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Perspective in Ophthalmology
Right services to right patients at right time in right
setting in Tays Eye Centre
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ABSTRACT.
Purpose: The report describes the concepts behind procedures implemented in
Tays Eye Centre to enable improved access to care and improved productivity.
Methods: The strategy was developed in 2009 after hospital district decided to
construct a new eye hospital which was opened in 2012. The following principles
were implemented: (i) identiﬁcation of high-volume patient groups: the ‘big four’
eye diseases accounting for 70% of patient visits and costs: age-related macular
degeneration (AMD), glaucoma, retinal diseases and cataract; (ii) stratiﬁcation
and prioritization of patient care based on risk of permanent visual disability;
(iii) standardization of services for low-risk patients; (iv) maximization of
productivity; and (v) shared care. The impact of the new strategy on access to
care and productivity is reported for years 2011–2015.
Results: In 2011–2015, the total number of services provided increased 46% while
the work contribution increased 15%. The number of referrals increased 76% and
the number of outpatient appointments increased 2.5-fold. Simultaneously, the
number of delayed follow-up visits decreased to zero. Age-related macular
degeneration (AMD) injections increased 1.8-fold. However, after 50% yearly
increase in Age-related macular degeneration (AMD) injections, a plateau was
reached in 2014 with a 3% decline in 2014–2015 with no changes in treatment
indications. In the beginning of 2016, the number of injections has started to
increase again (+9% compared to 2015). The total number of surgical procedures
increased 98%. The annual number of cataract surgeries increased 64% and
bilateral surgeries from 11% to 39%.
Conclusion: Revised operational concepts and new facilities together with a 15%
increase in work contribution led to a 46% increase in overall productivity,
improved access to care and the clearance of delayed services. Eﬀorts continue to
further reﬁne cost-eﬀective care and to deﬁne the appropriate levels of services.
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Introduction
The Finnish healthcare system covers
the entire population, and its services are

tax-ﬁnanced. The Constitution of Finland empowers public authorities to
guarantee adequate social, health and

medical services equally for all citizens
and to promote the health of the
population (http://www.ﬁnlex.ﬁ/en/laki/
kaannokset/1999/en19990731). Finnish
municipalities are responsible for providing public healthcare services. They
can choose whether to provide healthcare services independently, join
another municipality in joint municipality boards, or purchase services from the
private sector.
Tampere University Hospital, the
main hospital of the Pirkanmaa Hospital District, is one of ﬁve university
hospitals in Finland responsible for
university level specialized care for one
million residents in addition to organizing specialized near eye healthcare services for 0.5 million residents. Together
with Tampere University, other responsibilities (per Finnish law) include the
education of medical students, co-ordination of residency programs and conducting basic, translational, clinical and
health services research.
In 2007, the Pirkanmaa Hospital
District initiated a project to improve
eye health care in the region. The
improvement was focused on quality
and access to care. Over the years, the
provision of eye services had been
scattered around the hospital campus
on 10 ﬂoors of six buildings located far
from each other. In addition, the
majority of the aged buildings (originally built as dormitories for nurses)
suﬀered from severe mould problems.
Another challenge was a long-standing
lack of ophthalmologists in the eye
department further contributing to
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problems in access to care. Due to
suboptimal access to services, both the
municipalities (the owners of the university hospital) and Tampere University Hospital were forced to outsource
segments of eye healthcare services and
purchase care (e.g. cataract operations
and glaucoma management) from the
private sector, which further increased
the incoherence within the regionally
divided eye healthcare system. The ‘big
picture’, that is whether the volume or
costs of the provision of eye care
services, or of their quality, was at the
right level, was neither understood nor
properly managed.
After earlier unsuccessful attempts
to solve these challenges, in December
2008, the Hospital Administration
made a decision to plan for a new eye
hospital and recruited an external
expert to lead the project and the Eye
Centre (Kokkinen & Lehto 2011).
After creating a functional action plan
including initiation of an architectural
design for the new premises, in August
2009, the Board of Directors of the
Pirkanmaa Hospital District approved
the construction of a new facility. A
private company managed the construction project, and the Pirkanmaa
Hospital District signed a 20-year
rental agreement with this company.
Tays Eye Centre was established as an
independent economic unit within the
Tampere University Hospital in 2011
and the new Tays Eye Centre opened
its doors in January 2012.
Since the opening of the new building (Fig. 1) and the implementation of
the revised operation plan based on
new strategies and principles, over 1500
visitors from 30 diﬀerent countries
have visited Tays Eye Center. The
purpose of this case report was to
describe the main principles of actions
at the Tays Eye Centre – based on the
implementation of published systems
dynamics models in Finland (Tuulonen
2005; Tuulonen et al. 2009) – and their
impact on access to care and productivity in daily practice.

Deﬁnition of Strategy
and Success Factors
The main objective of the Tays Eye
Centre is to allocate limited healthcare
resources in the most cost-eﬀective way
to promote the well-being of the
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Fig. 1. Pictures from Tays Eye Centre.
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citizens in the Pirkanmaa Hospital
District. That is, the available resources
budgeted yearly by the municipalities
available to the Tays Eye Centre would
be invested to produce appropriate (as
enacted in the Finnish Constitution)
and necessary care by agreeing to
prioritize the care for eye diseases
causing permanent visual disability.
Accordingly, the key factors for success
were deﬁned as recognizing, developing
and implementing cost-eﬀective methods in providing eye health care as well
as supporting education and research.

The Main Operational
Principals
The need to understand and accept the
reality of the growing discrepancy
between demand for and availability
of resources for healthcare services was
deﬁned as Step One. That is, despite
our sincere intentions and goodwill
(regardless as to how healthcare services are ﬁnanced), it is not possible to
guarantee all possible services to every
person, neither currently nor in the
future (EXPH 2015). Step One also
includes a deep understanding that we,
as healthcare providers are both part of
the problem and also of the solution
(Culyer & Maynard 1997; Fisher &
Welch 1999; Tuulonen 2005; Tuulonen
et al. 2009): (i) healthcare systems tend
to expand their own demand (Keskim€
aki 2003), (ii) universities strive to
invent new interventions in spite of a
lack of resources adequate for all
current interventions, and (iii) citizens
do not want to pay more taxes. There is
also long-standing evidence indicating
that simply spending more money and
more resources does not improve
access nor the outcomes of care, nor
patient satisfaction (Fisher et al. 2003a,b).
This is also true for ophthalmology, and
spending more resources may even
counter-intuitively result in worse
health-related quality of life (Fisher &
Welch 1999; Hagman 2013).
Instead of agonising and complaining, or trying to escape this reality
(which results in lesser likelihoods of
both ﬁnding appropriate solutions as
well as improving the wellbeing of both
patients and healthcare personnel), in
Step Two, the Tays Eye Centre accepted
to take the responsibility of the advantages and disadvantages of the decisionmaking, including the costs, and keeping

in mind the goal of developing sustainable eye care together with the patients,
the citizens, the municipalities, the
national authorities and all other parties
involved.
Main principles for achieving services with
appropriate quality, high volume and low
costs (Table 1):
1. Identiﬁcation of high-volume patient
groups. Exudative age-related macular

degeneration (AMD) (the main cause of
permanent visual impairment in the
elderly), glaucoma (the number two
cause for visual impairment in the aged),
retinal diseases (including diabetic eye
disease, the leading cause of visual
impairment in the working age) and
cataract accounted for two-thirds of
patients, visits and costs at the Tays
Eye Centre in 2011–2015 (the ‘big four’
eye diseases).
2. Segmenting and priority setting on the
basis of patients’ risk for permanent visual
disability. In 2013, the Tays Eye Centre

and the municipalities in the Pirkanmaa
District agreed on prioritizing eye diseases causing permanent visual disability. This strategy was speciﬁcally chosen
as an extremely important complementary addition to the national criteria of
access to care within ophthalmology
decreed in 2005 (Tuulonen et al. 2009).
In 2015, the Finnish ophthalmology
department, chairing at the public eye
hospitals, expressed an intention to

introduce the same prioritization principles to the Council of Choices for
Health Care in Finland (COHERE
Finland) in the Ministry of Social
Aﬀairs and Health (Kauppila & Tuulonen 2016). To date, the National Institute of Welfare and Health (NIWH)
only keeps track of waiting times for
cataract surgery in spite of the fact that
cataract, among ‘the big four’ eye diseases, is the only one which does not
cause permanent visual disability.
Regarding outpatients, NIWH presently only documents access to care of
newly referred patients while the majority of ophthalmic patients have chronic
disease requiring lifelong surveillance.
In the Tays Eye Centre, the care
processes of eye diseases are planned to
guarantee an early ﬁrst contact thus
enabling recognition and segmentation
of high-risk patients from less urgent
patients. Ophthalmologists evaluate
patients’ risk status regarding their risk
of permanent visual impairment using
referrals and monitoring the results of
patient examinations. Depending on
the estimated risk, the process follows
standardized or individualized paths of
care.
For a low-risk patient, the ophthalmologist can create an action plan for
care and follow-up based on various
imaging and visual ﬁeld examinations
as well as estimating the individual
need for face-to-face visits. In several
patients groups, the follow-up visits of
these low-risk patients are provided by

Table 1. Summary of the main concepts behind procedures implemented in Tays Eye Centre to
enable improved access to care and improved productivity.
1. Identiﬁcation of high-volume patient groups
The ‘big four’ eye diseases account 70% of patients, visits and costs:
a. AMD: The main course for permanent visual disability in the elderly
b. Glaucoma: The number two cause for visual disability in the aged
c. Retinal diseases (including diabetic eye disease as the leading cause of visual disability at
working-age)
d. Cataract (does not cause permanent visual disability)
2. Segmentation and priority setting patients based on their risk for permanent visual disability
Most resources are allocated to eye diseases causing permanent visual disability (1a-c)
3. Standardization of high-volume services
Diﬀerent paths for high- and low-risk patients
4. Eﬃcient production of services
For example, two visual ﬁeld examinations simultaneously, virtual clinics, bilateral cataract
surgery.
5. Shared care
Physicians’ time allocated to high-risk patients, decision-making and coordination of processes
Nurses injecting AMD drugs, running their own clinics and prepreparing virtual patients
Optometrists performing pre-operative cataract measurements
Secretaries adopting tasks previously performed by nurses
Technicians taking automated tests, for example autorefraction and visual acuity, rebound
tonometry, and visual ﬁelds
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other healthcare professionals (optometrists and nurses) under the supervision of the ophthalmic physician.
Thus, the ophthalmologist may be
‘virtual’ to the patient. However, ophthalmologist ‘sees’ the patient through
the test results and designs the care
procedures and deﬁnes thresholds as to
when the patient must contact the
physician.
3. Standardization of high-volume care.

The care processes for high-volume
‘usual’ patients are standardized by
multidisciplinary teams in order (i) to
minimize unnecessary variations in
care, (ii) to maximize the use of nurses’
and optometrists’ knowhow and input
by diligently following speciﬁed care
protocols, (iii) to allocate physicians’
time to decision-making (diagnostics,
deﬁnition of care processes and ensuring enough face time for patients
requiring individualized care) and (iv)
to allow evaluation and implementation of evidence-based care. For example, the standardization of glaucoma
processes follows the national Current
Care guideline updated in 2014 (Tuulonen et al. 2015). The national current
care guideline for AMD was published
in 2016 (Tuuminen et al. 2016).
4. Eﬃcient care protocols. Individual
decisions must agree with the goals of
the entire healthcare system and its
legislation. There is a need to construct
an explicit model for decision-making
as to how the adequate eye care services, enacted in the Finnish Constitution, are deﬁned in eye health care and
by which parties, as well as how the
services can be provided equally, equitably and cost-eﬀectively (Kauppila &
Tuulonen 2016).
Excessive autonomy and individualization could lead to disastrous results
at a system level (Maynard 2001). For
example, over use of diagnostics and
over-treatment cause unnecessary
worry and harm to patients who do
not have manifest disease (Hagman
2013), while simultaneously, patients
with sight threatening disease may
become blind due to delayed control
visits (Tuulonen 2012). Political and
professional choices have been claimed
to be far more important in explaining
the increase in spending than, for
example, to ageing (Tuulonen 2005).
Health care has a supply-led nature:
the more the services are produced, the
larger is the demand. The increase in
physician services in Finland has been
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reported to be associated more with
supply than demand factors (Keskim€
aki 2003). By making it seem as if
cost increases are inevitable for any
external forces which are regarded as
being beyond ‘our’ responsibility (e.g.
ageing and developing technology),
attention is diverted from the real and
diﬃcult choices that we must make to
produce services equitably, equally,
eﬀectively and eﬃciently (Getzen
1992; Kauppila & Tuulonen 2016).
To improve eﬃciency, for example, at
the Tays Eye Centre, guidance is given to
groups rather than individual glaucoma
and cataract patients. Visual ﬁelds from
two patients are examined simultaneously (preferably by a technician rather
than by a nurse), patients are prepared in
a surgical chair outside the operating
theatre to speed up patient ﬂow, and the
proportion of bilateral cataract surgeries
is increased. The criteria for approved
AMD drugs are deﬁned together with the
Kuopio University Hospital with close
monitoring of their eﬀectiveness. In 2014,
the approved AMD drugs accounted for
4% of the total number of injections but
50% of the drugs costs at the Tays Eye
Centre. In spite of a decrease in the
number of injections by 3% in 2014–2015
for the ﬁrst time since 2008, the AMD
medication costs have simultaneously
increased 18%. This is due to use of
approved drugs which accounted for 7%
of the number of injections but 63% of
medication costs in 2015. In the beginning
of 2016, the percentages are 11% of
number of injections and 75% of costs.
When bench-marked with the Mikkeli
and H€
ameenlinna central hospitals, their
percentages of number of injections using
approved drugs in 2014 were 16% and
13% and the corresponding percentages
of total drug costs 89% and 80%,
respectively. In December 2015, the
Council of Choices for Health Care in
Finland (COHERE Finland, http://stm.
ﬁ/neuvottelukunnat/terveydenhuollon_
palveluvalikoimaneuvosto) approved ‘oﬀ
label’ use of bevacizumab for the treatment of AMD in Finland.
5. Shared care – Who is doing what and
how?. The 15 multidisciplinary teams

(together with the director and service
manager who facilitate all teams) are
responsible for planning the care processes and access to care for each
diﬀerent eye disease. First, the multidisciplinary team evaluates whether
any task under consideration is, on
the whole, necessary, that is does it

improve patients’ well-being and/or
care. If not, it should be abandoned.
If the task is considered essential, the
next step is to consider who (which
professional) should perform the task
in question. The key philosophy is to
make the best use of the education and
expertise of each healthcare professional.
When adoption of any new intervention (medical, process, administrative, etc.) is under consideration
(especially
without
simultaneous
increase in resources), it is necessary
to evaluate whether some other tasks
or processes can be abandoned or
modiﬁed. For example, since 2010,
nurses rather than physicians have
given all intra-ocular injections for
AMD patients. This distribution of
work has enabled allocation of ophthalmologists’ time to more demanding
decisions in diagnostics and care and to
better enable face-to-face examinations
for those patients requiring and beneﬁtting the most from their time.
The teams agree on how to share care
in clinics run by nurses/optometrists, for
example AMD, glaucoma, dry eye,
strabismus and corneal patients. After
nurses adopt tasks formerly performed
by physicians, clerical and entry tasks
(formerly performed by nurses) are now
performed by secretaries. Technicians
have been trained to perform automated
tests, for example refractions, visual
acuity, rebound tonometry, visual ﬁelds
and imaging.
When trained expert nurses pre-evaluate the examination results of the
patients, the decision-making time of
ophthalmologists can be minimized and
their utility maximized, for example
physicians can readily evaluate 30–50
virtual patients per day, or even up to 25
patients per hour by the most experienced specialists. This policy ensures a
more appropriate allocation of each
doctor’s time for more demanding
patients.

Results of Implementing
The Main Principles in
2011–2015
The number of referrals increased 76%
in 2011–2015. In 2015, the number of
referrals within ophthalmology was
the highest (n = 9300) in Tampere
University Hospital, followed by otorhino-laryngology (n = 7982) and
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gynaecology (n = 7842). This high
number can be also interpreted as a
sign of trust by the municipalities
towards the Tays Centre Eye in taking
responsibility for organizing all eye
services in the Pirkanmaa District,
similar to their decision made in 2013
of purchasing all cataract operations
from the Tays Eye Centre. The total
number of outpatient visits in 2015 was
41 414. Although the number of
patients on appointment list in outpatient clinic in 2015 (n = 6880) was 2.5fold compared to 2011, concurrently the
number of delayed control visits has
been reduced from a maximum of nearly
2000 in 2011 to zero by the end of 2015.
Although there was a 1.8-fold
increase in the number of injections
for wet macular degeneration in 2011–
2015 (from 2128 to 5967) and ﬁvefold
increase in imaging in 5 years (14 213
in 2015), all patients have received care
in the Tays Eye Centre in spite of the
lack of additional resources. After
about a 50% annual increase in injections since 2009, a plateau was temporarily reached for the ﬁrst time in
2014 with 6172 injections. In 2014–
2015, there was a 3% decline. There
was no change in indications for treatment and no barriers for access to care
indicating that the backlog of demand
for services (delayed visits) seemed to
have been cleared. However, in the
beginning of 2016, the number of
injections has started to increase again
(+9% compared with 2015).
The yearly number of cataract surgeries in 2011–2015 increased 46% from
3618 to 5281, and bilateral surgeries
have increased from 11% in 2011 to
39% in 2015. Due to ﬁnancial constraints, the municipalities requested
that the provision of services in December 2014 should be slowed down to the
level of July. Despite the postponing,
for example cataract surgeries for
1 month, the same previous level of
access to care was reached by the end
of 2015.
The annual number of retinal surgeries has increased from 418 to 480 in
2011–2015 (15% in spite of discontinuing extra-cost after-hours operations
in 2012). The number of glaucoma
operations has increased 26% in
2011–2015 from 175 to 220. The proﬁle
of glaucoma surgeries was strategically
modiﬁed increasing the use of tubes
and deep sclerectomies. This change
was enabled by having inviting three

international gurus to visit the Tays
Eye Center to train the young glaucoma surgeons and surgical team in
2014–2015 in the newly opened surgical cadaver training centre next to
the Eye Centre (http://www.pshp.ﬁ/enUS/Research_and_training/Educati
on/Surgical_Education_Centre).
The total number of services provided increased 46% from 30 379 in
2011 to 44 631 in 2015. The total
number of all surgical procedures (excluding AMD injections) has increased
99% from 3460 to 6882 in 2011–2015.
The productivity has increased to a
greater extent than the work force
which increased 15% (25% increase in
number of ophthalmologists) during
the same time period. In 2015, work
force of Tays Eye Centre consisted of
thirteen specialist ophthalmologists,
seven residents and 69 non-physician
staﬀ.

Personnel – Together We
Will See Farther
Compared to the starting point, the
reputation of the Tays Eye Centre
among ophthalmologists has signiﬁcantly improved. There are currently
not enough positions available for all
the specialists and residents interested
in working at the Tays Eye Centre. In
addition, the staﬀ turnover is minimal.
The personnel have been motivated by
the shared care concept. Nurse performed injections have now been initiated in several other eye clinics in
Finland (e.g. Helsinki and Turku
University Hospitals) and in one eye
clinic in Sweden after their having
visited the Tays Eye Centre.
In a 2014 staﬀ survey, the nurses in
the outpatient unit ranked their work
experiences at 3.4 (scale: 1 unsatisfactory, 5 excellent) in a 26-question survey
of their experiences at work. The highest
ranked questions with 75–80% with
scores 4–5 were collaboration within
diﬀerent professionals, feeling of autonomy and understanding the signiﬁcance
of own work as part of the university
hospital. No one responded to these
questions with scores of 1–2. In eight
questions (31%), the mean score was
>3.5. In 2013–2014, the number of
outpatient visits increased 9% without
additional resources.
Although the fairness of shared care
was felt to have improved compared to

previous years, some nurses felt that
the speed of these changes was challenging. Several projects and processes
have been implemented to support the
staﬀ to better cope with organizational
and economic changes within the society reﬂecting also to the functions of
the Eye Centre. In addition to team
meetings, the leaders meet the entire
staﬀ on a monthly basis reporting
statistics of operations and economics
and information about timely matters.

Research and
Development
Related to the development of clinical
care processes, eye services and leadership, health services research, health
economics and secondary research (systematic reviews) continue to be important part of the research proﬁle in the
Tays Eye Centre (Tuulonen 2011, 2016;
Hagman 2013; Saarela et al. 2013;
Tuulonen et al. 2015).
In addition at the University of Tampere, Research and Development Centre
for Ophthalmic Innovations (SILK) concentrates on translational and clinical
research in ophthalmology. SILK is
based on multidisciplinary co-operation
extending the research network to several
national and international collaborations
(http://www.silkresearch.ﬁ/en/research/
the-silk-research-network/). The research
group has, for example in vitro and in vivo
disease models for AMD, diabetic
retinopathy and glaucoma as well as for
deviant retinal angiogenesis and also
performs Phase I-IV clinical trials. The
Centre for Proteomics and Personalized
Medicine is discovering biomarkers for
glaucoma, dry eye and ophthalmic
surgery.

Conclusions and Future
Steps
Although the statistics indicate that the
new operational principles and premises together with a 15% increase in
work contribution has led to a 46%
increase in productivity, improved
access to care and the clearance of
service backlogs (delayed visits), eﬀorts
continue to further develop and reﬁne
our improved cost-eﬀective care. As the
bench-marking project which was
kicked oﬀ in 2012 for comparing productivity and outcomes at a national
level did not reveal meaningful and
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comparable data, this process will be
further reﬁned in 2016. In 2015, the
Tays Eye Centre was accepted into
World Association of Eye Hospitals
(WAEH) as an associate member
(http://www.waeh.org/en/). The Tays
Eye Center statistics have been shared
with the WAEH to gain international
bench-marking data.
Other
developmental
projects
include, for example, piloting speech
recognition and developing a multi-eye
disease model of care for patients
suﬀering from several chronic eye
diseases. The main long-term goals
include the electronic collection and
analysis of ‘big data’ in all patients to
better enable the evaluation of the
eﬀectiveness and outcome of their
care, that is visual acuity and refraction measured using automated refractometer, rebound tonometry, visual
ﬁeld indices and measurements of
general health-related quality-of-life1
measurements. These eﬀorts for
enabling improved well-being with less
money are an ongoing process. Our
records to date conﬁrm that such
eﬀorts can improve access to care
and productivity.
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