularly at the start-up of infusion pumps
and when replacing empty syringes. The updated system allowed real-time
electronic verification, reducing reliance on manual double-checks by
a coworker. Before implementation, compliance with double-check proced-
ures was variable. Significant risks were identified at the point of syringe
replacement, which accounted for 70.9% of medication administration
errors (MAEs). Post-implementation observations revealed a marked
improvement in compliance: the use of BCMA for syringe changes
increased adherence to 85%, with 63.5% of instances using BCMA specif-
ically. Additionally, MAEs at these critical moments were significantly
reduced. The success of this system was attributed to a comprehensive
strategy that included staff training, iterative process modelling, and over-

coming technical barriers like unreadable barcodes.

proofing technologies can increase the workload, as tasks such as verifying
system status and managing alerts can in practice demand additional time and
attention. Moreover, hidden costs may arise, including expenses related to
specialised training. The transition to new systems can also disrupt existing
workflows, requiring adjustments and a learning curve for staff, which may
temporarily hinder productivity. A thorough understanding of all the positive
and negative impacts is essential for balancing the advantages and challenges of
adopting such technologies.”

Important learning from the research literature is that the impacts of process
management on ‘experiential quality’ — people’s experiences of care and work —
are not always positive and need to be considered (Box 4).”*

Changes to workflows — such as reshaping the clinician’s choice architecture
in the pathology test demand management example in Section 3.2 — are essen-
tially behavioural interventions. Such interventions can be helpful, but are not
always successful, for example, when they are over-reliant on previous personal
experience without sufficient adjustments to new information (a form of bias
known as ‘anchoring’). However, evidence-based solutions can often be found.
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Box 4 BURY's SUPER SATURDAY'®

In July 2021, the Bury Care Organisation tested a new way of working by
holding a ‘Super Saturday Orthopaedics List’. Using part of the English
NHS’s national Getting It Right First Time (GIRFT)"* and high-volume
low complexity (HVLC)** programmes, the Bury pilot aimed to reduce
surgical waiting lists by using existing resources — a ring-fenced ortho-
paedic unit with standardised kit and consistent staff — to deliver more
surgical procedures. Utilising two operating theatres, a team led by one
consultant surgeon and two consultant anaesthetists successfully per-
formed 10 arthroplasty cases in one day (as opposed to three to four
cases per day per theatre under business as usual). As well as improved
theatre productivity and utilisation, the project achieved reduced length of
stay (and hence increased effective capacity), and post-pilot evaluations
suggest improvements in both patient care and experience and staff
morale. Although more evidence is needed on the clinical effectiveness
and operational efficiencies that can be achieved by this type of service
innovation, and their capacity for scaling up, they are part of the invest-
ment needed to tackle the long waiting times for elective care.

Evaluations of this large-scale programme are only just emerging’® but
they highlight several challenges. Interviewees perceived the deep dives
as overly focused on cost-cutting rather than quality, resulting in lower
engagement among surgeons. Additionally, they criticised the visits for
lacking meaningful dialogue and flexibility, with limited opportunity for
trust staff to challenge the data or adapt recommendations to local
contexts.

For example, Staats et al.”” explored why some cardiologists failed to adjust
their choice of stents when official advice said they should. They found that
enabling sharing of personal stories was important in encouraging people to
research additional disconfirming information.

Furthermore, initiatives to reduce variation can also increase (at least per-
ceived) time pressure, which can, in turn, diminish performance in a range of
areas.”®"”*" In researching the implementation of a standardised care pathway

for acute stroke care in an NHS hospital, Frangeskou et al.*®

identified signifi-
cant challenges. The care pathway specified the optimal sequence and timing
of interventions, such as brain imaging and thrombolysis, to improve outcomes
for stroke patients, but implementation was not straightforward. Operational

dependencies included resources like CT scanners and emergency department
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staff that were not dedicated solely to stroke patients; instead, as described in
Section 5, they were shared among different patient groups, including trauma
and sepsis cases, leading to competition for access. Delays in brain imaging
arose when radiologists had to prioritise other emergencies over stroke cases,
undermining the time-sensitive requirements of the acute stroke care pathway.
Additionally, the hospital’s bed management system, which reallocated beds
during periods of high demand, often directed beds reserved for stroke patients
to others, potentially disrupting the intended flow of care. Alongside these
operational challenges, the hospital faced professional dependencies, including
the need to coordinate the efforts of specialists such as emergency department
doctors, radiologists, and stroke physicians. The pathway relied on these pro-
fessionals working together seamlessly, but variations in their levels of expert-
ise and engagement created inconsistencies in how the standardised process was
applied. Some emergency department doctors were more committed to stroke
care than others, resulting in differences in the speed and quality of care
delivery. Effective communication between departments, like the emergency
department and the acute stroke unit, was also crucial but often difficult to
achieve, leading to delays and misunderstandings.

In response to the challenges, the hospital introduced the role of the stroke
nurse practitioner as a kind of pilot to guide patients through the pathway and
actively manage interactions between departments. The practitioners played
a crucial role in coordinating care, often stepping in to find solutions when
communication breakdowns occurred or when resources were not readily
available. For instance, they sometimes had to physically track down doctors
in the emergency department to ensure that stroke patients received timely
assessments. Despite the stroke nurse practitioner’s efforts to navigate these
complexities, the broader issues of conflicting priorities, limited resources, and
inconsistent professional engagement continued to pose challenges.

7 Conclusions

Operations management, as an improvement approach, offers a range of useful
analytic approaches, insights, and techniques. Parts of its toolbox feature in
several of the Elements. Here, we proposed that the concept of process is
valuable across multiple levels of analysis. Second, we turned to the challenges
of balancing capacity and demand, showing the logic and insights of queuing
theory. Exploring the concept of focus, we showed that significant benefits
can be realised in narrowing healthcare by service or patient or pathway,
but implementing focused approaches is often very challenging in health
systems. Finally, we discussed people and process, stressing that all operations
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management interventions need to consider professional and team behaviours
and their contexts.

Process redesign may be challenging, but simply working harder without
structural change is far from cost free. The entire healthcare system, from
community health to primary care, from neighbourhood centres to surgical
specialists, will continue to face pressure to deliver increased output with
very real resource constraints. As such, insights from operations management
will continue to be of fundamental value.

8 Further Reading

« Slack and Brandon-Jones®' — approaching the subject from a managerial
perspective, this book provides comprehensive and concise coverage of the
principles and practices of operations and process management.

« Vissers, Elkhuizen, and Proudlove’ — this book features both theoretical
frameworks in the fields of healthcare management, operations management,
and patient flow logistics, as well as a set of practical case studies.

« Slack and Lewis® — the ideas and examples in this book illustrate how
operations strategy can help organisations develop their operations capabil-
ities by building on concepts from strategic management, operations man-
agement, marketing, and human resource management.

« Hopp and Lovejoy” — this book demonstrates how to apply operations
management techniques and metrics to substantially improve hospitals’
operational, clinical, and financial performance.

« Loch and Wu®*® — this book provides an overview of important relevant
behavioural issues and their application in operations management work.
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