
Making healthcare 
transformation real
Collaborating to solve multi-dimensional 
challenges across the care continuum

Consulting services



Optimize 
for today and 
innovate 
for the future

Moving forward with confidence
Healthcare organizations face a rapidly evolving world. 
The ongoing realities of resource constraints, aging 
populations, and increased consumer engagement have 
been complicated by the extraordinary demands of a global 
pandemic. Carefully planned improvement strategies now 
strain to compete with the immediacies of a healthcare crisis. 

The importance of flexibility and resilience  
was understood prior to the pandemic, but is 
now reaffirmed. As an example, hospitals find 
they must handle inpatient volumes that shift 
dramatically from COVID-19 care to traditional 
care and back again. The pandemic has also 
fast-tracked the adoption of virtual care and 
the need for rapid acceleration of digital 
transformation. 

It is apparent the healthcare industry is 
transitioning from the hospital being a 
destination for care, to an ecosystem where 
the hospital is a hub for proactive personal 
health, population health, and highly intensive 
care delivery – virtual, in-person, and distributed.

Throughout, healthcare organizations must 
continue to strive toward achieving better 
health outcomes against lower costs of care 
while enhancing patient and staff experience 
– the Quadruple Aim. Whatever your challenge, 
Philips collaborates with you as you undergo 
this significant transformation – addressing 
today’s concerns, while innovating for the 
future. 

Improve
Performance, productivity,  
quality, reliability, costs

Managing the now
Balancing quality, costs,  
access and delivery

Optimize
Patient flow, capacity, utilization, 
workflow, resources, schedules, 
care co-ordination

Enhance
Patient and staff experience,  
care environments, physical space, 
technology and information

Innovate
Future care models; new care 
paradigms; advanced technology, 
informatics, analytics, solutions 
and innovation

Continuous improvement, sustainable transformation, cocreated innovation
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Defining solutions to complex issues
Our consulting services focus on several areas within the healthcare ecosystem. 
We leverage our knowledge and skills to address areas of improvement that are 
important for you. We tailor our offerings to suit your specific needs and situation, 
applying our expertise where it’s needed. 

We take a collaborative approach to enable meaningful transformation. Our consultants work closely 
with you to streamline workflows, improve utilization of resources, advise on technology strategy and 
integration, and create an exceptional experience for patients and staff. 

Benefits of collaboration

• Enhance the quality of care delivery 
focused on improving value and 
experience 

• Streamline clinical and operational 
processes to increase efficiency and 
reduce costs

• Enable fact-based recommendations 
for change with data analytics and 
modeling tools 

• Identify insights and improvement 
opportunities across the patient 
journey  

• Garner strong support of change 
initiatives for sustainable results  

Operational  
and clinical 
transformation

Optimizing patient 
flow and resource 
utilization

Environment  
and experience  
design

Designing 
exceptional  
care experiences

Analytics  
and digital 
transformation

Harnessing data and 
digital technologies
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Achieving operational and clinical transformation
Our consultants bring healthcare 
expertise and technology 

know-how to create and implement 
performance improvement programs. 
Combining clinical pathway redesign, 
patient flow/process optimization, and 
operational excellence and analytics, the 
Philips team helps you realize your goals 
for better health outcomes and lower 
cost of care.

“We wanted to do more with our established 
structures and existing staff – and this project 
matched this perfectly. We have achieved an 
outstanding increase in our efficiency, with satisfied 
employees who feel appreciated and valued.”

Pia Koch, Commercial Manager,
UKE Hamburg Eppendorf, Germany

Performance improvement
Improve operational efficiency,  
clinical flows, patient throughput 
and experience across the  
health continuum

Clinical pathways
Facilitate best practice pathways 
complemented with analysis  
of methods to reduce  
unnecessary variation

Clinical service modeling
Lay the foundation for new service 
and facility plans with clinically-driven 
models that fit current demand and 
future growth 

Demand and capacity planning
Simulate the impact of predicted 
patient volumes on necessary 
resources and model scenarios for 
a solution roadmap
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Creating exceptional care experience 
through design 

It is critical to create an optimal 
experience for patient and staff 

when you are planning to build a new 
hospital, future medical service center, or 
renovate a department. By integrating 
design thinking, data analytics, medical 
technology planning, service experience 
design, and healthcare facility design 
expertise, our team can help you create 
exceptional care experiences that are 
ready for the future. 

“In a short amount of time, the Philips team 
managed to identify key bottlenecks in a structured 
way and translated these, together with our clinical 
team, in a comprehensive redesign master plan for 
our future emergency department and day clinic.”  

Julien Heider, Directeur des Operations (COO),  
L’Hopital de La Tour, Switzerland

Service experience design
Optimize the patient journey and 
service experience through care 
pathway (re)design to support 
personalized, value-based care

Facility design
Employ an integrated medical 
technology and facility (re)design 
approach to meet and future-proof 
patient, staff and facility needs

Ambient Experience solutions
Create innovative, efficient, and 
calming environments for an 
enhanced patient experience and 
improved staff satisfaction
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Leading with digital transformation and analytics 
We guide digital enablement 
and data strategies – integrating 

new technology and industry trends, 
while effectively managing patient and 
system data to drive healthcare 
innovation. Analytics consultants provide 
data-driven insights and performance 
dashboards to support confident 
decision-making and sustainable 
performance improvement. 

“The Philips team uncovered all the data needed
to improve my department and constantly adapted
with us during the implementation phase.”

Dr. F. Roodheuvel, ED Chairman  
Flevoziekenhuis, the Netherlands

Performance analytics
Leverage data, benchmarking, best 
practices, and visualization tools to 
provide actionable insights for 
meaningful change

Digital transformation 
Provide global thought leadership and 
expert guidance to harness data and 
digital technologies

Enterprise care collaboration 
Utilize real-time decision support  
tools to improve care experience, 
efficiency, and outcomes across  
the care continuum

Healthcare modeling and simulation
Develop actionable operational 
insights by defining KPIs and testing 
plausible scenarios for viability, ROI, 
and workflow efficiency
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Why we are  
distinctively different 

As a global health technology leader 
and innovator, we know that achieving 
progress requires collaboration. 
Experienced Philips consultants work 
together with your leadership and staff 
to collectively create tailored, targeted 
improvement strategies for lasting change. 

We combine integrated clinical, operational, and technological 
expertise with design thinking to ensure better experiences, 
better outcomes, and more sustainable health systems. 
We leverage our innovative and successful methodologies 
to help you truly transform the healthcare experience and 
your care delivery model. 

Future-ready 
Drawing upon our leadership in research and 
development, we help transform your organization 
today, with tomorrow in mind. Our services are ready 
for a future that our next-generation technologies 
are helping to shape and enable. 

Expert-led
Our consultants have deep clinical, operational, 
management, and technology expertise. As a company 
we bring a longstanding history of healthcare knowledge 
and excellence to every engagement including cocreation 
workshops that involve you and your staff.

Data-driven
We provide online analytics-based dashboards and 
simulation tools to leverage the power of your data. 
Insights gained through critical analysis of clinical, 
operational, technological, and experiential aspects 
of care help you be more efficient and productive.

People-centered
We care deeply about patients, families, and staff. 
In every engagement we take a people-centered 
approach, drawing on skills such as experience flow 
mapping to define the patient journey and make 
healthcare easier and less stressful for all.
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Our collaborative approach
Co-creating for effective results
By involving your staff in every stage of the project, they play 
an active role in shaping the transformation. Interdisciplinary 
teams are crucial, as the design thinking methodology we use 
is based on embracing different perspectives. 

Cocreate sessions bring people together from various 
departments, professions, and hierarchy levels so that they 
can be creative together in a safe space. The more diverse the 
teams, the greater the potential for innovative ideas.

Experience flow mapping
A unique structured methodology that provides an 
insights-based view of the patient journey integrated with 
clinical processes and is visually represented in poster form. 
It provides a helicopter view of the entire flow and often 
uncovers challenges that may not have been identified in 
the stakeholder input phase. The resulting flow visualization 
clearly demonstrates areas of concern and helps to identify 
improvement opportunities across environments.  
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Emilie Erhardt, Debbie Slye, Tamar Schirman, Elke Daemen and Emelie Håkansson 

60 min. 30 - 120 min.40 min. (2015)   43 min. (2014)

after 30 min.
2-3 min.up to 20 min. 5 -10 min.

Patient transported by ambulance personnel
(http://www.sll.se/verksamhet/halsa-och-vard/nyheter-hal-
sa-och-vard/2014/05/Samma-kapacitet-i-ambulanssjukvarden-som-forra-so
mmaren/)

Patient assessed by ambulance personnel
(http://www.sll.se/verksamhet/halsa-och-vard/nyheter-hal-
sa-och-vard/2015/05/Hogre-kapacitet-i-sommarens-ambulanssjukvard/)

Image ready 
in 4 - 6 min.

Image ready
in 10 -15 min.

Is patient eligible for 
thrombectomy?
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Percentage of patients who receive 
thrombolysis (2010-2013)

Note: Includes patients in the age 18 - 80 years who were ADL independent before the stroke 

Karolinska compared to Sweden
2010-2013

Karolinska compared to emergency hospitals 
in Stockholm County council 2013
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(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

Percentage of patients with 
cerebral infraction treated with 
thrombectomy or other catheter 
treatment (2010 - 2014)

Karolinska Solna
2010- 2014

8,0%

10,9%

14,0%

11,3%11,2%

20142010 2011 2012

-29%

2013

• The average percentage of 
patients with cerebral infraction 
treated with thrombectomy in 
Sweden in 2014 was 1,3%    

• The large di erence between the 
country average can be explained 
by the fact that Karolinska is the 
only hospital in Stockholm County 
Council performing thrombectomy       

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke) 

"When patients and families clearly describe their symptoms, we 
are better able to understand the urgency of their condition and 
can properly prioritize their care." – Paramedic 

“I called the ambulance, but it took too long for them to come. So, 
I took a taxi to the Emergency Department at Karolinska Solna.” 
– Former patient

“The ambulance never showed up after we called them, so my 
partner drove me to the Emergency Department at Karolinska 
Huddinge.” – Former patient

“I would like the ambulance to wait several minutes after the 
patient has arrived until it is clear whether they need to be 
transferred to Solna for more de�nitive treatment.”  
– Stroke coordinator from another hospital

“Time to transport from Huddinge is often longer than expected.”  
– Stroke Nurse  

“We need to coordinate the transfer process with the ambulance 
service and the resources from the transferring hospital. 
Sometimes a nurse needs to accompany the patient. This can 
consume more time.”  – Neurologist from another hospital

“The key is to have a pre-noti�cation from the ambulance and 
take the patient directly to CT. Gothenburg (“hjärnvägen”) has set 
up clear criteria and it works well.” 
– Stroke physician 

“The information available about a patient when they are being 
transferred from another hospital is limited. We are always 
wondering where the patient is along the way. Has the patient left 
the other hospital yet?”   – Neurologist

“Ambulance personnel sometimes call with questions, but we 
have no way of calling them back.” – Neurologist

“Danderyd is a great of example of how to work closely with the 
ambulance systems – we can learn a lot from their approach. 
They have developed on-line educational seminars for both the 

collaboration.” – Neurologist 

“We could collaborate better with the ED; perhaps we don’t 
involve them enough in the optimization of stroke care.”  
– Neurologist

“The process for stroke team noti�cation is inconsistent when the 
patient is brought to the ED. The subsequent transfer to the 
neurology department can take 15 minutes.” – Neurologist

“There is a lot to do when you get a stroke alarm call.” 
– Neurologist

“We also need to be able to rely on the technology. We need to 
know who has been contacted and whether they received and 
read the message.” – Neuro-interventionist

“There are too many manual steps. Automated protocols for 
stroke patients would be helpful.” – Neurologist

“We often don’t receive enough information especially for those 
patients who may need thrombectomy. The stroke nurse generally 
has the most information.” – Anesthesiologist 

“The necessary information is gathered over time and 
documented after the fact.”  – Stroke nurse

“It ought to be the same … every day, all day and all night!” 
– Many interviewees

“Our guidelines are not disseminated well enough – not everyone 
remembers or knows what to do when the time comes.” 
– Neurologist

“We sometimes wait 10-15 minutes or more for images to arrive 
from another site … in the midst of a medical situation where every 
minute counts.” –  Neuro-interventionalist

“We are experts in recognizing stroke mimics.”– Neurologist

“Competition from other specialists for the same imaging 
equipment could disastrously impact our time-to-treatment.” 
– Neurologist

“I heard a discussion between the nurse and the neurologist 
about what scan they were going to perform. This made me feel 
insecure.” – Patient

“I try to keep the family and the patient well-informed of what will 
happen next, but we can do this better.”  – Stroke neurologist

“Patient acceptance of the thrombectomy decision is easier when 
we communicate with con�dence that we know this is the right 
thing to do.”  – Stroke neurologist

“We spend around 20-30 min each day, on average,  just waiting 
for images.” – Neuroradiologist

“It would be nice to evaluate everything together - native CT 
scan, the CT-angio and the CT-perfusion – all on one big screen.” 
– Neuro-interventionalist

“We don’t have all the information we need in one view when we 
are making critical decisions.” – Neurologist, Stroke nurse

“Times for key events are not always accurate – not captured in 
real time.” – Stroke nurse

“We can’t trust our data.” – Neurologist

“Our information system today is really just like paper … it doesn’t 
allow you to perform aggregated analyses or to quickly pull out 
essential information.” – Stroke nurse

“I want a touchscreen where the results of the “Tavelmöte” can be 
registered during the meeting.” – Stroke nurse 

“You need to do enough to be able to perform.” 
– Interventional neuro-radiologist

“We think we could get and manage 500 thrombectomy patients.” 
– Stroke leadership

“We will not be able to do more thrombectomies if we don’t have 

cannot take them.”  – Neurologist

“Escalation of the National Stroke Campaign will help us reduce 
the time from onset of symptoms to alarm. Now we need to focus 
on reducing the time from arrival to treatment.” – Professor 

“With improved diagnostics in the ambulance we will be better 
able to transfer the right patients to the right hospital – we need 
to continually seek technology to support this.” – Ambulance nurse

“We may not be able to manage all stroke patients, but we think 
we can provide value in identifying the most likely candidates for 
thrombectomy in the timeliest manner.”  – Neurologist

“CT in the ambulance is not a �tting solution as it requires larger 
ambulances, C-driver’s licenses, and a physician in the �eld.“
– Ambulance nurse

“We cannot add steps in the pre-hospital phase that delay 
diagnosis and start of treatment.“ – Stroke neurologist

should bring me. Without their gut feeling and decision to bring 
me directly to Solna, I probably wouldn’t be alive and as 
well-recovered as I am today.”  – Former patient 

– Neurologist

“Our guidelines are not well disseminated – not everyone 
remembers or knows what to do.” – Neurologist

“We need to establish a standard of care for recognizing a 
stroke in all patients regardless of where they are admitted in 
the hospital!” – Assistant nurse 

“In �ve years’ time we estimate that Karolinska will perform 
500-700 thrombectomies. Escalation of the National Stroke 
Campaign will help us reduce the time from onset of symptoms to 
alarm. Now we need to focus on reducing the time from arrival to 
treatment.” – Professor

“10 years ago we couldn’t do much to treat a stroke, now we can. 
We need to push it to the highest priority so that people better 
recognize the symptoms and that patients come to the hospital 
as soon as possible.” – Neurologist

“Getting potential victims of stroke to the right care facility 
immediately is a critical step, but preventing the stroke in the �rst 
place is more important.”  – Neurologist

“Primary care physicians are really good at general care, but lack 
detailed knowledge about stroke and its risk factors. Today, 
stroke is not yet identi�ed as a diagnosis to be treated by primary 
care. This needs to be corrected.” – Stroke coordinator

“We need to educate the community and general practitioners on 
the risk factors for stroke and how they can minimize the impact.” 
– Neurologist

“We need to better identify patients with atrial �brillation and 

– SLL Stroke coordinator

“We need to de�ne the criteria by which patients should be taken 
directly to Karolinska, but we need to ensure this doesn’t delay 
thrombolysis especially in patients who don’t qualify for 
thrombectomy.”  – Interventional neuroradiologist

“We don’t always have the data we 
need to help drive our decisions and 

 
– Stroke neurologist

“Very little data are automatically 
acquired; most documentation is 
manual. We are generally tied up in 
the care of the patient and so 
documentation of key events may not 
be timely nor accurate.”  – Stroke nurse

“No more notes on paper.” –  Nurse

collaboration with the healthcare 
delivery personnel to really 
understand their needs.” 
– Stroke neurologist

“If I want to investigate 
trends related to a certain 
clinical parameter, it is 

sometimes impossible.” 
– Neuroradiologist

“As a top clinical innovation and research center, we 
simply don’t have the data we need to evaluate our 
care and improve our practice.” – Neurosurgeon 

“Karolinska is all-in for stroke. 
That’s what attracted me to 
work here.” – Neurologist 

“This hospital is one of the 
best in Sweden.” – Patient

“If I hadn’t ended up at 
Karolinska, I probably 
wouldn’t be functioning 
as well as I do today.” 
– Former patient

“The stroke team works well together based on trust in clinical 
competence and close professional relationships – both of which 
are crucial.” – Neurologist and Interventional neuroradiologist

“The team members have a strong level of personal 
engagement – they stretch themselves to do 
whatever it takes. better. But it’s important to 
follow standards.” – Neurologist

“Our teamwork in making the right treatment 
decisions and our technical competence in 
executing interventions are key contributors to 
our positive patient outcomes.” – Neurologist 

“Things go smoothly during the day, 

evening and weekend is variable.” 
– Stroke nurse

“When preparing for and performing an 
intervention, we have to come in and out of the 
interventional area several times. Doors 
between the control room and the interventional 
area add unnecessary roadblocks and waste 
time.” – Neuro-interventionist

“Now we have a very tight, but collaborative 
workspace between neuroradiology and the 
neuro-interventional suites. This is the 
command center where treatment decisions 
are made. We have to maintain that team 
atmosphere in the new space.” – Neurologist

“We have seen very positive results 
in our thrombectomy patients. More 
than half of the most serious cases 
recover and are able to function 
independently following treatment.” 
– Professor neurology 

Direct arrival of stroke patients to 
neuroradiology hastens 
time-to-treatment
Transporting patients directly to the neuroradiology 
department, bypassing the Emergency Department (ED), 
reduces the time-to-treatment. However, routing to the 
neurology department can present a care management 
challenge in complex or unstable patients since the 
neuroradiology department lacks trauma and resuscitation 
expertise and equipment.

The National Stroke Campaign 
has created increased awareness 
of stroke symptoms
The National Stroke Campaign has increased the 
population’s awareness of stroke and its symptoms. It is 
estimated that the campaign has informed 80% of the 
population since its introduction in 2011 and 30% more 
stroke victims have received thrombolysis. An investment 
of 50 million kr has saved over 100 lives and reduced 
approximately 85 million kr in direct and indirect healthcare 
costs. 

Measures to prevent stroke are 
not consistently prescribed in 
primary care

underdiagnosed and undertreated. The national guidelines 
for care of these patients were updated in 2013, but aren’t 
being adequately followed.

Routing of stroke patients  can be 
more data-driven
It is currently challenging to determine which patients 

patients should be transported to Karolinska Solna directly. 
The decision to call Solna for consultation seems to 
depend largely on the relationship of the referring 
physician with the Solna physician. The decision to transfer 
the patient is based on a case-by-case evaluation. Clear, 
objective criteria are lacking.

Due to the time required for transport, routing all stroke 
patients to Karolinska could potentially delay thrombolysis 

especially in patients who do not end up being candidates 
for thrombectomy. 

Recognition & management of in-hospital strokes 
needs to be brought into line
In-hospital strokes can go by unnoticed or be detected too late for treatment. This may be 

communication tree as is used for an external stroke alert does not apply. An internal 
‘sense of urgency’ needs to be established for timely referral of patients experiencing 
stroke symptoms to neurology.

Getting the right patients to 
Karolinska Solna is critical 

then is transferred to Karolinska, time elapses, eroding into 
the window in which a thrombectomy is possible. Yet, only 
10% of suspected stroke patients are eligible for 
thrombectomy.

Today, there is no standard way of determining whether a 
stroke patient is a candidate for thrombectomy and should 
be sent directly to Solna. This is in part due to lack of 
adequate criteria for ambulance personnel as well as the 
global debate around the best way to organize stroke care 
– centralized vs. decentralized. There are formal 
discussions in progress in Stockholm regarding the value 
and logistics of a central 24/7 stroke call-center.

Various studies are underway to: 
- Develop a protocol for ambulance personnel to    
   identify patients who are possible thrombectomy    
   candidates 
- Compare the centralized vs. decentralized     
   approaches with respect to clinical outcome
- Validate innovative technologies to distinguish   
   hemorrhagic from ischemic stroke

Time-to-arrival is sometimes too 
long

Several patients have mentioned that the waiting time for 
the ambulance to arrive has been too long. Some either 
took a taxi or had a partner drive them to the emergency 
department. It is possible that the patients or their family 
members are not adequately identifying the symptoms, 

POD/SOS so that the ambulance is dispatched with the 

The adequacy of available ambulances in the region has 
been questioned and should be further studied. Use of 

they originate from Uppsala.

Time from onset to transfer is too 
long

Once the decision has been made to transfer a patient to 
Karolinska Solna and an ambulance has arrived, the 
transfer still takes too long. A sense of that the patient is 
being managed sometimes overtakes the “sense of 
urgency” on the part of the ambulance personnel. 
Sometimes, there is a delay in ordering the ambulance 
immediately upon making the decision to transfer. 

Internal transfers can also be delayed due to a shortage of 
transport personnel. Since helicopters are dispatched from 
Uppsala, the added time makes air transport not a feasible 
option. 

Collaboration with the SOS Alarm 
dispatch can be enhanced

Alarm communicate that they don’t receive enough 
information from Karolinska. And, Karolinska indicates that 
the exchange of information could be improved to enhance 

Solna cannot contact the ambulance personnel while a 

education regarding stroke symptoms, patients likely to be 
candidates for thrombectomy, and other factors to 
consider when working with stroke patients.

incomplete
For the most part, a minimum set of data is transferred to 
each team member both for internal and external message 
– only that which is necessary to make the decision 
regarding transfer. However, the content varies depending 
on the individuals involved.

The “HASTA process” is not 
universal (24/7/365)
The process for stroke alarms works at its best during 
weekdays when the HASTA on call is a stroke neurologist. 
After hours and on weekends, the neurologist on call is not 

of the process varies depending on the on-call 
neurologist’s level of experience in hyperacute 
management. 

Internal stroke communication 
(“HASTA”) is manual and 
non-standard 

the originating facility generally contacts the stroke 
neurologist on call, who in turn has to make 4-5 additional 
calls including the neuro-interventionist, the 
neuroradiologist, the stroke nurse, the anesthesia 
coordinator and the anesthesiologist. Sometimes the call 
goes directly to the interventionalist, depending on the 
professional relationships. Images are discussed and if the 
decision is made to transfer the patient, then the stroke 
neurologist is contacted. This is frequently the case for 
hospitals outside of the Stockholm County Council with the 
goal of avoiding a potentially unnecessary transfer. 
Subsequently, stroke team members call others within their 
department to orchestrate next steps and to put other 
less-critical processes on hold.

There is no automated support for dissemination of the 
message. The phone system, which is the main 

features such as the lack of auto-redial. Despite this fact, 
the process works well today thanks to the collaboration 
among team members. However, it is not always clear who 
has already been contacted resulting in redundant or 

Case for specialization: accurate 
diagnosis requires experience
When a stroke patient is admitted through the ED, their 
scans are usually interpreted by general radiologists. Scans 
taken in the neuroradiology department are read by radiol-
ogists specialized in neurology. General radiologists are not 
as experienced in diagnosing stroke, thus the risk of miss-
ing candidates for thrombectomy is greater.

Patients and family must be 
engaged as participants
Patients who are conscious and aware during the 
hyperacute stage are “passive” participants in the clinical 

the hyperacute phase and striving for the best possible 
outcome, it is also important to keep the patient and family 
informed. Their experience matters. Keeping them engaged 
could reduce their stress and increase their satisfaction.

Processing and transfer of images 
is unnecessarily cumbersome
Transfer and processing of CT perfusion scans takes 5-10 
minutes, which is time unnecessarily lost in a very 
time-sensitive situation. The clinicians walk from place to 
place in the neuroradiology area to get the complete 
picture. The inadequacy of the IT infrastructure, together 
with delays in installation of software already purchased is 
contributing to the performance issues. 

Data, collected in real-time, is 
recorded retrospectively
While some clinical parameters measured during the diag-
nosis process are captured electronically (e.g. blood pres-
sure) and directly transferred to the EMR system, other 
clinical data are jotted down manually on individual notes  
and recorded in the EMR later. A synchronized view of the 
complete patient status is not available in real time for all 
providers. Retrospective entry can result in missing infor-
mation, inaccuracies and transcription errors. 

Adequate patient volumes are 

Performing neurothrombectomy in stroke patients requires 
considerable expertise. A minimum number of procedures 
must be performed each year in order to maintain 

such procedures, and their workload, should be carefully 
balanced. To support the necessary volumes, Solna can be 
positioned as a regional center for neuro-intervention 
where candidates for thrombectomy are concentrated.

Slow transfer of images delays 
decision 
When images need to be transferred from another site to 
Solna, there is often a considerable delay due to limitations 
in the IT infrastructure and lack of a dedicated transfer 
channel. Sites outside of Stockholm sometimes have to 
send images to an intermediary site within Stockholm, 
which then transfers the images to Solna. Sometimes 
images are sent via email.

Capacity to manage anticipated 
increase in patient volume 
requires planning
The volume of patients at Solna who are candidates for 
thrombectomy is expected to increase based on increased 
public awareness of stroke symptoms resulting in earlier 
diagnosis of candidates, as well as the release of recent 

referrals. 

- What will be necessary to manage the increased patient 

- Will the team need to increase in size and specialization? 
- Will more imaging equipment and angio suites be 
   necessary?
- Will more stroke unit and neurology beds be required? 
- Will the acuity of care change (     or    ) requiring new 
   models of care?
- Will tighter association with the referring hospitals be 

Neuroradiology 
entrance

Hallway where patients is 
assessed by neurologist

Hallway to neuro 
radiology

Elevator to go to 
neuro radiology

Waiting room for 
family members at CT

View for familmembers 
waiting  at the CT room

Viewing images at workstation tPA cabinet - always present at neuro-radiologyConsole where radiology nurse prepares CT 
and images are viewed by neurologist, 
neurointerventionalist and neuroradiologist

Angio suite - Viewing images at console Angio suiteStroke onsetAKUT
http://stroke.se/akut-test-vid-stroke/

AKUT
https://www.sosalarm.se/112/
Information-och-utbildning/
Strokekampanj-raddar-liv/

Ambulance 
(source: http://sverigesradio.se/sida/artikel.aspx?programid=96&artikel=6032071)

Helicopter platform Helicopter platform Reception ED Stroke Alarm Stroke Alarm desk Triage room Transport Inter-disciplinary rounds session (neurology and 
neuro-radiology) where they review patient cases and 
discuss the management plan

Entrance ED

Median time from arrival to 
treatment start for thrombolysis 
patients (Minutes, 2010 - 2013)

Note: Includes patients in the age 18 - 80 years who were ADL independent before the stroke 

Karolinska compared to Sweden
2010-2013

Karolinska compared to emergency hospitals 
in Stockholm County council 2013

6 %

13 %

13 %

12 %

13 %

15 %

16 %

Sweden: 13 %

Norrtälje Sjukhus

Södertälje sjukhus

Capio St Görans Sjukhus

Södersjukhuset

Karolinska Solna

Danderyds Sjukhus

Karolinska Huddinge
12 %

11 %

15 %

12 %

13 %
12 %

10 %
9 %

201320112010 2012

Karolinska Solna Sweden

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   
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HEMORRHAGIC ?

ISCHEMIC ?

ISCHEMIC?

Review Scans

Medical history
status check

Receive call from ambulance

Run tests: EKG, BP, etc.

Always 
@ hospital

During
nighttime

During
daytime

At night
@ home

Schedule imaging

Interventional nurse   prep. (angio-) suite & anesthesiologist 

Prepare tPA

Prepare infusion lines
and draw blood

Explain next steps to 
patient and family
Perform NIHSS
Assess neuro status

Prepare patient for CT

Inform patient and family

Send images to PACS
Native CT @ Console

Prepare CTP image

Read CTA
@ Console / PACS

Read CTP
@ Console / PACS

Anesthesist nurse & 
anesthesiologist

Go to ambulance 
entrance/ CT with bed

SOS Alarm  Pre hospital 
assessment

Closest ambulance 
receives alarm

+

Transfer to Angio-suiteMonitor patientAdminister TPA

Run scan Prepare room

Explain next steps to 
patient and family
Perform NIHSS
Assess neuro status

Brought to ED @ Karolinska

Register at front desk Waiting Examined by Triage team Examined by Neuro Jour

Brought to ED
@ other hospital

Brought to the ED by family or bystanders ( In the NKS this will not be possible)

Ambulance/
helicopter arrives

Paramedic
assessment

Patient is transferred to stroke unit R12

Bystander calls 112 Loads patient

Prepared for surgery 

Patient develops symptoms Neurology consult

SLOW LANE SLOW LANE SLOW LANE SLOW LANE

Brought to Neuro Entrance @ Karolinska FAST LANE FAST LANE FAST LANE FAST LANE FAST LANE FAST LANE

Transport to NeuroradiologyArrival stroke team

Arrival 
stroke team

Transport to 
Neuroradiology

Transport to Neurology

Transport to Neurology

Arrival @ Neurology

Diagnosis 

Decision 
on action

Can this be a stroke? 

Further
investigation?

Decision on post-op care 
– need for ventilator?

tPA? NT?

Decision on treatment tPA?

Can this be a stroke? 

Can this be 
a stroke? 

If no treatment 

National stroke
program

Dietician

Arriving @
Emergency 
Department 

 other hospital*

Neurology
Department
@ Karolinska

Arriving @ 
Karolinska

Emergency 
Department 

NeuroradiologyArrival @ NeurologyEmergency DepartmentTransport

NO

NONO

NO

YESYES

YES

tPA ALREADY PERFORMED

STILL ELIGIBLE FOR NT

YES

NO

YES

YES

YES

YES

NO

YES YES

YES

YES

NO

OCCASIONALLYtPA NT

Review images

CT

100-120 / year 

10%

15%

65%

DIAGNOSISTRANSPORT / TRIAGE TREATMENT

HYPERACUTE PHASEPREVENTION STROKE ONSET

General Observations

Karolinska has a trustworthy image

Exceptional teamwork

Karolinska is viewed as global leader in the delivery 
of high quality stroke care and neuro-interventional 
treatment and performs the most 
neurothrombectomy procedures in Sweden. The 
neurology department is well-positioned to 

serve as a central point for referral of stroke 
patients across Stockholm County and beyond. 
With dedicated initiatives toward value-based 
healthcare, Karolinska supports international 
standards in outcomes measurement – “outcomes 
that matter to the patient”.

From the moment a call about a potential stroke 
victim comes in, the team is focused on preparing 
for the patient and other less-critical tasks are put 
on hold. The stroke team gathers all the relevant 
data, brings together the most essential decision 
makers, and executes the treatment without 
wasting a moment of precious time in what might 

Each player knows their part to play as the episode 
in a stroke patient’s experience unfolds.

From the moment that a patient begins his journey 
on a stroke pathway, having the complete picture is 
key. Team members do not always have the 
essential data about the patient when they need it. 
Data are not always shared between IT systems 
resulting in delays in treatment and sometimes 
missed opportunities. 

- 
- When did they start? 
- What has been the progression? 
- What medications is he taking? 
- What other diseases does the patient have? 
- What is the anticipated transport time and are 
   they available to take the patient? 
- Is the patient a candidate for thrombolysis? 
- What is the BP, glucose value and NIHSS? 
- What imaging studies have been performed and 
   what are the results? 
- Does his presentation match the objective data? 

Further optimization of processes surrounding 

infrastructure and available application 
functionality; for example: 

- Current manual steps  negatively impact data 
   accuracy and accessibility and result in 
   error-prone verbal communication. 
- The IT network is too slow. 
- New software has been purchased or 
   recommended by practitioners, but not yet     
   evaluated or approved by IT experts. 
- Basic technologies such as larger screen monitors 
   for side-by-side presentation of diagnostic data 
   are not available. 
- The electronic data systems in use today do not 
   allow for easy access to discrete data nor to 
   analysis of trends over time.
- Separate databases are being developed to 
   manage data which is further suboptimizing the 
   management of information.

Opportunities for acquisition and use of data are yet untapped

building has been designed for future demand and 
potential innovation. The new care model is 
patient-centric where care providers come to the 

The transition to single-patient rooms introduces 
changes to how nurses deliver care and 
communicate with one another. Early warning 
scores via telemetry may enhance nurses' ability to 
monitor patients across multiple rooms and 
locations.

The new neuro-interventional suites have gaps: 
(1) doorways for bringing in patients may not be 
wide enough for a hospital bed and 
(2) unnecessary doors exist between control room 
and interventional area. 

Transition to the new building requires active change management

Karolinska Stroke Care Flow 
Experience Flow

Patients receiving reperfusion 
therapy* (Karolinska Solna, 2013)

18 %
( 71)

82 %
(317)

Treatment No treatment

42
46

Number of 
thrombectomy

Number of 
thrombolysis

Total number of patients: 388*

* Patients not eligable for reperfusion therapy are excluded, and the total number of patients at 
Karolinska Solna were 519

Note:  17 patients received both trombolysis and thrombectomy, hence 71 unique patients 
 got treatment.

(Source:Telephone call with statistician at Riksstroke) 

Flow symbols 

Legend

Patients �ow
Decision point Location 

Diagnosis

Treatment

SUBPHASE

Timeline

Flow designated 
medical stakeholder

Flow direction

Duration 
in days

PHASE
Medical stakeholders �ow

Active 
stakeholder

Stakeholder 
occasionally 

active

Phonecall AmbulancePatients

Duration in 
minutes / hours

Daytime Nighttime

“Medical stakeholder 
quote” 

“Patient 
quote”

 

Opportunity Symbols

Big data

Technology

Training

Work�ow

Diagnosis/
Assessment

Patient 
experience

Active training of 
neuro-interventionalists 
in neurothrombectomy 

technique

high-risk citizens 
through 

predictive 
algorithms

Get to know 
each other 
across the 
continuum

and 
management of 

GPS tracking of 
ambulance en 

route to the 
Stroke Center

Automated, guided 

Emergency 
Medical  personnel

Automated 
dissemination of 
patient summary 
to stroke alarm 

recipients

Enhanced 
diagnostic and 

scoring tools for 
the ambulance

Diagnostic and 
prognostic 

dashboard based 
on population 

statistics

All-in-one image 
analysis software 
for all image types 

in one view

Stroke training package 
for Emergency Medical  

personnel and other 
community-based care 

providers

Automatic 
acquisition, sharing 

and use of data 
across the stroke 

continuum

Centralized data & 
communication tool for 

management 

Stroke training 
package for 

hospital personnel

Develop a data platform to enable acquisition 
and sharing of data between patients and with 
care providers regarding the journey of a stroke 
patient along the entire stroke continuum.

Assign a liaison as the key point of contact 
between the SoS alarm, the hospital and the 
rehab facilities. Plan regular get-togethers 
to exchange ideas about what works and 
what can be improved in working together. 
Arrange educational opportunities to 
update each other on advances in stroke 
care and patient success stories. Share 
results according to key performance 
indicators.

Deploy predictive algorithms based on 
available data as to the risk of 
developing a stroke. Make data 
regarding risk factors, medical history 
and current medications available to 
authorized care providers in the case 
of an event. Provide on-line guidance 
for medication management, diet and 
lifestyle changes for healthcare 
consumers and providers.

Design program for longer-term 
(30-day) monitoring of patients 
following stroke or TIA for the 

medicate with anti-arrhythmia and/or 
anti-coagulant agents. Monitor 
patients on a periodic and ongoing 
basis to detect recurrence of 
arrhythmia.

Develop an automated guidance tool 
for assessment of patients with stroke 
symptoms to ensure timely 

the right care facility. Communicate the 

ambulance to the emergency transfer 
center and to relevant in-hospital 
clinicians.

new triage and patient routing protocol 
based on the type of stroke and 
potential for the patient to be a viable 
candidate for thrombectomy. Educate 
emergency personnel, patients, 
families and general practitioners in 
the signs and symptoms of stroke so 
that they can more astutely request 
emergency assistance. 

Develop a user-friendly online education 
program for short courses and refresher trainings 

other community-based care providers to 
strengthen their knowledge and skills in stroke 
management and to disseminate best practices 
concerning the routing of stroke patients in 
collaboration with guidelines.

Develop a minimum data set for 
information to be shared with stroke 
team members. Create a simple 
application to automate the stroke 
message for dissemination to stroke 
team members. Include capability for 
members to acknowledge receipt of 
message

tracking application so that the stroke 
team can track the ambulance en route 
to the hospital. Install viewer for 
ambulance tracking on portable 
devices provided to stroke team.

Develop an electronic data management and 
communication system to streamline the 
standard tasks within the hyperacute phase 
and to share information among clinicians. 
Provide guidance to less-experienced 
clinicians. Allow for automated acquisition of 
key events so that average timings  can be 
calculated and performance indicators 
monitored.

Develop and implement an 
“all-in-one” image analysis solution 
combining all relevant images and data 
required for the diagnosis of a stroke to 
facilitate and expedite clinical 
decisions. 

Develop a clinical decision support 
system that integrates relevant patient 
information together with 
evidence-based guidelines and/or 
data-driven prognostic models to help 
predict the patient’s response to the 
proposed treatment and increase 

decision. Reduce variability and guide 
lesser-experienced clinicians in 
decision-making.

Establish recognition as a Center of Excellence 
in neurothrombectomy. Expand the training 
capacity for neuro-interventionalists to manage 
the anticipated increase in demand. Develop 
simulation techniques to expand the 
opportunities for safe and repeated practice 
prior to exposing the novice to a live patient 
case.

Develop a user-friendly online 
education program for short courses 
and refresher trainings aimed 

providers to strengthen skills and 
knowledge in stroke management and 
to disseminate best practices 
concerning the routing of stroke 
patients in collaboration with 
guidelines.

- In 2014, 4251 stroke patients were registered in Riksstroke for the Stockholm 
   County Council, 213 less than the previous year.
-  Almost as many men as women in the county council had a stroke n 2014. 
- The average age of a patient 2014 was 75 years. The age of female patients 
   (78 years) was slightly higher than for men (72 years).
- The average length of stay in a stroke unit was approximately 8 days.

- The stroke care provided at Karolinska is split between Solna and Huddinge, 

   neurosurgery, neuro intensive care, neurology, neurophysiology and vascular 
   surgery. 
- Patients are treated for ischemic stroke, TIA and hemorrhagic stroke. 
- Karolinska Solna has 22 beds for stroke patients (R12 and R15) and Huddinge 
   has 25 beds.
- 836 patients were admitted to Karolinska Solna of which 550 had an 
   ischemic stroke. 512 patients were registered in Riksstroke in the same period. 

- Today, most stroke patients enter the system through the ED (≈ 65%) either   
   via ambulance or as ‘walk-ins’. 
- If a stroke is suspected, stroke teams go to the ED and the patient is 
   transferred to the neuroradiology department for diagnostics and treatment 
   (thrombolysis and/or thrombectomy).

- In addition to those coming from the ED, ≈ 15% of stroke patients are referred 
   from other hospitals directly to the neuroradiology department. 
- ≈ 10% come from other inpatient departments within Karolinska.
- The neuroradiology department performs computed tomography (CT) of the  
   brain, CT-angiography and CT-perfusion. CT-angio may be omitted if   
   performed at another hospital prior to transfer to Karolinska Solna.
- The selection process for treatment is both clinical (e.g. NIHSS, age, current 
   medications, medical history and comorbidities) and radiological 
   (CT-perfusion, MRI).
- Of the 10 000 referrals to the neuroradiology department per year, 
   approximately 120 thrombectomies are performed. 

- R12 is the primary care area for stroke patients following diagnosis and 
   treatment in neuroradiology.
- Thrombolysis, which is typically started in the neuroradiology department, 
   can be continued here and other treatments such as CPAP may be performed.
- R12 has 6 beds in 2 patient rooms and patients can be continuously monitored.
- The average length of stay in R12 is 1,5 days with 50% of the patients being 
   transferred to R15, the neurology ward. 20% of the patients are discharged 
   home from R12, 10% return to the hospital that originally referred them and 10% 
   return to other wards within Karolinska Solna.

- R15 is the general neurology ward where 50% of stroke patients are admitted 
   for ongoing care following their stay on R12. 
- R15 has 16 beds with an average length of stay of 3,8 days.

- After discharge, patients in the post-acute phase are scheduled for a follow  
   up visit to the outpatient clinic with the goal to see all stroke and TIA patients.
- The outpatient nurse meets the patient 2-3 weeks after discharge. The stroke 
   physician meets the patient after 3 months.
- Currently, ≈ 300-350 stroke patients visit the outpatient clinic; 50% of which 
   meet a nurse and 50% meet a physician.
- Most patients seen in the outpatient clinic have had an ischemic stroke 
   (65-70%), but TIA patients (25-30%) and hemorrhagic stroke patients (3-5%) 
   are also seen. 

- Ischemic stroke patients who are particularly unstable or hemorrhagic 
   patients who have undergone neurosurgery may be admitted here.
- The NIVA is adjacent to R12.

Overview of Stroke Care

Stroke treatment 
at Karolinska Solna

Stockholm County 

Karolinska

Emergency Department

Neuroradiology Department

R12/NAVE - Intermediate Care - Stroke Unit

R15

The Outpatient Clinic

Neuro Intensive Care Unit (NIVA)

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke) 

Number of patients
2010 - 2014

512519532
513

570

20132012

-3 %

2011 20142010

45% 55%

Tot: 512

Gender distribution
2014

Men

Women

Age distribution
Years, 2014

113
134

192

73

<65 65-74 75-84 ≥85

General description of stroke patients 
at Karolinska Solna

Number of stroke patients 
(2010-2014, Sweden, SLL and Karolinska Solna)

Sweden

Stockholm county council

Karolinska Solna

23 56224 37324 80425 10925 577

20122011

-8 %

2010 2013 2014

4 2514 4644 4654 5584 645

-8 %

2010 2011 2012 2013 2014

512519532513570

-10 %

20112010 2013 20142012

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke) 

Distribution of stroke diagnosis
(2010-2014, Karolinska Solna)

Number of patients

75 % 78 % 78 % 75 % 76 %

25 % 22 % 22 % 25 % 23 %

512
0 % 1 %

2010

519

2012 2014

0 %0 %
532

2011

513
0 %
570

2013

Cerebral infarction (I63)Intracerebral haemorrhage (I61)Stroke, not speci ed as haemorrhage or infarction (I64)

• Approximately three quarters 
of all stroke patients at 
Karolinska Solna had a 
cerebral infarction    

• The average number for cerebral 
infarction is 86 - 87 % in Sweden 
during the same period   

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke & Riksstroke - Årsrapport Stroke och TIA 2013 (2014)  ) 

Number of admissions Karolinska 
Solna, (2014)

17 %
(139 )

66 %
(550)

18 %
(147)

TIA  G45Intrecerebral bleeding I61 Ischemic stroke  I63

Total number of admissions (excl. ED) : 836

• 83 % of all admitted patients were 
referred to the stroke unit and the rest 
to other neurological departments 
(1,5 %) or other departments (15,5 %)

• The ED admitted 44 more patients (39 
TIA and 5 Ischemic stroke), which gives 
the total number of 880 stroke and TIA 
patients

(Source: Information from “Gå och se” 2nd of April 2015)

Percentage of stroke patients who 
are smokers 
(2010-2014, Karolinska Solna)

Percentage of smokers
2010 - 2014

Distribution of diagnosis for smokers with stroke
2014

0 %
21 %

0 %

79 %

Stroke, not speci ed as haemorrhage or infarction (I64)

Subarachnoid hemorrhage (I60)

Intracerebral haemorrhage (I61)

Cerebral infarction (I63)

Tot: 73 smokers# patients (105) (83) (67) (84) (73)

2010

18 %

2012 2014

14 %

2013

16 %

13 %

16 %

2011

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke) 

• More men than women have 
a stroke relapse. 57% of the 
93 patients that relapsed in 
2014 were men. 

• Karolinska’s share of patients 
with a stroke relapse and prior 
TIA/Amaurosis faugaxIs below 
the Swedish average of 23% 
and 9% respectively for 2014.    

• The percentage of patients 
with a stroke relapse have 
decreased during the period 
2010 - 2014, but the 
percentage of patients with 
a TIA prior the stroke has 
varied.      

Stroke relapse or prior TIA
(2010-2014, Karolinska Solna)

% of patients with stroke relapse *

* The percentage of patients with an earlier diagnosis is calculated by dividing the number of patients with a 
stroke relapse/TIA with the total number of stroke patients

% of patients with a TIA/Amaurosis faugax prior to the stroke*

(122) (111) (106) (99) (93)

(28) (22) (45) (45) (34)# patients

21 %

2011

20 %22 %

2010

-24 %

2014

18 %

2012 2013

19 %

5 %

2011

8 %

4 %

2010

+21 %

2014

7 %

2012 2013

9 %

# patients

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke) 

*

Door-to-needle times* 
(Karolinska Solna, 2013-2015*)

Does not include data  for all months 2015 

(Source: Information from “Gå och se” 2nd of April 2015)

40
43

51

2013 2014 2015*

-22 %

Median
Minutes

Average
Minutes

53

59

2013 2014

4949

2015*

-18 %

Emilie Erhardt, Debbie Slye, Tamar Schirman, Elke Daemen and Emelie Håkansson 

1.5 day (mean) 3.8 days (mean) within 2-3 weeks 
after discharge

within 3 months
after discharge

Geriatrics
department

Rehab
centre *

Home with 
Neuro team

Home without
Neuro team

CT-Scan

Neurology ICU

Elderly home

Stroke nurse

NeurologistStroke nurse Occupational
therapist

Physical
therapist

MDT (Multi Disciplinary Team)

NeurologistStroke nurse Occupational
therapist

Physical
therapist

MDT (Multi Disciplinary Team)

Speech
therapist

Psychologist DieticianSocial 
worker

Speech
therapist

Psychologist DieticianSocial 
worker

Rehab
physician

Assistant
 nurse

Occupational
therapist

Physical
therapist

MDT (Multi Disciplinary Team)

Speech
therapist

PsychologistSocial 
worker

Rehab nurse

 H
elp si tti ng

 u p

 H
elp

 w
ith

 ADLs

Pr
ep

ar
e 

fo
r 

 th
e 

ni
gh

t

 Help sitting up

Physio is coming

Medical rounds with neurologist

Lunch

D
inn

er

B
re

ak
fa

st

W
ak

e-
up

Nig
ht

DAY

Medication

Medication

Medication

13

14

15

16

17

18

19

20

21

22

23
24

01

02

03

04

05

06

07

08

09

10

12
11

Nig
ht

Up to
3 weeks

13

14

15

16

17

18

19

20

21

22

2324
01

02

03

04

05

06

07

08

09

10

12
11

Pr
ep

ar
e 

fo
r 

 t h
e 

ni
gh

t

 Rehab g
ym

therapy

Physical 

th
er

apy

O
cu

cc
up

at
ional activitiesSocial

Lunch

D
in n

er

Br
ea

kf
ast

W
ak

e-
up

Nig
ht

DAY

13

14

15

16

17

18

19

20

21

22

23
24

01

02

03

04

05

06

07

08

09

10

12
11

 H
elp si tti ng

 u p

 H
elp

 w
ith

 ADLs

Pr
ep

ar
e 

fo
r 

 th
e 

ni
gh

t

 Help sitting up

Physio is coming

Medical rounds with neurologist

Lunch

D
inn

er

B
re

ak
fa

st

W
ak

e-
up

Thrombectomy patients
 
check every 4 hours:

- BP    - NIH / GCS
- SpO2  - Temperature 
- Pulse  - Glucose  
- Wound healing 

Thrombolysis patients
a 
check every 6 hours:

- BP  
- NIHSS / GCS
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Thrombectomy patients
 
check every 1/2 hour for 4 hours, 
then every hour:

- BP    - Temperature    
- SpO2 - Glucose    
- Pulse - Wound healing

Assess NIHSS/GCS on arrival, 
then every 1/2 hour X2, then 
every 1 hour X3, then every 
2 hours X4, then every 4 hours. 
  
 Thrombolysis patients
a 
check every 4 hours: 

- BP  
- NIHSS / GCS
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“When you are trying to sleep, the alarms are really annoying. 
Isn’t there a way to silence them?” – Patient

“I didn’t know if the monitor beeps were related to me or my 
neighbor … which made me even more worried.” – Patient

“My two roommates were so disruptive that I couldn’t get any 
rest.”  – Patient

“I didn’t know anything about a stroke and needed information at 
a very basic level.”  – Patient 

“Some patients are afraid or in denial, so they can’t listen or 
absorb what is told to them.”  – Rehab physician

“I prefer to get information directly from the doctor, but the 
doctor doesn’t always have time.” –  Patient

“50% of the questions are posed by the family members.” 
– Stroke nurse

“As soon as they put the monitor patches on my body, I knew this 
was serious. I needed to understand what was going to happen.” 
– Patient

“You can explain 100 times, but sometimes the patient has 
cognitive barriers to receiving the information.” – Stroke nurse

“There are very few things to do on the ward. It would be nice if 
there was a TV or some social activities so that I could learn 
about my condition and relate with other patients.” – Patient 

“Patients get bored here. Families sometimes bring in a computer 
so that they can watch movies or connect with family.”  
– Stroke nurse

bed? ” – Stroke nurse

“I have four children and a husband. You can imagine how 
challenging it is when they all come to visit.” – Patient

“Visitors are so important to the hospitalized patient. I want to 
meet their families so that I better understand their social support 
system.”– Stroke nurse

“I tell the patients, ‘nobody is going to make you better. It is your 
own responsibility to move’.” – Physical therapist

“We can be more explicit in our explanation to the patient that 
the level of rehab that is appropriate in the acute hospital phase 
is early mobilization and not active strength training.” – Neurologist

“The patients need “to land” in their situation �rst before they can 
start using the skills they have been taught.” – Neurologist

“It would be better if we could be incorporated into the 
multidisciplinary stroke team.” – Social worker 

“The process for referral is not standard. Some team members are 
more likely to involve us than others.” – Social worker

“I was really worried whether I would be able to speak again.” 
– Patient

“Every stroke patient should get a referral to the speech therapist, 
but we do not have time to meet all patients. We need a 
screening system to prioritize.” – Speech therapist

swallow normally in the beginning.” – Family

particularly the ability to discern textures of food. Dieticians can 
help the patient make choices that take these limitations into 
account.” – Dietician

“Food options need to be customized for stroke patients with 
swallowing problems.”  –  Speech therapist 

“Breakfast, lunch and dinner provide only 50% of the nutrition a 
patient may take in. Patients should also be provided with snacks 
in between meals.”  – Dietician

“Good nutrition is essential to provide the patients with the 
strength they need to recover and prepare for discharge.”  
– Dietician

“Overall, the food was not good. It was particularly boring while 
in R15. The rehab center had much better food.” – Patient

“Based on prior complaints, we changed to a menu with three 

appreciate this added variety.” – Nurse

“We are stuck on the fact that the emotions and the body’s 
responses are separate.” – Psychologist

“Having a psychologist on the team is not part of our culture.” 
– Psychologist

“We know it is best to prepare the family for the patient’s 
discharge or transfer, but we don’t always have the time.”  
– Stroke nurse

“I was really upset after being moved. I couldn’t talk, I couldn’t 

helped calm me down.” – Patient

“I knew it was a positive move to leave the stroke unit, but I was 
afraid to leave the level of attention I had become used to.”  
– Patient’s family

“Our post-stroke process is somewhat of a production line. We 
have to get patients through as quickly as possible so that we can 
make room for more acute patients.”  – Neurologist

“The rehabilitation plan for each patient needs to be targeted to 
their speci�c capabilities and needs. We have room for 
improvement in this area.” – Neurologist

“The referral to rehab is currently written by the neurologist. 
However, the physical therapist provides the most relevant 
information regarding the patient’s state of mobilization and 
rehab potential.”  – Neurologist

“We need to better understand which patients are candidates for 
which centers so that we target our referrals more appropriately.” 
– Neurologist

“We can’t pick and choose our patients the way rehab centers 
can.” – Neurologist

“Three of the rehab centers are private. An admission of about 
2-3 weeks �ts with their business model.” 
– Stroke internist, Danderyds Hospital

“An inpatient stay of about 5 days is optimal so the patient can 
let the fact that they have had a stroke sink in. ”  – Neurologist

“Often, the discharge decision is not made until the afternoon 

– Huddinge nurse

– Neurologist

“The cost to keep the patient in the hospital is about twice as 
much as what the municipality pays!”  – Nurse, Huddinge 

these dates are not counted in the 5-day length of stay.” 
– Stroke neurologist

“Sometimes patients arrive here and they think they are only 
staying for only 2 days!” – Rehab physician

“We have such a high turnover of patients that we don’t always 

– Neurologist

“Often patients say, I woke up in rehab.” – Neurosurgeon

“The rehab center I went to was chosen for me, I didn’t have a 
choice.” – Patient 

“I am sometimes amazed that patients come back in 3 months 
and don’t know what kind of stroke they had or why they are 
taking certain medications.” – Neurologist

“We need to follow-up on all of our patients, not only on those 
who get active treatment (thrombolysis or thrombectomy).”  
– Neurologist

“We could bene�t from visiting the neurology center at Karolinska 

acute phases of their stroke care.” – Rehab center coordinator
“It is important that patients and families get information about 

municipality, I see it more as my responsibility.” 
– Social worker, neuroteam

“The patients are in a protected environment while in the hospital. 
When the patient comes home, it can feel like a black hole – 
nothing happens.” – Stroke coordinator 

“I wish I had a description of the patient’s status and activity level 
prior to the stroke. That would help us in planning for rehab.” 
–  Stroke coordinator 

“After rehab I had to go to my primary care physician, but I have 
no trust in their knowledge of stroke … especially my speci�c 
treatment.”  – Patient

“Stroke does not even exist as a diagnosis in primary care today. 
This needs to be recti�ed so that general practitioners will put 
more emphasis on stroke prevention and management.” – SLL 
stroke coordinator 

“Management of blood pressure works well, but not the 
neurologic followup – this varies from general practitioner to 
general practitioner.” – Neurologist 

“The long term follow-up of stroke patients is really missing. 
These patients need both information and social support.” 
– Stroke coordinator SLL

“I would like to get a brief summary of the patient’s response to 
rehab.” – Neurologist 

“It wasn’t until my husband came home it really hit me. Our lives 
had completely changed. I was suddenly responsible for making 
all the decisions. I could have used more support.”   
– Patient’s family

“We can provide some support to help families deal with 
managing the day-to-day are of their loved one following stroke. 
Not all families are connected with the system to receive this 
support.” – SLL stroke coordinator

questions. I had to ask my wife to help. It would have been easier to 
complete via the computer or telephone.”  – Patient

“We have a poor response rate to the questionnaires. We need to 
collaborate to simplify the questions.” – Assistant nurse

“We need to give these patients more time on life support before 
determining whether they will survive. Some patients do survive 
and recover.” – NIVA nurse

“The new building has not been built to accommodate our 
anticipated future demand for NIVA beds.”– Neuro Intensivist 

“Surgery must be approached with caution as patients can 
actually stroke during the procedure.” – Vascular surgeon

“Time from treatment to surgical intervention must be within 14 
days of stroke onset. Our mean time is 7 days, but we make every 
attempt to treat within 48-72 hours.” – Vascular surgeon

“Before introducing the new program at Danderyds, patients were 
referred based on geographical location and age, but today we 
look at each patient’s individual needs and tailor a speci�c plan.” 
– SLL stroke coordinator 

the patient’s anticipated treatment plan and rehabilitation needs. 
We often have to call the hospital for additional information to get 
the whole story.” – Operating manager, Rehab Center

“Our communication with the rehab centers could be improved.” – 
Neurologist 

“Unfortunately we don’t have time to regularly visit the patients 
during their hospital stay. It would be bene�cial to understand 
their individual rehab needs. We have to trust that we get the right 
information from the hospitals.” – Operating manager, Rehab Center

Privacy enhances communication 
and patient satisfaction
Patients indicate they have a need for more privacy. The 
privacy screens that are currently in the rooms are not 

Visitors tend to disrupt other patients in the room and vice 
versa. 

Patients are more focused and are more apt to ask 
questions when they are in a private environment. Studies 
have shown that privacy enhances both patient satisfaction 
and patient-physician communication.

Excessive noise during the night 
disrupts sleep and contributes to 
anxiety
Patients experience a lot of noise during the night 
particularly from other patients. The beeping of the monitor 
alarms not only disturbs their sleep, but also makes them 
anxious as they fear something is wrong. 

Deliver personalized information 
at the right time
Patients and their families express the need for information 

and what is going to happen in the future. They aren’t sure 
that care providers have all the information about their 
status and their prognosis.  

has previously been explained to them and the information 
is frequently repeated. Although a standard folder of 
information is provided, many patients aren’t sure what of 
the information relates to them and when it is relevant.

be given at the right moment when the patient is ready to 
absorb it. They also agree that information should be 

Overstimulation vs. boredom – 
get the right balance
Each patient’s situation is unique based on the impact of 
the stroke on cognition, physical impairment and other 
factors. This can challenge their ability to handle stimuli. On 
R12 and R15, the stimulation level is very low – there is no 
television and little opportunity for socialization. Some 
patients would like more stimuli. Nurses indicate that 
providing television and patient education outside of the 
patient room, and improving the common areas would 
motivate patients to mobilize.

Early mobilization reduces 
complications
The therapy provided in the neurology ward is referred to 
as passive rehabilitation or early mobilization. The physical 
therapist needs to see the patient within 24 hours of 
admission to perform an assessment. The occupational 

hours. Collaboratively, they evaluate the patient’s rehab 
capability and develop a mobilization plan to be carried 
out by the neurology nurses. The therapists remain 
involved to support the transition to rehab or home. This 
means that nurses support patients with passive 
rehabilitation and active rehabilitation doesn’t start until 
patients get to the rehab facility.

Social workers listen and provide 
support 

patient in the context of their new social situation. Social 
workers get involved in the patient’s care when a nurse 
initiates a referral or when the need for evaluation is 

week. The amount of time available to the social worker 
depends on the amount of time purchased by the ward to 
cover all the needs of all of their patients.

Most social evaluations are conducted at the bedside 
where there is limited privacy since private consultation 
rooms are not available. Families are frequently involved to 
provide a complete perspective. The social worker’s role is 
to listen, evaluate their concerns and serve as an 
intermediary in contacting 3rd parties such as the insurance 
company, the patient’s employer or the municipality. 

Speech therapists augment the 
information for diagnosis and 
prognosis
Speech therapists support stroke patients primarily in the 

therapist performs the evaluation at the bedside and then 
reviews the results with the patient. Advice is given about 
types and consistency of foods to avoid swallowing 

eating. 

The speech therapist works in collaboration with the 
multidisciplinary team, but a referral is always required. 

the patient to avoid aspiration and communication 

If the patient’s issues are not resolved prior to discharge, 
the speech therapist refers the patient to the neuro team or 
to the outpatient clinic.  

Good nutrition supports recovery
It is important to involve the dietician in the assessment of 
the patient’s nutrition on the ward. Currently, patients are 
referred to the dietician by the multidisciplinary team if 
nutritional advice or intervention is necessary. Many 

pre-existing condition. Tube feeding can be necessary for a 
period of time until their condition stabilizes and their 
swallowing ability returns. Dieticians provide valuable input 
to the type, volume and duration of tube feeding necessary 
to meet the patient’s energy needs. Dieticians indicate that 
the amount of time they spend with patients on the 
neurology ward is far less than the international guidelines. 

Choice and variety of food 
enhances patient satisfaction

ward. The full potential of the catering service (Sodexo) is 
not being utilized. The patient experience can be easily 
enhanced by adjusting the menu from which they can 
choose meals that they might enjoy. This gives them a 
sense of control as well as accommodates their eating 
preferences and limitations. Family members can support 
patients in making the selections.

Experience of depression can be 
minimized
A stroke can be a traumatic emotional experience for 
patients and families. Depression is common as a result of 
the changes on their daily lives. It is important to educate 
patients and families regarding the signs and symptoms 
they may experience, to support them during their stay 
with psychosocial counselling, and to prepare them 
emotionally for going home or to the rehab facility.

The psychologist is currently rarely involved in the care of 
stroke patients at Solna. Evaluation early in the course of 
their recovery gives an indication of their coping ability and 
rehab potential. It may take up to 8 months to fully realize 
the patient’s potential for recovery, thus, 
neuro-psychological evaluations may also be needed 
during the outpatient phase. 

Level of observation impacts 
patients’ sense of security
A nurse is always present in the stroke unit – day and night 
– often having intense contact with the patient. Patients 
often don’t want to leave the stroke unit because they feel 
secure and cared for. Other patients indicate that this level 
of intense contact can feel like an invasion of privacy. 

patient as well as the family. All of a sudden, the patient is 
no longer monitored and the level of observation by the 
nurses is less direct and less frequent. This can leave the 
patient and family feeling less secure. Patients and families 
need to be prepared for the transfer. At this time in their 
progress, they are more stable and more ready to absorb 
information. 

Referral to rehab must be based 
on individual needs rather than 
tradition

discharge disposition. Most patients in Stockholm County 
are still referred to rehabilitation centers that are 
geographically close to their home. The discharge process 

social situation of the patient. A multidisciplinary planning 
meeting is conducted on R15 twice a week with the goal of 
determining the patients’ potential for rehab and what 
needs to be put in place to support discharge. A physical 
therapist, occupational therapist, stroke nurse, curator, 
neurologist (resident) and senior neurologist are present. 
Medical residents and student nurses often present the 
case. 

Finding the right center requires 
the right information
The evaluation, preparation and handover of patient 
information from the hospital setting to the rehab center is 
not always coordinated. The right information must be 
exchanged so that the patient is appropriately placed and 
the information needs to be updated prior to discharge. 
Also, the patient and family should be properly prepared 
for what they can expect during the transition. 

The rehab center receives information about the patient’s 
medical condition, but they are also interested in the 
patient’s potential for rehab and what therapies might be 
most appropriate. The insights provided by physical 
therapy and occupational therapy are the most valuable in 
determining the patient’s prognosis for recovery of 

the patients they receive are not as capable for rehab as 
was presented. 

The rehab referral process is 
cumbersome
Resources could be better managed if the length of stay 
and discharge date was more predictable.  

Several factors play into the variability including: 

for the referral to rehabilitation
- An electronic referral can only be submitted by the 

- Referrals are typically sent to one rehab center at a time 
in a sequential manner until a center accepts the patient, 
- A patient’s condition can change while awaiting 
acceptance

Rehab centers don’t want to waste their time on reviewing 
candidates who are accepted elsewhere. If the patient is 
ready to be discharged, but there is no bed available, then 
the municipally needs to pay for the ongoing 
hospitalization (“utskrivningsklar ”).  

Managing expectations of 
patients and families requires 
attention
The patients and families can play an active role in 
selecting which rehab location is best for them, but they 
need information.  Currently, they are often not prepared 
for what they can expect in the rehab center as it is not 
always clear to which rehab center they will be going. The 
anticipated length of stay communicated to the patient is 
not always realistic. More and more patients are being 
rehabilitated at home with the assistance of the rehab 
teams.

Focus is increasing on follow-up 
visits to outpatient clinic 
When a patient is discharged, an electronic referral is sent 
to a nurse in the outpatient clinic who schedules a follow 
up meeting within two weeks for all patients who have 
been discharged following a stroke or a TIA. Other patients 
are  referred to their GP after hospitalization. 

The goals of this visit are to provide the patient with advice 
on secondary prevention and control of risk factors for 
(re-)stroke, to evaluate patient outcomes particularly in 
relation to thrombolysis and/or thrombectomy, and to 
facilitate the patient’s own involvement in their disease 
management. During this visit, patients and families can ask 
questions and clarify expectations for recovery. Based on 
the patient’s status, medications and other means of 
managing their risks may be adjusted. Due to limited 
resources, the outpatient nurse only meets some of the 
patients and only one time. 

County-wide forums support 
collaboration between hospitals 
and rehab centers

There are several stroke organizations and forums today 
that meet on a regular basis and exchange information 
about best practice. These forums typically consist of 
representatives from the hospitals and the rehab centers. 
One example of such an organization is “Strokerådet”, the 
leadership of which is strongly supported by Karolinska 
stroke/neurology department. Several rehab centers have 
expressed their interest to get involved, but as of today not 
all of them are invited. They have also expressed a need to 
exchange more knowledge on a regular basis with the 
hospitals through visits or other events. 

Rehab in the home via the 
neuroteam is becoming more 
common

About 21 multidisciplinary neuroteams operate within the 

stroke patients. The goal of the neuroteam is to help the 
patient stabilize and return, to the degree possible, to their 
pre-stroke level of functioning. The duration of patient 
enrollment varies from a few weeks to a year. 

The neuroteam receives information about the patient via 
TakeCare and contacts the patient within two days to 
schedule a home visit (preferably) or a visit to the rehab 
center. An assessment is performed and a treatment plan is 
developed. The neuroteams collaborate with the home care 
service (hemtjänst) and the case administrator.

Knowledge of stroke in primary 
care can be augmented
Once the patient returns home, they typically return to their 
general practitioner for most health issues including the 
followup related to their stroke. Several patients indicate 
that they don’t think the general practitioners have 

experience.

Follow-up of patients over time is 
limited
For stroke patients, there is very limited long-term support 
for how they can best manage their condition, potential 
complications and how to avoid them, and managing their 
everyday life over time. Many stroke patients feel isolated 
and need more social contact. Patient organizations in 

want to be part of a formalized organisation.  

Patients are linked to American or other foreign sites where 

should not replace the face-to-face interaction with the 

Support for families of stroke 
patients is key to recovery
Families of stroke patients generally feel secure when their 
loved ones are in the hospital or at a rehab center. The 
patients are being looked after 24 hours a day. It is not until 
the patient arrives home that their families realize how 
much their life has changed. Many families need more sup-
port in how to manage  daily tasks and social-emotional 
impact of living with someone who has had a stroke. The 
neuroteams can provide support for a period, but over 

Data to be collected from the 
patient regarding their experience 
and outcomes is not coordinated

After discharge, stroke patients can receive multiple 
questionnaires: from Karolinska, from the neurology 
department, from RiksStroke, and from the referring 
hospital if they were transferred later to Karolinska. The 
RiksStroke questionnaire is sent via paper. Today, Mina 

limited feedback is collected from the patient’s family 
regarding their care.

Critically ill and hemorrhagic 
stroke patients follow a separate 
route
Patients with hemorrhagic stroke, unstable or complicated 
ischemic stroke or following neurosurgery are cared for on 
the NIVA. Any patient who is intubated, requires intensive 
care. Nurses who work on the NIVA are well-trained and 
function very independently. The NIVA team has 
developed a grading scale to guide decisions regarding 
patient transfer or discharge. When it is determined that a 
stroke is not survivable, families are supported by the NIVA 

may be kept on life support for a period of time to ensure 
the viability of organs suitable for donation. The number of 

third of the beds are closed due to these shortages.

Vascular surgery is well-engaged 
throughout the process

potentially unstable plaque is visualized on the ipsilateral 
side via CT angio, the vascular surgeon may be consulted 
and a stent may be placed during the angio procedure for 
neurothrombectomy. In the acute phase, additional workup 
may be done (such as duplex ultrasound) to diagnose the 
potential source of the thrombus and determine additional 
treatment options. Weekly rounds are held with a 
multidisciplinary team to review relevant cases. Annually, 
approximately 10 carotid stents are performed at Solna and 
approximately 80 patients undergo surgery to correct 
carotid stenosis following a stroke. Use of surgery as a 
preventative measure is quite rare.

A Stroke Coordinator functioning 
on a regional level will enhance 
the discharge process across the 
county 

Since 2005, SLL introduced two stroke coordinators to 
support the rehab planning process within the county. 

hospitals to go through the program which has included 
daily multidisciplinary team meetings to individually 
discuss each patient’s discharge and rehab plan. 

Since introducing multidisciplinary teams at Danderyds 
Hospital, more patients have now been referred to 
neuroteams compared to a couple of years ago. Karolinska 
Solna refers most patients to rehab centers compared to 
the other hospitals.

to rehab centers regarding 
patient’s treatment plan

The rehab centers receive the medical information about 
the patient via Take Care. Sometimes the rehab center calls 
the nurse on the neurology ward to receive additional 
information. The rehab centers within the Stockholm 
County Council have expressed a need for additional 
information including the patient’s potential for rehab, the 
preferred therapies, any follow-up visits and future scans 
required. It is also not always clear to which rehab center 
the patient will be transferred. Sometimes a rehab center is 

than the patient was sent to another center. In some cases, 

by the center to which they are sent.

Work spot 
neurologists

Social area for 
patients and family

Communication 
booklet attached to 
nurse cabinet

Patient monitorPatient room in R12Reception R12Entrance R12 Stroke information at 
R12

Patient view from the 
bed

Thrombectomy checklist which stroke Family room Information available in family roomDesk stroke nurse 
coordinator in reception

Workspace for stroke 
nurse in stroke unit

Tips for activating 
stroke patients

Entrance to neurology 
department for family

Patient information available in the social 
area

Entrance Rehab Station Stockholm
(http://www.rehabstation.se/Rehabilitering/Rehab/Sok-rehab-hos-oss/Inom/)

Rehab training at  Rehab Station Stockholm
(http://www.rehabstation.se/Rehabilitering/Om-oss/Nyheter--Ar-
tiklar/Nyheter--Artiklar---Rehab-Station/Rullstolsbasket/)

Garden Rehab Station Stockholm
(http://www.rehabstation.se/Rehabilitering/Rehab/Stroke/)

Rehab traning @ Daderyd rehab center
(http://www.ds.se/rehabiliteringsmedicin)

Training appartment @ Daderyd rehab center 
(http://www.mynewsdesk.com/se/danderyds_sjukhus/pressre-
lae/nyinvigning-av-home-en-hoegteknologisk-traeningslaegenhet-foer-strokepatient
er-761693)

Stockholms Sjukhem
(http://www.stockholmssjukhem.se/Om-oss/)

Stroke Neuro Team
http://www.stockholmssjukhem.se/Rehabilitering/Rehabcentrum-Bromma/Neuroteam-Bromma/

- Monitor compliance with secondary prevention
- Provide advice on reduction of risk factors
- Evaluate patient outcomes

Outcome outpatient clinic

Measures:  - EQSD
  - MOCA
  - MRS
  - NIHSS
  - BPNeurologist

- Adjust prescriptions for 
   secondary prevention as needed
- Evaluate control of risk factors
- Evaluate patient outcomes

Rehab Station Stockholm
Stora Sköndal
Daderyd rehab center 
Stockholms Sjukhem

*

MDT meets

MULT DISCIPLINARY TEAM MEETING (MDT - social round) - twice a week

Stroke nurse

- Assess patient status through 
   observation and monitoring
- Plan additional tests
- Administer medications and 
   interventions 
- Mobilize the patient (passive)
- Evaluate patient response
- Educate on stroke and 
   recovery
- Prepare for discharge

Occupational
therapist

Physical
therapist

+
- Evaluate patient
- Recommend therapy plan
- Conduct daily rounds for 
   interdiscipinary communication
- Educate patient on stroke and 
   recovery expectations
- Prepare for discharge

Neurologist

- Evaluate patient 
- Prescribe treatment 
- Conduct daily rounds 
   for interdisciplinary 
   communication
- Educate patient on 
   stroke and recovery 
   expectations
- Prepare for discharge

Speech
therapist

- Perform swallowing test
- Provide information 
- Provide speech therapy 
   to patients with aphasia 

   help the patient with speech
   issues and to prevent 

- Write referral to neuro-teams 
   or outpatient clinic

Social 
worker

- Coordinate the patient's 
   case
- Counsel patients and 
   families

Psychologist

- Provide mental health care
- Cognitive screening 
- Educate patients and 
   family members

   strategies

Dietician

- Order diet to prevent or correct 
   malnutrition
- Educate patient on eating 
   patterns to reduce risk of stroke
- Perform nutritional assessment 
   within 24 hours of admission
- Enhance the use of the dietary 
   menu system

MEDICAL ROUND “Tavelmöte” – every weekday - 20 minutes

Nursing assistant

- discuss the patients’ potential for rehab
- plan the discharge process

- discuss patient status
- discuss transfer from R12 to R15

always present

always present sometimes present

sometimes present currently not active at the ward
Stable and brought to R15 or transferred to another hospital

Admission to stroke unit R12

oror

 DischargedTransfer to  unit R15

Meeting with the stroke nurse 

Initial assessment Setup rehab plan Rehab DischargeReceives portfolio with 
personal rehab goals

Meeting with the neurologist

Possible discharge:

• Home without any further rehabilitation
• Home with a neuroteam
• Home with domiciliary care (hemtjänst)
• Elderly home
• Assisted living
• Another rehab center

After 24h, Ready for
discharge?stable? 

Stable? 

If tPA or Trombectomy

If no treatment 

Stable? 

if neurosurgery or severe NT
and in need of ventilation

Other
hospital

Other
wards 

Home

Passes away

Assisted
living

Outpatient clinic Outpatient clinic

Neurology Department R15Stroke Unit R12

NO

NO
YES

OCCASIONALLY

YES
NO

NO

YES

YES

(2014)

50%

10% 10% 20-25%

1724 / year 

16 beds

697 stroke / year 

1237 / year 

6 beds

15%

38%

13% 1% others

11%

20-21%

MONITOR, DELIVER CARE, INVESTIGATE, DIAGNOSE, TREAT DELIVER CARE, INVESTIGATE, DIAGNOSE, TREAT FOLLOW-UP ON SECONDARY PREVENTION

ACUTE PHASE SUBACUTE PHASE CHRONIC PHASE

Percentage of patients evaluated 
by a speech therapist (2012-2013)

23 %25 %
29 %

43 %44 %46 %

66 %

Karolinska 
Solna

S:t Görans 
Sjukhus

+164 %

Södertälje 
sjukhus

Danderyds 
Sjukhus

Södersjuk-
huset

Karolinska 
Huddinge

Norrtälje 
Sjukhus

Numerator: Number of stroke patients who were evaluated by a speech therapist or an 
otorhinolaryngology specialist during their hospital stay.

Denominator: Total number of stroke patients registered at RiksStroke  

.

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

 
Note:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

Percentage of patients depressed 
3 months after stroke* (2011-2013)

* Less than 75 % of the patients were followed up

Karolinska Solna
2011 - 2013

Karolinska Solna compared to hospitals in 
Stockholm County Council 2013

7 %

14 %

14 %

16 %

17 %

17 %

18 %

Sweden: 14 %

Norrtälje Sjukhus*

Karolinska Huddinge*

Karolinska Solna*

Danderyds Sjukhus

Södertälje sjukhus

S:t Görans Sjukhus

Södersjukhuset

14 %
13 %

22 %

2011* 2012 2013*

.

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

 
Note: The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

with rehabilitation (2010-2014)

Rehabilitation given during hospitalization Rehabilitation after discharge
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* Includes patients indicating that they were very satis ed or satis ed with the rehabilitation given

 
Note 1: Numerator: Number of stroke patients who (in a survey) said they were satis ed or very 
 satis ed with the rehabilitation 
 Denominator: Total number of stroke patients who responded to the survey
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there. Patients that relapsed within 28 days are excluded. Missing data is 
 excluded when calculating other percentages. 

(Source: Riksstroke) 

Percentage of patients who return 
to the outpatient clinic 3 months 
after discharge* (2011-2013)
* Less than 75 % of the patients were followed up 
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Note:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

Functional abilities after stroke*
(2013)
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* Less than 75 % of the patients were followed up 

Note 1:  Numerator: Number of patient who are ADL-independent (activities in daily life) 
 3 months after the stroke. 
 Denominator: Total number of stroke patients registered at Riksstroke, that were alive
 and ADL-independent before the stroke.
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

Patient satisfaction of hospital 
care provided
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Note
 three months after the acute phase.
 Denominator: Total number of stroke patients who responded to the survey.

(Source: Socialstyrelsen - Öppna Jämförelser (2014), Riksstroke)   

Mortality rates (2010-2012)
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Note: Karolinska Solna is the only hospital within SLL that performs thrombectomy, hence 
 they receive more severe cases.  

(Source: Socialstyrelsen – Öppna Jämförelser/Patientregistret och Dödsorsaksregistret, 
Socialstyrelsen. (2014) 

Other complications
2010-2014, Karolinska Solna

Karolinska compared with Sweden% of patients with Deep vein thrombosis (DVP)   
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1,2 %
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% of patients with pneumonia
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2014
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0,8 %

Deep vein 
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Pneumonia

Karolinska Solna

Sweden

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke) 

hemorrhage within 36 hours after 
a thrombolysis treatment (2011-2013)

Karolinska Solna
2011 - 2013

Karolinska Solna compared to hospitals in 
Stockholm County Council 2013
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Sweden: 4 %
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16 %

10 %

20132011 2012

 
Note 1: Patients aged between 18 - 80 years old.
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there. Patients that relapsed within 28 days are excluded. Missing data is 
 excluded when calculating other percentages. 

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   
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Vascular surgeon
- perform duplex 
   ultrasound
- diagnose the potential 
   source of the thrombus 
- determine additional 
   treatment options

Flexible, tailored 
patient 

information and 
education

Enhance existing 
patient 

environment

Expand the 
multidisciplinary 

care team

Enhance patient 
satisfaction with 

food choices

Preventive 
psychology care 
and emotional 

support

Optimize the 
surveys sent to 

patients

Match patient 
needs to rehab 

options

Digitize the 
cognitive 

assessment

Increase % of 
post-discharge 

follow-up visit in 
the outpatient 

clinic

 Diagnostic tools 
to identify the 
source of the 

thrombus

Visualize the patient 
journey to clarify 
expectations at 
various stages

Nutritional 
assessment within 24 
hours with automated 
referral to dietician as 

needed

Integrate electronic 
support for 
medication 

management

Enhanced 
monitoring can 
support earlier 
patient transfer 

Educate 
general 

practitioners 
on stroke 

management

diagnostic tools to identify unstable 
plaque and the probable source of 
the thrombus.

Develop a patient collaboration tool 
to provide the right information to 
patients and their families at the right 
time in the course of their treatment 
and recovery. Introduce 
multi-modality features such as a 
combination of text, speech and 
movies.

Continuous telemetry monitoring in 
R15 with early warning scores would 
make it possible to determine if a 
patient’s status is deteriorating in a 
more timely manner. With such 
monitoring in place it would enhance 
the safety of transferring the patient 
with less risk of missing an important 
deviation. 

Design a patient journey wall in which patients 
can visualize, and possibly interact, with the 

Incorporate inspirational quotes from prior 
patients. Include an on-line view with links to 
relevant patient education, FAQs and patient 
forums.

Reorient the beds within the patient 
rooms to take best advantage of the 
daylight and view from the window. 
Add more chairs for patient visitors. 
Hang posters in the rooms to support 
the educational needs of patients 
and families. 

Select a standard nutritional assessment tool, 
automate it using the electronic patient record 
system, and use it to assess patients on 
admission. Automatically generate referrals to 
the dietician for nutritional counselling based on 
the assessment score. Positive results from a 
swallowing assessment should also trigger a 
referral to the dietician.

Expand menu choices available 

the new menu options so that they 
can support patients and families in 
making the best selections based on 
the patient condition. Develop tools 
for family to support the ordering of 
meals and snacks for the patient. 

Develop standard screening tools for 
physicians and nurses that drive 
referrals to additional support 
personnel as necessary. 
Automatically generate the referral 
according to the results of the screen. 
Provide guidelines for the number of 
follow-up visits allowed based on the 
patient’s condition. Track the number 
of consultations to determine 
demand and correlate with budget.

Integrate the psychologist into the 

on signs and symptoms of depression 
and how to refer a patient or family 
member for psychological counselling 
as needed. Provide social connectivity 
for patients and families while in the 
hospital as well as links to support 
groups post-discharge.

Implement a closed-loop, integrated medication 
management system for physician order 
entry/prescribing, pharmacy dispensing and 
nursing administration. Create a centralized 

county and make it available at least for 
reference to all care providers with appropriate 
security to see the information.

Create a catalogue, preferably on line, 
where the latest information on 
available services per rehab center is 
maintained. Match the patient’s needs 
and rehab potential to the appropriate 
rehab center. Create a patient-friendly 
version of the catalogue including 
what the patient and family can 

previous patients.

Reduce the redundancy in surveys by 
consolidating the questions into one. 
Make the surveys available via an 
on-line patient collaboration tool so 
that patients can choose their 
preferred route of completion. 

Develop and test digital approaches 
to cognitive screening. Use the results 
to analyze reaction times and 
cognitive processing and feed this 
information into treatment decisions 
and support for rehabilitation.

Schedule follow-ups for all patients 
following TIA or stroke (call from nurse 
@ 6 weeks; visit with physician & 
nurse @ 3 months). Develop a process 
so that no-shows are contacted for 
rescheduling. Increase the 
connectivity with the rehab centers so 
that the neurology department 
receives a summary of the patient’s 
progress and outcomes. 

Develop a user-friendly online 
education program to provide short 
courses and refresher trainings to 
strengthen the knowledge and skills of 
general practitioners in identifying 
patients at risk, prescribing secondary 
prevention and overall management 
patients following a stroke. 

Emilie Erhardt, Debbie Slye, Tamar Schirman, Elke Daemen and Emelie Håkansson 

1.5 day (mean) 3.8 days (mean) within 2-3 weeks 
after discharge

within 3 months
after discharge
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Thrombectomy patients
 
check every 4 hours:

- BP    - NIH / GCS
- SpO2  - Temperature 
- Pulse  - Glucose  
- Wound healing 

Thrombolysis patients
a 
check every 6 hours:

- BP  
- NIHSS / GCS
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Thrombectomy patients
 
check every 1/2 hour for 4 hours, 
then every hour:

- BP    - Temperature    
- SpO2 - Glucose    
- Pulse - Wound healing

Assess NIHSS/GCS on arrival, 
then every 1/2 hour X2, then 
every 1 hour X3, then every 
2 hours X4, then every 4 hours. 
  
 Thrombolysis patients
a 
check every 4 hours: 

- BP  
- NIHSS / GCS
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“When you are trying to sleep, the alarms are really annoying. 
Isn’t there a way to silence them?” – Patient

“I didn’t know if the monitor beeps were related to me or my 
neighbor … which made me even more worried.” – Patient

“My two roommates were so disruptive that I couldn’t get any 
rest.”  – Patient

“I didn’t know anything about a stroke and needed information at 
a very basic level.”  – Patient 

“Some patients are afraid or in denial, so they can’t listen or 
absorb what is told to them.”  – Rehab physician

“I prefer to get information directly from the doctor, but the 
doctor doesn’t always have time.” –  Patient

“50% of the questions are posed by the family members.” 
– Stroke nurse

“As soon as they put the monitor patches on my body, I knew this 
was serious. I needed to understand what was going to happen.” 
– Patient

“You can explain 100 times, but sometimes the patient has 
cognitive barriers to receiving the information.” – Stroke nurse

“There are very few things to do on the ward. It would be nice if 
there was a TV or some social activities so that I could learn 
about my condition and relate with other patients.” – Patient 

“Patients get bored here. Families sometimes bring in a computer 
so that they can watch movies or connect with family.”  
– Stroke nurse

bed? ” – Stroke nurse

“I have four children and a husband. You can imagine how 
challenging it is when they all come to visit.” – Patient

“Visitors are so important to the hospitalized patient. I want to 
meet their families so that I better understand their social support 
system.”– Stroke nurse

“I tell the patients, ‘nobody is going to make you better. It is your 
own responsibility to move’.” – Physical therapist

“We can be more explicit in our explanation to the patient that 
the level of rehab that is appropriate in the acute hospital phase 
is early mobilization and not active strength training.” – Neurologist

“The patients need “to land” in their situation �rst before they can 
start using the skills they have been taught.” – Neurologist

“It would be better if we could be incorporated into the 
multidisciplinary stroke team.” – Social worker 

“The process for referral is not standard. Some team members are 
more likely to involve us than others.” – Social worker

“I was really worried whether I would be able to speak again.” 
– Patient

“Every stroke patient should get a referral to the speech therapist, 
but we do not have time to meet all patients. We need a 
screening system to prioritize.” – Speech therapist

swallow normally in the beginning.” – Family

particularly the ability to discern textures of food. Dieticians can 
help the patient make choices that take these limitations into 
account.” – Dietician

“Food options need to be customized for stroke patients with 
swallowing problems.”  –  Speech therapist 

“Breakfast, lunch and dinner provide only 50% of the nutrition a 
patient may take in. Patients should also be provided with snacks 
in between meals.”  – Dietician

“Good nutrition is essential to provide the patients with the 
strength they need to recover and prepare for discharge.”  
– Dietician

“Overall, the food was not good. It was particularly boring while 
in R15. The rehab center had much better food.” – Patient

“Based on prior complaints, we changed to a menu with three 

appreciate this added variety.” – Nurse

“We are stuck on the fact that the emotions and the body’s 
responses are separate.” – Psychologist

“Having a psychologist on the team is not part of our culture.” 
– Psychologist

“We know it is best to prepare the family for the patient’s 
discharge or transfer, but we don’t always have the time.”  
– Stroke nurse

“I was really upset after being moved. I couldn’t talk, I couldn’t 

helped calm me down.” – Patient

“I knew it was a positive move to leave the stroke unit, but I was 
afraid to leave the level of attention I had become used to.”  
– Patient’s family

“Our post-stroke process is somewhat of a production line. We 
have to get patients through as quickly as possible so that we can 
make room for more acute patients.”  – Neurologist

“The rehabilitation plan for each patient needs to be targeted to 
their speci�c capabilities and needs. We have room for 
improvement in this area.” – Neurologist

“The referral to rehab is currently written by the neurologist. 
However, the physical therapist provides the most relevant 
information regarding the patient’s state of mobilization and 
rehab potential.”  – Neurologist

“We need to better understand which patients are candidates for 
which centers so that we target our referrals more appropriately.” 
– Neurologist

“We can’t pick and choose our patients the way rehab centers 
can.” – Neurologist

“Three of the rehab centers are private. An admission of about 
2-3 weeks �ts with their business model.” 
– Stroke internist, Danderyds Hospital

“An inpatient stay of about 5 days is optimal so the patient can 
let the fact that they have had a stroke sink in. ”  – Neurologist

“Often, the discharge decision is not made until the afternoon 

– Huddinge nurse

– Neurologist

“The cost to keep the patient in the hospital is about twice as 
much as what the municipality pays!”  – Nurse, Huddinge 

these dates are not counted in the 5-day length of stay.” 
– Stroke neurologist

“Sometimes patients arrive here and they think they are only 
staying for only 2 days!” – Rehab physician

“We have such a high turnover of patients that we don’t always 

– Neurologist

“Often patients say, I woke up in rehab.” – Neurosurgeon

“The rehab center I went to was chosen for me, I didn’t have a 
choice.” – Patient 

“I am sometimes amazed that patients come back in 3 months 
and don’t know what kind of stroke they had or why they are 
taking certain medications.” – Neurologist

“We need to follow-up on all of our patients, not only on those 
who get active treatment (thrombolysis or thrombectomy).”  
– Neurologist

“We could bene�t from visiting the neurology center at Karolinska 

acute phases of their stroke care.” – Rehab center coordinator
“It is important that patients and families get information about 

municipality, I see it more as my responsibility.” 
– Social worker, neuroteam

“The patients are in a protected environment while in the hospital. 
When the patient comes home, it can feel like a black hole – 
nothing happens.” – Stroke coordinator 

“I wish I had a description of the patient’s status and activity level 
prior to the stroke. That would help us in planning for rehab.” 
–  Stroke coordinator 

“After rehab I had to go to my primary care physician, but I have 
no trust in their knowledge of stroke … especially my speci�c 
treatment.”  – Patient

“Stroke does not even exist as a diagnosis in primary care today. 
This needs to be recti�ed so that general practitioners will put 
more emphasis on stroke prevention and management.” – SLL 
stroke coordinator 

“Management of blood pressure works well, but not the 
neurologic followup – this varies from general practitioner to 
general practitioner.” – Neurologist 

“The long term follow-up of stroke patients is really missing. 
These patients need both information and social support.” 
– Stroke coordinator SLL

“I would like to get a brief summary of the patient’s response to 
rehab.” – Neurologist 

“It wasn’t until my husband came home it really hit me. Our lives 
had completely changed. I was suddenly responsible for making 
all the decisions. I could have used more support.”   
– Patient’s family

“We can provide some support to help families deal with 
managing the day-to-day are of their loved one following stroke. 
Not all families are connected with the system to receive this 
support.” – SLL stroke coordinator

questions. I had to ask my wife to help. It would have been easier to 
complete via the computer or telephone.”  – Patient

“We have a poor response rate to the questionnaires. We need to 
collaborate to simplify the questions.” – Assistant nurse

“We need to give these patients more time on life support before 
determining whether they will survive. Some patients do survive 
and recover.” – NIVA nurse

“The new building has not been built to accommodate our 
anticipated future demand for NIVA beds.”– Neuro Intensivist 

“Surgery must be approached with caution as patients can 
actually stroke during the procedure.” – Vascular surgeon

“Time from treatment to surgical intervention must be within 14 
days of stroke onset. Our mean time is 7 days, but we make every 
attempt to treat within 48-72 hours.” – Vascular surgeon

“Before introducing the new program at Danderyds, patients were 
referred based on geographical location and age, but today we 
look at each patient’s individual needs and tailor a speci�c plan.” 
– SLL stroke coordinator 

the patient’s anticipated treatment plan and rehabilitation needs. 
We often have to call the hospital for additional information to get 
the whole story.” – Operating manager, Rehab Center

“Our communication with the rehab centers could be improved.” – 
Neurologist 

“Unfortunately we don’t have time to regularly visit the patients 
during their hospital stay. It would be bene�cial to understand 
their individual rehab needs. We have to trust that we get the right 
information from the hospitals.” – Operating manager, Rehab Center

Privacy enhances communication 
and patient satisfaction
Patients indicate they have a need for more privacy. The 
privacy screens that are currently in the rooms are not 

Visitors tend to disrupt other patients in the room and vice 
versa. 

Patients are more focused and are more apt to ask 
questions when they are in a private environment. Studies 
have shown that privacy enhances both patient satisfaction 
and patient-physician communication.

Excessive noise during the night 
disrupts sleep and contributes to 
anxiety
Patients experience a lot of noise during the night 
particularly from other patients. The beeping of the monitor 
alarms not only disturbs their sleep, but also makes them 
anxious as they fear something is wrong. 

Deliver personalized information 
at the right time
Patients and their families express the need for information 

and what is going to happen in the future. They aren’t sure 
that care providers have all the information about their 
status and their prognosis.  

has previously been explained to them and the information 
is frequently repeated. Although a standard folder of 
information is provided, many patients aren’t sure what of 
the information relates to them and when it is relevant.

be given at the right moment when the patient is ready to 
absorb it. They also agree that information should be 

Overstimulation vs. boredom – 
get the right balance
Each patient’s situation is unique based on the impact of 
the stroke on cognition, physical impairment and other 
factors. This can challenge their ability to handle stimuli. On 
R12 and R15, the stimulation level is very low – there is no 
television and little opportunity for socialization. Some 
patients would like more stimuli. Nurses indicate that 
providing television and patient education outside of the 
patient room, and improving the common areas would 
motivate patients to mobilize.

Early mobilization reduces 
complications
The therapy provided in the neurology ward is referred to 
as passive rehabilitation or early mobilization. The physical 
therapist needs to see the patient within 24 hours of 
admission to perform an assessment. The occupational 

hours. Collaboratively, they evaluate the patient’s rehab 
capability and develop a mobilization plan to be carried 
out by the neurology nurses. The therapists remain 
involved to support the transition to rehab or home. This 
means that nurses support patients with passive 
rehabilitation and active rehabilitation doesn’t start until 
patients get to the rehab facility.

Social workers listen and provide 
support 

patient in the context of their new social situation. Social 
workers get involved in the patient’s care when a nurse 
initiates a referral or when the need for evaluation is 

week. The amount of time available to the social worker 
depends on the amount of time purchased by the ward to 
cover all the needs of all of their patients.

Most social evaluations are conducted at the bedside 
where there is limited privacy since private consultation 
rooms are not available. Families are frequently involved to 
provide a complete perspective. The social worker’s role is 
to listen, evaluate their concerns and serve as an 
intermediary in contacting 3rd parties such as the insurance 
company, the patient’s employer or the municipality. 

Speech therapists augment the 
information for diagnosis and 
prognosis
Speech therapists support stroke patients primarily in the 

therapist performs the evaluation at the bedside and then 
reviews the results with the patient. Advice is given about 
types and consistency of foods to avoid swallowing 

eating. 

The speech therapist works in collaboration with the 
multidisciplinary team, but a referral is always required. 

the patient to avoid aspiration and communication 

If the patient’s issues are not resolved prior to discharge, 
the speech therapist refers the patient to the neuro team or 
to the outpatient clinic.  

Good nutrition supports recovery
It is important to involve the dietician in the assessment of 
the patient’s nutrition on the ward. Currently, patients are 
referred to the dietician by the multidisciplinary team if 
nutritional advice or intervention is necessary. Many 

pre-existing condition. Tube feeding can be necessary for a 
period of time until their condition stabilizes and their 
swallowing ability returns. Dieticians provide valuable input 
to the type, volume and duration of tube feeding necessary 
to meet the patient’s energy needs. Dieticians indicate that 
the amount of time they spend with patients on the 
neurology ward is far less than the international guidelines. 

Choice and variety of food 
enhances patient satisfaction

ward. The full potential of the catering service (Sodexo) is 
not being utilized. The patient experience can be easily 
enhanced by adjusting the menu from which they can 
choose meals that they might enjoy. This gives them a 
sense of control as well as accommodates their eating 
preferences and limitations. Family members can support 
patients in making the selections.

Experience of depression can be 
minimized
A stroke can be a traumatic emotional experience for 
patients and families. Depression is common as a result of 
the changes on their daily lives. It is important to educate 
patients and families regarding the signs and symptoms 
they may experience, to support them during their stay 
with psychosocial counselling, and to prepare them 
emotionally for going home or to the rehab facility.

The psychologist is currently rarely involved in the care of 
stroke patients at Solna. Evaluation early in the course of 
their recovery gives an indication of their coping ability and 
rehab potential. It may take up to 8 months to fully realize 
the patient’s potential for recovery, thus, 
neuro-psychological evaluations may also be needed 
during the outpatient phase. 

Level of observation impacts 
patients’ sense of security
A nurse is always present in the stroke unit – day and night 
– often having intense contact with the patient. Patients 
often don’t want to leave the stroke unit because they feel 
secure and cared for. Other patients indicate that this level 
of intense contact can feel like an invasion of privacy. 

patient as well as the family. All of a sudden, the patient is 
no longer monitored and the level of observation by the 
nurses is less direct and less frequent. This can leave the 
patient and family feeling less secure. Patients and families 
need to be prepared for the transfer. At this time in their 
progress, they are more stable and more ready to absorb 
information. 

Referral to rehab must be based 
on individual needs rather than 
tradition

discharge disposition. Most patients in Stockholm County 
are still referred to rehabilitation centers that are 
geographically close to their home. The discharge process 

social situation of the patient. A multidisciplinary planning 
meeting is conducted on R15 twice a week with the goal of 
determining the patients’ potential for rehab and what 
needs to be put in place to support discharge. A physical 
therapist, occupational therapist, stroke nurse, curator, 
neurologist (resident) and senior neurologist are present. 
Medical residents and student nurses often present the 
case. 

Finding the right center requires 
the right information
The evaluation, preparation and handover of patient 
information from the hospital setting to the rehab center is 
not always coordinated. The right information must be 
exchanged so that the patient is appropriately placed and 
the information needs to be updated prior to discharge. 
Also, the patient and family should be properly prepared 
for what they can expect during the transition. 

The rehab center receives information about the patient’s 
medical condition, but they are also interested in the 
patient’s potential for rehab and what therapies might be 
most appropriate. The insights provided by physical 
therapy and occupational therapy are the most valuable in 
determining the patient’s prognosis for recovery of 

the patients they receive are not as capable for rehab as 
was presented. 

The rehab referral process is 
cumbersome
Resources could be better managed if the length of stay 
and discharge date was more predictable.  

Several factors play into the variability including: 

for the referral to rehabilitation
- An electronic referral can only be submitted by the 

- Referrals are typically sent to one rehab center at a time 
in a sequential manner until a center accepts the patient, 
- A patient’s condition can change while awaiting 
acceptance

Rehab centers don’t want to waste their time on reviewing 
candidates who are accepted elsewhere. If the patient is 
ready to be discharged, but there is no bed available, then 
the municipally needs to pay for the ongoing 
hospitalization (“utskrivningsklar ”).  

Managing expectations of 
patients and families requires 
attention
The patients and families can play an active role in 
selecting which rehab location is best for them, but they 
need information.  Currently, they are often not prepared 
for what they can expect in the rehab center as it is not 
always clear to which rehab center they will be going. The 
anticipated length of stay communicated to the patient is 
not always realistic. More and more patients are being 
rehabilitated at home with the assistance of the rehab 
teams.

Focus is increasing on follow-up 
visits to outpatient clinic 
When a patient is discharged, an electronic referral is sent 
to a nurse in the outpatient clinic who schedules a follow 
up meeting within two weeks for all patients who have 
been discharged following a stroke or a TIA. Other patients 
are  referred to their GP after hospitalization. 

The goals of this visit are to provide the patient with advice 
on secondary prevention and control of risk factors for 
(re-)stroke, to evaluate patient outcomes particularly in 
relation to thrombolysis and/or thrombectomy, and to 
facilitate the patient’s own involvement in their disease 
management. During this visit, patients and families can ask 
questions and clarify expectations for recovery. Based on 
the patient’s status, medications and other means of 
managing their risks may be adjusted. Due to limited 
resources, the outpatient nurse only meets some of the 
patients and only one time. 

County-wide forums support 
collaboration between hospitals 
and rehab centers

There are several stroke organizations and forums today 
that meet on a regular basis and exchange information 
about best practice. These forums typically consist of 
representatives from the hospitals and the rehab centers. 
One example of such an organization is “Strokerådet”, the 
leadership of which is strongly supported by Karolinska 
stroke/neurology department. Several rehab centers have 
expressed their interest to get involved, but as of today not 
all of them are invited. They have also expressed a need to 
exchange more knowledge on a regular basis with the 
hospitals through visits or other events. 

Rehab in the home via the 
neuroteam is becoming more 
common

About 21 multidisciplinary neuroteams operate within the 

stroke patients. The goal of the neuroteam is to help the 
patient stabilize and return, to the degree possible, to their 
pre-stroke level of functioning. The duration of patient 
enrollment varies from a few weeks to a year. 

The neuroteam receives information about the patient via 
TakeCare and contacts the patient within two days to 
schedule a home visit (preferably) or a visit to the rehab 
center. An assessment is performed and a treatment plan is 
developed. The neuroteams collaborate with the home care 
service (hemtjänst) and the case administrator.

Knowledge of stroke in primary 
care can be augmented
Once the patient returns home, they typically return to their 
general practitioner for most health issues including the 
followup related to their stroke. Several patients indicate 
that they don’t think the general practitioners have 

experience.

Follow-up of patients over time is 
limited
For stroke patients, there is very limited long-term support 
for how they can best manage their condition, potential 
complications and how to avoid them, and managing their 
everyday life over time. Many stroke patients feel isolated 
and need more social contact. Patient organizations in 

want to be part of a formalized organisation.  

Patients are linked to American or other foreign sites where 

should not replace the face-to-face interaction with the 

Support for families of stroke 
patients is key to recovery
Families of stroke patients generally feel secure when their 
loved ones are in the hospital or at a rehab center. The 
patients are being looked after 24 hours a day. It is not until 
the patient arrives home that their families realize how 
much their life has changed. Many families need more sup-
port in how to manage  daily tasks and social-emotional 
impact of living with someone who has had a stroke. The 
neuroteams can provide support for a period, but over 

Data to be collected from the 
patient regarding their experience 
and outcomes is not coordinated

After discharge, stroke patients can receive multiple 
questionnaires: from Karolinska, from the neurology 
department, from RiksStroke, and from the referring 
hospital if they were transferred later to Karolinska. The 
RiksStroke questionnaire is sent via paper. Today, Mina 

limited feedback is collected from the patient’s family 
regarding their care.

Critically ill and hemorrhagic 
stroke patients follow a separate 
route
Patients with hemorrhagic stroke, unstable or complicated 
ischemic stroke or following neurosurgery are cared for on 
the NIVA. Any patient who is intubated, requires intensive 
care. Nurses who work on the NIVA are well-trained and 
function very independently. The NIVA team has 
developed a grading scale to guide decisions regarding 
patient transfer or discharge. When it is determined that a 
stroke is not survivable, families are supported by the NIVA 

may be kept on life support for a period of time to ensure 
the viability of organs suitable for donation. The number of 

third of the beds are closed due to these shortages.

Vascular surgery is well-engaged 
throughout the process

potentially unstable plaque is visualized on the ipsilateral 
side via CT angio, the vascular surgeon may be consulted 
and a stent may be placed during the angio procedure for 
neurothrombectomy. In the acute phase, additional workup 
may be done (such as duplex ultrasound) to diagnose the 
potential source of the thrombus and determine additional 
treatment options. Weekly rounds are held with a 
multidisciplinary team to review relevant cases. Annually, 
approximately 10 carotid stents are performed at Solna and 
approximately 80 patients undergo surgery to correct 
carotid stenosis following a stroke. Use of surgery as a 
preventative measure is quite rare.

A Stroke Coordinator functioning 
on a regional level will enhance 
the discharge process across the 
county 

Since 2005, SLL introduced two stroke coordinators to 
support the rehab planning process within the county. 

hospitals to go through the program which has included 
daily multidisciplinary team meetings to individually 
discuss each patient’s discharge and rehab plan. 

Since introducing multidisciplinary teams at Danderyds 
Hospital, more patients have now been referred to 
neuroteams compared to a couple of years ago. Karolinska 
Solna refers most patients to rehab centers compared to 
the other hospitals.

to rehab centers regarding 
patient’s treatment plan

The rehab centers receive the medical information about 
the patient via Take Care. Sometimes the rehab center calls 
the nurse on the neurology ward to receive additional 
information. The rehab centers within the Stockholm 
County Council have expressed a need for additional 
information including the patient’s potential for rehab, the 
preferred therapies, any follow-up visits and future scans 
required. It is also not always clear to which rehab center 
the patient will be transferred. Sometimes a rehab center is 

than the patient was sent to another center. In some cases, 

by the center to which they are sent.

Work spot 
neurologists

Social area for 
patients and family

Communication 
booklet attached to 
nurse cabinet

Patient monitorPatient room in R12Reception R12Entrance R12 Stroke information at 
R12

Patient view from the 
bed

Thrombectomy checklist which stroke Family room Information available in family roomDesk stroke nurse 
coordinator in reception

Workspace for stroke 
nurse in stroke unit

Tips for activating 
stroke patients

Entrance to neurology 
department for family

Patient information available in the social 
area

Entrance Rehab Station Stockholm
(http://www.rehabstation.se/Rehabilitering/Rehab/Sok-rehab-hos-oss/Inom/)

Rehab training at  Rehab Station Stockholm
(http://www.rehabstation.se/Rehabilitering/Om-oss/Nyheter--Ar-
tiklar/Nyheter--Artiklar---Rehab-Station/Rullstolsbasket/)

Garden Rehab Station Stockholm
(http://www.rehabstation.se/Rehabilitering/Rehab/Stroke/)

Rehab traning @ Daderyd rehab center
(http://www.ds.se/rehabiliteringsmedicin)

Training appartment @ Daderyd rehab center 
(http://www.mynewsdesk.com/se/danderyds_sjukhus/pressre-
lae/nyinvigning-av-home-en-hoegteknologisk-traeningslaegenhet-foer-strokepatient
er-761693)

Stockholms Sjukhem
(http://www.stockholmssjukhem.se/Om-oss/)

Stroke Neuro Team
http://www.stockholmssjukhem.se/Rehabilitering/Rehabcentrum-Bromma/Neuroteam-Bromma/

- Monitor compliance with secondary prevention
- Provide advice on reduction of risk factors
- Evaluate patient outcomes

Outcome outpatient clinic

Measures:  - EQSD
  - MOCA
  - MRS
  - NIHSS
  - BPNeurologist

- Adjust prescriptions for 
   secondary prevention as needed
- Evaluate control of risk factors
- Evaluate patient outcomes

Rehab Station Stockholm
Stora Sköndal
Daderyd rehab center 
Stockholms Sjukhem

*

MDT meets

MULT DISCIPLINARY TEAM MEETING (MDT - social round) - twice a week

Stroke nurse

- Assess patient status through 
   observation and monitoring
- Plan additional tests
- Administer medications and 
   interventions 
- Mobilize the patient (passive)
- Evaluate patient response
- Educate on stroke and 
   recovery
- Prepare for discharge

Occupational
therapist

Physical
therapist

+
- Evaluate patient
- Recommend therapy plan
- Conduct daily rounds for 
   interdiscipinary communication
- Educate patient on stroke and 
   recovery expectations
- Prepare for discharge

Neurologist

- Evaluate patient 
- Prescribe treatment 
- Conduct daily rounds 
   for interdisciplinary 
   communication
- Educate patient on 
   stroke and recovery 
   expectations
- Prepare for discharge

Speech
therapist

- Perform swallowing test
- Provide information 
- Provide speech therapy 
   to patients with aphasia 

   help the patient with speech
   issues and to prevent 

- Write referral to neuro-teams 
   or outpatient clinic

Social 
worker

- Coordinate the patient's 
   case
- Counsel patients and 
   families

Psychologist

- Provide mental health care
- Cognitive screening 
- Educate patients and 
   family members

   strategies

Dietician

- Order diet to prevent or correct 
   malnutrition
- Educate patient on eating 
   patterns to reduce risk of stroke
- Perform nutritional assessment 
   within 24 hours of admission
- Enhance the use of the dietary 
   menu system

MEDICAL ROUND “Tavelmöte” – every weekday - 20 minutes

Nursing assistant

- discuss the patients’ potential for rehab
- plan the discharge process

- discuss patient status
- discuss transfer from R12 to R15

always present

always present sometimes present

sometimes present currently not active at the ward
Stable and brought to R15 or transferred to another hospital

Admission to stroke unit R12

oror

 DischargedTransfer to  unit R15

Meeting with the stroke nurse 

Initial assessment Setup rehab plan Rehab DischargeReceives portfolio with 
personal rehab goals

Meeting with the neurologist

Possible discharge:

• Home without any further rehabilitation
• Home with a neuroteam
• Home with domiciliary care (hemtjänst)
• Elderly home
• Assisted living
• Another rehab center

After 24h, Ready for
discharge?stable? 

Stable? 

If tPA or Trombectomy

If no treatment 

Stable? 

if neurosurgery or severe NT
and in need of ventilation

Other
hospital

Other
wards 

Home

Passes away

Assisted
living

Outpatient clinic Outpatient clinic

Neurology Department R15Stroke Unit R12

NO

NO
YES

OCCASIONALLY

YES
NO

NO

YES

YES

(2014)

50%

10% 10% 20-25%

1724 / year 

16 beds

697 stroke / year 

1237 / year 

6 beds

15%

38%

13% 1% others

11%

20-21%

MONITOR, DELIVER CARE, INVESTIGATE, DIAGNOSE, TREAT DELIVER CARE, INVESTIGATE, DIAGNOSE, TREAT FOLLOW-UP ON SECONDARY PREVENTION

ACUTE PHASE SUBACUTE PHASE CHRONIC PHASE

Percentage of patients evaluated 
by a speech therapist (2012-2013)

23 %25 %
29 %

43 %44 %46 %

66 %

Karolinska 
Solna

S:t Görans 
Sjukhus

+164 %

Södertälje 
sjukhus

Danderyds 
Sjukhus

Södersjuk-
huset

Karolinska 
Huddinge

Norrtälje 
Sjukhus

Numerator: Number of stroke patients who were evaluated by a speech therapist or an 
otorhinolaryngology specialist during their hospital stay.

Denominator: Total number of stroke patients registered at RiksStroke  

.

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

 
Note:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

Percentage of patients depressed 
3 months after stroke* (2011-2013)

* Less than 75 % of the patients were followed up

Karolinska Solna
2011 - 2013

Karolinska Solna compared to hospitals in 
Stockholm County Council 2013

7 %

14 %

14 %

16 %

17 %

17 %

18 %

Sweden: 14 %

Norrtälje Sjukhus*

Karolinska Huddinge*

Karolinska Solna*

Danderyds Sjukhus

Södertälje sjukhus

S:t Görans Sjukhus

Södersjukhuset

14 %
13 %

22 %

2011* 2012 2013*

.

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

 
Note: The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

with rehabilitation (2010-2014)

Rehabilitation given during hospitalization Rehabilitation after discharge

49%

58%

52%
50%

54%

2011 201320122010 2014

49%

57%

24%

51%

46%

2014201320122010 2011

Sweden 2014: 57 % Sweden 2014: 43  %

* Includes patients indicating that they were very satis ed or satis ed with the rehabilitation given

 
Note 1: Numerator: Number of stroke patients who (in a survey) said they were satis ed or very 
 satis ed with the rehabilitation 
 Denominator: Total number of stroke patients who responded to the survey
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there. Patients that relapsed within 28 days are excluded. Missing data is 
 excluded when calculating other percentages. 

(Source: Riksstroke) 

Percentage of patients who return 
to the outpatient clinic 3 months 
after discharge* (2011-2013)
* Less than 75 % of the patients were followed up 

83%

86%

86%

86%

88%

93%

80%

Sweden : 83%

Norrtälje Sjukhus*

Södertälje sjukhus

Södersjukhuset

S:t Görans Sjukhus

Karolinska Huddinge*

Karolinska Solna*

Danderyds Sjukhus88 %
84 %

81 %

2011* 2013*2012

 
Note:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

Functional abilities after stroke*
(2013)

78 %

92 %

80 %82 %82 %79 %
75 %

S:t Görans 
sjukhus

Södertälje 
sjukhus

Danderyds 
sjukhus

Norrtälje 
sjukhus*

Karolinska 
Huddinge*

Södersjuk-
huset

Karolinska 
Solna*

* Less than 75 % of the patients were followed up 

Note 1:  Numerator: Number of patient who are ADL-independent (activities in daily life) 
 3 months after the stroke. 
 Denominator: Total number of stroke patients registered at Riksstroke, that were alive
 and ADL-independent before the stroke.
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

Patient satisfaction of hospital 
care provided

92 %93 %93 %94 %94 %95 %97 %

S:t Görans 
sjukhus, 

Stockholm

Danderyds 
sjukhus

Karolinska 
Solna

Karolinska 
Huddinge

Södertälje 
sjukhus

Södersjuk-
huset, 

Stockholm

Norrtälje 
sjukhus

Note
 three months after the acute phase.
 Denominator: Total number of stroke patients who responded to the survey.

(Source: Socialstyrelsen - Öppna Jämförelser (2014), Riksstroke)   

Mortality rates (2010-2012)

10 %10 %
12 %

13 %

15 %
16 %

20 %

Norrtälje 
sjukhus

Södersjuk-
huset, 

Stockholm

S:t Görans 
sjukhus, 

Stockholm

Danderyds 
sjukhus

Karolinska 
Solna

Södertälje 
sjukhus

Karolinska 
Huddinge

Note: Karolinska Solna is the only hospital within SLL that performs thrombectomy, hence 
 they receive more severe cases.  

(Source: Socialstyrelsen – Öppna Jämförelser/Patientregistret och Dödsorsaksregistret, 
Socialstyrelsen. (2014) 

Other complications
2010-2014, Karolinska Solna

Karolinska compared with Sweden% of patients with Deep vein thrombosis (DVP)   

2,4 %
2,2 %

1,5 %

2,0 %

1,2 %

2010 2011 20132012 2014

% of patients with pneumonia

9,4 %
11,1 %

9,1 %

11,9 %12,1 %

2012 2013 20142010 2011

2014

9,4 %

2,4 %

4,5 %

0,8 %

Deep vein 
thrombosis

Pneumonia

Karolinska Solna

Sweden

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke) 

hemorrhage within 36 hours after 
a thrombolysis treatment (2011-2013)

Karolinska Solna
2011 - 2013

Karolinska Solna compared to hospitals in 
Stockholm County Council 2013

Södersjukhuset

Capio St Görans Sjukhus

Danderyds Sjukhus

Karolinska Huddinge

Karolinska Solna

Sweden: 4 %

Norrtälje Sjukhus

Södertälje sjukhus

11 %

16 %

10 %

20132011 2012

 
Note 1: Patients aged between 18 - 80 years old.
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there. Patients that relapsed within 28 days are excluded. Missing data is 
 excluded when calculating other percentages. 

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

0 %

0 %

0 %

4 %

6 %

9 %

11 %

Referral of stroke patients to 
rehabilitation

Rehab centre / geriatric clinicHome with neuroteam DeceasedOtherAssisted LivingHome without neuroteam
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Södertälje 
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Norrtälje 
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St GöranKarolinska 
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Karolinska 
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SöSDS

(Source: Interview with stroke coordinator at Danderyds sjukhus/Stockholm county council  
(2015-05-11))

Note: Data is estimated

Vascular surgeon
- perform duplex 
   ultrasound
- diagnose the potential 
   source of the thrombus 
- determine additional 
   treatment options

Flexible, tailored 
patient 

information and 
education

Enhance existing 
patient 

environment

Expand the 
multidisciplinary 

care team

Enhance patient 
satisfaction with 

food choices

Preventive 
psychology care 
and emotional 

support

Optimize the 
surveys sent to 

patients

Match patient 
needs to rehab 

options

Digitize the 
cognitive 

assessment

Increase % of 
post-discharge 

follow-up visit in 
the outpatient 

clinic

 Diagnostic tools 
to identify the 
source of the 

thrombus

Visualize the patient 
journey to clarify 
expectations at 
various stages

Nutritional 
assessment within 24 
hours with automated 
referral to dietician as 

needed

Integrate electronic 
support for 
medication 

management

Enhanced 
monitoring can 
support earlier 
patient transfer 

Educate 
general 

practitioners 
on stroke 

management

diagnostic tools to identify unstable 
plaque and the probable source of 
the thrombus.

Develop a patient collaboration tool 
to provide the right information to 
patients and their families at the right 
time in the course of their treatment 
and recovery. Introduce 
multi-modality features such as a 
combination of text, speech and 
movies.

Continuous telemetry monitoring in 
R15 with early warning scores would 
make it possible to determine if a 
patient’s status is deteriorating in a 
more timely manner. With such 
monitoring in place it would enhance 
the safety of transferring the patient 
with less risk of missing an important 
deviation. 

Design a patient journey wall in which patients 
can visualize, and possibly interact, with the 

Incorporate inspirational quotes from prior 
patients. Include an on-line view with links to 
relevant patient education, FAQs and patient 
forums.

Reorient the beds within the patient 
rooms to take best advantage of the 
daylight and view from the window. 
Add more chairs for patient visitors. 
Hang posters in the rooms to support 
the educational needs of patients 
and families. 

Select a standard nutritional assessment tool, 
automate it using the electronic patient record 
system, and use it to assess patients on 
admission. Automatically generate referrals to 
the dietician for nutritional counselling based on 
the assessment score. Positive results from a 
swallowing assessment should also trigger a 
referral to the dietician.

Expand menu choices available 

the new menu options so that they 
can support patients and families in 
making the best selections based on 
the patient condition. Develop tools 
for family to support the ordering of 
meals and snacks for the patient. 

Develop standard screening tools for 
physicians and nurses that drive 
referrals to additional support 
personnel as necessary. 
Automatically generate the referral 
according to the results of the screen. 
Provide guidelines for the number of 
follow-up visits allowed based on the 
patient’s condition. Track the number 
of consultations to determine 
demand and correlate with budget.

Integrate the psychologist into the 

on signs and symptoms of depression 
and how to refer a patient or family 
member for psychological counselling 
as needed. Provide social connectivity 
for patients and families while in the 
hospital as well as links to support 
groups post-discharge.

Implement a closed-loop, integrated medication 
management system for physician order 
entry/prescribing, pharmacy dispensing and 
nursing administration. Create a centralized 

county and make it available at least for 
reference to all care providers with appropriate 
security to see the information.

Create a catalogue, preferably on line, 
where the latest information on 
available services per rehab center is 
maintained. Match the patient’s needs 
and rehab potential to the appropriate 
rehab center. Create a patient-friendly 
version of the catalogue including 
what the patient and family can 

previous patients.

Reduce the redundancy in surveys by 
consolidating the questions into one. 
Make the surveys available via an 
on-line patient collaboration tool so 
that patients can choose their 
preferred route of completion. 

Develop and test digital approaches 
to cognitive screening. Use the results 
to analyze reaction times and 
cognitive processing and feed this 
information into treatment decisions 
and support for rehabilitation.

Schedule follow-ups for all patients 
following TIA or stroke (call from nurse 
@ 6 weeks; visit with physician & 
nurse @ 3 months). Develop a process 
so that no-shows are contacted for 
rescheduling. Increase the 
connectivity with the rehab centers so 
that the neurology department 
receives a summary of the patient’s 
progress and outcomes. 

Develop a user-friendly online 
education program to provide short 
courses and refresher trainings to 
strengthen the knowledge and skills of 
general practitioners in identifying 
patients at risk, prescribing secondary 
prevention and overall management 
patients following a stroke. 

Experience flow mapping

Emilie Erhardt, Debbie Slye, Tamar Schirman, Elke Daemen and Emelie Håkansson 

60 min. 30 - 120 min.40 min. (2015)   43 min. (2014)

after 30 min.
2-3 min.up to 20 min. 5 -10 min.

Patient transported by ambulance personnel
(http://www.sll.se/verksamhet/halsa-och-vard/nyheter-hal-
sa-och-vard/2014/05/Samma-kapacitet-i-ambulanssjukvarden-som-forra-so
mmaren/)

Patient assessed by ambulance personnel
(http://www.sll.se/verksamhet/halsa-och-vard/nyheter-hal-
sa-och-vard/2015/05/Hogre-kapacitet-i-sommarens-ambulanssjukvard/)

Image ready 
in 4 - 6 min.

Image ready
in 10 -15 min.

Is patient eligible for 
thrombectomy?

Neurosurgery

Angio-suiteCT-Scan
Having a stroke
@ home, work 
or  public area  

Having a stroke
@ Karolinska

- Karolinska Huddinge
- Danderyds sjukhus
- Södersjukhuset
- St Görans sjukhus
- Norrtälje sjukhus
- Södertälje sjukhus
- Hospitals in other
   county councils

*
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Percentage of patients who receive 
thrombolysis (2010-2013)

Note: Includes patients in the age 18 - 80 years who were ADL independent before the stroke 
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in Stockholm County council 2013
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(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

Percentage of patients with 
cerebral infraction treated with 
thrombectomy or other catheter 
treatment (2010 - 2014)

Karolinska Solna
2010- 2014

8,0%

10,9%

14,0%

11,3%11,2%

20142010 2011 2012

-29%

2013

• The average percentage of 
patients with cerebral infraction 
treated with thrombectomy in 
Sweden in 2014 was 1,3%    

• The large di erence between the 
country average can be explained 
by the fact that Karolinska is the 
only hospital in Stockholm County 
Council performing thrombectomy       

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke) 

"When patients and families clearly describe their symptoms, we 
are better able to understand the urgency of their condition and 
can properly prioritize their care." – Paramedic 

“I called the ambulance, but it took too long for them to come. So, 
I took a taxi to the Emergency Department at Karolinska Solna.” 
– Former patient

“The ambulance never showed up after we called them, so my 
partner drove me to the Emergency Department at Karolinska 
Huddinge.” – Former patient

“I would like the ambulance to wait several minutes after the 
patient has arrived until it is clear whether they need to be 
transferred to Solna for more de�nitive treatment.”  
– Stroke coordinator from another hospital

“Time to transport from Huddinge is often longer than expected.”  
– Stroke Nurse  

“We need to coordinate the transfer process with the ambulance 
service and the resources from the transferring hospital. 
Sometimes a nurse needs to accompany the patient. This can 
consume more time.”  – Neurologist from another hospital

“The key is to have a pre-noti�cation from the ambulance and 
take the patient directly to CT. Gothenburg (“hjärnvägen”) has set 
up clear criteria and it works well.” 
– Stroke physician 

“The information available about a patient when they are being 
transferred from another hospital is limited. We are always 
wondering where the patient is along the way. Has the patient left 
the other hospital yet?”   – Neurologist

“Ambulance personnel sometimes call with questions, but we 
have no way of calling them back.” – Neurologist

“Danderyd is a great of example of how to work closely with the 
ambulance systems – we can learn a lot from their approach. 
They have developed on-line educational seminars for both the 

collaboration.” – Neurologist 

“We could collaborate better with the ED; perhaps we don’t 
involve them enough in the optimization of stroke care.”  
– Neurologist

“The process for stroke team noti�cation is inconsistent when the 
patient is brought to the ED. The subsequent transfer to the 
neurology department can take 15 minutes.” – Neurologist

“There is a lot to do when you get a stroke alarm call.” 
– Neurologist

“We also need to be able to rely on the technology. We need to 
know who has been contacted and whether they received and 
read the message.” – Neuro-interventionist

“There are too many manual steps. Automated protocols for 
stroke patients would be helpful.” – Neurologist

“We often don’t receive enough information especially for those 
patients who may need thrombectomy. The stroke nurse generally 
has the most information.” – Anesthesiologist 

“The necessary information is gathered over time and 
documented after the fact.”  – Stroke nurse

“It ought to be the same … every day, all day and all night!” 
– Many interviewees

“Our guidelines are not disseminated well enough – not everyone 
remembers or knows what to do when the time comes.” 
– Neurologist

“We sometimes wait 10-15 minutes or more for images to arrive 
from another site … in the midst of a medical situation where every 
minute counts.” –  Neuro-interventionalist

“We are experts in recognizing stroke mimics.”– Neurologist

“Competition from other specialists for the same imaging 
equipment could disastrously impact our time-to-treatment.” 
– Neurologist

“I heard a discussion between the nurse and the neurologist 
about what scan they were going to perform. This made me feel 
insecure.” – Patient

“I try to keep the family and the patient well-informed of what will 
happen next, but we can do this better.”  – Stroke neurologist

“Patient acceptance of the thrombectomy decision is easier when 
we communicate with con�dence that we know this is the right 
thing to do.”  – Stroke neurologist

“We spend around 20-30 min each day, on average,  just waiting 
for images.” – Neuroradiologist

“It would be nice to evaluate everything together - native CT 
scan, the CT-angio and the CT-perfusion – all on one big screen.” 
– Neuro-interventionalist

“We don’t have all the information we need in one view when we 
are making critical decisions.” – Neurologist, Stroke nurse

“Times for key events are not always accurate – not captured in 
real time.” – Stroke nurse

“We can’t trust our data.” – Neurologist

“Our information system today is really just like paper … it doesn’t 
allow you to perform aggregated analyses or to quickly pull out 
essential information.” – Stroke nurse

“I want a touchscreen where the results of the “Tavelmöte” can be 
registered during the meeting.” – Stroke nurse 

“You need to do enough to be able to perform.” 
– Interventional neuro-radiologist

“We think we could get and manage 500 thrombectomy patients.” 
– Stroke leadership

“We will not be able to do more thrombectomies if we don’t have 

cannot take them.”  – Neurologist

“Escalation of the National Stroke Campaign will help us reduce 
the time from onset of symptoms to alarm. Now we need to focus 
on reducing the time from arrival to treatment.” – Professor 

“With improved diagnostics in the ambulance we will be better 
able to transfer the right patients to the right hospital – we need 
to continually seek technology to support this.” – Ambulance nurse

“We may not be able to manage all stroke patients, but we think 
we can provide value in identifying the most likely candidates for 
thrombectomy in the timeliest manner.”  – Neurologist

“CT in the ambulance is not a �tting solution as it requires larger 
ambulances, C-driver’s licenses, and a physician in the �eld.“
– Ambulance nurse

“We cannot add steps in the pre-hospital phase that delay 
diagnosis and start of treatment.“ – Stroke neurologist

should bring me. Without their gut feeling and decision to bring 
me directly to Solna, I probably wouldn’t be alive and as 
well-recovered as I am today.”  – Former patient 

– Neurologist

“Our guidelines are not well disseminated – not everyone 
remembers or knows what to do.” – Neurologist

“We need to establish a standard of care for recognizing a 
stroke in all patients regardless of where they are admitted in 
the hospital!” – Assistant nurse 

“In �ve years’ time we estimate that Karolinska will perform 
500-700 thrombectomies. Escalation of the National Stroke 
Campaign will help us reduce the time from onset of symptoms to 
alarm. Now we need to focus on reducing the time from arrival to 
treatment.” – Professor

“10 years ago we couldn’t do much to treat a stroke, now we can. 
We need to push it to the highest priority so that people better 
recognize the symptoms and that patients come to the hospital 
as soon as possible.” – Neurologist

“Getting potential victims of stroke to the right care facility 
immediately is a critical step, but preventing the stroke in the �rst 
place is more important.”  – Neurologist

“Primary care physicians are really good at general care, but lack 
detailed knowledge about stroke and its risk factors. Today, 
stroke is not yet identi�ed as a diagnosis to be treated by primary 
care. This needs to be corrected.” – Stroke coordinator

“We need to educate the community and general practitioners on 
the risk factors for stroke and how they can minimize the impact.” 
– Neurologist

“We need to better identify patients with atrial �brillation and 

– SLL Stroke coordinator

“We need to de�ne the criteria by which patients should be taken 
directly to Karolinska, but we need to ensure this doesn’t delay 
thrombolysis especially in patients who don’t qualify for 
thrombectomy.”  – Interventional neuroradiologist

“We don’t always have the data we 
need to help drive our decisions and 

 
– Stroke neurologist

“Very little data are automatically 
acquired; most documentation is 
manual. We are generally tied up in 
the care of the patient and so 
documentation of key events may not 
be timely nor accurate.”  – Stroke nurse

“No more notes on paper.” –  Nurse

collaboration with the healthcare 
delivery personnel to really 
understand their needs.” 
– Stroke neurologist

“If I want to investigate 
trends related to a certain 
clinical parameter, it is 

sometimes impossible.” 
– Neuroradiologist

“As a top clinical innovation and research center, we 
simply don’t have the data we need to evaluate our 
care and improve our practice.” – Neurosurgeon 

“Karolinska is all-in for stroke. 
That’s what attracted me to 
work here.” – Neurologist 

“This hospital is one of the 
best in Sweden.” – Patient

“If I hadn’t ended up at 
Karolinska, I probably 
wouldn’t be functioning 
as well as I do today.” 
– Former patient

“The stroke team works well together based on trust in clinical 
competence and close professional relationships – both of which 
are crucial.” – Neurologist and Interventional neuroradiologist

“The team members have a strong level of personal 
engagement – they stretch themselves to do 
whatever it takes. better. But it’s important to 
follow standards.” – Neurologist

“Our teamwork in making the right treatment 
decisions and our technical competence in 
executing interventions are key contributors to 
our positive patient outcomes.” – Neurologist 

“Things go smoothly during the day, 

evening and weekend is variable.” 
– Stroke nurse

“When preparing for and performing an 
intervention, we have to come in and out of the 
interventional area several times. Doors 
between the control room and the interventional 
area add unnecessary roadblocks and waste 
time.” – Neuro-interventionist

“Now we have a very tight, but collaborative 
workspace between neuroradiology and the 
neuro-interventional suites. This is the 
command center where treatment decisions 
are made. We have to maintain that team 
atmosphere in the new space.” – Neurologist

“We have seen very positive results 
in our thrombectomy patients. More 
than half of the most serious cases 
recover and are able to function 
independently following treatment.” 
– Professor neurology 

Direct arrival of stroke patients to 
neuroradiology hastens 
time-to-treatment
Transporting patients directly to the neuroradiology 
department, bypassing the Emergency Department (ED), 
reduces the time-to-treatment. However, routing to the 
neurology department can present a care management 
challenge in complex or unstable patients since the 
neuroradiology department lacks trauma and resuscitation 
expertise and equipment.

The National Stroke Campaign 
has created increased awareness 
of stroke symptoms
The National Stroke Campaign has increased the 
population’s awareness of stroke and its symptoms. It is 
estimated that the campaign has informed 80% of the 
population since its introduction in 2011 and 30% more 
stroke victims have received thrombolysis. An investment 
of 50 million kr has saved over 100 lives and reduced 
approximately 85 million kr in direct and indirect healthcare 
costs. 

Measures to prevent stroke are 
not consistently prescribed in 
primary care

underdiagnosed and undertreated. The national guidelines 
for care of these patients were updated in 2013, but aren’t 
being adequately followed.

Routing of stroke patients  can be 
more data-driven
It is currently challenging to determine which patients 

patients should be transported to Karolinska Solna directly. 
The decision to call Solna for consultation seems to 
depend largely on the relationship of the referring 
physician with the Solna physician. The decision to transfer 
the patient is based on a case-by-case evaluation. Clear, 
objective criteria are lacking.

Due to the time required for transport, routing all stroke 
patients to Karolinska could potentially delay thrombolysis 

especially in patients who do not end up being candidates 
for thrombectomy. 

Recognition & management of in-hospital strokes 
needs to be brought into line
In-hospital strokes can go by unnoticed or be detected too late for treatment. This may be 

communication tree as is used for an external stroke alert does not apply. An internal 
‘sense of urgency’ needs to be established for timely referral of patients experiencing 
stroke symptoms to neurology.

Getting the right patients to 
Karolinska Solna is critical 

then is transferred to Karolinska, time elapses, eroding into 
the window in which a thrombectomy is possible. Yet, only 
10% of suspected stroke patients are eligible for 
thrombectomy.

Today, there is no standard way of determining whether a 
stroke patient is a candidate for thrombectomy and should 
be sent directly to Solna. This is in part due to lack of 
adequate criteria for ambulance personnel as well as the 
global debate around the best way to organize stroke care 
– centralized vs. decentralized. There are formal 
discussions in progress in Stockholm regarding the value 
and logistics of a central 24/7 stroke call-center.

Various studies are underway to: 
- Develop a protocol for ambulance personnel to    
   identify patients who are possible thrombectomy    
   candidates 
- Compare the centralized vs. decentralized     
   approaches with respect to clinical outcome
- Validate innovative technologies to distinguish   
   hemorrhagic from ischemic stroke

Time-to-arrival is sometimes too 
long

Several patients have mentioned that the waiting time for 
the ambulance to arrive has been too long. Some either 
took a taxi or had a partner drive them to the emergency 
department. It is possible that the patients or their family 
members are not adequately identifying the symptoms, 

POD/SOS so that the ambulance is dispatched with the 

The adequacy of available ambulances in the region has 
been questioned and should be further studied. Use of 

they originate from Uppsala.

Time from onset to transfer is too 
long

Once the decision has been made to transfer a patient to 
Karolinska Solna and an ambulance has arrived, the 
transfer still takes too long. A sense of that the patient is 
being managed sometimes overtakes the “sense of 
urgency” on the part of the ambulance personnel. 
Sometimes, there is a delay in ordering the ambulance 
immediately upon making the decision to transfer. 

Internal transfers can also be delayed due to a shortage of 
transport personnel. Since helicopters are dispatched from 
Uppsala, the added time makes air transport not a feasible 
option. 

Collaboration with the SOS Alarm 
dispatch can be enhanced

Alarm communicate that they don’t receive enough 
information from Karolinska. And, Karolinska indicates that 
the exchange of information could be improved to enhance 

Solna cannot contact the ambulance personnel while a 

education regarding stroke symptoms, patients likely to be 
candidates for thrombectomy, and other factors to 
consider when working with stroke patients.

incomplete
For the most part, a minimum set of data is transferred to 
each team member both for internal and external message 
– only that which is necessary to make the decision 
regarding transfer. However, the content varies depending 
on the individuals involved.

The “HASTA process” is not 
universal (24/7/365)
The process for stroke alarms works at its best during 
weekdays when the HASTA on call is a stroke neurologist. 
After hours and on weekends, the neurologist on call is not 

of the process varies depending on the on-call 
neurologist’s level of experience in hyperacute 
management. 

Internal stroke communication 
(“HASTA”) is manual and 
non-standard 

the originating facility generally contacts the stroke 
neurologist on call, who in turn has to make 4-5 additional 
calls including the neuro-interventionist, the 
neuroradiologist, the stroke nurse, the anesthesia 
coordinator and the anesthesiologist. Sometimes the call 
goes directly to the interventionalist, depending on the 
professional relationships. Images are discussed and if the 
decision is made to transfer the patient, then the stroke 
neurologist is contacted. This is frequently the case for 
hospitals outside of the Stockholm County Council with the 
goal of avoiding a potentially unnecessary transfer. 
Subsequently, stroke team members call others within their 
department to orchestrate next steps and to put other 
less-critical processes on hold.

There is no automated support for dissemination of the 
message. The phone system, which is the main 

features such as the lack of auto-redial. Despite this fact, 
the process works well today thanks to the collaboration 
among team members. However, it is not always clear who 
has already been contacted resulting in redundant or 

Case for specialization: accurate 
diagnosis requires experience
When a stroke patient is admitted through the ED, their 
scans are usually interpreted by general radiologists. Scans 
taken in the neuroradiology department are read by radiol-
ogists specialized in neurology. General radiologists are not 
as experienced in diagnosing stroke, thus the risk of miss-
ing candidates for thrombectomy is greater.

Patients and family must be 
engaged as participants
Patients who are conscious and aware during the 
hyperacute stage are “passive” participants in the clinical 

the hyperacute phase and striving for the best possible 
outcome, it is also important to keep the patient and family 
informed. Their experience matters. Keeping them engaged 
could reduce their stress and increase their satisfaction.

Processing and transfer of images 
is unnecessarily cumbersome
Transfer and processing of CT perfusion scans takes 5-10 
minutes, which is time unnecessarily lost in a very 
time-sensitive situation. The clinicians walk from place to 
place in the neuroradiology area to get the complete 
picture. The inadequacy of the IT infrastructure, together 
with delays in installation of software already purchased is 
contributing to the performance issues. 

Data, collected in real-time, is 
recorded retrospectively
While some clinical parameters measured during the diag-
nosis process are captured electronically (e.g. blood pres-
sure) and directly transferred to the EMR system, other 
clinical data are jotted down manually on individual notes  
and recorded in the EMR later. A synchronized view of the 
complete patient status is not available in real time for all 
providers. Retrospective entry can result in missing infor-
mation, inaccuracies and transcription errors. 

Adequate patient volumes are 

Performing neurothrombectomy in stroke patients requires 
considerable expertise. A minimum number of procedures 
must be performed each year in order to maintain 

such procedures, and their workload, should be carefully 
balanced. To support the necessary volumes, Solna can be 
positioned as a regional center for neuro-intervention 
where candidates for thrombectomy are concentrated.

Slow transfer of images delays 
decision 
When images need to be transferred from another site to 
Solna, there is often a considerable delay due to limitations 
in the IT infrastructure and lack of a dedicated transfer 
channel. Sites outside of Stockholm sometimes have to 
send images to an intermediary site within Stockholm, 
which then transfers the images to Solna. Sometimes 
images are sent via email.

Capacity to manage anticipated 
increase in patient volume 
requires planning
The volume of patients at Solna who are candidates for 
thrombectomy is expected to increase based on increased 
public awareness of stroke symptoms resulting in earlier 
diagnosis of candidates, as well as the release of recent 

referrals. 

- What will be necessary to manage the increased patient 

- Will the team need to increase in size and specialization? 
- Will more imaging equipment and angio suites be 
   necessary?
- Will more stroke unit and neurology beds be required? 
- Will the acuity of care change (     or    ) requiring new 
   models of care?
- Will tighter association with the referring hospitals be 

Neuroradiology 
entrance

Hallway where patients is 
assessed by neurologist

Hallway to neuro 
radiology

Elevator to go to 
neuro radiology

Waiting room for 
family members at CT

View for familmembers 
waiting  at the CT room

Viewing images at workstation tPA cabinet - always present at neuro-radiologyConsole where radiology nurse prepares CT 
and images are viewed by neurologist, 
neurointerventionalist and neuroradiologist

Angio suite - Viewing images at console Angio suiteStroke onsetAKUT
http://stroke.se/akut-test-vid-stroke/

AKUT
https://www.sosalarm.se/112/
Information-och-utbildning/
Strokekampanj-raddar-liv/

Ambulance 
(source: http://sverigesradio.se/sida/artikel.aspx?programid=96&artikel=6032071)

Helicopter platform Helicopter platform Reception ED Stroke Alarm Stroke Alarm desk Triage room Transport Inter-disciplinary rounds session (neurology and 
neuro-radiology) where they review patient cases and 
discuss the management plan

Entrance ED

Median time from arrival to 
treatment start for thrombolysis 
patients (Minutes, 2010 - 2013)

Note: Includes patients in the age 18 - 80 years who were ADL independent before the stroke 

Karolinska compared to Sweden
2010-2013

Karolinska compared to emergency hospitals 
in Stockholm County council 2013
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HEMORRHAGIC ?

ISCHEMIC ?

ISCHEMIC?

Review Scans

Medical history
status check

Receive call from ambulance

Run tests: EKG, BP, etc.

Always 
@ hospital

During
nighttime

During
daytime

At night
@ home

Schedule imaging

Interventional nurse   prep. (angio-) suite & anesthesiologist 

Prepare tPA

Prepare infusion lines
and draw blood

Explain next steps to 
patient and family
Perform NIHSS
Assess neuro status

Prepare patient for CT

Inform patient and family

Send images to PACS
Native CT @ Console

Prepare CTP image

Read CTA
@ Console / PACS

Read CTP
@ Console / PACS

Anesthesist nurse & 
anesthesiologist

Go to ambulance 
entrance/ CT with bed

SOS Alarm  Pre hospital 
assessment

Closest ambulance 
receives alarm

+

Transfer to Angio-suiteMonitor patientAdminister TPA

Run scan Prepare room

Explain next steps to 
patient and family
Perform NIHSS
Assess neuro status

Brought to ED @ Karolinska

Register at front desk Waiting Examined by Triage team Examined by Neuro Jour

Brought to ED
@ other hospital

Brought to the ED by family or bystanders ( In the NKS this will not be possible)

Ambulance/
helicopter arrives

Paramedic
assessment

Patient is transferred to stroke unit R12

Bystander calls 112 Loads patient

Prepared for surgery 

Patient develops symptoms Neurology consult

SLOW LANE SLOW LANE SLOW LANE SLOW LANE

Brought to Neuro Entrance @ Karolinska FAST LANE FAST LANE FAST LANE FAST LANE FAST LANE FAST LANE

Transport to NeuroradiologyArrival stroke team

Arrival 
stroke team

Transport to 
Neuroradiology

Transport to Neurology

Transport to Neurology

Arrival @ Neurology

Diagnosis 

Decision 
on action

Can this be a stroke? 

Further
investigation?

Decision on post-op care 
– need for ventilator?

tPA? NT?

Decision on treatment tPA?

Can this be a stroke? 

Can this be 
a stroke? 

If no treatment 

National stroke
program

Dietician

Arriving @
Emergency 
Department 

 other hospital*

Neurology
Department
@ Karolinska

Arriving @ 
Karolinska

Emergency 
Department 

NeuroradiologyArrival @ NeurologyEmergency DepartmentTransport
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NONO
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tPA ALREADY PERFORMED

STILL ELIGIBLE FOR NT
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YES

NO
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OCCASIONALLYtPA NT

Review images

CT

100-120 / year 

10%

15%

65%

DIAGNOSISTRANSPORT / TRIAGE TREATMENT

HYPERACUTE PHASEPREVENTION STROKE ONSET

General Observations

Karolinska has a trustworthy image

Exceptional teamwork

Karolinska is viewed as global leader in the delivery 
of high quality stroke care and neuro-interventional 
treatment and performs the most 
neurothrombectomy procedures in Sweden. The 
neurology department is well-positioned to 

serve as a central point for referral of stroke 
patients across Stockholm County and beyond. 
With dedicated initiatives toward value-based 
healthcare, Karolinska supports international 
standards in outcomes measurement – “outcomes 
that matter to the patient”.

From the moment a call about a potential stroke 
victim comes in, the team is focused on preparing 
for the patient and other less-critical tasks are put 
on hold. The stroke team gathers all the relevant 
data, brings together the most essential decision 
makers, and executes the treatment without 
wasting a moment of precious time in what might 

Each player knows their part to play as the episode 
in a stroke patient’s experience unfolds.

From the moment that a patient begins his journey 
on a stroke pathway, having the complete picture is 
key. Team members do not always have the 
essential data about the patient when they need it. 
Data are not always shared between IT systems 
resulting in delays in treatment and sometimes 
missed opportunities. 

- 
- When did they start? 
- What has been the progression? 
- What medications is he taking? 
- What other diseases does the patient have? 
- What is the anticipated transport time and are 
   they available to take the patient? 
- Is the patient a candidate for thrombolysis? 
- What is the BP, glucose value and NIHSS? 
- What imaging studies have been performed and 
   what are the results? 
- Does his presentation match the objective data? 

Further optimization of processes surrounding 

infrastructure and available application 
functionality; for example: 

- Current manual steps  negatively impact data 
   accuracy and accessibility and result in 
   error-prone verbal communication. 
- The IT network is too slow. 
- New software has been purchased or 
   recommended by practitioners, but not yet     
   evaluated or approved by IT experts. 
- Basic technologies such as larger screen monitors 
   for side-by-side presentation of diagnostic data 
   are not available. 
- The electronic data systems in use today do not 
   allow for easy access to discrete data nor to 
   analysis of trends over time.
- Separate databases are being developed to 
   manage data which is further suboptimizing the 
   management of information.

Opportunities for acquisition and use of data are yet untapped

building has been designed for future demand and 
potential innovation. The new care model is 
patient-centric where care providers come to the 

The transition to single-patient rooms introduces 
changes to how nurses deliver care and 
communicate with one another. Early warning 
scores via telemetry may enhance nurses' ability to 
monitor patients across multiple rooms and 
locations.

The new neuro-interventional suites have gaps: 
(1) doorways for bringing in patients may not be 
wide enough for a hospital bed and 
(2) unnecessary doors exist between control room 
and interventional area. 

Transition to the new building requires active change management

Karolinska Stroke Care Flow 
Experience Flow

Patients receiving reperfusion 
therapy* (Karolinska Solna, 2013)

18 %
( 71)

82 %
(317)

Treatment No treatment

42
46

Number of 
thrombectomy

Number of 
thrombolysis

Total number of patients: 388*

* Patients not eligable for reperfusion therapy are excluded, and the total number of patients at 
Karolinska Solna were 519

Note:  17 patients received both trombolysis and thrombectomy, hence 71 unique patients 
 got treatment.

(Source:Telephone call with statistician at Riksstroke) 
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Opportunity Symbols

Big data

Technology

Training

Work�ow

Diagnosis/
Assessment

Patient 
experience

Active training of 
neuro-interventionalists 
in neurothrombectomy 

technique

high-risk citizens 
through 

predictive 
algorithms

Get to know 
each other 
across the 
continuum

and 
management of 

GPS tracking of 
ambulance en 

route to the 
Stroke Center

Automated, guided 

Emergency 
Medical  personnel

Automated 
dissemination of 
patient summary 
to stroke alarm 

recipients

Enhanced 
diagnostic and 

scoring tools for 
the ambulance

Diagnostic and 
prognostic 

dashboard based 
on population 

statistics

All-in-one image 
analysis software 
for all image types 

in one view

Stroke training package 
for Emergency Medical  

personnel and other 
community-based care 

providers

Automatic 
acquisition, sharing 

and use of data 
across the stroke 

continuum

Centralized data & 
communication tool for 

management 

Stroke training 
package for 

hospital personnel

Develop a data platform to enable acquisition 
and sharing of data between patients and with 
care providers regarding the journey of a stroke 
patient along the entire stroke continuum.

Assign a liaison as the key point of contact 
between the SoS alarm, the hospital and the 
rehab facilities. Plan regular get-togethers 
to exchange ideas about what works and 
what can be improved in working together. 
Arrange educational opportunities to 
update each other on advances in stroke 
care and patient success stories. Share 
results according to key performance 
indicators.

Deploy predictive algorithms based on 
available data as to the risk of 
developing a stroke. Make data 
regarding risk factors, medical history 
and current medications available to 
authorized care providers in the case 
of an event. Provide on-line guidance 
for medication management, diet and 
lifestyle changes for healthcare 
consumers and providers.

Design program for longer-term 
(30-day) monitoring of patients 
following stroke or TIA for the 

medicate with anti-arrhythmia and/or 
anti-coagulant agents. Monitor 
patients on a periodic and ongoing 
basis to detect recurrence of 
arrhythmia.

Develop an automated guidance tool 
for assessment of patients with stroke 
symptoms to ensure timely 

the right care facility. Communicate the 

ambulance to the emergency transfer 
center and to relevant in-hospital 
clinicians.

new triage and patient routing protocol 
based on the type of stroke and 
potential for the patient to be a viable 
candidate for thrombectomy. Educate 
emergency personnel, patients, 
families and general practitioners in 
the signs and symptoms of stroke so 
that they can more astutely request 
emergency assistance. 

Develop a user-friendly online education 
program for short courses and refresher trainings 

other community-based care providers to 
strengthen their knowledge and skills in stroke 
management and to disseminate best practices 
concerning the routing of stroke patients in 
collaboration with guidelines.

Develop a minimum data set for 
information to be shared with stroke 
team members. Create a simple 
application to automate the stroke 
message for dissemination to stroke 
team members. Include capability for 
members to acknowledge receipt of 
message

tracking application so that the stroke 
team can track the ambulance en route 
to the hospital. Install viewer for 
ambulance tracking on portable 
devices provided to stroke team.

Develop an electronic data management and 
communication system to streamline the 
standard tasks within the hyperacute phase 
and to share information among clinicians. 
Provide guidance to less-experienced 
clinicians. Allow for automated acquisition of 
key events so that average timings  can be 
calculated and performance indicators 
monitored.

Develop and implement an 
“all-in-one” image analysis solution 
combining all relevant images and data 
required for the diagnosis of a stroke to 
facilitate and expedite clinical 
decisions. 

Develop a clinical decision support 
system that integrates relevant patient 
information together with 
evidence-based guidelines and/or 
data-driven prognostic models to help 
predict the patient’s response to the 
proposed treatment and increase 

decision. Reduce variability and guide 
lesser-experienced clinicians in 
decision-making.

Establish recognition as a Center of Excellence 
in neurothrombectomy. Expand the training 
capacity for neuro-interventionalists to manage 
the anticipated increase in demand. Develop 
simulation techniques to expand the 
opportunities for safe and repeated practice 
prior to exposing the novice to a live patient 
case.

Develop a user-friendly online 
education program for short courses 
and refresher trainings aimed 

providers to strengthen skills and 
knowledge in stroke management and 
to disseminate best practices 
concerning the routing of stroke 
patients in collaboration with 
guidelines.

- In 2014, 4251 stroke patients were registered in Riksstroke for the Stockholm 
   County Council, 213 less than the previous year.
-  Almost as many men as women in the county council had a stroke n 2014. 
- The average age of a patient 2014 was 75 years. The age of female patients 
   (78 years) was slightly higher than for men (72 years).
- The average length of stay in a stroke unit was approximately 8 days.

- The stroke care provided at Karolinska is split between Solna and Huddinge, 

   neurosurgery, neuro intensive care, neurology, neurophysiology and vascular 
   surgery. 
- Patients are treated for ischemic stroke, TIA and hemorrhagic stroke. 
- Karolinska Solna has 22 beds for stroke patients (R12 and R15) and Huddinge 
   has 25 beds.
- 836 patients were admitted to Karolinska Solna of which 550 had an 
   ischemic stroke. 512 patients were registered in Riksstroke in the same period. 

- Today, most stroke patients enter the system through the ED (≈ 65%) either   
   via ambulance or as ‘walk-ins’. 
- If a stroke is suspected, stroke teams go to the ED and the patient is 
   transferred to the neuroradiology department for diagnostics and treatment 
   (thrombolysis and/or thrombectomy).

- In addition to those coming from the ED, ≈ 15% of stroke patients are referred 
   from other hospitals directly to the neuroradiology department. 
- ≈ 10% come from other inpatient departments within Karolinska.
- The neuroradiology department performs computed tomography (CT) of the  
   brain, CT-angiography and CT-perfusion. CT-angio may be omitted if   
   performed at another hospital prior to transfer to Karolinska Solna.
- The selection process for treatment is both clinical (e.g. NIHSS, age, current 
   medications, medical history and comorbidities) and radiological 
   (CT-perfusion, MRI).
- Of the 10 000 referrals to the neuroradiology department per year, 
   approximately 120 thrombectomies are performed. 

- R12 is the primary care area for stroke patients following diagnosis and 
   treatment in neuroradiology.
- Thrombolysis, which is typically started in the neuroradiology department, 
   can be continued here and other treatments such as CPAP may be performed.
- R12 has 6 beds in 2 patient rooms and patients can be continuously monitored.
- The average length of stay in R12 is 1,5 days with 50% of the patients being 
   transferred to R15, the neurology ward. 20% of the patients are discharged 
   home from R12, 10% return to the hospital that originally referred them and 10% 
   return to other wards within Karolinska Solna.

- R15 is the general neurology ward where 50% of stroke patients are admitted 
   for ongoing care following their stay on R12. 
- R15 has 16 beds with an average length of stay of 3,8 days.

- After discharge, patients in the post-acute phase are scheduled for a follow  
   up visit to the outpatient clinic with the goal to see all stroke and TIA patients.
- The outpatient nurse meets the patient 2-3 weeks after discharge. The stroke 
   physician meets the patient after 3 months.
- Currently, ≈ 300-350 stroke patients visit the outpatient clinic; 50% of which 
   meet a nurse and 50% meet a physician.
- Most patients seen in the outpatient clinic have had an ischemic stroke 
   (65-70%), but TIA patients (25-30%) and hemorrhagic stroke patients (3-5%) 
   are also seen. 

- Ischemic stroke patients who are particularly unstable or hemorrhagic 
   patients who have undergone neurosurgery may be admitted here.
- The NIVA is adjacent to R12.

Overview of Stroke Care

Stroke treatment 
at Karolinska Solna

Stockholm County 

Karolinska

Emergency Department

Neuroradiology Department

R12/NAVE - Intermediate Care - Stroke Unit

R15

The Outpatient Clinic

Neuro Intensive Care Unit (NIVA)

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke) 

Number of patients
2010 - 2014

512519532
513

570

20132012

-3 %

2011 20142010

45% 55%

Tot: 512

Gender distribution
2014

Men

Women

Age distribution
Years, 2014

113
134

192

73

<65 65-74 75-84 ≥85

General description of stroke patients 
at Karolinska Solna

Number of stroke patients 
(2010-2014, Sweden, SLL and Karolinska Solna)

Sweden

Stockholm county council

Karolinska Solna

23 56224 37324 80425 10925 577

20122011

-8 %

2010 2013 2014

4 2514 4644 4654 5584 645

-8 %

2010 2011 2012 2013 2014

512519532513570

-10 %

20112010 2013 20142012

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke) 

Distribution of stroke diagnosis
(2010-2014, Karolinska Solna)

Number of patients

75 % 78 % 78 % 75 % 76 %

25 % 22 % 22 % 25 % 23 %

512
0 % 1 %

2010

519

2012 2014

0 %0 %
532

2011

513
0 %
570

2013

Cerebral infarction (I63)Intracerebral haemorrhage (I61)Stroke, not speci ed as haemorrhage or infarction (I64)

• Approximately three quarters 
of all stroke patients at 
Karolinska Solna had a 
cerebral infarction    

• The average number for cerebral 
infarction is 86 - 87 % in Sweden 
during the same period   

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke & Riksstroke - Årsrapport Stroke och TIA 2013 (2014)  ) 

Number of admissions Karolinska 
Solna, (2014)

17 %
(139 )

66 %
(550)

18 %
(147)

TIA  G45Intrecerebral bleeding I61 Ischemic stroke  I63

Total number of admissions (excl. ED) : 836

• 83 % of all admitted patients were 
referred to the stroke unit and the rest 
to other neurological departments 
(1,5 %) or other departments (15,5 %)

• The ED admitted 44 more patients (39 
TIA and 5 Ischemic stroke), which gives 
the total number of 880 stroke and TIA 
patients

(Source: Information from “Gå och se” 2nd of April 2015)

Percentage of stroke patients who 
are smokers 
(2010-2014, Karolinska Solna)

Percentage of smokers
2010 - 2014

Distribution of diagnosis for smokers with stroke
2014

0 %
21 %

0 %

79 %

Stroke, not speci ed as haemorrhage or infarction (I64)

Subarachnoid hemorrhage (I60)

Intracerebral haemorrhage (I61)

Cerebral infarction (I63)

Tot: 73 smokers# patients (105) (83) (67) (84) (73)

2010

18 %

2012 2014

14 %

2013

16 %

13 %

16 %

2011

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke) 

• More men than women have 
a stroke relapse. 57% of the 
93 patients that relapsed in 
2014 were men. 

• Karolinska’s share of patients 
with a stroke relapse and prior 
TIA/Amaurosis faugaxIs below 
the Swedish average of 23% 
and 9% respectively for 2014.    

• The percentage of patients 
with a stroke relapse have 
decreased during the period 
2010 - 2014, but the 
percentage of patients with 
a TIA prior the stroke has 
varied.      

Stroke relapse or prior TIA
(2010-2014, Karolinska Solna)

% of patients with stroke relapse *

* The percentage of patients with an earlier diagnosis is calculated by dividing the number of patients with a 
stroke relapse/TIA with the total number of stroke patients

% of patients with a TIA/Amaurosis faugax prior to the stroke*

(122) (111) (106) (99) (93)

(28) (22) (45) (45) (34)# patients

21 %

2011

20 %22 %

2010

-24 %

2014

18 %

2012 2013

19 %

5 %

2011

8 %

4 %

2010

+21 %

2014

7 %

2012 2013

9 %

# patients

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke) 

*

Door-to-needle times* 
(Karolinska Solna, 2013-2015*)

Does not include data  for all months 2015 

(Source: Information from “Gå och se” 2nd of April 2015)

40
43

51

2013 2014 2015*

-22 %

Median
Minutes

Average
Minutes

53

59

2013 2014

4949

2015*

-18 %

Emilie Erhardt, Debbie Slye, Tamar Schirman, Elke Daemen and Emelie Håkansson 

1.5 day (mean) 3.8 days (mean) within 2-3 weeks 
after discharge

within 3 months
after discharge

Geriatrics
department

Rehab
centre *

Home with 
Neuro team

Home without
Neuro team

CT-Scan

Neurology ICU

Elderly home
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Speech
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Psychologist DieticianSocial 
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Speech
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Psychologist DieticianSocial 
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MDT (Multi Disciplinary Team)
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Thrombectomy patients
 
check every 4 hours:

- BP    - NIH / GCS
- SpO2  - Temperature 
- Pulse  - Glucose  
- Wound healing 

Thrombolysis patients
a 
check every 6 hours:

- BP  
- NIHSS / GCS
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Thrombectomy patients
 
check every 1/2 hour for 4 hours, 
then every hour:

- BP    - Temperature    
- SpO2 - Glucose    
- Pulse - Wound healing

Assess NIHSS/GCS on arrival, 
then every 1/2 hour X2, then 
every 1 hour X3, then every 
2 hours X4, then every 4 hours. 
  
 Thrombolysis patients
a 
check every 4 hours: 

- BP  
- NIHSS / GCS
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“When you are trying to sleep, the alarms are really annoying. 
Isn’t there a way to silence them?” – Patient

“I didn’t know if the monitor beeps were related to me or my 
neighbor … which made me even more worried.” – Patient

“My two roommates were so disruptive that I couldn’t get any 
rest.”  – Patient

“I didn’t know anything about a stroke and needed information at 
a very basic level.”  – Patient 

“Some patients are afraid or in denial, so they can’t listen or 
absorb what is told to them.”  – Rehab physician

“I prefer to get information directly from the doctor, but the 
doctor doesn’t always have time.” –  Patient

“50% of the questions are posed by the family members.” 
– Stroke nurse

“As soon as they put the monitor patches on my body, I knew this 
was serious. I needed to understand what was going to happen.” 
– Patient

“You can explain 100 times, but sometimes the patient has 
cognitive barriers to receiving the information.” – Stroke nurse

“There are very few things to do on the ward. It would be nice if 
there was a TV or some social activities so that I could learn 
about my condition and relate with other patients.” – Patient 

“Patients get bored here. Families sometimes bring in a computer 
so that they can watch movies or connect with family.”  
– Stroke nurse

bed? ” – Stroke nurse

“I have four children and a husband. You can imagine how 
challenging it is when they all come to visit.” – Patient

“Visitors are so important to the hospitalized patient. I want to 
meet their families so that I better understand their social support 
system.”– Stroke nurse

“I tell the patients, ‘nobody is going to make you better. It is your 
own responsibility to move’.” – Physical therapist

“We can be more explicit in our explanation to the patient that 
the level of rehab that is appropriate in the acute hospital phase 
is early mobilization and not active strength training.” – Neurologist

“The patients need “to land” in their situation �rst before they can 
start using the skills they have been taught.” – Neurologist

“It would be better if we could be incorporated into the 
multidisciplinary stroke team.” – Social worker 

“The process for referral is not standard. Some team members are 
more likely to involve us than others.” – Social worker

“I was really worried whether I would be able to speak again.” 
– Patient

“Every stroke patient should get a referral to the speech therapist, 
but we do not have time to meet all patients. We need a 
screening system to prioritize.” – Speech therapist

swallow normally in the beginning.” – Family

particularly the ability to discern textures of food. Dieticians can 
help the patient make choices that take these limitations into 
account.” – Dietician

“Food options need to be customized for stroke patients with 
swallowing problems.”  –  Speech therapist 

“Breakfast, lunch and dinner provide only 50% of the nutrition a 
patient may take in. Patients should also be provided with snacks 
in between meals.”  – Dietician

“Good nutrition is essential to provide the patients with the 
strength they need to recover and prepare for discharge.”  
– Dietician

“Overall, the food was not good. It was particularly boring while 
in R15. The rehab center had much better food.” – Patient

“Based on prior complaints, we changed to a menu with three 

appreciate this added variety.” – Nurse

“We are stuck on the fact that the emotions and the body’s 
responses are separate.” – Psychologist

“Having a psychologist on the team is not part of our culture.” 
– Psychologist

“We know it is best to prepare the family for the patient’s 
discharge or transfer, but we don’t always have the time.”  
– Stroke nurse

“I was really upset after being moved. I couldn’t talk, I couldn’t 

helped calm me down.” – Patient

“I knew it was a positive move to leave the stroke unit, but I was 
afraid to leave the level of attention I had become used to.”  
– Patient’s family

“Our post-stroke process is somewhat of a production line. We 
have to get patients through as quickly as possible so that we can 
make room for more acute patients.”  – Neurologist

“The rehabilitation plan for each patient needs to be targeted to 
their speci�c capabilities and needs. We have room for 
improvement in this area.” – Neurologist

“The referral to rehab is currently written by the neurologist. 
However, the physical therapist provides the most relevant 
information regarding the patient’s state of mobilization and 
rehab potential.”  – Neurologist

“We need to better understand which patients are candidates for 
which centers so that we target our referrals more appropriately.” 
– Neurologist

“We can’t pick and choose our patients the way rehab centers 
can.” – Neurologist

“Three of the rehab centers are private. An admission of about 
2-3 weeks �ts with their business model.” 
– Stroke internist, Danderyds Hospital

“An inpatient stay of about 5 days is optimal so the patient can 
let the fact that they have had a stroke sink in. ”  – Neurologist

“Often, the discharge decision is not made until the afternoon 

– Huddinge nurse

– Neurologist

“The cost to keep the patient in the hospital is about twice as 
much as what the municipality pays!”  – Nurse, Huddinge 

these dates are not counted in the 5-day length of stay.” 
– Stroke neurologist

“Sometimes patients arrive here and they think they are only 
staying for only 2 days!” – Rehab physician

“We have such a high turnover of patients that we don’t always 

– Neurologist

“Often patients say, I woke up in rehab.” – Neurosurgeon

“The rehab center I went to was chosen for me, I didn’t have a 
choice.” – Patient 

“I am sometimes amazed that patients come back in 3 months 
and don’t know what kind of stroke they had or why they are 
taking certain medications.” – Neurologist

“We need to follow-up on all of our patients, not only on those 
who get active treatment (thrombolysis or thrombectomy).”  
– Neurologist

“We could bene�t from visiting the neurology center at Karolinska 

acute phases of their stroke care.” – Rehab center coordinator
“It is important that patients and families get information about 

municipality, I see it more as my responsibility.” 
– Social worker, neuroteam

“The patients are in a protected environment while in the hospital. 
When the patient comes home, it can feel like a black hole – 
nothing happens.” – Stroke coordinator 

“I wish I had a description of the patient’s status and activity level 
prior to the stroke. That would help us in planning for rehab.” 
–  Stroke coordinator 

“After rehab I had to go to my primary care physician, but I have 
no trust in their knowledge of stroke … especially my speci�c 
treatment.”  – Patient

“Stroke does not even exist as a diagnosis in primary care today. 
This needs to be recti�ed so that general practitioners will put 
more emphasis on stroke prevention and management.” – SLL 
stroke coordinator 

“Management of blood pressure works well, but not the 
neurologic followup – this varies from general practitioner to 
general practitioner.” – Neurologist 

“The long term follow-up of stroke patients is really missing. 
These patients need both information and social support.” 
– Stroke coordinator SLL

“I would like to get a brief summary of the patient’s response to 
rehab.” – Neurologist 

“It wasn’t until my husband came home it really hit me. Our lives 
had completely changed. I was suddenly responsible for making 
all the decisions. I could have used more support.”   
– Patient’s family

“We can provide some support to help families deal with 
managing the day-to-day are of their loved one following stroke. 
Not all families are connected with the system to receive this 
support.” – SLL stroke coordinator

questions. I had to ask my wife to help. It would have been easier to 
complete via the computer or telephone.”  – Patient

“We have a poor response rate to the questionnaires. We need to 
collaborate to simplify the questions.” – Assistant nurse

“We need to give these patients more time on life support before 
determining whether they will survive. Some patients do survive 
and recover.” – NIVA nurse

“The new building has not been built to accommodate our 
anticipated future demand for NIVA beds.”– Neuro Intensivist 

“Surgery must be approached with caution as patients can 
actually stroke during the procedure.” – Vascular surgeon

“Time from treatment to surgical intervention must be within 14 
days of stroke onset. Our mean time is 7 days, but we make every 
attempt to treat within 48-72 hours.” – Vascular surgeon

“Before introducing the new program at Danderyds, patients were 
referred based on geographical location and age, but today we 
look at each patient’s individual needs and tailor a speci�c plan.” 
– SLL stroke coordinator 

the patient’s anticipated treatment plan and rehabilitation needs. 
We often have to call the hospital for additional information to get 
the whole story.” – Operating manager, Rehab Center

“Our communication with the rehab centers could be improved.” – 
Neurologist 

“Unfortunately we don’t have time to regularly visit the patients 
during their hospital stay. It would be bene�cial to understand 
their individual rehab needs. We have to trust that we get the right 
information from the hospitals.” – Operating manager, Rehab Center

Privacy enhances communication 
and patient satisfaction
Patients indicate they have a need for more privacy. The 
privacy screens that are currently in the rooms are not 

Visitors tend to disrupt other patients in the room and vice 
versa. 

Patients are more focused and are more apt to ask 
questions when they are in a private environment. Studies 
have shown that privacy enhances both patient satisfaction 
and patient-physician communication.

Excessive noise during the night 
disrupts sleep and contributes to 
anxiety
Patients experience a lot of noise during the night 
particularly from other patients. The beeping of the monitor 
alarms not only disturbs their sleep, but also makes them 
anxious as they fear something is wrong. 

Deliver personalized information 
at the right time
Patients and their families express the need for information 

and what is going to happen in the future. They aren’t sure 
that care providers have all the information about their 
status and their prognosis.  

has previously been explained to them and the information 
is frequently repeated. Although a standard folder of 
information is provided, many patients aren’t sure what of 
the information relates to them and when it is relevant.

be given at the right moment when the patient is ready to 
absorb it. They also agree that information should be 

Overstimulation vs. boredom – 
get the right balance
Each patient’s situation is unique based on the impact of 
the stroke on cognition, physical impairment and other 
factors. This can challenge their ability to handle stimuli. On 
R12 and R15, the stimulation level is very low – there is no 
television and little opportunity for socialization. Some 
patients would like more stimuli. Nurses indicate that 
providing television and patient education outside of the 
patient room, and improving the common areas would 
motivate patients to mobilize.

Early mobilization reduces 
complications
The therapy provided in the neurology ward is referred to 
as passive rehabilitation or early mobilization. The physical 
therapist needs to see the patient within 24 hours of 
admission to perform an assessment. The occupational 

hours. Collaboratively, they evaluate the patient’s rehab 
capability and develop a mobilization plan to be carried 
out by the neurology nurses. The therapists remain 
involved to support the transition to rehab or home. This 
means that nurses support patients with passive 
rehabilitation and active rehabilitation doesn’t start until 
patients get to the rehab facility.

Social workers listen and provide 
support 

patient in the context of their new social situation. Social 
workers get involved in the patient’s care when a nurse 
initiates a referral or when the need for evaluation is 

week. The amount of time available to the social worker 
depends on the amount of time purchased by the ward to 
cover all the needs of all of their patients.

Most social evaluations are conducted at the bedside 
where there is limited privacy since private consultation 
rooms are not available. Families are frequently involved to 
provide a complete perspective. The social worker’s role is 
to listen, evaluate their concerns and serve as an 
intermediary in contacting 3rd parties such as the insurance 
company, the patient’s employer or the municipality. 

Speech therapists augment the 
information for diagnosis and 
prognosis
Speech therapists support stroke patients primarily in the 

therapist performs the evaluation at the bedside and then 
reviews the results with the patient. Advice is given about 
types and consistency of foods to avoid swallowing 

eating. 

The speech therapist works in collaboration with the 
multidisciplinary team, but a referral is always required. 

the patient to avoid aspiration and communication 

If the patient’s issues are not resolved prior to discharge, 
the speech therapist refers the patient to the neuro team or 
to the outpatient clinic.  

Good nutrition supports recovery
It is important to involve the dietician in the assessment of 
the patient’s nutrition on the ward. Currently, patients are 
referred to the dietician by the multidisciplinary team if 
nutritional advice or intervention is necessary. Many 

pre-existing condition. Tube feeding can be necessary for a 
period of time until their condition stabilizes and their 
swallowing ability returns. Dieticians provide valuable input 
to the type, volume and duration of tube feeding necessary 
to meet the patient’s energy needs. Dieticians indicate that 
the amount of time they spend with patients on the 
neurology ward is far less than the international guidelines. 

Choice and variety of food 
enhances patient satisfaction

ward. The full potential of the catering service (Sodexo) is 
not being utilized. The patient experience can be easily 
enhanced by adjusting the menu from which they can 
choose meals that they might enjoy. This gives them a 
sense of control as well as accommodates their eating 
preferences and limitations. Family members can support 
patients in making the selections.

Experience of depression can be 
minimized
A stroke can be a traumatic emotional experience for 
patients and families. Depression is common as a result of 
the changes on their daily lives. It is important to educate 
patients and families regarding the signs and symptoms 
they may experience, to support them during their stay 
with psychosocial counselling, and to prepare them 
emotionally for going home or to the rehab facility.

The psychologist is currently rarely involved in the care of 
stroke patients at Solna. Evaluation early in the course of 
their recovery gives an indication of their coping ability and 
rehab potential. It may take up to 8 months to fully realize 
the patient’s potential for recovery, thus, 
neuro-psychological evaluations may also be needed 
during the outpatient phase. 

Level of observation impacts 
patients’ sense of security
A nurse is always present in the stroke unit – day and night 
– often having intense contact with the patient. Patients 
often don’t want to leave the stroke unit because they feel 
secure and cared for. Other patients indicate that this level 
of intense contact can feel like an invasion of privacy. 

patient as well as the family. All of a sudden, the patient is 
no longer monitored and the level of observation by the 
nurses is less direct and less frequent. This can leave the 
patient and family feeling less secure. Patients and families 
need to be prepared for the transfer. At this time in their 
progress, they are more stable and more ready to absorb 
information. 

Referral to rehab must be based 
on individual needs rather than 
tradition

discharge disposition. Most patients in Stockholm County 
are still referred to rehabilitation centers that are 
geographically close to their home. The discharge process 

social situation of the patient. A multidisciplinary planning 
meeting is conducted on R15 twice a week with the goal of 
determining the patients’ potential for rehab and what 
needs to be put in place to support discharge. A physical 
therapist, occupational therapist, stroke nurse, curator, 
neurologist (resident) and senior neurologist are present. 
Medical residents and student nurses often present the 
case. 

Finding the right center requires 
the right information
The evaluation, preparation and handover of patient 
information from the hospital setting to the rehab center is 
not always coordinated. The right information must be 
exchanged so that the patient is appropriately placed and 
the information needs to be updated prior to discharge. 
Also, the patient and family should be properly prepared 
for what they can expect during the transition. 

The rehab center receives information about the patient’s 
medical condition, but they are also interested in the 
patient’s potential for rehab and what therapies might be 
most appropriate. The insights provided by physical 
therapy and occupational therapy are the most valuable in 
determining the patient’s prognosis for recovery of 

the patients they receive are not as capable for rehab as 
was presented. 

The rehab referral process is 
cumbersome
Resources could be better managed if the length of stay 
and discharge date was more predictable.  

Several factors play into the variability including: 

for the referral to rehabilitation
- An electronic referral can only be submitted by the 

- Referrals are typically sent to one rehab center at a time 
in a sequential manner until a center accepts the patient, 
- A patient’s condition can change while awaiting 
acceptance

Rehab centers don’t want to waste their time on reviewing 
candidates who are accepted elsewhere. If the patient is 
ready to be discharged, but there is no bed available, then 
the municipally needs to pay for the ongoing 
hospitalization (“utskrivningsklar ”).  

Managing expectations of 
patients and families requires 
attention
The patients and families can play an active role in 
selecting which rehab location is best for them, but they 
need information.  Currently, they are often not prepared 
for what they can expect in the rehab center as it is not 
always clear to which rehab center they will be going. The 
anticipated length of stay communicated to the patient is 
not always realistic. More and more patients are being 
rehabilitated at home with the assistance of the rehab 
teams.

Focus is increasing on follow-up 
visits to outpatient clinic 
When a patient is discharged, an electronic referral is sent 
to a nurse in the outpatient clinic who schedules a follow 
up meeting within two weeks for all patients who have 
been discharged following a stroke or a TIA. Other patients 
are  referred to their GP after hospitalization. 

The goals of this visit are to provide the patient with advice 
on secondary prevention and control of risk factors for 
(re-)stroke, to evaluate patient outcomes particularly in 
relation to thrombolysis and/or thrombectomy, and to 
facilitate the patient’s own involvement in their disease 
management. During this visit, patients and families can ask 
questions and clarify expectations for recovery. Based on 
the patient’s status, medications and other means of 
managing their risks may be adjusted. Due to limited 
resources, the outpatient nurse only meets some of the 
patients and only one time. 

County-wide forums support 
collaboration between hospitals 
and rehab centers

There are several stroke organizations and forums today 
that meet on a regular basis and exchange information 
about best practice. These forums typically consist of 
representatives from the hospitals and the rehab centers. 
One example of such an organization is “Strokerådet”, the 
leadership of which is strongly supported by Karolinska 
stroke/neurology department. Several rehab centers have 
expressed their interest to get involved, but as of today not 
all of them are invited. They have also expressed a need to 
exchange more knowledge on a regular basis with the 
hospitals through visits or other events. 

Rehab in the home via the 
neuroteam is becoming more 
common

About 21 multidisciplinary neuroteams operate within the 

stroke patients. The goal of the neuroteam is to help the 
patient stabilize and return, to the degree possible, to their 
pre-stroke level of functioning. The duration of patient 
enrollment varies from a few weeks to a year. 

The neuroteam receives information about the patient via 
TakeCare and contacts the patient within two days to 
schedule a home visit (preferably) or a visit to the rehab 
center. An assessment is performed and a treatment plan is 
developed. The neuroteams collaborate with the home care 
service (hemtjänst) and the case administrator.

Knowledge of stroke in primary 
care can be augmented
Once the patient returns home, they typically return to their 
general practitioner for most health issues including the 
followup related to their stroke. Several patients indicate 
that they don’t think the general practitioners have 

experience.

Follow-up of patients over time is 
limited
For stroke patients, there is very limited long-term support 
for how they can best manage their condition, potential 
complications and how to avoid them, and managing their 
everyday life over time. Many stroke patients feel isolated 
and need more social contact. Patient organizations in 

want to be part of a formalized organisation.  

Patients are linked to American or other foreign sites where 

should not replace the face-to-face interaction with the 

Support for families of stroke 
patients is key to recovery
Families of stroke patients generally feel secure when their 
loved ones are in the hospital or at a rehab center. The 
patients are being looked after 24 hours a day. It is not until 
the patient arrives home that their families realize how 
much their life has changed. Many families need more sup-
port in how to manage  daily tasks and social-emotional 
impact of living with someone who has had a stroke. The 
neuroteams can provide support for a period, but over 

Data to be collected from the 
patient regarding their experience 
and outcomes is not coordinated

After discharge, stroke patients can receive multiple 
questionnaires: from Karolinska, from the neurology 
department, from RiksStroke, and from the referring 
hospital if they were transferred later to Karolinska. The 
RiksStroke questionnaire is sent via paper. Today, Mina 

limited feedback is collected from the patient’s family 
regarding their care.

Critically ill and hemorrhagic 
stroke patients follow a separate 
route
Patients with hemorrhagic stroke, unstable or complicated 
ischemic stroke or following neurosurgery are cared for on 
the NIVA. Any patient who is intubated, requires intensive 
care. Nurses who work on the NIVA are well-trained and 
function very independently. The NIVA team has 
developed a grading scale to guide decisions regarding 
patient transfer or discharge. When it is determined that a 
stroke is not survivable, families are supported by the NIVA 

may be kept on life support for a period of time to ensure 
the viability of organs suitable for donation. The number of 

third of the beds are closed due to these shortages.

Vascular surgery is well-engaged 
throughout the process

potentially unstable plaque is visualized on the ipsilateral 
side via CT angio, the vascular surgeon may be consulted 
and a stent may be placed during the angio procedure for 
neurothrombectomy. In the acute phase, additional workup 
may be done (such as duplex ultrasound) to diagnose the 
potential source of the thrombus and determine additional 
treatment options. Weekly rounds are held with a 
multidisciplinary team to review relevant cases. Annually, 
approximately 10 carotid stents are performed at Solna and 
approximately 80 patients undergo surgery to correct 
carotid stenosis following a stroke. Use of surgery as a 
preventative measure is quite rare.

A Stroke Coordinator functioning 
on a regional level will enhance 
the discharge process across the 
county 

Since 2005, SLL introduced two stroke coordinators to 
support the rehab planning process within the county. 

hospitals to go through the program which has included 
daily multidisciplinary team meetings to individually 
discuss each patient’s discharge and rehab plan. 

Since introducing multidisciplinary teams at Danderyds 
Hospital, more patients have now been referred to 
neuroteams compared to a couple of years ago. Karolinska 
Solna refers most patients to rehab centers compared to 
the other hospitals.

to rehab centers regarding 
patient’s treatment plan

The rehab centers receive the medical information about 
the patient via Take Care. Sometimes the rehab center calls 
the nurse on the neurology ward to receive additional 
information. The rehab centers within the Stockholm 
County Council have expressed a need for additional 
information including the patient’s potential for rehab, the 
preferred therapies, any follow-up visits and future scans 
required. It is also not always clear to which rehab center 
the patient will be transferred. Sometimes a rehab center is 

than the patient was sent to another center. In some cases, 

by the center to which they are sent.

Work spot 
neurologists

Social area for 
patients and family

Communication 
booklet attached to 
nurse cabinet

Patient monitorPatient room in R12Reception R12Entrance R12 Stroke information at 
R12

Patient view from the 
bed

Thrombectomy checklist which stroke Family room Information available in family roomDesk stroke nurse 
coordinator in reception

Workspace for stroke 
nurse in stroke unit

Tips for activating 
stroke patients

Entrance to neurology 
department for family

Patient information available in the social 
area

Entrance Rehab Station Stockholm
(http://www.rehabstation.se/Rehabilitering/Rehab/Sok-rehab-hos-oss/Inom/)

Rehab training at  Rehab Station Stockholm
(http://www.rehabstation.se/Rehabilitering/Om-oss/Nyheter--Ar-
tiklar/Nyheter--Artiklar---Rehab-Station/Rullstolsbasket/)

Garden Rehab Station Stockholm
(http://www.rehabstation.se/Rehabilitering/Rehab/Stroke/)

Rehab traning @ Daderyd rehab center
(http://www.ds.se/rehabiliteringsmedicin)

Training appartment @ Daderyd rehab center 
(http://www.mynewsdesk.com/se/danderyds_sjukhus/pressre-
lae/nyinvigning-av-home-en-hoegteknologisk-traeningslaegenhet-foer-strokepatient
er-761693)

Stockholms Sjukhem
(http://www.stockholmssjukhem.se/Om-oss/)

Stroke Neuro Team
http://www.stockholmssjukhem.se/Rehabilitering/Rehabcentrum-Bromma/Neuroteam-Bromma/

- Monitor compliance with secondary prevention
- Provide advice on reduction of risk factors
- Evaluate patient outcomes

Outcome outpatient clinic

Measures:  - EQSD
  - MOCA
  - MRS
  - NIHSS
  - BPNeurologist

- Adjust prescriptions for 
   secondary prevention as needed
- Evaluate control of risk factors
- Evaluate patient outcomes

Rehab Station Stockholm
Stora Sköndal
Daderyd rehab center 
Stockholms Sjukhem

*

MDT meets

MULT DISCIPLINARY TEAM MEETING (MDT - social round) - twice a week

Stroke nurse

- Assess patient status through 
   observation and monitoring
- Plan additional tests
- Administer medications and 
   interventions 
- Mobilize the patient (passive)
- Evaluate patient response
- Educate on stroke and 
   recovery
- Prepare for discharge

Occupational
therapist

Physical
therapist

+
- Evaluate patient
- Recommend therapy plan
- Conduct daily rounds for 
   interdiscipinary communication
- Educate patient on stroke and 
   recovery expectations
- Prepare for discharge

Neurologist

- Evaluate patient 
- Prescribe treatment 
- Conduct daily rounds 
   for interdisciplinary 
   communication
- Educate patient on 
   stroke and recovery 
   expectations
- Prepare for discharge

Speech
therapist

- Perform swallowing test
- Provide information 
- Provide speech therapy 
   to patients with aphasia 

   help the patient with speech
   issues and to prevent 

- Write referral to neuro-teams 
   or outpatient clinic

Social 
worker

- Coordinate the patient's 
   case
- Counsel patients and 
   families

Psychologist

- Provide mental health care
- Cognitive screening 
- Educate patients and 
   family members

   strategies

Dietician

- Order diet to prevent or correct 
   malnutrition
- Educate patient on eating 
   patterns to reduce risk of stroke
- Perform nutritional assessment 
   within 24 hours of admission
- Enhance the use of the dietary 
   menu system

MEDICAL ROUND “Tavelmöte” – every weekday - 20 minutes

Nursing assistant

- discuss the patients’ potential for rehab
- plan the discharge process

- discuss patient status
- discuss transfer from R12 to R15

always present

always present sometimes present

sometimes present currently not active at the ward
Stable and brought to R15 or transferred to another hospital

Admission to stroke unit R12

oror

 DischargedTransfer to  unit R15

Meeting with the stroke nurse 

Initial assessment Setup rehab plan Rehab DischargeReceives portfolio with 
personal rehab goals

Meeting with the neurologist

Possible discharge:

• Home without any further rehabilitation
• Home with a neuroteam
• Home with domiciliary care (hemtjänst)
• Elderly home
• Assisted living
• Another rehab center

After 24h, Ready for
discharge?stable? 

Stable? 

If tPA or Trombectomy

If no treatment 

Stable? 

if neurosurgery or severe NT
and in need of ventilation

Other
hospital

Other
wards 

Home

Passes away

Assisted
living

Outpatient clinic Outpatient clinic

Neurology Department R15Stroke Unit R12

NO

NO
YES

OCCASIONALLY

YES
NO

NO

YES

YES

(2014)

50%

10% 10% 20-25%

1724 / year 

16 beds

697 stroke / year 

1237 / year 

6 beds

15%

38%

13% 1% others

11%

20-21%

MONITOR, DELIVER CARE, INVESTIGATE, DIAGNOSE, TREAT DELIVER CARE, INVESTIGATE, DIAGNOSE, TREAT FOLLOW-UP ON SECONDARY PREVENTION

ACUTE PHASE SUBACUTE PHASE CHRONIC PHASE

Percentage of patients evaluated 
by a speech therapist (2012-2013)

23 %25 %
29 %

43 %44 %46 %

66 %

Karolinska 
Solna

S:t Görans 
Sjukhus

+164 %

Södertälje 
sjukhus

Danderyds 
Sjukhus

Södersjuk-
huset

Karolinska 
Huddinge

Norrtälje 
Sjukhus

Numerator: Number of stroke patients who were evaluated by a speech therapist or an 
otorhinolaryngology specialist during their hospital stay.

Denominator: Total number of stroke patients registered at RiksStroke  

.

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

 
Note:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

Percentage of patients depressed 
3 months after stroke* (2011-2013)

* Less than 75 % of the patients were followed up

Karolinska Solna
2011 - 2013

Karolinska Solna compared to hospitals in 
Stockholm County Council 2013

7 %

14 %

14 %

16 %

17 %

17 %

18 %

Sweden: 14 %

Norrtälje Sjukhus*

Karolinska Huddinge*

Karolinska Solna*

Danderyds Sjukhus

Södertälje sjukhus

S:t Görans Sjukhus

Södersjukhuset

14 %
13 %

22 %

2011* 2012 2013*

.

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

 
Note: The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

with rehabilitation (2010-2014)

Rehabilitation given during hospitalization Rehabilitation after discharge

49%

58%

52%
50%

54%

2011 201320122010 2014

49%

57%

24%

51%

46%

2014201320122010 2011

Sweden 2014: 57 % Sweden 2014: 43  %

* Includes patients indicating that they were very satis ed or satis ed with the rehabilitation given

 
Note 1: Numerator: Number of stroke patients who (in a survey) said they were satis ed or very 
 satis ed with the rehabilitation 
 Denominator: Total number of stroke patients who responded to the survey
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there. Patients that relapsed within 28 days are excluded. Missing data is 
 excluded when calculating other percentages. 

(Source: Riksstroke) 

Percentage of patients who return 
to the outpatient clinic 3 months 
after discharge* (2011-2013)
* Less than 75 % of the patients were followed up 

83%

86%

86%

86%

88%

93%

80%

Sweden : 83%

Norrtälje Sjukhus*

Södertälje sjukhus

Södersjukhuset

S:t Görans Sjukhus

Karolinska Huddinge*

Karolinska Solna*

Danderyds Sjukhus88 %
84 %

81 %

2011* 2013*2012

 
Note:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

Functional abilities after stroke*
(2013)

78 %

92 %

80 %82 %82 %79 %
75 %

S:t Görans 
sjukhus

Södertälje 
sjukhus

Danderyds 
sjukhus

Norrtälje 
sjukhus*

Karolinska 
Huddinge*

Södersjuk-
huset

Karolinska 
Solna*

* Less than 75 % of the patients were followed up 

Note 1:  Numerator: Number of patient who are ADL-independent (activities in daily life) 
 3 months after the stroke. 
 Denominator: Total number of stroke patients registered at Riksstroke, that were alive
 and ADL-independent before the stroke.
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

Patient satisfaction of hospital 
care provided

92 %93 %93 %94 %94 %95 %97 %

S:t Görans 
sjukhus, 

Stockholm

Danderyds 
sjukhus

Karolinska 
Solna

Karolinska 
Huddinge

Södertälje 
sjukhus

Södersjuk-
huset, 

Stockholm

Norrtälje 
sjukhus

Note
 three months after the acute phase.
 Denominator: Total number of stroke patients who responded to the survey.

(Source: Socialstyrelsen - Öppna Jämförelser (2014), Riksstroke)   

Mortality rates (2010-2012)

10 %10 %
12 %

13 %

15 %
16 %

20 %

Norrtälje 
sjukhus

Södersjuk-
huset, 

Stockholm

S:t Görans 
sjukhus, 

Stockholm

Danderyds 
sjukhus

Karolinska 
Solna

Södertälje 
sjukhus

Karolinska 
Huddinge

Note: Karolinska Solna is the only hospital within SLL that performs thrombectomy, hence 
 they receive more severe cases.  

(Source: Socialstyrelsen – Öppna Jämförelser/Patientregistret och Dödsorsaksregistret, 
Socialstyrelsen. (2014) 

Other complications
2010-2014, Karolinska Solna

Karolinska compared with Sweden% of patients with Deep vein thrombosis (DVP)   

2,4 %
2,2 %

1,5 %

2,0 %

1,2 %

2010 2011 20132012 2014

% of patients with pneumonia

9,4 %
11,1 %

9,1 %

11,9 %12,1 %

2012 2013 20142010 2011

2014

9,4 %

2,4 %

4,5 %

0,8 %

Deep vein 
thrombosis

Pneumonia

Karolinska Solna

Sweden

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke) 

hemorrhage within 36 hours after 
a thrombolysis treatment (2011-2013)

Karolinska Solna
2011 - 2013

Karolinska Solna compared to hospitals in 
Stockholm County Council 2013

Södersjukhuset

Capio St Görans Sjukhus

Danderyds Sjukhus

Karolinska Huddinge

Karolinska Solna

Sweden: 4 %

Norrtälje Sjukhus

Södertälje sjukhus

11 %

16 %

10 %

20132011 2012

 
Note 1: Patients aged between 18 - 80 years old.
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there. Patients that relapsed within 28 days are excluded. Missing data is 
 excluded when calculating other percentages. 

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   
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Referral of stroke patients to 
rehabilitation

Rehab centre / geriatric clinicHome with neuroteam DeceasedOtherAssisted LivingHome without neuroteam
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(Source: Interview with stroke coordinator at Danderyds sjukhus/Stockholm county council  
(2015-05-11))

Note: Data is estimated

Vascular surgeon
- perform duplex 
   ultrasound
- diagnose the potential 
   source of the thrombus 
- determine additional 
   treatment options

Flexible, tailored 
patient 

information and 
education

Enhance existing 
patient 

environment

Expand the 
multidisciplinary 

care team

Enhance patient 
satisfaction with 

food choices

Preventive 
psychology care 
and emotional 

support

Optimize the 
surveys sent to 

patients

Match patient 
needs to rehab 

options

Digitize the 
cognitive 

assessment

Increase % of 
post-discharge 

follow-up visit in 
the outpatient 

clinic

 Diagnostic tools 
to identify the 
source of the 

thrombus

Visualize the patient 
journey to clarify 
expectations at 
various stages

Nutritional 
assessment within 24 
hours with automated 
referral to dietician as 

needed

Integrate electronic 
support for 
medication 

management

Enhanced 
monitoring can 
support earlier 
patient transfer 

Educate 
general 

practitioners 
on stroke 

management

diagnostic tools to identify unstable 
plaque and the probable source of 
the thrombus.

Develop a patient collaboration tool 
to provide the right information to 
patients and their families at the right 
time in the course of their treatment 
and recovery. Introduce 
multi-modality features such as a 
combination of text, speech and 
movies.

Continuous telemetry monitoring in 
R15 with early warning scores would 
make it possible to determine if a 
patient’s status is deteriorating in a 
more timely manner. With such 
monitoring in place it would enhance 
the safety of transferring the patient 
with less risk of missing an important 
deviation. 

Design a patient journey wall in which patients 
can visualize, and possibly interact, with the 

Incorporate inspirational quotes from prior 
patients. Include an on-line view with links to 
relevant patient education, FAQs and patient 
forums.

Reorient the beds within the patient 
rooms to take best advantage of the 
daylight and view from the window. 
Add more chairs for patient visitors. 
Hang posters in the rooms to support 
the educational needs of patients 
and families. 

Select a standard nutritional assessment tool, 
automate it using the electronic patient record 
system, and use it to assess patients on 
admission. Automatically generate referrals to 
the dietician for nutritional counselling based on 
the assessment score. Positive results from a 
swallowing assessment should also trigger a 
referral to the dietician.

Expand menu choices available 

the new menu options so that they 
can support patients and families in 
making the best selections based on 
the patient condition. Develop tools 
for family to support the ordering of 
meals and snacks for the patient. 

Develop standard screening tools for 
physicians and nurses that drive 
referrals to additional support 
personnel as necessary. 
Automatically generate the referral 
according to the results of the screen. 
Provide guidelines for the number of 
follow-up visits allowed based on the 
patient’s condition. Track the number 
of consultations to determine 
demand and correlate with budget.

Integrate the psychologist into the 

on signs and symptoms of depression 
and how to refer a patient or family 
member for psychological counselling 
as needed. Provide social connectivity 
for patients and families while in the 
hospital as well as links to support 
groups post-discharge.

Implement a closed-loop, integrated medication 
management system for physician order 
entry/prescribing, pharmacy dispensing and 
nursing administration. Create a centralized 

county and make it available at least for 
reference to all care providers with appropriate 
security to see the information.

Create a catalogue, preferably on line, 
where the latest information on 
available services per rehab center is 
maintained. Match the patient’s needs 
and rehab potential to the appropriate 
rehab center. Create a patient-friendly 
version of the catalogue including 
what the patient and family can 

previous patients.

Reduce the redundancy in surveys by 
consolidating the questions into one. 
Make the surveys available via an 
on-line patient collaboration tool so 
that patients can choose their 
preferred route of completion. 

Develop and test digital approaches 
to cognitive screening. Use the results 
to analyze reaction times and 
cognitive processing and feed this 
information into treatment decisions 
and support for rehabilitation.

Schedule follow-ups for all patients 
following TIA or stroke (call from nurse 
@ 6 weeks; visit with physician & 
nurse @ 3 months). Develop a process 
so that no-shows are contacted for 
rescheduling. Increase the 
connectivity with the rehab centers so 
that the neurology department 
receives a summary of the patient’s 
progress and outcomes. 

Develop a user-friendly online 
education program to provide short 
courses and refresher trainings to 
strengthen the knowledge and skills of 
general practitioners in identifying 
patients at risk, prescribing secondary 
prevention and overall management 
patients following a stroke. 

Emilie Erhardt, Debbie Slye, Tamar Schirman, Elke Daemen and Emelie Håkansson 
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Thrombectomy patients
 
check every 4 hours:

- BP    - NIH / GCS
- SpO2  - Temperature 
- Pulse  - Glucose  
- Wound healing 

Thrombolysis patients
a 
check every 6 hours:

- BP  
- NIHSS / GCS
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check every 1/2 hour for 4 hours, 
then every hour:

- BP    - Temperature    
- SpO2 - Glucose    
- Pulse - Wound healing

Assess NIHSS/GCS on arrival, 
then every 1/2 hour X2, then 
every 1 hour X3, then every 
2 hours X4, then every 4 hours. 
  
 Thrombolysis patients
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check every 4 hours: 
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“When you are trying to sleep, the alarms are really annoying. 
Isn’t there a way to silence them?” – Patient

“I didn’t know if the monitor beeps were related to me or my 
neighbor … which made me even more worried.” – Patient

“My two roommates were so disruptive that I couldn’t get any 
rest.”  – Patient

“I didn’t know anything about a stroke and needed information at 
a very basic level.”  – Patient 

“Some patients are afraid or in denial, so they can’t listen or 
absorb what is told to them.”  – Rehab physician

“I prefer to get information directly from the doctor, but the 
doctor doesn’t always have time.” –  Patient

“50% of the questions are posed by the family members.” 
– Stroke nurse

“As soon as they put the monitor patches on my body, I knew this 
was serious. I needed to understand what was going to happen.” 
– Patient

“You can explain 100 times, but sometimes the patient has 
cognitive barriers to receiving the information.” – Stroke nurse

“There are very few things to do on the ward. It would be nice if 
there was a TV or some social activities so that I could learn 
about my condition and relate with other patients.” – Patient 

“Patients get bored here. Families sometimes bring in a computer 
so that they can watch movies or connect with family.”  
– Stroke nurse

bed? ” – Stroke nurse

“I have four children and a husband. You can imagine how 
challenging it is when they all come to visit.” – Patient

“Visitors are so important to the hospitalized patient. I want to 
meet their families so that I better understand their social support 
system.”– Stroke nurse

“I tell the patients, ‘nobody is going to make you better. It is your 
own responsibility to move’.” – Physical therapist

“We can be more explicit in our explanation to the patient that 
the level of rehab that is appropriate in the acute hospital phase 
is early mobilization and not active strength training.” – Neurologist

“The patients need “to land” in their situation �rst before they can 
start using the skills they have been taught.” – Neurologist

“It would be better if we could be incorporated into the 
multidisciplinary stroke team.” – Social worker 

“The process for referral is not standard. Some team members are 
more likely to involve us than others.” – Social worker

“I was really worried whether I would be able to speak again.” 
– Patient

“Every stroke patient should get a referral to the speech therapist, 
but we do not have time to meet all patients. We need a 
screening system to prioritize.” – Speech therapist

swallow normally in the beginning.” – Family

particularly the ability to discern textures of food. Dieticians can 
help the patient make choices that take these limitations into 
account.” – Dietician

“Food options need to be customized for stroke patients with 
swallowing problems.”  –  Speech therapist 

“Breakfast, lunch and dinner provide only 50% of the nutrition a 
patient may take in. Patients should also be provided with snacks 
in between meals.”  – Dietician

“Good nutrition is essential to provide the patients with the 
strength they need to recover and prepare for discharge.”  
– Dietician

“Overall, the food was not good. It was particularly boring while 
in R15. The rehab center had much better food.” – Patient

“Based on prior complaints, we changed to a menu with three 

appreciate this added variety.” – Nurse

“We are stuck on the fact that the emotions and the body’s 
responses are separate.” – Psychologist

“Having a psychologist on the team is not part of our culture.” 
– Psychologist

“We know it is best to prepare the family for the patient’s 
discharge or transfer, but we don’t always have the time.”  
– Stroke nurse

“I was really upset after being moved. I couldn’t talk, I couldn’t 

helped calm me down.” – Patient

“I knew it was a positive move to leave the stroke unit, but I was 
afraid to leave the level of attention I had become used to.”  
– Patient’s family

“Our post-stroke process is somewhat of a production line. We 
have to get patients through as quickly as possible so that we can 
make room for more acute patients.”  – Neurologist

“The rehabilitation plan for each patient needs to be targeted to 
their speci�c capabilities and needs. We have room for 
improvement in this area.” – Neurologist

“The referral to rehab is currently written by the neurologist. 
However, the physical therapist provides the most relevant 
information regarding the patient’s state of mobilization and 
rehab potential.”  – Neurologist

“We need to better understand which patients are candidates for 
which centers so that we target our referrals more appropriately.” 
– Neurologist

“We can’t pick and choose our patients the way rehab centers 
can.” – Neurologist

“Three of the rehab centers are private. An admission of about 
2-3 weeks �ts with their business model.” 
– Stroke internist, Danderyds Hospital

“An inpatient stay of about 5 days is optimal so the patient can 
let the fact that they have had a stroke sink in. ”  – Neurologist

“Often, the discharge decision is not made until the afternoon 

– Huddinge nurse

– Neurologist

“The cost to keep the patient in the hospital is about twice as 
much as what the municipality pays!”  – Nurse, Huddinge 

these dates are not counted in the 5-day length of stay.” 
– Stroke neurologist

“Sometimes patients arrive here and they think they are only 
staying for only 2 days!” – Rehab physician

“We have such a high turnover of patients that we don’t always 

– Neurologist

“Often patients say, I woke up in rehab.” – Neurosurgeon

“The rehab center I went to was chosen for me, I didn’t have a 
choice.” – Patient 

“I am sometimes amazed that patients come back in 3 months 
and don’t know what kind of stroke they had or why they are 
taking certain medications.” – Neurologist

“We need to follow-up on all of our patients, not only on those 
who get active treatment (thrombolysis or thrombectomy).”  
– Neurologist

“We could bene�t from visiting the neurology center at Karolinska 

acute phases of their stroke care.” – Rehab center coordinator
“It is important that patients and families get information about 

municipality, I see it more as my responsibility.” 
– Social worker, neuroteam

“The patients are in a protected environment while in the hospital. 
When the patient comes home, it can feel like a black hole – 
nothing happens.” – Stroke coordinator 

“I wish I had a description of the patient’s status and activity level 
prior to the stroke. That would help us in planning for rehab.” 
–  Stroke coordinator 

“After rehab I had to go to my primary care physician, but I have 
no trust in their knowledge of stroke … especially my speci�c 
treatment.”  – Patient

“Stroke does not even exist as a diagnosis in primary care today. 
This needs to be recti�ed so that general practitioners will put 
more emphasis on stroke prevention and management.” – SLL 
stroke coordinator 

“Management of blood pressure works well, but not the 
neurologic followup – this varies from general practitioner to 
general practitioner.” – Neurologist 

“The long term follow-up of stroke patients is really missing. 
These patients need both information and social support.” 
– Stroke coordinator SLL

“I would like to get a brief summary of the patient’s response to 
rehab.” – Neurologist 

“It wasn’t until my husband came home it really hit me. Our lives 
had completely changed. I was suddenly responsible for making 
all the decisions. I could have used more support.”   
– Patient’s family

“We can provide some support to help families deal with 
managing the day-to-day are of their loved one following stroke. 
Not all families are connected with the system to receive this 
support.” – SLL stroke coordinator

questions. I had to ask my wife to help. It would have been easier to 
complete via the computer or telephone.”  – Patient

“We have a poor response rate to the questionnaires. We need to 
collaborate to simplify the questions.” – Assistant nurse

“We need to give these patients more time on life support before 
determining whether they will survive. Some patients do survive 
and recover.” – NIVA nurse

“The new building has not been built to accommodate our 
anticipated future demand for NIVA beds.”– Neuro Intensivist 

“Surgery must be approached with caution as patients can 
actually stroke during the procedure.” – Vascular surgeon

“Time from treatment to surgical intervention must be within 14 
days of stroke onset. Our mean time is 7 days, but we make every 
attempt to treat within 48-72 hours.” – Vascular surgeon

“Before introducing the new program at Danderyds, patients were 
referred based on geographical location and age, but today we 
look at each patient’s individual needs and tailor a speci�c plan.” 
– SLL stroke coordinator 

the patient’s anticipated treatment plan and rehabilitation needs. 
We often have to call the hospital for additional information to get 
the whole story.” – Operating manager, Rehab Center

“Our communication with the rehab centers could be improved.” – 
Neurologist 

“Unfortunately we don’t have time to regularly visit the patients 
during their hospital stay. It would be bene�cial to understand 
their individual rehab needs. We have to trust that we get the right 
information from the hospitals.” – Operating manager, Rehab Center

Privacy enhances communication 
and patient satisfaction
Patients indicate they have a need for more privacy. The 
privacy screens that are currently in the rooms are not 

Visitors tend to disrupt other patients in the room and vice 
versa. 

Patients are more focused and are more apt to ask 
questions when they are in a private environment. Studies 
have shown that privacy enhances both patient satisfaction 
and patient-physician communication.

Excessive noise during the night 
disrupts sleep and contributes to 
anxiety
Patients experience a lot of noise during the night 
particularly from other patients. The beeping of the monitor 
alarms not only disturbs their sleep, but also makes them 
anxious as they fear something is wrong. 

Deliver personalized information 
at the right time
Patients and their families express the need for information 

and what is going to happen in the future. They aren’t sure 
that care providers have all the information about their 
status and their prognosis.  

has previously been explained to them and the information 
is frequently repeated. Although a standard folder of 
information is provided, many patients aren’t sure what of 
the information relates to them and when it is relevant.

be given at the right moment when the patient is ready to 
absorb it. They also agree that information should be 

Overstimulation vs. boredom – 
get the right balance
Each patient’s situation is unique based on the impact of 
the stroke on cognition, physical impairment and other 
factors. This can challenge their ability to handle stimuli. On 
R12 and R15, the stimulation level is very low – there is no 
television and little opportunity for socialization. Some 
patients would like more stimuli. Nurses indicate that 
providing television and patient education outside of the 
patient room, and improving the common areas would 
motivate patients to mobilize.

Early mobilization reduces 
complications
The therapy provided in the neurology ward is referred to 
as passive rehabilitation or early mobilization. The physical 
therapist needs to see the patient within 24 hours of 
admission to perform an assessment. The occupational 

hours. Collaboratively, they evaluate the patient’s rehab 
capability and develop a mobilization plan to be carried 
out by the neurology nurses. The therapists remain 
involved to support the transition to rehab or home. This 
means that nurses support patients with passive 
rehabilitation and active rehabilitation doesn’t start until 
patients get to the rehab facility.

Social workers listen and provide 
support 

patient in the context of their new social situation. Social 
workers get involved in the patient’s care when a nurse 
initiates a referral or when the need for evaluation is 

week. The amount of time available to the social worker 
depends on the amount of time purchased by the ward to 
cover all the needs of all of their patients.

Most social evaluations are conducted at the bedside 
where there is limited privacy since private consultation 
rooms are not available. Families are frequently involved to 
provide a complete perspective. The social worker’s role is 
to listen, evaluate their concerns and serve as an 
intermediary in contacting 3rd parties such as the insurance 
company, the patient’s employer or the municipality. 

Speech therapists augment the 
information for diagnosis and 
prognosis
Speech therapists support stroke patients primarily in the 

therapist performs the evaluation at the bedside and then 
reviews the results with the patient. Advice is given about 
types and consistency of foods to avoid swallowing 

eating. 

The speech therapist works in collaboration with the 
multidisciplinary team, but a referral is always required. 

the patient to avoid aspiration and communication 

If the patient’s issues are not resolved prior to discharge, 
the speech therapist refers the patient to the neuro team or 
to the outpatient clinic.  

Good nutrition supports recovery
It is important to involve the dietician in the assessment of 
the patient’s nutrition on the ward. Currently, patients are 
referred to the dietician by the multidisciplinary team if 
nutritional advice or intervention is necessary. Many 

pre-existing condition. Tube feeding can be necessary for a 
period of time until their condition stabilizes and their 
swallowing ability returns. Dieticians provide valuable input 
to the type, volume and duration of tube feeding necessary 
to meet the patient’s energy needs. Dieticians indicate that 
the amount of time they spend with patients on the 
neurology ward is far less than the international guidelines. 

Choice and variety of food 
enhances patient satisfaction

ward. The full potential of the catering service (Sodexo) is 
not being utilized. The patient experience can be easily 
enhanced by adjusting the menu from which they can 
choose meals that they might enjoy. This gives them a 
sense of control as well as accommodates their eating 
preferences and limitations. Family members can support 
patients in making the selections.

Experience of depression can be 
minimized
A stroke can be a traumatic emotional experience for 
patients and families. Depression is common as a result of 
the changes on their daily lives. It is important to educate 
patients and families regarding the signs and symptoms 
they may experience, to support them during their stay 
with psychosocial counselling, and to prepare them 
emotionally for going home or to the rehab facility.

The psychologist is currently rarely involved in the care of 
stroke patients at Solna. Evaluation early in the course of 
their recovery gives an indication of their coping ability and 
rehab potential. It may take up to 8 months to fully realize 
the patient’s potential for recovery, thus, 
neuro-psychological evaluations may also be needed 
during the outpatient phase. 

Level of observation impacts 
patients’ sense of security
A nurse is always present in the stroke unit – day and night 
– often having intense contact with the patient. Patients 
often don’t want to leave the stroke unit because they feel 
secure and cared for. Other patients indicate that this level 
of intense contact can feel like an invasion of privacy. 

patient as well as the family. All of a sudden, the patient is 
no longer monitored and the level of observation by the 
nurses is less direct and less frequent. This can leave the 
patient and family feeling less secure. Patients and families 
need to be prepared for the transfer. At this time in their 
progress, they are more stable and more ready to absorb 
information. 

Referral to rehab must be based 
on individual needs rather than 
tradition

discharge disposition. Most patients in Stockholm County 
are still referred to rehabilitation centers that are 
geographically close to their home. The discharge process 

social situation of the patient. A multidisciplinary planning 
meeting is conducted on R15 twice a week with the goal of 
determining the patients’ potential for rehab and what 
needs to be put in place to support discharge. A physical 
therapist, occupational therapist, stroke nurse, curator, 
neurologist (resident) and senior neurologist are present. 
Medical residents and student nurses often present the 
case. 

Finding the right center requires 
the right information
The evaluation, preparation and handover of patient 
information from the hospital setting to the rehab center is 
not always coordinated. The right information must be 
exchanged so that the patient is appropriately placed and 
the information needs to be updated prior to discharge. 
Also, the patient and family should be properly prepared 
for what they can expect during the transition. 

The rehab center receives information about the patient’s 
medical condition, but they are also interested in the 
patient’s potential for rehab and what therapies might be 
most appropriate. The insights provided by physical 
therapy and occupational therapy are the most valuable in 
determining the patient’s prognosis for recovery of 

the patients they receive are not as capable for rehab as 
was presented. 

The rehab referral process is 
cumbersome
Resources could be better managed if the length of stay 
and discharge date was more predictable.  

Several factors play into the variability including: 

for the referral to rehabilitation
- An electronic referral can only be submitted by the 

- Referrals are typically sent to one rehab center at a time 
in a sequential manner until a center accepts the patient, 
- A patient’s condition can change while awaiting 
acceptance

Rehab centers don’t want to waste their time on reviewing 
candidates who are accepted elsewhere. If the patient is 
ready to be discharged, but there is no bed available, then 
the municipally needs to pay for the ongoing 
hospitalization (“utskrivningsklar ”).  

Managing expectations of 
patients and families requires 
attention
The patients and families can play an active role in 
selecting which rehab location is best for them, but they 
need information.  Currently, they are often not prepared 
for what they can expect in the rehab center as it is not 
always clear to which rehab center they will be going. The 
anticipated length of stay communicated to the patient is 
not always realistic. More and more patients are being 
rehabilitated at home with the assistance of the rehab 
teams.

Focus is increasing on follow-up 
visits to outpatient clinic 
When a patient is discharged, an electronic referral is sent 
to a nurse in the outpatient clinic who schedules a follow 
up meeting within two weeks for all patients who have 
been discharged following a stroke or a TIA. Other patients 
are  referred to their GP after hospitalization. 

The goals of this visit are to provide the patient with advice 
on secondary prevention and control of risk factors for 
(re-)stroke, to evaluate patient outcomes particularly in 
relation to thrombolysis and/or thrombectomy, and to 
facilitate the patient’s own involvement in their disease 
management. During this visit, patients and families can ask 
questions and clarify expectations for recovery. Based on 
the patient’s status, medications and other means of 
managing their risks may be adjusted. Due to limited 
resources, the outpatient nurse only meets some of the 
patients and only one time. 

County-wide forums support 
collaboration between hospitals 
and rehab centers

There are several stroke organizations and forums today 
that meet on a regular basis and exchange information 
about best practice. These forums typically consist of 
representatives from the hospitals and the rehab centers. 
One example of such an organization is “Strokerådet”, the 
leadership of which is strongly supported by Karolinska 
stroke/neurology department. Several rehab centers have 
expressed their interest to get involved, but as of today not 
all of them are invited. They have also expressed a need to 
exchange more knowledge on a regular basis with the 
hospitals through visits or other events. 

Rehab in the home via the 
neuroteam is becoming more 
common

About 21 multidisciplinary neuroteams operate within the 

stroke patients. The goal of the neuroteam is to help the 
patient stabilize and return, to the degree possible, to their 
pre-stroke level of functioning. The duration of patient 
enrollment varies from a few weeks to a year. 

The neuroteam receives information about the patient via 
TakeCare and contacts the patient within two days to 
schedule a home visit (preferably) or a visit to the rehab 
center. An assessment is performed and a treatment plan is 
developed. The neuroteams collaborate with the home care 
service (hemtjänst) and the case administrator.

Knowledge of stroke in primary 
care can be augmented
Once the patient returns home, they typically return to their 
general practitioner for most health issues including the 
followup related to their stroke. Several patients indicate 
that they don’t think the general practitioners have 

experience.

Follow-up of patients over time is 
limited
For stroke patients, there is very limited long-term support 
for how they can best manage their condition, potential 
complications and how to avoid them, and managing their 
everyday life over time. Many stroke patients feel isolated 
and need more social contact. Patient organizations in 

want to be part of a formalized organisation.  

Patients are linked to American or other foreign sites where 

should not replace the face-to-face interaction with the 

Support for families of stroke 
patients is key to recovery
Families of stroke patients generally feel secure when their 
loved ones are in the hospital or at a rehab center. The 
patients are being looked after 24 hours a day. It is not until 
the patient arrives home that their families realize how 
much their life has changed. Many families need more sup-
port in how to manage  daily tasks and social-emotional 
impact of living with someone who has had a stroke. The 
neuroteams can provide support for a period, but over 

Data to be collected from the 
patient regarding their experience 
and outcomes is not coordinated

After discharge, stroke patients can receive multiple 
questionnaires: from Karolinska, from the neurology 
department, from RiksStroke, and from the referring 
hospital if they were transferred later to Karolinska. The 
RiksStroke questionnaire is sent via paper. Today, Mina 

limited feedback is collected from the patient’s family 
regarding their care.

Critically ill and hemorrhagic 
stroke patients follow a separate 
route
Patients with hemorrhagic stroke, unstable or complicated 
ischemic stroke or following neurosurgery are cared for on 
the NIVA. Any patient who is intubated, requires intensive 
care. Nurses who work on the NIVA are well-trained and 
function very independently. The NIVA team has 
developed a grading scale to guide decisions regarding 
patient transfer or discharge. When it is determined that a 
stroke is not survivable, families are supported by the NIVA 

may be kept on life support for a period of time to ensure 
the viability of organs suitable for donation. The number of 

third of the beds are closed due to these shortages.

Vascular surgery is well-engaged 
throughout the process

potentially unstable plaque is visualized on the ipsilateral 
side via CT angio, the vascular surgeon may be consulted 
and a stent may be placed during the angio procedure for 
neurothrombectomy. In the acute phase, additional workup 
may be done (such as duplex ultrasound) to diagnose the 
potential source of the thrombus and determine additional 
treatment options. Weekly rounds are held with a 
multidisciplinary team to review relevant cases. Annually, 
approximately 10 carotid stents are performed at Solna and 
approximately 80 patients undergo surgery to correct 
carotid stenosis following a stroke. Use of surgery as a 
preventative measure is quite rare.

A Stroke Coordinator functioning 
on a regional level will enhance 
the discharge process across the 
county 

Since 2005, SLL introduced two stroke coordinators to 
support the rehab planning process within the county. 

hospitals to go through the program which has included 
daily multidisciplinary team meetings to individually 
discuss each patient’s discharge and rehab plan. 

Since introducing multidisciplinary teams at Danderyds 
Hospital, more patients have now been referred to 
neuroteams compared to a couple of years ago. Karolinska 
Solna refers most patients to rehab centers compared to 
the other hospitals.

to rehab centers regarding 
patient’s treatment plan

The rehab centers receive the medical information about 
the patient via Take Care. Sometimes the rehab center calls 
the nurse on the neurology ward to receive additional 
information. The rehab centers within the Stockholm 
County Council have expressed a need for additional 
information including the patient’s potential for rehab, the 
preferred therapies, any follow-up visits and future scans 
required. It is also not always clear to which rehab center 
the patient will be transferred. Sometimes a rehab center is 

than the patient was sent to another center. In some cases, 

by the center to which they are sent.

Work spot 
neurologists

Social area for 
patients and family

Communication 
booklet attached to 
nurse cabinet

Patient monitorPatient room in R12Reception R12Entrance R12 Stroke information at 
R12

Patient view from the 
bed

Thrombectomy checklist which stroke Family room Information available in family roomDesk stroke nurse 
coordinator in reception

Workspace for stroke 
nurse in stroke unit

Tips for activating 
stroke patients

Entrance to neurology 
department for family

Patient information available in the social 
area

Entrance Rehab Station Stockholm
(http://www.rehabstation.se/Rehabilitering/Rehab/Sok-rehab-hos-oss/Inom/)

Rehab training at  Rehab Station Stockholm
(http://www.rehabstation.se/Rehabilitering/Om-oss/Nyheter--Ar-
tiklar/Nyheter--Artiklar---Rehab-Station/Rullstolsbasket/)

Garden Rehab Station Stockholm
(http://www.rehabstation.se/Rehabilitering/Rehab/Stroke/)

Rehab traning @ Daderyd rehab center
(http://www.ds.se/rehabiliteringsmedicin)

Training appartment @ Daderyd rehab center 
(http://www.mynewsdesk.com/se/danderyds_sjukhus/pressre-
lae/nyinvigning-av-home-en-hoegteknologisk-traeningslaegenhet-foer-strokepatient
er-761693)

Stockholms Sjukhem
(http://www.stockholmssjukhem.se/Om-oss/)

Stroke Neuro Team
http://www.stockholmssjukhem.se/Rehabilitering/Rehabcentrum-Bromma/Neuroteam-Bromma/

- Monitor compliance with secondary prevention
- Provide advice on reduction of risk factors
- Evaluate patient outcomes

Outcome outpatient clinic

Measures:  - EQSD
  - MOCA
  - MRS
  - NIHSS
  - BPNeurologist

- Adjust prescriptions for 
   secondary prevention as needed
- Evaluate control of risk factors
- Evaluate patient outcomes

Rehab Station Stockholm
Stora Sköndal
Daderyd rehab center 
Stockholms Sjukhem

*

MDT meets

MULT DISCIPLINARY TEAM MEETING (MDT - social round) - twice a week

Stroke nurse

- Assess patient status through 
   observation and monitoring
- Plan additional tests
- Administer medications and 
   interventions 
- Mobilize the patient (passive)
- Evaluate patient response
- Educate on stroke and 
   recovery
- Prepare for discharge

Occupational
therapist

Physical
therapist

+
- Evaluate patient
- Recommend therapy plan
- Conduct daily rounds for 
   interdiscipinary communication
- Educate patient on stroke and 
   recovery expectations
- Prepare for discharge

Neurologist

- Evaluate patient 
- Prescribe treatment 
- Conduct daily rounds 
   for interdisciplinary 
   communication
- Educate patient on 
   stroke and recovery 
   expectations
- Prepare for discharge

Speech
therapist

- Perform swallowing test
- Provide information 
- Provide speech therapy 
   to patients with aphasia 

   help the patient with speech
   issues and to prevent 

- Write referral to neuro-teams 
   or outpatient clinic

Social 
worker

- Coordinate the patient's 
   case
- Counsel patients and 
   families

Psychologist

- Provide mental health care
- Cognitive screening 
- Educate patients and 
   family members

   strategies

Dietician

- Order diet to prevent or correct 
   malnutrition
- Educate patient on eating 
   patterns to reduce risk of stroke
- Perform nutritional assessment 
   within 24 hours of admission
- Enhance the use of the dietary 
   menu system

MEDICAL ROUND “Tavelmöte” – every weekday - 20 minutes

Nursing assistant

- discuss the patients’ potential for rehab
- plan the discharge process

- discuss patient status
- discuss transfer from R12 to R15

always present

always present sometimes present

sometimes present currently not active at the ward
Stable and brought to R15 or transferred to another hospital

Admission to stroke unit R12

oror

 DischargedTransfer to  unit R15

Meeting with the stroke nurse 

Initial assessment Setup rehab plan Rehab DischargeReceives portfolio with 
personal rehab goals

Meeting with the neurologist

Possible discharge:

• Home without any further rehabilitation
• Home with a neuroteam
• Home with domiciliary care (hemtjänst)
• Elderly home
• Assisted living
• Another rehab center

After 24h, Ready for
discharge?stable? 

Stable? 

If tPA or Trombectomy

If no treatment 

Stable? 

if neurosurgery or severe NT
and in need of ventilation

Other
hospital

Other
wards 

Home

Passes away

Assisted
living

Outpatient clinic Outpatient clinic

Neurology Department R15Stroke Unit R12

NO

NO
YES

OCCASIONALLY

YES
NO

NO

YES

YES

(2014)

50%

10% 10% 20-25%

1724 / year 

16 beds

697 stroke / year 

1237 / year 

6 beds

15%

38%

13% 1% others

11%

20-21%

MONITOR, DELIVER CARE, INVESTIGATE, DIAGNOSE, TREAT DELIVER CARE, INVESTIGATE, DIAGNOSE, TREAT FOLLOW-UP ON SECONDARY PREVENTION

ACUTE PHASE SUBACUTE PHASE CHRONIC PHASE

Percentage of patients evaluated 
by a speech therapist (2012-2013)

23 %25 %
29 %

43 %44 %46 %

66 %

Karolinska 
Solna

S:t Görans 
Sjukhus

+164 %

Södertälje 
sjukhus

Danderyds 
Sjukhus

Södersjuk-
huset

Karolinska 
Huddinge

Norrtälje 
Sjukhus

Numerator: Number of stroke patients who were evaluated by a speech therapist or an 
otorhinolaryngology specialist during their hospital stay.

Denominator: Total number of stroke patients registered at RiksStroke  

.

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

 
Note:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

Percentage of patients depressed 
3 months after stroke* (2011-2013)

* Less than 75 % of the patients were followed up

Karolinska Solna
2011 - 2013

Karolinska Solna compared to hospitals in 
Stockholm County Council 2013

7 %

14 %

14 %

16 %

17 %

17 %

18 %

Sweden: 14 %

Norrtälje Sjukhus*

Karolinska Huddinge*

Karolinska Solna*

Danderyds Sjukhus

Södertälje sjukhus

S:t Görans Sjukhus

Södersjukhuset

14 %
13 %

22 %

2011* 2012 2013*

.

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

 
Note: The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

with rehabilitation (2010-2014)

Rehabilitation given during hospitalization Rehabilitation after discharge

49%

58%

52%
50%

54%

2011 201320122010 2014

49%

57%

24%

51%

46%

2014201320122010 2011

Sweden 2014: 57 % Sweden 2014: 43  %

* Includes patients indicating that they were very satis ed or satis ed with the rehabilitation given

 
Note 1: Numerator: Number of stroke patients who (in a survey) said they were satis ed or very 
 satis ed with the rehabilitation 
 Denominator: Total number of stroke patients who responded to the survey
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there. Patients that relapsed within 28 days are excluded. Missing data is 
 excluded when calculating other percentages. 

(Source: Riksstroke) 

Percentage of patients who return 
to the outpatient clinic 3 months 
after discharge* (2011-2013)
* Less than 75 % of the patients were followed up 

83%

86%

86%

86%

88%

93%

80%

Sweden : 83%

Norrtälje Sjukhus*

Södertälje sjukhus

Södersjukhuset

S:t Görans Sjukhus

Karolinska Huddinge*

Karolinska Solna*

Danderyds Sjukhus88 %
84 %

81 %

2011* 2013*2012

 
Note:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

Functional abilities after stroke*
(2013)

78 %

92 %

80 %82 %82 %79 %
75 %

S:t Görans 
sjukhus

Södertälje 
sjukhus

Danderyds 
sjukhus

Norrtälje 
sjukhus*

Karolinska 
Huddinge*

Södersjuk-
huset

Karolinska 
Solna*

* Less than 75 % of the patients were followed up 

Note 1:  Numerator: Number of patient who are ADL-independent (activities in daily life) 
 3 months after the stroke. 
 Denominator: Total number of stroke patients registered at Riksstroke, that were alive
 and ADL-independent before the stroke.
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

Patient satisfaction of hospital 
care provided

92 %93 %93 %94 %94 %95 %97 %

S:t Görans 
sjukhus, 

Stockholm

Danderyds 
sjukhus

Karolinska 
Solna

Karolinska 
Huddinge

Södertälje 
sjukhus

Södersjuk-
huset, 

Stockholm

Norrtälje 
sjukhus

Note
 three months after the acute phase.
 Denominator: Total number of stroke patients who responded to the survey.

(Source: Socialstyrelsen - Öppna Jämförelser (2014), Riksstroke)   

Mortality rates (2010-2012)

10 %10 %
12 %

13 %

15 %
16 %

20 %

Norrtälje 
sjukhus

Södersjuk-
huset, 

Stockholm

S:t Görans 
sjukhus, 

Stockholm

Danderyds 
sjukhus

Karolinska 
Solna

Södertälje 
sjukhus

Karolinska 
Huddinge

Note: Karolinska Solna is the only hospital within SLL that performs thrombectomy, hence 
 they receive more severe cases.  

(Source: Socialstyrelsen – Öppna Jämförelser/Patientregistret och Dödsorsaksregistret, 
Socialstyrelsen. (2014) 

Other complications
2010-2014, Karolinska Solna

Karolinska compared with Sweden% of patients with Deep vein thrombosis (DVP)   

2,4 %
2,2 %

1,5 %

2,0 %

1,2 %

2010 2011 20132012 2014

% of patients with pneumonia

9,4 %
11,1 %

9,1 %

11,9 %12,1 %

2012 2013 20142010 2011

2014

9,4 %

2,4 %

4,5 %

0,8 %

Deep vein 
thrombosis

Pneumonia

Karolinska Solna

Sweden

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke) 

hemorrhage within 36 hours after 
a thrombolysis treatment (2011-2013)

Karolinska Solna
2011 - 2013

Karolinska Solna compared to hospitals in 
Stockholm County Council 2013

Södersjukhuset

Capio St Görans Sjukhus

Danderyds Sjukhus

Karolinska Huddinge

Karolinska Solna

Sweden: 4 %

Norrtälje Sjukhus

Södertälje sjukhus

11 %

16 %

10 %

20132011 2012

 
Note 1: Patients aged between 18 - 80 years old.
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there. Patients that relapsed within 28 days are excluded. Missing data is 
 excluded when calculating other percentages. 

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

0 %

0 %

0 %

4 %

6 %

9 %

11 %

Referral of stroke patients to 
rehabilitation

Rehab centre / geriatric clinicHome with neuroteam DeceasedOtherAssisted LivingHome without neuroteam

0

10

30

50

20

40

60%

Södertälje 
sjukhus

Norrtälje 
Sjukhus

St GöranKarolinska 
Huddinge

Karolinska 
Solna

SöSDS

(Source: Interview with stroke coordinator at Danderyds sjukhus/Stockholm county council  
(2015-05-11))

Note: Data is estimated

Vascular surgeon
- perform duplex 
   ultrasound
- diagnose the potential 
   source of the thrombus 
- determine additional 
   treatment options

Flexible, tailored 
patient 

information and 
education

Enhance existing 
patient 

environment

Expand the 
multidisciplinary 

care team

Enhance patient 
satisfaction with 

food choices

Preventive 
psychology care 
and emotional 

support

Optimize the 
surveys sent to 

patients

Match patient 
needs to rehab 

options

Digitize the 
cognitive 

assessment

Increase % of 
post-discharge 

follow-up visit in 
the outpatient 

clinic

 Diagnostic tools 
to identify the 
source of the 

thrombus

Visualize the patient 
journey to clarify 
expectations at 
various stages

Nutritional 
assessment within 24 
hours with automated 
referral to dietician as 

needed

Integrate electronic 
support for 
medication 

management

Enhanced 
monitoring can 
support earlier 
patient transfer 

Educate 
general 

practitioners 
on stroke 

management

diagnostic tools to identify unstable 
plaque and the probable source of 
the thrombus.

Develop a patient collaboration tool 
to provide the right information to 
patients and their families at the right 
time in the course of their treatment 
and recovery. Introduce 
multi-modality features such as a 
combination of text, speech and 
movies.

Continuous telemetry monitoring in 
R15 with early warning scores would 
make it possible to determine if a 
patient’s status is deteriorating in a 
more timely manner. With such 
monitoring in place it would enhance 
the safety of transferring the patient 
with less risk of missing an important 
deviation. 

Design a patient journey wall in which patients 
can visualize, and possibly interact, with the 

Incorporate inspirational quotes from prior 
patients. Include an on-line view with links to 
relevant patient education, FAQs and patient 
forums.

Reorient the beds within the patient 
rooms to take best advantage of the 
daylight and view from the window. 
Add more chairs for patient visitors. 
Hang posters in the rooms to support 
the educational needs of patients 
and families. 

Select a standard nutritional assessment tool, 
automate it using the electronic patient record 
system, and use it to assess patients on 
admission. Automatically generate referrals to 
the dietician for nutritional counselling based on 
the assessment score. Positive results from a 
swallowing assessment should also trigger a 
referral to the dietician.

Expand menu choices available 

the new menu options so that they 
can support patients and families in 
making the best selections based on 
the patient condition. Develop tools 
for family to support the ordering of 
meals and snacks for the patient. 

Develop standard screening tools for 
physicians and nurses that drive 
referrals to additional support 
personnel as necessary. 
Automatically generate the referral 
according to the results of the screen. 
Provide guidelines for the number of 
follow-up visits allowed based on the 
patient’s condition. Track the number 
of consultations to determine 
demand and correlate with budget.

Integrate the psychologist into the 

on signs and symptoms of depression 
and how to refer a patient or family 
member for psychological counselling 
as needed. Provide social connectivity 
for patients and families while in the 
hospital as well as links to support 
groups post-discharge.

Implement a closed-loop, integrated medication 
management system for physician order 
entry/prescribing, pharmacy dispensing and 
nursing administration. Create a centralized 

county and make it available at least for 
reference to all care providers with appropriate 
security to see the information.

Create a catalogue, preferably on line, 
where the latest information on 
available services per rehab center is 
maintained. Match the patient’s needs 
and rehab potential to the appropriate 
rehab center. Create a patient-friendly 
version of the catalogue including 
what the patient and family can 

previous patients.

Reduce the redundancy in surveys by 
consolidating the questions into one. 
Make the surveys available via an 
on-line patient collaboration tool so 
that patients can choose their 
preferred route of completion. 

Develop and test digital approaches 
to cognitive screening. Use the results 
to analyze reaction times and 
cognitive processing and feed this 
information into treatment decisions 
and support for rehabilitation.

Schedule follow-ups for all patients 
following TIA or stroke (call from nurse 
@ 6 weeks; visit with physician & 
nurse @ 3 months). Develop a process 
so that no-shows are contacted for 
rescheduling. Increase the 
connectivity with the rehab centers so 
that the neurology department 
receives a summary of the patient’s 
progress and outcomes. 

Develop a user-friendly online 
education program to provide short 
courses and refresher trainings to 
strengthen the knowledge and skills of 
general practitioners in identifying 
patients at risk, prescribing secondary 
prevention and overall management 
patients following a stroke. 

Emilie Erhardt, Debbie Slye, Tamar Schirman, Elke Daemen and Emelie Håkansson 

60 min. 30 - 120 min.40 min. (2015)   43 min. (2014)

after 30 min.
2-3 min.up to 20 min. 5 -10 min.

Patient transported by ambulance personnel
(http://www.sll.se/verksamhet/halsa-och-vard/nyheter-hal-
sa-och-vard/2014/05/Samma-kapacitet-i-ambulanssjukvarden-som-forra-so
mmaren/)

Patient assessed by ambulance personnel
(http://www.sll.se/verksamhet/halsa-och-vard/nyheter-hal-
sa-och-vard/2015/05/Hogre-kapacitet-i-sommarens-ambulanssjukvard/)

Image ready 
in 4 - 6 min.

Image ready
in 10 -15 min.

Is patient eligible for 
thrombectomy?

Neurosurgery

Angio-suiteCT-Scan
Having a stroke
@ home, work 
or  public area  

Having a stroke
@ Karolinska

- Karolinska Huddinge
- Danderyds sjukhus
- Södersjukhuset
- St Görans sjukhus
- Norrtälje sjukhus
- Södertälje sjukhus
- Hospitals in other
   county councils

*

CT-Scan

Neuro-
radiologist

Stroke
nurse

Neuro-
interventionalist

HASTA
Neurologist

Reception 
nurse

Triage
physician

Specialist Resident 
physician

Alarm nurse

HASTA 
Neurologist

@home

HASTA 
Neurologist

HASTA Neurologist/ Neurologist on call

Neurologist 
On Call

Stroke nurse

Radiology
nurse

Continious VS monitoring

Neuro-
radiologist

Neuro-radiologist

Neuro-
interventionalist

Neuro-interventionalist

Neuro-
anesthesiologist 

coordinator 

SOS Alarm dispatcher

SOS Alarm
physician

Neuro-
interventionalist

Interventional
nurse

+

ED 
physician

ED 
nurse

ED 
nurse

+

+

+

Paramedic

Paramedic

Nurse
assistant

ED 
nurse

Nurse
Assistant

Responsible
physician

or or

Nurse
anesthetics

+
Transporter

112

RING
RING

Percentage of patients who receive 
thrombolysis (2010-2013)

Note: Includes patients in the age 18 - 80 years who were ADL independent before the stroke 

Karolinska compared to Sweden
2010-2013

Karolinska compared to emergency hospitals 
in Stockholm County council 2013

6 %

13 %

13 %

12 %

13 %

15 %

16 %

Sweden: 13 %

Norrtälje Sjukhus

Södertälje sjukhus

Capio St Görans Sjukhus

Södersjukhuset

Karolinska Solna

Danderyds Sjukhus

Karolinska Huddinge
12 %

11 %

15 %

12 %

13 %
12 %

10 %
9 %

201320112010 2012

Karolinska Solna Sweden

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

Percentage of patients with 
cerebral infraction treated with 
thrombectomy or other catheter 
treatment (2010 - 2014)

Karolinska Solna
2010- 2014

8,0%

10,9%

14,0%

11,3%11,2%

20142010 2011 2012

-29%

2013

• The average percentage of 
patients with cerebral infraction 
treated with thrombectomy in 
Sweden in 2014 was 1,3%    

• The large di erence between the 
country average can be explained 
by the fact that Karolinska is the 
only hospital in Stockholm County 
Council performing thrombectomy       

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke) 

"When patients and families clearly describe their symptoms, we 
are better able to understand the urgency of their condition and 
can properly prioritize their care." – Paramedic 

“I called the ambulance, but it took too long for them to come. So, 
I took a taxi to the Emergency Department at Karolinska Solna.” 
– Former patient

“The ambulance never showed up after we called them, so my 
partner drove me to the Emergency Department at Karolinska 
Huddinge.” – Former patient

“I would like the ambulance to wait several minutes after the 
patient has arrived until it is clear whether they need to be 
transferred to Solna for more de�nitive treatment.”  
– Stroke coordinator from another hospital

“Time to transport from Huddinge is often longer than expected.”  
– Stroke Nurse  

“We need to coordinate the transfer process with the ambulance 
service and the resources from the transferring hospital. 
Sometimes a nurse needs to accompany the patient. This can 
consume more time.”  – Neurologist from another hospital

“The key is to have a pre-noti�cation from the ambulance and 
take the patient directly to CT. Gothenburg (“hjärnvägen”) has set 
up clear criteria and it works well.” 
– Stroke physician 

“The information available about a patient when they are being 
transferred from another hospital is limited. We are always 
wondering where the patient is along the way. Has the patient left 
the other hospital yet?”   – Neurologist

“Ambulance personnel sometimes call with questions, but we 
have no way of calling them back.” – Neurologist

“Danderyd is a great of example of how to work closely with the 
ambulance systems – we can learn a lot from their approach. 
They have developed on-line educational seminars for both the 

collaboration.” – Neurologist 

“We could collaborate better with the ED; perhaps we don’t 
involve them enough in the optimization of stroke care.”  
– Neurologist

“The process for stroke team noti�cation is inconsistent when the 
patient is brought to the ED. The subsequent transfer to the 
neurology department can take 15 minutes.” – Neurologist

“There is a lot to do when you get a stroke alarm call.” 
– Neurologist

“We also need to be able to rely on the technology. We need to 
know who has been contacted and whether they received and 
read the message.” – Neuro-interventionist

“There are too many manual steps. Automated protocols for 
stroke patients would be helpful.” – Neurologist

“We often don’t receive enough information especially for those 
patients who may need thrombectomy. The stroke nurse generally 
has the most information.” – Anesthesiologist 

“The necessary information is gathered over time and 
documented after the fact.”  – Stroke nurse

“It ought to be the same … every day, all day and all night!” 
– Many interviewees

“Our guidelines are not disseminated well enough – not everyone 
remembers or knows what to do when the time comes.” 
– Neurologist

“We sometimes wait 10-15 minutes or more for images to arrive 
from another site … in the midst of a medical situation where every 
minute counts.” –  Neuro-interventionalist

“We are experts in recognizing stroke mimics.”– Neurologist

“Competition from other specialists for the same imaging 
equipment could disastrously impact our time-to-treatment.” 
– Neurologist

“I heard a discussion between the nurse and the neurologist 
about what scan they were going to perform. This made me feel 
insecure.” – Patient

“I try to keep the family and the patient well-informed of what will 
happen next, but we can do this better.”  – Stroke neurologist

“Patient acceptance of the thrombectomy decision is easier when 
we communicate with con�dence that we know this is the right 
thing to do.”  – Stroke neurologist

“We spend around 20-30 min each day, on average,  just waiting 
for images.” – Neuroradiologist

“It would be nice to evaluate everything together - native CT 
scan, the CT-angio and the CT-perfusion – all on one big screen.” 
– Neuro-interventionalist

“We don’t have all the information we need in one view when we 
are making critical decisions.” – Neurologist, Stroke nurse

“Times for key events are not always accurate – not captured in 
real time.” – Stroke nurse

“We can’t trust our data.” – Neurologist

“Our information system today is really just like paper … it doesn’t 
allow you to perform aggregated analyses or to quickly pull out 
essential information.” – Stroke nurse

“I want a touchscreen where the results of the “Tavelmöte” can be 
registered during the meeting.” – Stroke nurse 

“You need to do enough to be able to perform.” 
– Interventional neuro-radiologist

“We think we could get and manage 500 thrombectomy patients.” 
– Stroke leadership

“We will not be able to do more thrombectomies if we don’t have 

cannot take them.”  – Neurologist

“Escalation of the National Stroke Campaign will help us reduce 
the time from onset of symptoms to alarm. Now we need to focus 
on reducing the time from arrival to treatment.” – Professor 

“With improved diagnostics in the ambulance we will be better 
able to transfer the right patients to the right hospital – we need 
to continually seek technology to support this.” – Ambulance nurse

“We may not be able to manage all stroke patients, but we think 
we can provide value in identifying the most likely candidates for 
thrombectomy in the timeliest manner.”  – Neurologist

“CT in the ambulance is not a �tting solution as it requires larger 
ambulances, C-driver’s licenses, and a physician in the �eld.“
– Ambulance nurse

“We cannot add steps in the pre-hospital phase that delay 
diagnosis and start of treatment.“ – Stroke neurologist

should bring me. Without their gut feeling and decision to bring 
me directly to Solna, I probably wouldn’t be alive and as 
well-recovered as I am today.”  – Former patient 

– Neurologist

“Our guidelines are not well disseminated – not everyone 
remembers or knows what to do.” – Neurologist

“We need to establish a standard of care for recognizing a 
stroke in all patients regardless of where they are admitted in 
the hospital!” – Assistant nurse 

“In �ve years’ time we estimate that Karolinska will perform 
500-700 thrombectomies. Escalation of the National Stroke 
Campaign will help us reduce the time from onset of symptoms to 
alarm. Now we need to focus on reducing the time from arrival to 
treatment.” – Professor

“10 years ago we couldn’t do much to treat a stroke, now we can. 
We need to push it to the highest priority so that people better 
recognize the symptoms and that patients come to the hospital 
as soon as possible.” – Neurologist

“Getting potential victims of stroke to the right care facility 
immediately is a critical step, but preventing the stroke in the �rst 
place is more important.”  – Neurologist

“Primary care physicians are really good at general care, but lack 
detailed knowledge about stroke and its risk factors. Today, 
stroke is not yet identi�ed as a diagnosis to be treated by primary 
care. This needs to be corrected.” – Stroke coordinator

“We need to educate the community and general practitioners on 
the risk factors for stroke and how they can minimize the impact.” 
– Neurologist

“We need to better identify patients with atrial �brillation and 

– SLL Stroke coordinator

“We need to de�ne the criteria by which patients should be taken 
directly to Karolinska, but we need to ensure this doesn’t delay 
thrombolysis especially in patients who don’t qualify for 
thrombectomy.”  – Interventional neuroradiologist

“We don’t always have the data we 
need to help drive our decisions and 

 
– Stroke neurologist

“Very little data are automatically 
acquired; most documentation is 
manual. We are generally tied up in 
the care of the patient and so 
documentation of key events may not 
be timely nor accurate.”  – Stroke nurse

“No more notes on paper.” –  Nurse

collaboration with the healthcare 
delivery personnel to really 
understand their needs.” 
– Stroke neurologist

“If I want to investigate 
trends related to a certain 
clinical parameter, it is 

sometimes impossible.” 
– Neuroradiologist

“As a top clinical innovation and research center, we 
simply don’t have the data we need to evaluate our 
care and improve our practice.” – Neurosurgeon 

“Karolinska is all-in for stroke. 
That’s what attracted me to 
work here.” – Neurologist 

“This hospital is one of the 
best in Sweden.” – Patient

“If I hadn’t ended up at 
Karolinska, I probably 
wouldn’t be functioning 
as well as I do today.” 
– Former patient

“The stroke team works well together based on trust in clinical 
competence and close professional relationships – both of which 
are crucial.” – Neurologist and Interventional neuroradiologist

“The team members have a strong level of personal 
engagement – they stretch themselves to do 
whatever it takes. better. But it’s important to 
follow standards.” – Neurologist

“Our teamwork in making the right treatment 
decisions and our technical competence in 
executing interventions are key contributors to 
our positive patient outcomes.” – Neurologist 

“Things go smoothly during the day, 

evening and weekend is variable.” 
– Stroke nurse

“When preparing for and performing an 
intervention, we have to come in and out of the 
interventional area several times. Doors 
between the control room and the interventional 
area add unnecessary roadblocks and waste 
time.” – Neuro-interventionist

“Now we have a very tight, but collaborative 
workspace between neuroradiology and the 
neuro-interventional suites. This is the 
command center where treatment decisions 
are made. We have to maintain that team 
atmosphere in the new space.” – Neurologist

“We have seen very positive results 
in our thrombectomy patients. More 
than half of the most serious cases 
recover and are able to function 
independently following treatment.” 
– Professor neurology 

Direct arrival of stroke patients to 
neuroradiology hastens 
time-to-treatment
Transporting patients directly to the neuroradiology 
department, bypassing the Emergency Department (ED), 
reduces the time-to-treatment. However, routing to the 
neurology department can present a care management 
challenge in complex or unstable patients since the 
neuroradiology department lacks trauma and resuscitation 
expertise and equipment.

The National Stroke Campaign 
has created increased awareness 
of stroke symptoms
The National Stroke Campaign has increased the 
population’s awareness of stroke and its symptoms. It is 
estimated that the campaign has informed 80% of the 
population since its introduction in 2011 and 30% more 
stroke victims have received thrombolysis. An investment 
of 50 million kr has saved over 100 lives and reduced 
approximately 85 million kr in direct and indirect healthcare 
costs. 

Measures to prevent stroke are 
not consistently prescribed in 
primary care

underdiagnosed and undertreated. The national guidelines 
for care of these patients were updated in 2013, but aren’t 
being adequately followed.

Routing of stroke patients  can be 
more data-driven
It is currently challenging to determine which patients 

patients should be transported to Karolinska Solna directly. 
The decision to call Solna for consultation seems to 
depend largely on the relationship of the referring 
physician with the Solna physician. The decision to transfer 
the patient is based on a case-by-case evaluation. Clear, 
objective criteria are lacking.

Due to the time required for transport, routing all stroke 
patients to Karolinska could potentially delay thrombolysis 

especially in patients who do not end up being candidates 
for thrombectomy. 

Recognition & management of in-hospital strokes 
needs to be brought into line
In-hospital strokes can go by unnoticed or be detected too late for treatment. This may be 

communication tree as is used for an external stroke alert does not apply. An internal 
‘sense of urgency’ needs to be established for timely referral of patients experiencing 
stroke symptoms to neurology.

Getting the right patients to 
Karolinska Solna is critical 

then is transferred to Karolinska, time elapses, eroding into 
the window in which a thrombectomy is possible. Yet, only 
10% of suspected stroke patients are eligible for 
thrombectomy.

Today, there is no standard way of determining whether a 
stroke patient is a candidate for thrombectomy and should 
be sent directly to Solna. This is in part due to lack of 
adequate criteria for ambulance personnel as well as the 
global debate around the best way to organize stroke care 
– centralized vs. decentralized. There are formal 
discussions in progress in Stockholm regarding the value 
and logistics of a central 24/7 stroke call-center.

Various studies are underway to: 
- Develop a protocol for ambulance personnel to    
   identify patients who are possible thrombectomy    
   candidates 
- Compare the centralized vs. decentralized     
   approaches with respect to clinical outcome
- Validate innovative technologies to distinguish   
   hemorrhagic from ischemic stroke

Time-to-arrival is sometimes too 
long

Several patients have mentioned that the waiting time for 
the ambulance to arrive has been too long. Some either 
took a taxi or had a partner drive them to the emergency 
department. It is possible that the patients or their family 
members are not adequately identifying the symptoms, 

POD/SOS so that the ambulance is dispatched with the 

The adequacy of available ambulances in the region has 
been questioned and should be further studied. Use of 

they originate from Uppsala.

Time from onset to transfer is too 
long

Once the decision has been made to transfer a patient to 
Karolinska Solna and an ambulance has arrived, the 
transfer still takes too long. A sense of that the patient is 
being managed sometimes overtakes the “sense of 
urgency” on the part of the ambulance personnel. 
Sometimes, there is a delay in ordering the ambulance 
immediately upon making the decision to transfer. 

Internal transfers can also be delayed due to a shortage of 
transport personnel. Since helicopters are dispatched from 
Uppsala, the added time makes air transport not a feasible 
option. 

Collaboration with the SOS Alarm 
dispatch can be enhanced

Alarm communicate that they don’t receive enough 
information from Karolinska. And, Karolinska indicates that 
the exchange of information could be improved to enhance 

Solna cannot contact the ambulance personnel while a 

education regarding stroke symptoms, patients likely to be 
candidates for thrombectomy, and other factors to 
consider when working with stroke patients.

incomplete
For the most part, a minimum set of data is transferred to 
each team member both for internal and external message 
– only that which is necessary to make the decision 
regarding transfer. However, the content varies depending 
on the individuals involved.

The “HASTA process” is not 
universal (24/7/365)
The process for stroke alarms works at its best during 
weekdays when the HASTA on call is a stroke neurologist. 
After hours and on weekends, the neurologist on call is not 

of the process varies depending on the on-call 
neurologist’s level of experience in hyperacute 
management. 

Internal stroke communication 
(“HASTA”) is manual and 
non-standard 

the originating facility generally contacts the stroke 
neurologist on call, who in turn has to make 4-5 additional 
calls including the neuro-interventionist, the 
neuroradiologist, the stroke nurse, the anesthesia 
coordinator and the anesthesiologist. Sometimes the call 
goes directly to the interventionalist, depending on the 
professional relationships. Images are discussed and if the 
decision is made to transfer the patient, then the stroke 
neurologist is contacted. This is frequently the case for 
hospitals outside of the Stockholm County Council with the 
goal of avoiding a potentially unnecessary transfer. 
Subsequently, stroke team members call others within their 
department to orchestrate next steps and to put other 
less-critical processes on hold.

There is no automated support for dissemination of the 
message. The phone system, which is the main 

features such as the lack of auto-redial. Despite this fact, 
the process works well today thanks to the collaboration 
among team members. However, it is not always clear who 
has already been contacted resulting in redundant or 

Case for specialization: accurate 
diagnosis requires experience
When a stroke patient is admitted through the ED, their 
scans are usually interpreted by general radiologists. Scans 
taken in the neuroradiology department are read by radiol-
ogists specialized in neurology. General radiologists are not 
as experienced in diagnosing stroke, thus the risk of miss-
ing candidates for thrombectomy is greater.

Patients and family must be 
engaged as participants
Patients who are conscious and aware during the 
hyperacute stage are “passive” participants in the clinical 

the hyperacute phase and striving for the best possible 
outcome, it is also important to keep the patient and family 
informed. Their experience matters. Keeping them engaged 
could reduce their stress and increase their satisfaction.

Processing and transfer of images 
is unnecessarily cumbersome
Transfer and processing of CT perfusion scans takes 5-10 
minutes, which is time unnecessarily lost in a very 
time-sensitive situation. The clinicians walk from place to 
place in the neuroradiology area to get the complete 
picture. The inadequacy of the IT infrastructure, together 
with delays in installation of software already purchased is 
contributing to the performance issues. 

Data, collected in real-time, is 
recorded retrospectively
While some clinical parameters measured during the diag-
nosis process are captured electronically (e.g. blood pres-
sure) and directly transferred to the EMR system, other 
clinical data are jotted down manually on individual notes  
and recorded in the EMR later. A synchronized view of the 
complete patient status is not available in real time for all 
providers. Retrospective entry can result in missing infor-
mation, inaccuracies and transcription errors. 

Adequate patient volumes are 

Performing neurothrombectomy in stroke patients requires 
considerable expertise. A minimum number of procedures 
must be performed each year in order to maintain 

such procedures, and their workload, should be carefully 
balanced. To support the necessary volumes, Solna can be 
positioned as a regional center for neuro-intervention 
where candidates for thrombectomy are concentrated.

Slow transfer of images delays 
decision 
When images need to be transferred from another site to 
Solna, there is often a considerable delay due to limitations 
in the IT infrastructure and lack of a dedicated transfer 
channel. Sites outside of Stockholm sometimes have to 
send images to an intermediary site within Stockholm, 
which then transfers the images to Solna. Sometimes 
images are sent via email.

Capacity to manage anticipated 
increase in patient volume 
requires planning
The volume of patients at Solna who are candidates for 
thrombectomy is expected to increase based on increased 
public awareness of stroke symptoms resulting in earlier 
diagnosis of candidates, as well as the release of recent 

referrals. 

- What will be necessary to manage the increased patient 

- Will the team need to increase in size and specialization? 
- Will more imaging equipment and angio suites be 
   necessary?
- Will more stroke unit and neurology beds be required? 
- Will the acuity of care change (     or    ) requiring new 
   models of care?
- Will tighter association with the referring hospitals be 

Neuroradiology 
entrance

Hallway where patients is 
assessed by neurologist

Hallway to neuro 
radiology

Elevator to go to 
neuro radiology

Waiting room for 
family members at CT

View for familmembers 
waiting  at the CT room

Viewing images at workstation tPA cabinet - always present at neuro-radiologyConsole where radiology nurse prepares CT 
and images are viewed by neurologist, 
neurointerventionalist and neuroradiologist

Angio suite - Viewing images at console Angio suiteStroke onsetAKUT
http://stroke.se/akut-test-vid-stroke/

AKUT
https://www.sosalarm.se/112/
Information-och-utbildning/
Strokekampanj-raddar-liv/

Ambulance 
(source: http://sverigesradio.se/sida/artikel.aspx?programid=96&artikel=6032071)

Helicopter platform Helicopter platform Reception ED Stroke Alarm Stroke Alarm desk Triage room Transport Inter-disciplinary rounds session (neurology and 
neuro-radiology) where they review patient cases and 
discuss the management plan

Entrance ED

Median time from arrival to 
treatment start for thrombolysis 
patients (Minutes, 2010 - 2013)

Note: Includes patients in the age 18 - 80 years who were ADL independent before the stroke 

Karolinska compared to Sweden
2010-2013

Karolinska compared to emergency hospitals 
in Stockholm County council 2013

6 %

13 %

13 %

12 %

13 %

15 %

16 %

Sweden: 13 %

Norrtälje Sjukhus

Södertälje sjukhus

Capio St Görans Sjukhus

Södersjukhuset

Karolinska Solna

Danderyds Sjukhus

Karolinska Huddinge
12 %

11 %

15 %

12 %

13 %
12 %

10 %
9 %

201320112010 2012

Karolinska Solna Sweden

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   
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HEMORRHAGIC ?

ISCHEMIC ?

ISCHEMIC?

Review Scans

Medical history
status check

Receive call from ambulance

Run tests: EKG, BP, etc.

Always 
@ hospital

During
nighttime

During
daytime

At night
@ home

Schedule imaging

Interventional nurse   prep. (angio-) suite & anesthesiologist 

Prepare tPA

Prepare infusion lines
and draw blood

Explain next steps to 
patient and family
Perform NIHSS
Assess neuro status

Prepare patient for CT

Inform patient and family

Send images to PACS
Native CT @ Console

Prepare CTP image

Read CTA
@ Console / PACS

Read CTP
@ Console / PACS

Anesthesist nurse & 
anesthesiologist

Go to ambulance 
entrance/ CT with bed

SOS Alarm  Pre hospital 
assessment

Closest ambulance 
receives alarm

+

Transfer to Angio-suiteMonitor patientAdminister TPA

Run scan Prepare room

Explain next steps to 
patient and family
Perform NIHSS
Assess neuro status

Brought to ED @ Karolinska

Register at front desk Waiting Examined by Triage team Examined by Neuro Jour

Brought to ED
@ other hospital

Brought to the ED by family or bystanders ( In the NKS this will not be possible)

Ambulance/
helicopter arrives

Paramedic
assessment

Patient is transferred to stroke unit R12

Bystander calls 112 Loads patient

Prepared for surgery 

Patient develops symptoms Neurology consult

SLOW LANE SLOW LANE SLOW LANE SLOW LANE

Brought to Neuro Entrance @ Karolinska FAST LANE FAST LANE FAST LANE FAST LANE FAST LANE FAST LANE

Transport to NeuroradiologyArrival stroke team

Arrival 
stroke team

Transport to 
Neuroradiology

Transport to Neurology

Transport to Neurology

Arrival @ Neurology

Diagnosis 

Decision 
on action

Can this be a stroke? 

Further
investigation?

Decision on post-op care 
– need for ventilator?

tPA? NT?

Decision on treatment tPA?

Can this be a stroke? 

Can this be 
a stroke? 

If no treatment 

National stroke
program

Dietician

Arriving @
Emergency 
Department 

 other hospital*

Neurology
Department
@ Karolinska

Arriving @ 
Karolinska

Emergency 
Department 

NeuroradiologyArrival @ NeurologyEmergency DepartmentTransport

NO

NONO

NO

YESYES

YES

tPA ALREADY PERFORMED

STILL ELIGIBLE FOR NT

YES

NO

YES

YES

YES

YES

NO

YES YES

YES

YES

NO

OCCASIONALLYtPA NT

Review images

CT

100-120 / year 

10%

15%

65%

DIAGNOSISTRANSPORT / TRIAGE TREATMENT

HYPERACUTE PHASEPREVENTION STROKE ONSET

General Observations

Karolinska has a trustworthy image

Exceptional teamwork

Karolinska is viewed as global leader in the delivery 
of high quality stroke care and neuro-interventional 
treatment and performs the most 
neurothrombectomy procedures in Sweden. The 
neurology department is well-positioned to 

serve as a central point for referral of stroke 
patients across Stockholm County and beyond. 
With dedicated initiatives toward value-based 
healthcare, Karolinska supports international 
standards in outcomes measurement – “outcomes 
that matter to the patient”.

From the moment a call about a potential stroke 
victim comes in, the team is focused on preparing 
for the patient and other less-critical tasks are put 
on hold. The stroke team gathers all the relevant 
data, brings together the most essential decision 
makers, and executes the treatment without 
wasting a moment of precious time in what might 

Each player knows their part to play as the episode 
in a stroke patient’s experience unfolds.

From the moment that a patient begins his journey 
on a stroke pathway, having the complete picture is 
key. Team members do not always have the 
essential data about the patient when they need it. 
Data are not always shared between IT systems 
resulting in delays in treatment and sometimes 
missed opportunities. 

- 
- When did they start? 
- What has been the progression? 
- What medications is he taking? 
- What other diseases does the patient have? 
- What is the anticipated transport time and are 
   they available to take the patient? 
- Is the patient a candidate for thrombolysis? 
- What is the BP, glucose value and NIHSS? 
- What imaging studies have been performed and 
   what are the results? 
- Does his presentation match the objective data? 

Further optimization of processes surrounding 

infrastructure and available application 
functionality; for example: 

- Current manual steps  negatively impact data 
   accuracy and accessibility and result in 
   error-prone verbal communication. 
- The IT network is too slow. 
- New software has been purchased or 
   recommended by practitioners, but not yet     
   evaluated or approved by IT experts. 
- Basic technologies such as larger screen monitors 
   for side-by-side presentation of diagnostic data 
   are not available. 
- The electronic data systems in use today do not 
   allow for easy access to discrete data nor to 
   analysis of trends over time.
- Separate databases are being developed to 
   manage data which is further suboptimizing the 
   management of information.

Opportunities for acquisition and use of data are yet untapped

building has been designed for future demand and 
potential innovation. The new care model is 
patient-centric where care providers come to the 

The transition to single-patient rooms introduces 
changes to how nurses deliver care and 
communicate with one another. Early warning 
scores via telemetry may enhance nurses' ability to 
monitor patients across multiple rooms and 
locations.

The new neuro-interventional suites have gaps: 
(1) doorways for bringing in patients may not be 
wide enough for a hospital bed and 
(2) unnecessary doors exist between control room 
and interventional area. 

Transition to the new building requires active change management

Karolinska Stroke Care Flow 
Experience Flow

Patients receiving reperfusion 
therapy* (Karolinska Solna, 2013)

18 %
( 71)

82 %
(317)

Treatment No treatment

42
46

Number of 
thrombectomy

Number of 
thrombolysis

Total number of patients: 388*

* Patients not eligable for reperfusion therapy are excluded, and the total number of patients at 
Karolinska Solna were 519

Note:  17 patients received both trombolysis and thrombectomy, hence 71 unique patients 
 got treatment.

(Source:Telephone call with statistician at Riksstroke) 
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Legend

Patients �ow
Decision point Location 

Diagnosis

Treatment
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Timeline
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Flow direction
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in days
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Medical stakeholders �ow

Active 
stakeholder
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Opportunity Symbols

Big data

Technology

Training

Work�ow

Diagnosis/
Assessment

Patient 
experience

Active training of 
neuro-interventionalists 
in neurothrombectomy 

technique

high-risk citizens 
through 

predictive 
algorithms

Get to know 
each other 
across the 
continuum

and 
management of 

GPS tracking of 
ambulance en 

route to the 
Stroke Center

Automated, guided 

Emergency 
Medical  personnel

Automated 
dissemination of 
patient summary 
to stroke alarm 

recipients

Enhanced 
diagnostic and 

scoring tools for 
the ambulance

Diagnostic and 
prognostic 

dashboard based 
on population 

statistics

All-in-one image 
analysis software 
for all image types 

in one view

Stroke training package 
for Emergency Medical  

personnel and other 
community-based care 

providers

Automatic 
acquisition, sharing 

and use of data 
across the stroke 

continuum

Centralized data & 
communication tool for 

management 

Stroke training 
package for 

hospital personnel

Develop a data platform to enable acquisition 
and sharing of data between patients and with 
care providers regarding the journey of a stroke 
patient along the entire stroke continuum.

Assign a liaison as the key point of contact 
between the SoS alarm, the hospital and the 
rehab facilities. Plan regular get-togethers 
to exchange ideas about what works and 
what can be improved in working together. 
Arrange educational opportunities to 
update each other on advances in stroke 
care and patient success stories. Share 
results according to key performance 
indicators.

Deploy predictive algorithms based on 
available data as to the risk of 
developing a stroke. Make data 
regarding risk factors, medical history 
and current medications available to 
authorized care providers in the case 
of an event. Provide on-line guidance 
for medication management, diet and 
lifestyle changes for healthcare 
consumers and providers.

Design program for longer-term 
(30-day) monitoring of patients 
following stroke or TIA for the 

medicate with anti-arrhythmia and/or 
anti-coagulant agents. Monitor 
patients on a periodic and ongoing 
basis to detect recurrence of 
arrhythmia.

Develop an automated guidance tool 
for assessment of patients with stroke 
symptoms to ensure timely 

the right care facility. Communicate the 

ambulance to the emergency transfer 
center and to relevant in-hospital 
clinicians.

new triage and patient routing protocol 
based on the type of stroke and 
potential for the patient to be a viable 
candidate for thrombectomy. Educate 
emergency personnel, patients, 
families and general practitioners in 
the signs and symptoms of stroke so 
that they can more astutely request 
emergency assistance. 

Develop a user-friendly online education 
program for short courses and refresher trainings 

other community-based care providers to 
strengthen their knowledge and skills in stroke 
management and to disseminate best practices 
concerning the routing of stroke patients in 
collaboration with guidelines.

Develop a minimum data set for 
information to be shared with stroke 
team members. Create a simple 
application to automate the stroke 
message for dissemination to stroke 
team members. Include capability for 
members to acknowledge receipt of 
message

tracking application so that the stroke 
team can track the ambulance en route 
to the hospital. Install viewer for 
ambulance tracking on portable 
devices provided to stroke team.

Develop an electronic data management and 
communication system to streamline the 
standard tasks within the hyperacute phase 
and to share information among clinicians. 
Provide guidance to less-experienced 
clinicians. Allow for automated acquisition of 
key events so that average timings  can be 
calculated and performance indicators 
monitored.

Develop and implement an 
“all-in-one” image analysis solution 
combining all relevant images and data 
required for the diagnosis of a stroke to 
facilitate and expedite clinical 
decisions. 

Develop a clinical decision support 
system that integrates relevant patient 
information together with 
evidence-based guidelines and/or 
data-driven prognostic models to help 
predict the patient’s response to the 
proposed treatment and increase 

decision. Reduce variability and guide 
lesser-experienced clinicians in 
decision-making.

Establish recognition as a Center of Excellence 
in neurothrombectomy. Expand the training 
capacity for neuro-interventionalists to manage 
the anticipated increase in demand. Develop 
simulation techniques to expand the 
opportunities for safe and repeated practice 
prior to exposing the novice to a live patient 
case.

Develop a user-friendly online 
education program for short courses 
and refresher trainings aimed 

providers to strengthen skills and 
knowledge in stroke management and 
to disseminate best practices 
concerning the routing of stroke 
patients in collaboration with 
guidelines.

- In 2014, 4251 stroke patients were registered in Riksstroke for the Stockholm 
   County Council, 213 less than the previous year.
-  Almost as many men as women in the county council had a stroke n 2014. 
- The average age of a patient 2014 was 75 years. The age of female patients 
   (78 years) was slightly higher than for men (72 years).
- The average length of stay in a stroke unit was approximately 8 days.

- The stroke care provided at Karolinska is split between Solna and Huddinge, 

   neurosurgery, neuro intensive care, neurology, neurophysiology and vascular 
   surgery. 
- Patients are treated for ischemic stroke, TIA and hemorrhagic stroke. 
- Karolinska Solna has 22 beds for stroke patients (R12 and R15) and Huddinge 
   has 25 beds.
- 836 patients were admitted to Karolinska Solna of which 550 had an 
   ischemic stroke. 512 patients were registered in Riksstroke in the same period. 

- Today, most stroke patients enter the system through the ED (≈ 65%) either   
   via ambulance or as ‘walk-ins’. 
- If a stroke is suspected, stroke teams go to the ED and the patient is 
   transferred to the neuroradiology department for diagnostics and treatment 
   (thrombolysis and/or thrombectomy).

- In addition to those coming from the ED, ≈ 15% of stroke patients are referred 
   from other hospitals directly to the neuroradiology department. 
- ≈ 10% come from other inpatient departments within Karolinska.
- The neuroradiology department performs computed tomography (CT) of the  
   brain, CT-angiography and CT-perfusion. CT-angio may be omitted if   
   performed at another hospital prior to transfer to Karolinska Solna.
- The selection process for treatment is both clinical (e.g. NIHSS, age, current 
   medications, medical history and comorbidities) and radiological 
   (CT-perfusion, MRI).
- Of the 10 000 referrals to the neuroradiology department per year, 
   approximately 120 thrombectomies are performed. 

- R12 is the primary care area for stroke patients following diagnosis and 
   treatment in neuroradiology.
- Thrombolysis, which is typically started in the neuroradiology department, 
   can be continued here and other treatments such as CPAP may be performed.
- R12 has 6 beds in 2 patient rooms and patients can be continuously monitored.
- The average length of stay in R12 is 1,5 days with 50% of the patients being 
   transferred to R15, the neurology ward. 20% of the patients are discharged 
   home from R12, 10% return to the hospital that originally referred them and 10% 
   return to other wards within Karolinska Solna.

- R15 is the general neurology ward where 50% of stroke patients are admitted 
   for ongoing care following their stay on R12. 
- R15 has 16 beds with an average length of stay of 3,8 days.

- After discharge, patients in the post-acute phase are scheduled for a follow  
   up visit to the outpatient clinic with the goal to see all stroke and TIA patients.
- The outpatient nurse meets the patient 2-3 weeks after discharge. The stroke 
   physician meets the patient after 3 months.
- Currently, ≈ 300-350 stroke patients visit the outpatient clinic; 50% of which 
   meet a nurse and 50% meet a physician.
- Most patients seen in the outpatient clinic have had an ischemic stroke 
   (65-70%), but TIA patients (25-30%) and hemorrhagic stroke patients (3-5%) 
   are also seen. 

- Ischemic stroke patients who are particularly unstable or hemorrhagic 
   patients who have undergone neurosurgery may be admitted here.
- The NIVA is adjacent to R12.

Overview of Stroke Care

Stroke treatment 
at Karolinska Solna

Stockholm County 

Karolinska

Emergency Department

Neuroradiology Department

R12/NAVE - Intermediate Care - Stroke Unit

R15

The Outpatient Clinic

Neuro Intensive Care Unit (NIVA)

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke) 

Number of patients
2010 - 2014

512519532
513

570

20132012

-3 %

2011 20142010

45% 55%

Tot: 512

Gender distribution
2014

Men

Women

Age distribution
Years, 2014

113
134

192

73

<65 65-74 75-84 ≥85

General description of stroke patients 
at Karolinska Solna

Number of stroke patients 
(2010-2014, Sweden, SLL and Karolinska Solna)

Sweden

Stockholm county council

Karolinska Solna

23 56224 37324 80425 10925 577

20122011

-8 %

2010 2013 2014

4 2514 4644 4654 5584 645

-8 %

2010 2011 2012 2013 2014

512519532513570

-10 %

20112010 2013 20142012

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke) 

Distribution of stroke diagnosis
(2010-2014, Karolinska Solna)

Number of patients

75 % 78 % 78 % 75 % 76 %

25 % 22 % 22 % 25 % 23 %

512
0 % 1 %

2010

519

2012 2014

0 %0 %
532

2011

513
0 %
570

2013

Cerebral infarction (I63)Intracerebral haemorrhage (I61)Stroke, not speci ed as haemorrhage or infarction (I64)

• Approximately three quarters 
of all stroke patients at 
Karolinska Solna had a 
cerebral infarction    

• The average number for cerebral 
infarction is 86 - 87 % in Sweden 
during the same period   

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke & Riksstroke - Årsrapport Stroke och TIA 2013 (2014)  ) 

Number of admissions Karolinska 
Solna, (2014)

17 %
(139 )

66 %
(550)

18 %
(147)

TIA  G45Intrecerebral bleeding I61 Ischemic stroke  I63

Total number of admissions (excl. ED) : 836

• 83 % of all admitted patients were 
referred to the stroke unit and the rest 
to other neurological departments 
(1,5 %) or other departments (15,5 %)

• The ED admitted 44 more patients (39 
TIA and 5 Ischemic stroke), which gives 
the total number of 880 stroke and TIA 
patients

(Source: Information from “Gå och se” 2nd of April 2015)

Percentage of stroke patients who 
are smokers 
(2010-2014, Karolinska Solna)

Percentage of smokers
2010 - 2014

Distribution of diagnosis for smokers with stroke
2014

0 %
21 %

0 %

79 %

Stroke, not speci ed as haemorrhage or infarction (I64)

Subarachnoid hemorrhage (I60)

Intracerebral haemorrhage (I61)

Cerebral infarction (I63)

Tot: 73 smokers# patients (105) (83) (67) (84) (73)

2010

18 %

2012 2014

14 %

2013

16 %

13 %

16 %

2011

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke) 

• More men than women have 
a stroke relapse. 57% of the 
93 patients that relapsed in 
2014 were men. 

• Karolinska’s share of patients 
with a stroke relapse and prior 
TIA/Amaurosis faugaxIs below 
the Swedish average of 23% 
and 9% respectively for 2014.    

• The percentage of patients 
with a stroke relapse have 
decreased during the period 
2010 - 2014, but the 
percentage of patients with 
a TIA prior the stroke has 
varied.      

Stroke relapse or prior TIA
(2010-2014, Karolinska Solna)

% of patients with stroke relapse *

* The percentage of patients with an earlier diagnosis is calculated by dividing the number of patients with a 
stroke relapse/TIA with the total number of stroke patients

% of patients with a TIA/Amaurosis faugax prior to the stroke*

(122) (111) (106) (99) (93)

(28) (22) (45) (45) (34)# patients

21 %

2011

20 %22 %

2010

-24 %

2014

18 %

2012 2013

19 %

5 %

2011

8 %

4 %

2010

+21 %

2014

7 %

2012 2013

9 %

# patients

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke) 

*

Door-to-needle times* 
(Karolinska Solna, 2013-2015*)

Does not include data  for all months 2015 

(Source: Information from “Gå och se” 2nd of April 2015)

40
43

51

2013 2014 2015*

-22 %

Median
Minutes

Average
Minutes

53

59

2013 2014

4949

2015*

-18 %

Emilie Erhardt, Debbie Slye, Tamar Schirman, Elke Daemen and Emelie Håkansson 

1.5 day (mean) 3.8 days (mean) within 2-3 weeks 
after discharge

within 3 months
after discharge

Geriatrics
department

Rehab
centre *

Home with 
Neuro team

Home without
Neuro team

CT-Scan

Neurology ICU

Elderly home

Stroke nurse

NeurologistStroke nurse Occupational
therapist

Physical
therapist

MDT (Multi Disciplinary Team)
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Physical
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MDT (Multi Disciplinary Team)

Speech
therapist

Psychologist DieticianSocial 
worker

Speech
therapist

Psychologist DieticianSocial 
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Rehab
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Physical
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MDT (Multi Disciplinary Team)

Speech
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worker

Rehab nurse

 H
elp si tti ng

 u p

 H
elp

 w
ith

 ADLs

Pr
ep

ar
e 

fo
r 

 th
e 

ni
gh

t

 Help sitting up

Physio is coming

Medical rounds with neurologist

Lunch

D
inn

er

B
re

ak
fa

st

W
ak

e-
up

Nig
ht

DAY

Medication

Medication

Medication

13

14

15

16

17

18

19

20

21

22

23
24

01

02

03

04

05

06

07

08

09

10

12
11

Nig
ht

Up to
3 weeks

13

14

15

16

17

18

19

20

21

22

2324
01

02

03

04

05

06

07

08

09

10

12
11

Pr
ep

ar
e 

fo
r 

 t h
e 

ni
gh

t

 Rehab g
ym

therapy

Physical 

th
er

apy

O
cu

cc
up

at
ional activitiesSocial

Lunch

D
in n

er

Br
ea

kf
ast

W
ak

e-
up

Nig
ht

DAY

13

14

15

16

17

18

19

20

21

22

23
24

01

02

03

04

05

06

07

08

09

10

12
11

 H
elp si tti ng

 u p

 H
elp

 w
ith

 ADLs

Pr
ep

ar
e 

fo
r 

 th
e 

ni
gh

t

 Help sitting up

Physio is coming

Medical rounds with neurologist

Lunch

D
inn

er

B
re

ak
fa

st

W
ak

e-
up

Thrombectomy patients
 
check every 4 hours:

- BP    - NIH / GCS
- SpO2  - Temperature 
- Pulse  - Glucose  
- Wound healing 

Thrombolysis patients
a 
check every 6 hours:

- BP  
- NIHSS / GCS
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Thrombectomy patients
 
check every 1/2 hour for 4 hours, 
then every hour:

- BP    - Temperature    
- SpO2 - Glucose    
- Pulse - Wound healing

Assess NIHSS/GCS on arrival, 
then every 1/2 hour X2, then 
every 1 hour X3, then every 
2 hours X4, then every 4 hours. 
  
 Thrombolysis patients
a 
check every 4 hours: 

- BP  
- NIHSS / GCS
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“When you are trying to sleep, the alarms are really annoying. 
Isn’t there a way to silence them?” – Patient

“I didn’t know if the monitor beeps were related to me or my 
neighbor … which made me even more worried.” – Patient

“My two roommates were so disruptive that I couldn’t get any 
rest.”  – Patient

“I didn’t know anything about a stroke and needed information at 
a very basic level.”  – Patient 

“Some patients are afraid or in denial, so they can’t listen or 
absorb what is told to them.”  – Rehab physician

“I prefer to get information directly from the doctor, but the 
doctor doesn’t always have time.” –  Patient

“50% of the questions are posed by the family members.” 
– Stroke nurse

“As soon as they put the monitor patches on my body, I knew this 
was serious. I needed to understand what was going to happen.” 
– Patient

“You can explain 100 times, but sometimes the patient has 
cognitive barriers to receiving the information.” – Stroke nurse

“There are very few things to do on the ward. It would be nice if 
there was a TV or some social activities so that I could learn 
about my condition and relate with other patients.” – Patient 

“Patients get bored here. Families sometimes bring in a computer 
so that they can watch movies or connect with family.”  
– Stroke nurse

bed? ” – Stroke nurse

“I have four children and a husband. You can imagine how 
challenging it is when they all come to visit.” – Patient

“Visitors are so important to the hospitalized patient. I want to 
meet their families so that I better understand their social support 
system.”– Stroke nurse

“I tell the patients, ‘nobody is going to make you better. It is your 
own responsibility to move’.” – Physical therapist

“We can be more explicit in our explanation to the patient that 
the level of rehab that is appropriate in the acute hospital phase 
is early mobilization and not active strength training.” – Neurologist

“The patients need “to land” in their situation �rst before they can 
start using the skills they have been taught.” – Neurologist

“It would be better if we could be incorporated into the 
multidisciplinary stroke team.” – Social worker 

“The process for referral is not standard. Some team members are 
more likely to involve us than others.” – Social worker

“I was really worried whether I would be able to speak again.” 
– Patient

“Every stroke patient should get a referral to the speech therapist, 
but we do not have time to meet all patients. We need a 
screening system to prioritize.” – Speech therapist

swallow normally in the beginning.” – Family

particularly the ability to discern textures of food. Dieticians can 
help the patient make choices that take these limitations into 
account.” – Dietician

“Food options need to be customized for stroke patients with 
swallowing problems.”  –  Speech therapist 

“Breakfast, lunch and dinner provide only 50% of the nutrition a 
patient may take in. Patients should also be provided with snacks 
in between meals.”  – Dietician

“Good nutrition is essential to provide the patients with the 
strength they need to recover and prepare for discharge.”  
– Dietician

“Overall, the food was not good. It was particularly boring while 
in R15. The rehab center had much better food.” – Patient

“Based on prior complaints, we changed to a menu with three 

appreciate this added variety.” – Nurse

“We are stuck on the fact that the emotions and the body’s 
responses are separate.” – Psychologist

“Having a psychologist on the team is not part of our culture.” 
– Psychologist

“We know it is best to prepare the family for the patient’s 
discharge or transfer, but we don’t always have the time.”  
– Stroke nurse

“I was really upset after being moved. I couldn’t talk, I couldn’t 

helped calm me down.” – Patient

“I knew it was a positive move to leave the stroke unit, but I was 
afraid to leave the level of attention I had become used to.”  
– Patient’s family

“Our post-stroke process is somewhat of a production line. We 
have to get patients through as quickly as possible so that we can 
make room for more acute patients.”  – Neurologist

“The rehabilitation plan for each patient needs to be targeted to 
their speci�c capabilities and needs. We have room for 
improvement in this area.” – Neurologist

“The referral to rehab is currently written by the neurologist. 
However, the physical therapist provides the most relevant 
information regarding the patient’s state of mobilization and 
rehab potential.”  – Neurologist

“We need to better understand which patients are candidates for 
which centers so that we target our referrals more appropriately.” 
– Neurologist

“We can’t pick and choose our patients the way rehab centers 
can.” – Neurologist

“Three of the rehab centers are private. An admission of about 
2-3 weeks �ts with their business model.” 
– Stroke internist, Danderyds Hospital

“An inpatient stay of about 5 days is optimal so the patient can 
let the fact that they have had a stroke sink in. ”  – Neurologist

“Often, the discharge decision is not made until the afternoon 

– Huddinge nurse

– Neurologist

“The cost to keep the patient in the hospital is about twice as 
much as what the municipality pays!”  – Nurse, Huddinge 

these dates are not counted in the 5-day length of stay.” 
– Stroke neurologist

“Sometimes patients arrive here and they think they are only 
staying for only 2 days!” – Rehab physician

“We have such a high turnover of patients that we don’t always 

– Neurologist

“Often patients say, I woke up in rehab.” – Neurosurgeon

“The rehab center I went to was chosen for me, I didn’t have a 
choice.” – Patient 

“I am sometimes amazed that patients come back in 3 months 
and don’t know what kind of stroke they had or why they are 
taking certain medications.” – Neurologist

“We need to follow-up on all of our patients, not only on those 
who get active treatment (thrombolysis or thrombectomy).”  
– Neurologist

“We could bene�t from visiting the neurology center at Karolinska 

acute phases of their stroke care.” – Rehab center coordinator
“It is important that patients and families get information about 

municipality, I see it more as my responsibility.” 
– Social worker, neuroteam

“The patients are in a protected environment while in the hospital. 
When the patient comes home, it can feel like a black hole – 
nothing happens.” – Stroke coordinator 

“I wish I had a description of the patient’s status and activity level 
prior to the stroke. That would help us in planning for rehab.” 
–  Stroke coordinator 

“After rehab I had to go to my primary care physician, but I have 
no trust in their knowledge of stroke … especially my speci�c 
treatment.”  – Patient

“Stroke does not even exist as a diagnosis in primary care today. 
This needs to be recti�ed so that general practitioners will put 
more emphasis on stroke prevention and management.” – SLL 
stroke coordinator 

“Management of blood pressure works well, but not the 
neurologic followup – this varies from general practitioner to 
general practitioner.” – Neurologist 

“The long term follow-up of stroke patients is really missing. 
These patients need both information and social support.” 
– Stroke coordinator SLL

“I would like to get a brief summary of the patient’s response to 
rehab.” – Neurologist 

“It wasn’t until my husband came home it really hit me. Our lives 
had completely changed. I was suddenly responsible for making 
all the decisions. I could have used more support.”   
– Patient’s family

“We can provide some support to help families deal with 
managing the day-to-day are of their loved one following stroke. 
Not all families are connected with the system to receive this 
support.” – SLL stroke coordinator

questions. I had to ask my wife to help. It would have been easier to 
complete via the computer or telephone.”  – Patient

“We have a poor response rate to the questionnaires. We need to 
collaborate to simplify the questions.” – Assistant nurse

“We need to give these patients more time on life support before 
determining whether they will survive. Some patients do survive 
and recover.” – NIVA nurse

“The new building has not been built to accommodate our 
anticipated future demand for NIVA beds.”– Neuro Intensivist 

“Surgery must be approached with caution as patients can 
actually stroke during the procedure.” – Vascular surgeon

“Time from treatment to surgical intervention must be within 14 
days of stroke onset. Our mean time is 7 days, but we make every 
attempt to treat within 48-72 hours.” – Vascular surgeon

“Before introducing the new program at Danderyds, patients were 
referred based on geographical location and age, but today we 
look at each patient’s individual needs and tailor a speci�c plan.” 
– SLL stroke coordinator 

the patient’s anticipated treatment plan and rehabilitation needs. 
We often have to call the hospital for additional information to get 
the whole story.” – Operating manager, Rehab Center

“Our communication with the rehab centers could be improved.” – 
Neurologist 

“Unfortunately we don’t have time to regularly visit the patients 
during their hospital stay. It would be bene�cial to understand 
their individual rehab needs. We have to trust that we get the right 
information from the hospitals.” – Operating manager, Rehab Center

Privacy enhances communication 
and patient satisfaction
Patients indicate they have a need for more privacy. The 
privacy screens that are currently in the rooms are not 

Visitors tend to disrupt other patients in the room and vice 
versa. 

Patients are more focused and are more apt to ask 
questions when they are in a private environment. Studies 
have shown that privacy enhances both patient satisfaction 
and patient-physician communication.

Excessive noise during the night 
disrupts sleep and contributes to 
anxiety
Patients experience a lot of noise during the night 
particularly from other patients. The beeping of the monitor 
alarms not only disturbs their sleep, but also makes them 
anxious as they fear something is wrong. 

Deliver personalized information 
at the right time
Patients and their families express the need for information 

and what is going to happen in the future. They aren’t sure 
that care providers have all the information about their 
status and their prognosis.  

has previously been explained to them and the information 
is frequently repeated. Although a standard folder of 
information is provided, many patients aren’t sure what of 
the information relates to them and when it is relevant.

be given at the right moment when the patient is ready to 
absorb it. They also agree that information should be 

Overstimulation vs. boredom – 
get the right balance
Each patient’s situation is unique based on the impact of 
the stroke on cognition, physical impairment and other 
factors. This can challenge their ability to handle stimuli. On 
R12 and R15, the stimulation level is very low – there is no 
television and little opportunity for socialization. Some 
patients would like more stimuli. Nurses indicate that 
providing television and patient education outside of the 
patient room, and improving the common areas would 
motivate patients to mobilize.

Early mobilization reduces 
complications
The therapy provided in the neurology ward is referred to 
as passive rehabilitation or early mobilization. The physical 
therapist needs to see the patient within 24 hours of 
admission to perform an assessment. The occupational 

hours. Collaboratively, they evaluate the patient’s rehab 
capability and develop a mobilization plan to be carried 
out by the neurology nurses. The therapists remain 
involved to support the transition to rehab or home. This 
means that nurses support patients with passive 
rehabilitation and active rehabilitation doesn’t start until 
patients get to the rehab facility.

Social workers listen and provide 
support 

patient in the context of their new social situation. Social 
workers get involved in the patient’s care when a nurse 
initiates a referral or when the need for evaluation is 

week. The amount of time available to the social worker 
depends on the amount of time purchased by the ward to 
cover all the needs of all of their patients.

Most social evaluations are conducted at the bedside 
where there is limited privacy since private consultation 
rooms are not available. Families are frequently involved to 
provide a complete perspective. The social worker’s role is 
to listen, evaluate their concerns and serve as an 
intermediary in contacting 3rd parties such as the insurance 
company, the patient’s employer or the municipality. 

Speech therapists augment the 
information for diagnosis and 
prognosis
Speech therapists support stroke patients primarily in the 

therapist performs the evaluation at the bedside and then 
reviews the results with the patient. Advice is given about 
types and consistency of foods to avoid swallowing 

eating. 

The speech therapist works in collaboration with the 
multidisciplinary team, but a referral is always required. 

the patient to avoid aspiration and communication 

If the patient’s issues are not resolved prior to discharge, 
the speech therapist refers the patient to the neuro team or 
to the outpatient clinic.  

Good nutrition supports recovery
It is important to involve the dietician in the assessment of 
the patient’s nutrition on the ward. Currently, patients are 
referred to the dietician by the multidisciplinary team if 
nutritional advice or intervention is necessary. Many 

pre-existing condition. Tube feeding can be necessary for a 
period of time until their condition stabilizes and their 
swallowing ability returns. Dieticians provide valuable input 
to the type, volume and duration of tube feeding necessary 
to meet the patient’s energy needs. Dieticians indicate that 
the amount of time they spend with patients on the 
neurology ward is far less than the international guidelines. 

Choice and variety of food 
enhances patient satisfaction

ward. The full potential of the catering service (Sodexo) is 
not being utilized. The patient experience can be easily 
enhanced by adjusting the menu from which they can 
choose meals that they might enjoy. This gives them a 
sense of control as well as accommodates their eating 
preferences and limitations. Family members can support 
patients in making the selections.

Experience of depression can be 
minimized
A stroke can be a traumatic emotional experience for 
patients and families. Depression is common as a result of 
the changes on their daily lives. It is important to educate 
patients and families regarding the signs and symptoms 
they may experience, to support them during their stay 
with psychosocial counselling, and to prepare them 
emotionally for going home or to the rehab facility.

The psychologist is currently rarely involved in the care of 
stroke patients at Solna. Evaluation early in the course of 
their recovery gives an indication of their coping ability and 
rehab potential. It may take up to 8 months to fully realize 
the patient’s potential for recovery, thus, 
neuro-psychological evaluations may also be needed 
during the outpatient phase. 

Level of observation impacts 
patients’ sense of security
A nurse is always present in the stroke unit – day and night 
– often having intense contact with the patient. Patients 
often don’t want to leave the stroke unit because they feel 
secure and cared for. Other patients indicate that this level 
of intense contact can feel like an invasion of privacy. 

patient as well as the family. All of a sudden, the patient is 
no longer monitored and the level of observation by the 
nurses is less direct and less frequent. This can leave the 
patient and family feeling less secure. Patients and families 
need to be prepared for the transfer. At this time in their 
progress, they are more stable and more ready to absorb 
information. 

Referral to rehab must be based 
on individual needs rather than 
tradition

discharge disposition. Most patients in Stockholm County 
are still referred to rehabilitation centers that are 
geographically close to their home. The discharge process 

social situation of the patient. A multidisciplinary planning 
meeting is conducted on R15 twice a week with the goal of 
determining the patients’ potential for rehab and what 
needs to be put in place to support discharge. A physical 
therapist, occupational therapist, stroke nurse, curator, 
neurologist (resident) and senior neurologist are present. 
Medical residents and student nurses often present the 
case. 

Finding the right center requires 
the right information
The evaluation, preparation and handover of patient 
information from the hospital setting to the rehab center is 
not always coordinated. The right information must be 
exchanged so that the patient is appropriately placed and 
the information needs to be updated prior to discharge. 
Also, the patient and family should be properly prepared 
for what they can expect during the transition. 

The rehab center receives information about the patient’s 
medical condition, but they are also interested in the 
patient’s potential for rehab and what therapies might be 
most appropriate. The insights provided by physical 
therapy and occupational therapy are the most valuable in 
determining the patient’s prognosis for recovery of 

the patients they receive are not as capable for rehab as 
was presented. 

The rehab referral process is 
cumbersome
Resources could be better managed if the length of stay 
and discharge date was more predictable.  

Several factors play into the variability including: 

for the referral to rehabilitation
- An electronic referral can only be submitted by the 

- Referrals are typically sent to one rehab center at a time 
in a sequential manner until a center accepts the patient, 
- A patient’s condition can change while awaiting 
acceptance

Rehab centers don’t want to waste their time on reviewing 
candidates who are accepted elsewhere. If the patient is 
ready to be discharged, but there is no bed available, then 
the municipally needs to pay for the ongoing 
hospitalization (“utskrivningsklar ”).  

Managing expectations of 
patients and families requires 
attention
The patients and families can play an active role in 
selecting which rehab location is best for them, but they 
need information.  Currently, they are often not prepared 
for what they can expect in the rehab center as it is not 
always clear to which rehab center they will be going. The 
anticipated length of stay communicated to the patient is 
not always realistic. More and more patients are being 
rehabilitated at home with the assistance of the rehab 
teams.

Focus is increasing on follow-up 
visits to outpatient clinic 
When a patient is discharged, an electronic referral is sent 
to a nurse in the outpatient clinic who schedules a follow 
up meeting within two weeks for all patients who have 
been discharged following a stroke or a TIA. Other patients 
are  referred to their GP after hospitalization. 

The goals of this visit are to provide the patient with advice 
on secondary prevention and control of risk factors for 
(re-)stroke, to evaluate patient outcomes particularly in 
relation to thrombolysis and/or thrombectomy, and to 
facilitate the patient’s own involvement in their disease 
management. During this visit, patients and families can ask 
questions and clarify expectations for recovery. Based on 
the patient’s status, medications and other means of 
managing their risks may be adjusted. Due to limited 
resources, the outpatient nurse only meets some of the 
patients and only one time. 

County-wide forums support 
collaboration between hospitals 
and rehab centers

There are several stroke organizations and forums today 
that meet on a regular basis and exchange information 
about best practice. These forums typically consist of 
representatives from the hospitals and the rehab centers. 
One example of such an organization is “Strokerådet”, the 
leadership of which is strongly supported by Karolinska 
stroke/neurology department. Several rehab centers have 
expressed their interest to get involved, but as of today not 
all of them are invited. They have also expressed a need to 
exchange more knowledge on a regular basis with the 
hospitals through visits or other events. 

Rehab in the home via the 
neuroteam is becoming more 
common

About 21 multidisciplinary neuroteams operate within the 

stroke patients. The goal of the neuroteam is to help the 
patient stabilize and return, to the degree possible, to their 
pre-stroke level of functioning. The duration of patient 
enrollment varies from a few weeks to a year. 

The neuroteam receives information about the patient via 
TakeCare and contacts the patient within two days to 
schedule a home visit (preferably) or a visit to the rehab 
center. An assessment is performed and a treatment plan is 
developed. The neuroteams collaborate with the home care 
service (hemtjänst) and the case administrator.

Knowledge of stroke in primary 
care can be augmented
Once the patient returns home, they typically return to their 
general practitioner for most health issues including the 
followup related to their stroke. Several patients indicate 
that they don’t think the general practitioners have 

experience.

Follow-up of patients over time is 
limited
For stroke patients, there is very limited long-term support 
for how they can best manage their condition, potential 
complications and how to avoid them, and managing their 
everyday life over time. Many stroke patients feel isolated 
and need more social contact. Patient organizations in 

want to be part of a formalized organisation.  

Patients are linked to American or other foreign sites where 

should not replace the face-to-face interaction with the 

Support for families of stroke 
patients is key to recovery
Families of stroke patients generally feel secure when their 
loved ones are in the hospital or at a rehab center. The 
patients are being looked after 24 hours a day. It is not until 
the patient arrives home that their families realize how 
much their life has changed. Many families need more sup-
port in how to manage  daily tasks and social-emotional 
impact of living with someone who has had a stroke. The 
neuroteams can provide support for a period, but over 

Data to be collected from the 
patient regarding their experience 
and outcomes is not coordinated

After discharge, stroke patients can receive multiple 
questionnaires: from Karolinska, from the neurology 
department, from RiksStroke, and from the referring 
hospital if they were transferred later to Karolinska. The 
RiksStroke questionnaire is sent via paper. Today, Mina 

limited feedback is collected from the patient’s family 
regarding their care.

Critically ill and hemorrhagic 
stroke patients follow a separate 
route
Patients with hemorrhagic stroke, unstable or complicated 
ischemic stroke or following neurosurgery are cared for on 
the NIVA. Any patient who is intubated, requires intensive 
care. Nurses who work on the NIVA are well-trained and 
function very independently. The NIVA team has 
developed a grading scale to guide decisions regarding 
patient transfer or discharge. When it is determined that a 
stroke is not survivable, families are supported by the NIVA 

may be kept on life support for a period of time to ensure 
the viability of organs suitable for donation. The number of 

third of the beds are closed due to these shortages.

Vascular surgery is well-engaged 
throughout the process

potentially unstable plaque is visualized on the ipsilateral 
side via CT angio, the vascular surgeon may be consulted 
and a stent may be placed during the angio procedure for 
neurothrombectomy. In the acute phase, additional workup 
may be done (such as duplex ultrasound) to diagnose the 
potential source of the thrombus and determine additional 
treatment options. Weekly rounds are held with a 
multidisciplinary team to review relevant cases. Annually, 
approximately 10 carotid stents are performed at Solna and 
approximately 80 patients undergo surgery to correct 
carotid stenosis following a stroke. Use of surgery as a 
preventative measure is quite rare.

A Stroke Coordinator functioning 
on a regional level will enhance 
the discharge process across the 
county 

Since 2005, SLL introduced two stroke coordinators to 
support the rehab planning process within the county. 

hospitals to go through the program which has included 
daily multidisciplinary team meetings to individually 
discuss each patient’s discharge and rehab plan. 

Since introducing multidisciplinary teams at Danderyds 
Hospital, more patients have now been referred to 
neuroteams compared to a couple of years ago. Karolinska 
Solna refers most patients to rehab centers compared to 
the other hospitals.

to rehab centers regarding 
patient’s treatment plan

The rehab centers receive the medical information about 
the patient via Take Care. Sometimes the rehab center calls 
the nurse on the neurology ward to receive additional 
information. The rehab centers within the Stockholm 
County Council have expressed a need for additional 
information including the patient’s potential for rehab, the 
preferred therapies, any follow-up visits and future scans 
required. It is also not always clear to which rehab center 
the patient will be transferred. Sometimes a rehab center is 

than the patient was sent to another center. In some cases, 

by the center to which they are sent.

Work spot 
neurologists

Social area for 
patients and family

Communication 
booklet attached to 
nurse cabinet

Patient monitorPatient room in R12Reception R12Entrance R12 Stroke information at 
R12

Patient view from the 
bed

Thrombectomy checklist which stroke Family room Information available in family roomDesk stroke nurse 
coordinator in reception

Workspace for stroke 
nurse in stroke unit

Tips for activating 
stroke patients

Entrance to neurology 
department for family

Patient information available in the social 
area

Entrance Rehab Station Stockholm
(http://www.rehabstation.se/Rehabilitering/Rehab/Sok-rehab-hos-oss/Inom/)

Rehab training at  Rehab Station Stockholm
(http://www.rehabstation.se/Rehabilitering/Om-oss/Nyheter--Ar-
tiklar/Nyheter--Artiklar---Rehab-Station/Rullstolsbasket/)

Garden Rehab Station Stockholm
(http://www.rehabstation.se/Rehabilitering/Rehab/Stroke/)

Rehab traning @ Daderyd rehab center
(http://www.ds.se/rehabiliteringsmedicin)

Training appartment @ Daderyd rehab center 
(http://www.mynewsdesk.com/se/danderyds_sjukhus/pressre-
lae/nyinvigning-av-home-en-hoegteknologisk-traeningslaegenhet-foer-strokepatient
er-761693)

Stockholms Sjukhem
(http://www.stockholmssjukhem.se/Om-oss/)

Stroke Neuro Team
http://www.stockholmssjukhem.se/Rehabilitering/Rehabcentrum-Bromma/Neuroteam-Bromma/

- Monitor compliance with secondary prevention
- Provide advice on reduction of risk factors
- Evaluate patient outcomes

Outcome outpatient clinic

Measures:  - EQSD
  - MOCA
  - MRS
  - NIHSS
  - BPNeurologist

- Adjust prescriptions for 
   secondary prevention as needed
- Evaluate control of risk factors
- Evaluate patient outcomes

Rehab Station Stockholm
Stora Sköndal
Daderyd rehab center 
Stockholms Sjukhem

*

MDT meets

MULT DISCIPLINARY TEAM MEETING (MDT - social round) - twice a week

Stroke nurse

- Assess patient status through 
   observation and monitoring
- Plan additional tests
- Administer medications and 
   interventions 
- Mobilize the patient (passive)
- Evaluate patient response
- Educate on stroke and 
   recovery
- Prepare for discharge

Occupational
therapist

Physical
therapist

+
- Evaluate patient
- Recommend therapy plan
- Conduct daily rounds for 
   interdiscipinary communication
- Educate patient on stroke and 
   recovery expectations
- Prepare for discharge

Neurologist

- Evaluate patient 
- Prescribe treatment 
- Conduct daily rounds 
   for interdisciplinary 
   communication
- Educate patient on 
   stroke and recovery 
   expectations
- Prepare for discharge

Speech
therapist

- Perform swallowing test
- Provide information 
- Provide speech therapy 
   to patients with aphasia 

   help the patient with speech
   issues and to prevent 

- Write referral to neuro-teams 
   or outpatient clinic

Social 
worker

- Coordinate the patient's 
   case
- Counsel patients and 
   families

Psychologist

- Provide mental health care
- Cognitive screening 
- Educate patients and 
   family members

   strategies

Dietician

- Order diet to prevent or correct 
   malnutrition
- Educate patient on eating 
   patterns to reduce risk of stroke
- Perform nutritional assessment 
   within 24 hours of admission
- Enhance the use of the dietary 
   menu system

MEDICAL ROUND “Tavelmöte” – every weekday - 20 minutes

Nursing assistant

- discuss the patients’ potential for rehab
- plan the discharge process

- discuss patient status
- discuss transfer from R12 to R15

always present

always present sometimes present

sometimes present currently not active at the ward
Stable and brought to R15 or transferred to another hospital

Admission to stroke unit R12

oror

 DischargedTransfer to  unit R15

Meeting with the stroke nurse 

Initial assessment Setup rehab plan Rehab DischargeReceives portfolio with 
personal rehab goals

Meeting with the neurologist

Possible discharge:

• Home without any further rehabilitation
• Home with a neuroteam
• Home with domiciliary care (hemtjänst)
• Elderly home
• Assisted living
• Another rehab center

After 24h, Ready for
discharge?stable? 

Stable? 

If tPA or Trombectomy

If no treatment 

Stable? 

if neurosurgery or severe NT
and in need of ventilation

Other
hospital

Other
wards 

Home

Passes away

Assisted
living

Outpatient clinic Outpatient clinic

Neurology Department R15Stroke Unit R12

NO

NO
YES

OCCASIONALLY

YES
NO

NO

YES

YES

(2014)

50%

10% 10% 20-25%

1724 / year 

16 beds

697 stroke / year 

1237 / year 

6 beds

15%

38%

13% 1% others

11%

20-21%

MONITOR, DELIVER CARE, INVESTIGATE, DIAGNOSE, TREAT DELIVER CARE, INVESTIGATE, DIAGNOSE, TREAT FOLLOW-UP ON SECONDARY PREVENTION

ACUTE PHASE SUBACUTE PHASE CHRONIC PHASE

Percentage of patients evaluated 
by a speech therapist (2012-2013)

23 %25 %
29 %

43 %44 %46 %

66 %

Karolinska 
Solna

S:t Görans 
Sjukhus

+164 %

Södertälje 
sjukhus

Danderyds 
Sjukhus

Södersjuk-
huset

Karolinska 
Huddinge

Norrtälje 
Sjukhus

Numerator: Number of stroke patients who were evaluated by a speech therapist or an 
otorhinolaryngology specialist during their hospital stay.

Denominator: Total number of stroke patients registered at RiksStroke  

.

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

 
Note:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

Percentage of patients depressed 
3 months after stroke* (2011-2013)

* Less than 75 % of the patients were followed up

Karolinska Solna
2011 - 2013

Karolinska Solna compared to hospitals in 
Stockholm County Council 2013

7 %

14 %

14 %

16 %

17 %

17 %

18 %

Sweden: 14 %

Norrtälje Sjukhus*

Karolinska Huddinge*

Karolinska Solna*

Danderyds Sjukhus

Södertälje sjukhus

S:t Görans Sjukhus

Södersjukhuset

14 %
13 %

22 %

2011* 2012 2013*

.

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

 
Note: The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

with rehabilitation (2010-2014)

Rehabilitation given during hospitalization Rehabilitation after discharge

49%

58%

52%
50%

54%

2011 201320122010 2014

49%

57%

24%

51%

46%

2014201320122010 2011

Sweden 2014: 57 % Sweden 2014: 43  %

* Includes patients indicating that they were very satis ed or satis ed with the rehabilitation given

 
Note 1: Numerator: Number of stroke patients who (in a survey) said they were satis ed or very 
 satis ed with the rehabilitation 
 Denominator: Total number of stroke patients who responded to the survey
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there. Patients that relapsed within 28 days are excluded. Missing data is 
 excluded when calculating other percentages. 

(Source: Riksstroke) 

Percentage of patients who return 
to the outpatient clinic 3 months 
after discharge* (2011-2013)
* Less than 75 % of the patients were followed up 

83%

86%

86%

86%

88%

93%

80%

Sweden : 83%

Norrtälje Sjukhus*

Södertälje sjukhus

Södersjukhuset

S:t Görans Sjukhus

Karolinska Huddinge*

Karolinska Solna*

Danderyds Sjukhus88 %
84 %

81 %

2011* 2013*2012

 
Note:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

Functional abilities after stroke*
(2013)

78 %

92 %

80 %82 %82 %79 %
75 %

S:t Görans 
sjukhus

Södertälje 
sjukhus

Danderyds 
sjukhus

Norrtälje 
sjukhus*

Karolinska 
Huddinge*

Södersjuk-
huset

Karolinska 
Solna*

* Less than 75 % of the patients were followed up 

Note 1:  Numerator: Number of patient who are ADL-independent (activities in daily life) 
 3 months after the stroke. 
 Denominator: Total number of stroke patients registered at Riksstroke, that were alive
 and ADL-independent before the stroke.
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

Patient satisfaction of hospital 
care provided

92 %93 %93 %94 %94 %95 %97 %

S:t Görans 
sjukhus, 

Stockholm

Danderyds 
sjukhus

Karolinska 
Solna

Karolinska 
Huddinge

Södertälje 
sjukhus

Södersjuk-
huset, 

Stockholm

Norrtälje 
sjukhus

Note
 three months after the acute phase.
 Denominator: Total number of stroke patients who responded to the survey.

(Source: Socialstyrelsen - Öppna Jämförelser (2014), Riksstroke)   

Mortality rates (2010-2012)

10 %10 %
12 %

13 %

15 %
16 %

20 %

Norrtälje 
sjukhus

Södersjuk-
huset, 

Stockholm

S:t Görans 
sjukhus, 

Stockholm

Danderyds 
sjukhus

Karolinska 
Solna

Södertälje 
sjukhus

Karolinska 
Huddinge

Note: Karolinska Solna is the only hospital within SLL that performs thrombectomy, hence 
 they receive more severe cases.  

(Source: Socialstyrelsen – Öppna Jämförelser/Patientregistret och Dödsorsaksregistret, 
Socialstyrelsen. (2014) 

Other complications
2010-2014, Karolinska Solna

Karolinska compared with Sweden% of patients with Deep vein thrombosis (DVP)   

2,4 %
2,2 %

1,5 %

2,0 %

1,2 %

2010 2011 20132012 2014

% of patients with pneumonia

9,4 %
11,1 %

9,1 %

11,9 %12,1 %

2012 2013 20142010 2011

2014

9,4 %

2,4 %

4,5 %

0,8 %

Deep vein 
thrombosis

Pneumonia

Karolinska Solna

Sweden

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke) 

hemorrhage within 36 hours after 
a thrombolysis treatment (2011-2013)

Karolinska Solna
2011 - 2013

Karolinska Solna compared to hospitals in 
Stockholm County Council 2013

Södersjukhuset

Capio St Görans Sjukhus

Danderyds Sjukhus

Karolinska Huddinge

Karolinska Solna

Sweden: 4 %

Norrtälje Sjukhus

Södertälje sjukhus

11 %

16 %

10 %

20132011 2012

 
Note 1: Patients aged between 18 - 80 years old.
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there. Patients that relapsed within 28 days are excluded. Missing data is 
 excluded when calculating other percentages. 

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

0 %

0 %

0 %

4 %

6 %

9 %

11 %

Referral of stroke patients to 
rehabilitation

Rehab centre / geriatric clinicHome with neuroteam DeceasedOtherAssisted LivingHome without neuroteam

0

10

30

50

20

40

60%

Södertälje 
sjukhus

Norrtälje 
Sjukhus

St GöranKarolinska 
Huddinge

Karolinska 
Solna

SöSDS

(Source: Interview with stroke coordinator at Danderyds sjukhus/Stockholm county council  
(2015-05-11))

Note: Data is estimated

Vascular surgeon
- perform duplex 
   ultrasound
- diagnose the potential 
   source of the thrombus 
- determine additional 
   treatment options

Flexible, tailored 
patient 

information and 
education

Enhance existing 
patient 

environment

Expand the 
multidisciplinary 

care team

Enhance patient 
satisfaction with 

food choices

Preventive 
psychology care 
and emotional 

support

Optimize the 
surveys sent to 

patients

Match patient 
needs to rehab 

options

Digitize the 
cognitive 

assessment

Increase % of 
post-discharge 

follow-up visit in 
the outpatient 

clinic

 Diagnostic tools 
to identify the 
source of the 

thrombus

Visualize the patient 
journey to clarify 
expectations at 
various stages

Nutritional 
assessment within 24 
hours with automated 
referral to dietician as 

needed

Integrate electronic 
support for 
medication 

management

Enhanced 
monitoring can 
support earlier 
patient transfer 

Educate 
general 

practitioners 
on stroke 

management

diagnostic tools to identify unstable 
plaque and the probable source of 
the thrombus.

Develop a patient collaboration tool 
to provide the right information to 
patients and their families at the right 
time in the course of their treatment 
and recovery. Introduce 
multi-modality features such as a 
combination of text, speech and 
movies.

Continuous telemetry monitoring in 
R15 with early warning scores would 
make it possible to determine if a 
patient’s status is deteriorating in a 
more timely manner. With such 
monitoring in place it would enhance 
the safety of transferring the patient 
with less risk of missing an important 
deviation. 

Design a patient journey wall in which patients 
can visualize, and possibly interact, with the 

Incorporate inspirational quotes from prior 
patients. Include an on-line view with links to 
relevant patient education, FAQs and patient 
forums.

Reorient the beds within the patient 
rooms to take best advantage of the 
daylight and view from the window. 
Add more chairs for patient visitors. 
Hang posters in the rooms to support 
the educational needs of patients 
and families. 

Select a standard nutritional assessment tool, 
automate it using the electronic patient record 
system, and use it to assess patients on 
admission. Automatically generate referrals to 
the dietician for nutritional counselling based on 
the assessment score. Positive results from a 
swallowing assessment should also trigger a 
referral to the dietician.

Expand menu choices available 

the new menu options so that they 
can support patients and families in 
making the best selections based on 
the patient condition. Develop tools 
for family to support the ordering of 
meals and snacks for the patient. 

Develop standard screening tools for 
physicians and nurses that drive 
referrals to additional support 
personnel as necessary. 
Automatically generate the referral 
according to the results of the screen. 
Provide guidelines for the number of 
follow-up visits allowed based on the 
patient’s condition. Track the number 
of consultations to determine 
demand and correlate with budget.

Integrate the psychologist into the 

on signs and symptoms of depression 
and how to refer a patient or family 
member for psychological counselling 
as needed. Provide social connectivity 
for patients and families while in the 
hospital as well as links to support 
groups post-discharge.

Implement a closed-loop, integrated medication 
management system for physician order 
entry/prescribing, pharmacy dispensing and 
nursing administration. Create a centralized 

county and make it available at least for 
reference to all care providers with appropriate 
security to see the information.

Create a catalogue, preferably on line, 
where the latest information on 
available services per rehab center is 
maintained. Match the patient’s needs 
and rehab potential to the appropriate 
rehab center. Create a patient-friendly 
version of the catalogue including 
what the patient and family can 

previous patients.

Reduce the redundancy in surveys by 
consolidating the questions into one. 
Make the surveys available via an 
on-line patient collaboration tool so 
that patients can choose their 
preferred route of completion. 

Develop and test digital approaches 
to cognitive screening. Use the results 
to analyze reaction times and 
cognitive processing and feed this 
information into treatment decisions 
and support for rehabilitation.

Schedule follow-ups for all patients 
following TIA or stroke (call from nurse 
@ 6 weeks; visit with physician & 
nurse @ 3 months). Develop a process 
so that no-shows are contacted for 
rescheduling. Increase the 
connectivity with the rehab centers so 
that the neurology department 
receives a summary of the patient’s 
progress and outcomes. 

Develop a user-friendly online 
education program to provide short 
courses and refresher trainings to 
strengthen the knowledge and skills of 
general practitioners in identifying 
patients at risk, prescribing secondary 
prevention and overall management 
patients following a stroke. 

Emilie Erhardt, Debbie Slye, Tamar Schirman, Elke Daemen and Emelie Håkansson 

1.5 day (mean) 3.8 days (mean) within 2-3 weeks 
after discharge

within 3 months
after discharge

Geriatrics
department

Rehab
centre *

Home with 
Neuro team

Home without
Neuro team

CT-Scan

Neurology ICU

Elderly home

Stroke nurse

NeurologistStroke nurse Occupational
therapist

Physical
therapist

MDT (Multi Disciplinary Team)

NeurologistStroke nurse Occupational
therapist

Physical
therapist

MDT (Multi Disciplinary Team)

Speech
therapist

Psychologist DieticianSocial 
worker

Speech
therapist

Psychologist DieticianSocial 
worker

Rehab
physician

Assistant
 nurse

Occupational
therapist

Physical
therapist

MDT (Multi Disciplinary Team)

Speech
therapist

PsychologistSocial 
worker

Rehab nurse
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Thrombectomy patients
 
check every 4 hours:

- BP    - NIH / GCS
- SpO2  - Temperature 
- Pulse  - Glucose  
- Wound healing 

Thrombolysis patients
a 
check every 6 hours:

- BP  
- NIHSS / GCS
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Thrombectomy patients
 
check every 1/2 hour for 4 hours, 
then every hour:

- BP    - Temperature    
- SpO2 - Glucose    
- Pulse - Wound healing

Assess NIHSS/GCS on arrival, 
then every 1/2 hour X2, then 
every 1 hour X3, then every 
2 hours X4, then every 4 hours. 
  
 Thrombolysis patients
a 
check every 4 hours: 

- BP  
- NIHSS / GCS
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“When you are trying to sleep, the alarms are really annoying. 
Isn’t there a way to silence them?” – Patient

“I didn’t know if the monitor beeps were related to me or my 
neighbor … which made me even more worried.” – Patient

“My two roommates were so disruptive that I couldn’t get any 
rest.”  – Patient

“I didn’t know anything about a stroke and needed information at 
a very basic level.”  – Patient 

“Some patients are afraid or in denial, so they can’t listen or 
absorb what is told to them.”  – Rehab physician

“I prefer to get information directly from the doctor, but the 
doctor doesn’t always have time.” –  Patient

“50% of the questions are posed by the family members.” 
– Stroke nurse

“As soon as they put the monitor patches on my body, I knew this 
was serious. I needed to understand what was going to happen.” 
– Patient

“You can explain 100 times, but sometimes the patient has 
cognitive barriers to receiving the information.” – Stroke nurse

“There are very few things to do on the ward. It would be nice if 
there was a TV or some social activities so that I could learn 
about my condition and relate with other patients.” – Patient 

“Patients get bored here. Families sometimes bring in a computer 
so that they can watch movies or connect with family.”  
– Stroke nurse

bed? ” – Stroke nurse

“I have four children and a husband. You can imagine how 
challenging it is when they all come to visit.” – Patient

“Visitors are so important to the hospitalized patient. I want to 
meet their families so that I better understand their social support 
system.”– Stroke nurse

“I tell the patients, ‘nobody is going to make you better. It is your 
own responsibility to move’.” – Physical therapist

“We can be more explicit in our explanation to the patient that 
the level of rehab that is appropriate in the acute hospital phase 
is early mobilization and not active strength training.” – Neurologist

“The patients need “to land” in their situation �rst before they can 
start using the skills they have been taught.” – Neurologist

“It would be better if we could be incorporated into the 
multidisciplinary stroke team.” – Social worker 

“The process for referral is not standard. Some team members are 
more likely to involve us than others.” – Social worker

“I was really worried whether I would be able to speak again.” 
– Patient

“Every stroke patient should get a referral to the speech therapist, 
but we do not have time to meet all patients. We need a 
screening system to prioritize.” – Speech therapist

swallow normally in the beginning.” – Family

particularly the ability to discern textures of food. Dieticians can 
help the patient make choices that take these limitations into 
account.” – Dietician

“Food options need to be customized for stroke patients with 
swallowing problems.”  –  Speech therapist 

“Breakfast, lunch and dinner provide only 50% of the nutrition a 
patient may take in. Patients should also be provided with snacks 
in between meals.”  – Dietician

“Good nutrition is essential to provide the patients with the 
strength they need to recover and prepare for discharge.”  
– Dietician

“Overall, the food was not good. It was particularly boring while 
in R15. The rehab center had much better food.” – Patient

“Based on prior complaints, we changed to a menu with three 

appreciate this added variety.” – Nurse

“We are stuck on the fact that the emotions and the body’s 
responses are separate.” – Psychologist

“Having a psychologist on the team is not part of our culture.” 
– Psychologist

“We know it is best to prepare the family for the patient’s 
discharge or transfer, but we don’t always have the time.”  
– Stroke nurse

“I was really upset after being moved. I couldn’t talk, I couldn’t 

helped calm me down.” – Patient

“I knew it was a positive move to leave the stroke unit, but I was 
afraid to leave the level of attention I had become used to.”  
– Patient’s family

“Our post-stroke process is somewhat of a production line. We 
have to get patients through as quickly as possible so that we can 
make room for more acute patients.”  – Neurologist

“The rehabilitation plan for each patient needs to be targeted to 
their speci�c capabilities and needs. We have room for 
improvement in this area.” – Neurologist

“The referral to rehab is currently written by the neurologist. 
However, the physical therapist provides the most relevant 
information regarding the patient’s state of mobilization and 
rehab potential.”  – Neurologist

“We need to better understand which patients are candidates for 
which centers so that we target our referrals more appropriately.” 
– Neurologist

“We can’t pick and choose our patients the way rehab centers 
can.” – Neurologist

“Three of the rehab centers are private. An admission of about 
2-3 weeks �ts with their business model.” 
– Stroke internist, Danderyds Hospital

“An inpatient stay of about 5 days is optimal so the patient can 
let the fact that they have had a stroke sink in. ”  – Neurologist

“Often, the discharge decision is not made until the afternoon 

– Huddinge nurse

– Neurologist

“The cost to keep the patient in the hospital is about twice as 
much as what the municipality pays!”  – Nurse, Huddinge 

these dates are not counted in the 5-day length of stay.” 
– Stroke neurologist

“Sometimes patients arrive here and they think they are only 
staying for only 2 days!” – Rehab physician

“We have such a high turnover of patients that we don’t always 

– Neurologist

“Often patients say, I woke up in rehab.” – Neurosurgeon

“The rehab center I went to was chosen for me, I didn’t have a 
choice.” – Patient 

“I am sometimes amazed that patients come back in 3 months 
and don’t know what kind of stroke they had or why they are 
taking certain medications.” – Neurologist

“We need to follow-up on all of our patients, not only on those 
who get active treatment (thrombolysis or thrombectomy).”  
– Neurologist

“We could bene�t from visiting the neurology center at Karolinska 

acute phases of their stroke care.” – Rehab center coordinator
“It is important that patients and families get information about 

municipality, I see it more as my responsibility.” 
– Social worker, neuroteam

“The patients are in a protected environment while in the hospital. 
When the patient comes home, it can feel like a black hole – 
nothing happens.” – Stroke coordinator 

“I wish I had a description of the patient’s status and activity level 
prior to the stroke. That would help us in planning for rehab.” 
–  Stroke coordinator 

“After rehab I had to go to my primary care physician, but I have 
no trust in their knowledge of stroke … especially my speci�c 
treatment.”  – Patient

“Stroke does not even exist as a diagnosis in primary care today. 
This needs to be recti�ed so that general practitioners will put 
more emphasis on stroke prevention and management.” – SLL 
stroke coordinator 

“Management of blood pressure works well, but not the 
neurologic followup – this varies from general practitioner to 
general practitioner.” – Neurologist 

“The long term follow-up of stroke patients is really missing. 
These patients need both information and social support.” 
– Stroke coordinator SLL

“I would like to get a brief summary of the patient’s response to 
rehab.” – Neurologist 

“It wasn’t until my husband came home it really hit me. Our lives 
had completely changed. I was suddenly responsible for making 
all the decisions. I could have used more support.”   
– Patient’s family

“We can provide some support to help families deal with 
managing the day-to-day are of their loved one following stroke. 
Not all families are connected with the system to receive this 
support.” – SLL stroke coordinator

questions. I had to ask my wife to help. It would have been easier to 
complete via the computer or telephone.”  – Patient

“We have a poor response rate to the questionnaires. We need to 
collaborate to simplify the questions.” – Assistant nurse

“We need to give these patients more time on life support before 
determining whether they will survive. Some patients do survive 
and recover.” – NIVA nurse

“The new building has not been built to accommodate our 
anticipated future demand for NIVA beds.”– Neuro Intensivist 

“Surgery must be approached with caution as patients can 
actually stroke during the procedure.” – Vascular surgeon

“Time from treatment to surgical intervention must be within 14 
days of stroke onset. Our mean time is 7 days, but we make every 
attempt to treat within 48-72 hours.” – Vascular surgeon

“Before introducing the new program at Danderyds, patients were 
referred based on geographical location and age, but today we 
look at each patient’s individual needs and tailor a speci�c plan.” 
– SLL stroke coordinator 

the patient’s anticipated treatment plan and rehabilitation needs. 
We often have to call the hospital for additional information to get 
the whole story.” – Operating manager, Rehab Center

“Our communication with the rehab centers could be improved.” – 
Neurologist 

“Unfortunately we don’t have time to regularly visit the patients 
during their hospital stay. It would be bene�cial to understand 
their individual rehab needs. We have to trust that we get the right 
information from the hospitals.” – Operating manager, Rehab Center

Privacy enhances communication 
and patient satisfaction
Patients indicate they have a need for more privacy. The 
privacy screens that are currently in the rooms are not 

Visitors tend to disrupt other patients in the room and vice 
versa. 

Patients are more focused and are more apt to ask 
questions when they are in a private environment. Studies 
have shown that privacy enhances both patient satisfaction 
and patient-physician communication.

Excessive noise during the night 
disrupts sleep and contributes to 
anxiety
Patients experience a lot of noise during the night 
particularly from other patients. The beeping of the monitor 
alarms not only disturbs their sleep, but also makes them 
anxious as they fear something is wrong. 

Deliver personalized information 
at the right time
Patients and their families express the need for information 

and what is going to happen in the future. They aren’t sure 
that care providers have all the information about their 
status and their prognosis.  

has previously been explained to them and the information 
is frequently repeated. Although a standard folder of 
information is provided, many patients aren’t sure what of 
the information relates to them and when it is relevant.

be given at the right moment when the patient is ready to 
absorb it. They also agree that information should be 

Overstimulation vs. boredom – 
get the right balance
Each patient’s situation is unique based on the impact of 
the stroke on cognition, physical impairment and other 
factors. This can challenge their ability to handle stimuli. On 
R12 and R15, the stimulation level is very low – there is no 
television and little opportunity for socialization. Some 
patients would like more stimuli. Nurses indicate that 
providing television and patient education outside of the 
patient room, and improving the common areas would 
motivate patients to mobilize.

Early mobilization reduces 
complications
The therapy provided in the neurology ward is referred to 
as passive rehabilitation or early mobilization. The physical 
therapist needs to see the patient within 24 hours of 
admission to perform an assessment. The occupational 

hours. Collaboratively, they evaluate the patient’s rehab 
capability and develop a mobilization plan to be carried 
out by the neurology nurses. The therapists remain 
involved to support the transition to rehab or home. This 
means that nurses support patients with passive 
rehabilitation and active rehabilitation doesn’t start until 
patients get to the rehab facility.

Social workers listen and provide 
support 

patient in the context of their new social situation. Social 
workers get involved in the patient’s care when a nurse 
initiates a referral or when the need for evaluation is 

week. The amount of time available to the social worker 
depends on the amount of time purchased by the ward to 
cover all the needs of all of their patients.

Most social evaluations are conducted at the bedside 
where there is limited privacy since private consultation 
rooms are not available. Families are frequently involved to 
provide a complete perspective. The social worker’s role is 
to listen, evaluate their concerns and serve as an 
intermediary in contacting 3rd parties such as the insurance 
company, the patient’s employer or the municipality. 

Speech therapists augment the 
information for diagnosis and 
prognosis
Speech therapists support stroke patients primarily in the 

therapist performs the evaluation at the bedside and then 
reviews the results with the patient. Advice is given about 
types and consistency of foods to avoid swallowing 

eating. 

The speech therapist works in collaboration with the 
multidisciplinary team, but a referral is always required. 

the patient to avoid aspiration and communication 

If the patient’s issues are not resolved prior to discharge, 
the speech therapist refers the patient to the neuro team or 
to the outpatient clinic.  

Good nutrition supports recovery
It is important to involve the dietician in the assessment of 
the patient’s nutrition on the ward. Currently, patients are 
referred to the dietician by the multidisciplinary team if 
nutritional advice or intervention is necessary. Many 

pre-existing condition. Tube feeding can be necessary for a 
period of time until their condition stabilizes and their 
swallowing ability returns. Dieticians provide valuable input 
to the type, volume and duration of tube feeding necessary 
to meet the patient’s energy needs. Dieticians indicate that 
the amount of time they spend with patients on the 
neurology ward is far less than the international guidelines. 

Choice and variety of food 
enhances patient satisfaction

ward. The full potential of the catering service (Sodexo) is 
not being utilized. The patient experience can be easily 
enhanced by adjusting the menu from which they can 
choose meals that they might enjoy. This gives them a 
sense of control as well as accommodates their eating 
preferences and limitations. Family members can support 
patients in making the selections.

Experience of depression can be 
minimized
A stroke can be a traumatic emotional experience for 
patients and families. Depression is common as a result of 
the changes on their daily lives. It is important to educate 
patients and families regarding the signs and symptoms 
they may experience, to support them during their stay 
with psychosocial counselling, and to prepare them 
emotionally for going home or to the rehab facility.

The psychologist is currently rarely involved in the care of 
stroke patients at Solna. Evaluation early in the course of 
their recovery gives an indication of their coping ability and 
rehab potential. It may take up to 8 months to fully realize 
the patient’s potential for recovery, thus, 
neuro-psychological evaluations may also be needed 
during the outpatient phase. 

Level of observation impacts 
patients’ sense of security
A nurse is always present in the stroke unit – day and night 
– often having intense contact with the patient. Patients 
often don’t want to leave the stroke unit because they feel 
secure and cared for. Other patients indicate that this level 
of intense contact can feel like an invasion of privacy. 

patient as well as the family. All of a sudden, the patient is 
no longer monitored and the level of observation by the 
nurses is less direct and less frequent. This can leave the 
patient and family feeling less secure. Patients and families 
need to be prepared for the transfer. At this time in their 
progress, they are more stable and more ready to absorb 
information. 

Referral to rehab must be based 
on individual needs rather than 
tradition

discharge disposition. Most patients in Stockholm County 
are still referred to rehabilitation centers that are 
geographically close to their home. The discharge process 

social situation of the patient. A multidisciplinary planning 
meeting is conducted on R15 twice a week with the goal of 
determining the patients’ potential for rehab and what 
needs to be put in place to support discharge. A physical 
therapist, occupational therapist, stroke nurse, curator, 
neurologist (resident) and senior neurologist are present. 
Medical residents and student nurses often present the 
case. 

Finding the right center requires 
the right information
The evaluation, preparation and handover of patient 
information from the hospital setting to the rehab center is 
not always coordinated. The right information must be 
exchanged so that the patient is appropriately placed and 
the information needs to be updated prior to discharge. 
Also, the patient and family should be properly prepared 
for what they can expect during the transition. 

The rehab center receives information about the patient’s 
medical condition, but they are also interested in the 
patient’s potential for rehab and what therapies might be 
most appropriate. The insights provided by physical 
therapy and occupational therapy are the most valuable in 
determining the patient’s prognosis for recovery of 

the patients they receive are not as capable for rehab as 
was presented. 

The rehab referral process is 
cumbersome
Resources could be better managed if the length of stay 
and discharge date was more predictable.  

Several factors play into the variability including: 

for the referral to rehabilitation
- An electronic referral can only be submitted by the 

- Referrals are typically sent to one rehab center at a time 
in a sequential manner until a center accepts the patient, 
- A patient’s condition can change while awaiting 
acceptance

Rehab centers don’t want to waste their time on reviewing 
candidates who are accepted elsewhere. If the patient is 
ready to be discharged, but there is no bed available, then 
the municipally needs to pay for the ongoing 
hospitalization (“utskrivningsklar ”).  

Managing expectations of 
patients and families requires 
attention
The patients and families can play an active role in 
selecting which rehab location is best for them, but they 
need information.  Currently, they are often not prepared 
for what they can expect in the rehab center as it is not 
always clear to which rehab center they will be going. The 
anticipated length of stay communicated to the patient is 
not always realistic. More and more patients are being 
rehabilitated at home with the assistance of the rehab 
teams.

Focus is increasing on follow-up 
visits to outpatient clinic 
When a patient is discharged, an electronic referral is sent 
to a nurse in the outpatient clinic who schedules a follow 
up meeting within two weeks for all patients who have 
been discharged following a stroke or a TIA. Other patients 
are  referred to their GP after hospitalization. 

The goals of this visit are to provide the patient with advice 
on secondary prevention and control of risk factors for 
(re-)stroke, to evaluate patient outcomes particularly in 
relation to thrombolysis and/or thrombectomy, and to 
facilitate the patient’s own involvement in their disease 
management. During this visit, patients and families can ask 
questions and clarify expectations for recovery. Based on 
the patient’s status, medications and other means of 
managing their risks may be adjusted. Due to limited 
resources, the outpatient nurse only meets some of the 
patients and only one time. 

County-wide forums support 
collaboration between hospitals 
and rehab centers

There are several stroke organizations and forums today 
that meet on a regular basis and exchange information 
about best practice. These forums typically consist of 
representatives from the hospitals and the rehab centers. 
One example of such an organization is “Strokerådet”, the 
leadership of which is strongly supported by Karolinska 
stroke/neurology department. Several rehab centers have 
expressed their interest to get involved, but as of today not 
all of them are invited. They have also expressed a need to 
exchange more knowledge on a regular basis with the 
hospitals through visits or other events. 

Rehab in the home via the 
neuroteam is becoming more 
common

About 21 multidisciplinary neuroteams operate within the 

stroke patients. The goal of the neuroteam is to help the 
patient stabilize and return, to the degree possible, to their 
pre-stroke level of functioning. The duration of patient 
enrollment varies from a few weeks to a year. 

The neuroteam receives information about the patient via 
TakeCare and contacts the patient within two days to 
schedule a home visit (preferably) or a visit to the rehab 
center. An assessment is performed and a treatment plan is 
developed. The neuroteams collaborate with the home care 
service (hemtjänst) and the case administrator.

Knowledge of stroke in primary 
care can be augmented
Once the patient returns home, they typically return to their 
general practitioner for most health issues including the 
followup related to their stroke. Several patients indicate 
that they don’t think the general practitioners have 

experience.

Follow-up of patients over time is 
limited
For stroke patients, there is very limited long-term support 
for how they can best manage their condition, potential 
complications and how to avoid them, and managing their 
everyday life over time. Many stroke patients feel isolated 
and need more social contact. Patient organizations in 

want to be part of a formalized organisation.  

Patients are linked to American or other foreign sites where 

should not replace the face-to-face interaction with the 

Support for families of stroke 
patients is key to recovery
Families of stroke patients generally feel secure when their 
loved ones are in the hospital or at a rehab center. The 
patients are being looked after 24 hours a day. It is not until 
the patient arrives home that their families realize how 
much their life has changed. Many families need more sup-
port in how to manage  daily tasks and social-emotional 
impact of living with someone who has had a stroke. The 
neuroteams can provide support for a period, but over 

Data to be collected from the 
patient regarding their experience 
and outcomes is not coordinated

After discharge, stroke patients can receive multiple 
questionnaires: from Karolinska, from the neurology 
department, from RiksStroke, and from the referring 
hospital if they were transferred later to Karolinska. The 
RiksStroke questionnaire is sent via paper. Today, Mina 

limited feedback is collected from the patient’s family 
regarding their care.

Critically ill and hemorrhagic 
stroke patients follow a separate 
route
Patients with hemorrhagic stroke, unstable or complicated 
ischemic stroke or following neurosurgery are cared for on 
the NIVA. Any patient who is intubated, requires intensive 
care. Nurses who work on the NIVA are well-trained and 
function very independently. The NIVA team has 
developed a grading scale to guide decisions regarding 
patient transfer or discharge. When it is determined that a 
stroke is not survivable, families are supported by the NIVA 

may be kept on life support for a period of time to ensure 
the viability of organs suitable for donation. The number of 

third of the beds are closed due to these shortages.

Vascular surgery is well-engaged 
throughout the process

potentially unstable plaque is visualized on the ipsilateral 
side via CT angio, the vascular surgeon may be consulted 
and a stent may be placed during the angio procedure for 
neurothrombectomy. In the acute phase, additional workup 
may be done (such as duplex ultrasound) to diagnose the 
potential source of the thrombus and determine additional 
treatment options. Weekly rounds are held with a 
multidisciplinary team to review relevant cases. Annually, 
approximately 10 carotid stents are performed at Solna and 
approximately 80 patients undergo surgery to correct 
carotid stenosis following a stroke. Use of surgery as a 
preventative measure is quite rare.

A Stroke Coordinator functioning 
on a regional level will enhance 
the discharge process across the 
county 

Since 2005, SLL introduced two stroke coordinators to 
support the rehab planning process within the county. 

hospitals to go through the program which has included 
daily multidisciplinary team meetings to individually 
discuss each patient’s discharge and rehab plan. 

Since introducing multidisciplinary teams at Danderyds 
Hospital, more patients have now been referred to 
neuroteams compared to a couple of years ago. Karolinska 
Solna refers most patients to rehab centers compared to 
the other hospitals.

to rehab centers regarding 
patient’s treatment plan

The rehab centers receive the medical information about 
the patient via Take Care. Sometimes the rehab center calls 
the nurse on the neurology ward to receive additional 
information. The rehab centers within the Stockholm 
County Council have expressed a need for additional 
information including the patient’s potential for rehab, the 
preferred therapies, any follow-up visits and future scans 
required. It is also not always clear to which rehab center 
the patient will be transferred. Sometimes a rehab center is 

than the patient was sent to another center. In some cases, 

by the center to which they are sent.

Work spot 
neurologists

Social area for 
patients and family

Communication 
booklet attached to 
nurse cabinet

Patient monitorPatient room in R12Reception R12Entrance R12 Stroke information at 
R12

Patient view from the 
bed

Thrombectomy checklist which stroke Family room Information available in family roomDesk stroke nurse 
coordinator in reception

Workspace for stroke 
nurse in stroke unit

Tips for activating 
stroke patients

Entrance to neurology 
department for family

Patient information available in the social 
area

Entrance Rehab Station Stockholm
(http://www.rehabstation.se/Rehabilitering/Rehab/Sok-rehab-hos-oss/Inom/)

Rehab training at  Rehab Station Stockholm
(http://www.rehabstation.se/Rehabilitering/Om-oss/Nyheter--Ar-
tiklar/Nyheter--Artiklar---Rehab-Station/Rullstolsbasket/)

Garden Rehab Station Stockholm
(http://www.rehabstation.se/Rehabilitering/Rehab/Stroke/)

Rehab traning @ Daderyd rehab center
(http://www.ds.se/rehabiliteringsmedicin)

Training appartment @ Daderyd rehab center 
(http://www.mynewsdesk.com/se/danderyds_sjukhus/pressre-
lae/nyinvigning-av-home-en-hoegteknologisk-traeningslaegenhet-foer-strokepatient
er-761693)

Stockholms Sjukhem
(http://www.stockholmssjukhem.se/Om-oss/)

Stroke Neuro Team
http://www.stockholmssjukhem.se/Rehabilitering/Rehabcentrum-Bromma/Neuroteam-Bromma/

- Monitor compliance with secondary prevention
- Provide advice on reduction of risk factors
- Evaluate patient outcomes

Outcome outpatient clinic

Measures:  - EQSD
  - MOCA
  - MRS
  - NIHSS
  - BPNeurologist

- Adjust prescriptions for 
   secondary prevention as needed
- Evaluate control of risk factors
- Evaluate patient outcomes

Rehab Station Stockholm
Stora Sköndal
Daderyd rehab center 
Stockholms Sjukhem

*

MDT meets

MULT DISCIPLINARY TEAM MEETING (MDT - social round) - twice a week

Stroke nurse

- Assess patient status through 
   observation and monitoring
- Plan additional tests
- Administer medications and 
   interventions 
- Mobilize the patient (passive)
- Evaluate patient response
- Educate on stroke and 
   recovery
- Prepare for discharge

Occupational
therapist

Physical
therapist

+
- Evaluate patient
- Recommend therapy plan
- Conduct daily rounds for 
   interdiscipinary communication
- Educate patient on stroke and 
   recovery expectations
- Prepare for discharge

Neurologist

- Evaluate patient 
- Prescribe treatment 
- Conduct daily rounds 
   for interdisciplinary 
   communication
- Educate patient on 
   stroke and recovery 
   expectations
- Prepare for discharge

Speech
therapist

- Perform swallowing test
- Provide information 
- Provide speech therapy 
   to patients with aphasia 

   help the patient with speech
   issues and to prevent 

- Write referral to neuro-teams 
   or outpatient clinic

Social 
worker

- Coordinate the patient's 
   case
- Counsel patients and 
   families

Psychologist

- Provide mental health care
- Cognitive screening 
- Educate patients and 
   family members

   strategies

Dietician

- Order diet to prevent or correct 
   malnutrition
- Educate patient on eating 
   patterns to reduce risk of stroke
- Perform nutritional assessment 
   within 24 hours of admission
- Enhance the use of the dietary 
   menu system

MEDICAL ROUND “Tavelmöte” – every weekday - 20 minutes

Nursing assistant

- discuss the patients’ potential for rehab
- plan the discharge process

- discuss patient status
- discuss transfer from R12 to R15

always present

always present sometimes present

sometimes present currently not active at the ward
Stable and brought to R15 or transferred to another hospital

Admission to stroke unit R12

oror

 DischargedTransfer to  unit R15

Meeting with the stroke nurse 

Initial assessment Setup rehab plan Rehab DischargeReceives portfolio with 
personal rehab goals

Meeting with the neurologist

Possible discharge:

• Home without any further rehabilitation
• Home with a neuroteam
• Home with domiciliary care (hemtjänst)
• Elderly home
• Assisted living
• Another rehab center

After 24h, Ready for
discharge?stable? 

Stable? 

If tPA or Trombectomy

If no treatment 

Stable? 

if neurosurgery or severe NT
and in need of ventilation

Other
hospital

Other
wards 

Home

Passes away

Assisted
living

Outpatient clinic Outpatient clinic

Neurology Department R15Stroke Unit R12

NO

NO
YES

OCCASIONALLY

YES
NO

NO

YES

YES

(2014)

50%

10% 10% 20-25%

1724 / year 

16 beds

697 stroke / year 

1237 / year 

6 beds

15%

38%

13% 1% others

11%

20-21%

MONITOR, DELIVER CARE, INVESTIGATE, DIAGNOSE, TREAT DELIVER CARE, INVESTIGATE, DIAGNOSE, TREAT FOLLOW-UP ON SECONDARY PREVENTION

ACUTE PHASE SUBACUTE PHASE CHRONIC PHASE

Percentage of patients evaluated 
by a speech therapist (2012-2013)

23 %25 %
29 %

43 %44 %46 %

66 %

Karolinska 
Solna

S:t Görans 
Sjukhus

+164 %

Södertälje 
sjukhus

Danderyds 
Sjukhus

Södersjuk-
huset

Karolinska 
Huddinge

Norrtälje 
Sjukhus

Numerator: Number of stroke patients who were evaluated by a speech therapist or an 
otorhinolaryngology specialist during their hospital stay.

Denominator: Total number of stroke patients registered at RiksStroke  

.

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

 
Note:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

Percentage of patients depressed 
3 months after stroke* (2011-2013)

* Less than 75 % of the patients were followed up

Karolinska Solna
2011 - 2013

Karolinska Solna compared to hospitals in 
Stockholm County Council 2013

7 %

14 %

14 %

16 %

17 %

17 %

18 %

Sweden: 14 %

Norrtälje Sjukhus*

Karolinska Huddinge*

Karolinska Solna*

Danderyds Sjukhus

Södertälje sjukhus

S:t Görans Sjukhus

Södersjukhuset

14 %
13 %

22 %

2011* 2012 2013*

.

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

 
Note: The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

with rehabilitation (2010-2014)

Rehabilitation given during hospitalization Rehabilitation after discharge

49%

58%

52%
50%

54%

2011 201320122010 2014

49%

57%

24%

51%

46%

2014201320122010 2011

Sweden 2014: 57 % Sweden 2014: 43  %

* Includes patients indicating that they were very satis ed or satis ed with the rehabilitation given

 
Note 1: Numerator: Number of stroke patients who (in a survey) said they were satis ed or very 
 satis ed with the rehabilitation 
 Denominator: Total number of stroke patients who responded to the survey
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there. Patients that relapsed within 28 days are excluded. Missing data is 
 excluded when calculating other percentages. 

(Source: Riksstroke) 

Percentage of patients who return 
to the outpatient clinic 3 months 
after discharge* (2011-2013)
* Less than 75 % of the patients were followed up 
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Note:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

Functional abilities after stroke*
(2013)
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* Less than 75 % of the patients were followed up 

Note 1:  Numerator: Number of patient who are ADL-independent (activities in daily life) 
 3 months after the stroke. 
 Denominator: Total number of stroke patients registered at Riksstroke, that were alive
 and ADL-independent before the stroke.
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   

Patient satisfaction of hospital 
care provided
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Note
 three months after the acute phase.
 Denominator: Total number of stroke patients who responded to the survey.

(Source: Socialstyrelsen - Öppna Jämförelser (2014), Riksstroke)   

Mortality rates (2010-2012)
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Note: Karolinska Solna is the only hospital within SLL that performs thrombectomy, hence 
 they receive more severe cases.  

(Source: Socialstyrelsen – Öppna Jämförelser/Patientregistret och Dödsorsaksregistret, 
Socialstyrelsen. (2014) 

Other complications
2010-2014, Karolinska Solna

Karolinska compared with Sweden% of patients with Deep vein thrombosis (DVP)   

2,4 %
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1,5 %
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1,2 %

2010 2011 20132012 2014

% of patients with pneumonia

9,4 %
11,1 %
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2012 2013 20142010 2011

2014

9,4 %

2,4 %

4,5 %

0,8 %

Deep vein 
thrombosis

Pneumonia

Karolinska Solna

Sweden

Note 1:  Patients that relapsed within 28 days are excluded. Missing data is excluded when 
 calculating other percentages. 
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there.  

(Source: Riksstroke) 

hemorrhage within 36 hours after 
a thrombolysis treatment (2011-2013)

Karolinska Solna
2011 - 2013

Karolinska Solna compared to hospitals in 
Stockholm County Council 2013
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Sweden: 4 %
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Note 1: Patients aged between 18 - 80 years old.
Note 2:  The hospital with the longest hospital stay for the patient is usually responsible for 
 distributing the survey and is credited answer. For example counts thrombectomy 
 patients to the other hospital if they were transported back after their surgery and have 
 a longer stay there. Patients that relapsed within 28 days are excluded. Missing data is 
 excluded when calculating other percentages. 

(Source: Riksstroke - Årsrapport Stroke och TIA 2013 (2014))   
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(Source: Interview with stroke coordinator at Danderyds sjukhus/Stockholm county council  
(2015-05-11))

Note: Data is estimated

Vascular surgeon
- perform duplex 
   ultrasound
- diagnose the potential 
   source of the thrombus 
- determine additional 
   treatment options

Flexible, tailored 
patient 

information and 
education

Enhance existing 
patient 

environment

Expand the 
multidisciplinary 

care team

Enhance patient 
satisfaction with 

food choices

Preventive 
psychology care 
and emotional 

support

Optimize the 
surveys sent to 

patients

Match patient 
needs to rehab 

options

Digitize the 
cognitive 

assessment

Increase % of 
post-discharge 

follow-up visit in 
the outpatient 

clinic

 Diagnostic tools 
to identify the 
source of the 

thrombus

Visualize the patient 
journey to clarify 
expectations at 
various stages

Nutritional 
assessment within 24 
hours with automated 
referral to dietician as 

needed

Integrate electronic 
support for 
medication 

management

Enhanced 
monitoring can 
support earlier 
patient transfer 

Educate 
general 

practitioners 
on stroke 

management

diagnostic tools to identify unstable 
plaque and the probable source of 
the thrombus.

Develop a patient collaboration tool 
to provide the right information to 
patients and their families at the right 
time in the course of their treatment 
and recovery. Introduce 
multi-modality features such as a 
combination of text, speech and 
movies.

Continuous telemetry monitoring in 
R15 with early warning scores would 
make it possible to determine if a 
patient’s status is deteriorating in a 
more timely manner. With such 
monitoring in place it would enhance 
the safety of transferring the patient 
with less risk of missing an important 
deviation. 

Design a patient journey wall in which patients 
can visualize, and possibly interact, with the 

Incorporate inspirational quotes from prior 
patients. Include an on-line view with links to 
relevant patient education, FAQs and patient 
forums.

Reorient the beds within the patient 
rooms to take best advantage of the 
daylight and view from the window. 
Add more chairs for patient visitors. 
Hang posters in the rooms to support 
the educational needs of patients 
and families. 

Select a standard nutritional assessment tool, 
automate it using the electronic patient record 
system, and use it to assess patients on 
admission. Automatically generate referrals to 
the dietician for nutritional counselling based on 
the assessment score. Positive results from a 
swallowing assessment should also trigger a 
referral to the dietician.

Expand menu choices available 

the new menu options so that they 
can support patients and families in 
making the best selections based on 
the patient condition. Develop tools 
for family to support the ordering of 
meals and snacks for the patient. 

Develop standard screening tools for 
physicians and nurses that drive 
referrals to additional support 
personnel as necessary. 
Automatically generate the referral 
according to the results of the screen. 
Provide guidelines for the number of 
follow-up visits allowed based on the 
patient’s condition. Track the number 
of consultations to determine 
demand and correlate with budget.

Integrate the psychologist into the 

on signs and symptoms of depression 
and how to refer a patient or family 
member for psychological counselling 
as needed. Provide social connectivity 
for patients and families while in the 
hospital as well as links to support 
groups post-discharge.

Implement a closed-loop, integrated medication 
management system for physician order 
entry/prescribing, pharmacy dispensing and 
nursing administration. Create a centralized 

county and make it available at least for 
reference to all care providers with appropriate 
security to see the information.

Create a catalogue, preferably on line, 
where the latest information on 
available services per rehab center is 
maintained. Match the patient’s needs 
and rehab potential to the appropriate 
rehab center. Create a patient-friendly 
version of the catalogue including 
what the patient and family can 

previous patients.

Reduce the redundancy in surveys by 
consolidating the questions into one. 
Make the surveys available via an 
on-line patient collaboration tool so 
that patients can choose their 
preferred route of completion. 

Develop and test digital approaches 
to cognitive screening. Use the results 
to analyze reaction times and 
cognitive processing and feed this 
information into treatment decisions 
and support for rehabilitation.

Schedule follow-ups for all patients 
following TIA or stroke (call from nurse 
@ 6 weeks; visit with physician & 
nurse @ 3 months). Develop a process 
so that no-shows are contacted for 
rescheduling. Increase the 
connectivity with the rehab centers so 
that the neurology department 
receives a summary of the patient’s 
progress and outcomes. 

Develop a user-friendly online 
education program to provide short 
courses and refresher trainings to 
strengthen the knowledge and skills of 
general practitioners in identifying 
patients at risk, prescribing secondary 
prevention and overall management 
patients following a stroke. 

Consulting services - Making healthcare transformation real 9



Health systems 
we’ve helped 
transform
Decades of dedication to healthcare product and process innovation means 
that choosing Philips as a consulting partner ensures a team attuned to the 
realities of this complex industry – a partner with extensive healthcare 
technology and clinical knowledge, ready to push the limits and secure 
your success. We’ve assisted clients through more than 600 engagements 
across 17 countries, proving that our expertise can help you transform to 
reach your potential. 

King Fahad Specialist Hospital, Saudi Arabia
Flevoziekenhuis, the Netherlands
Universitätsklinikum Hamburg-Eppendorf 
(UKE), Germany
GenesisCare, Australia
Middle East Hospital, Saudi Arabia
L’Hopital de La Tour, Switzerland
Amsterdam UMC, the Netherlands 
Herlev Genofte University Hospital, Denmark
Beverly Hospital, USA 
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King Fahad Specialist Hospital, Saudi Arabia
Challenge
Expedite time to treatment from access, 
timely diagnosis, coordinated treatment 
planning and delivery of care across  
the Ministry of Health oncology centers 
and units.

Solution
Comprehensive data analysis and on-site 
assessments to identify improvement 
opportunities. A master set of quality 
indicators were developed and prioritized 
to measure the performance and 
sustainability of improvements.

“Focusing on getting the processes right is key. 
Optimized processes lead to improved outcomes. 
This project has helped us to quickly implement 
practical changes that have led to immediate 
measurable improvements, while we continue to 
work on the bigger challenges.” 

Dr. Hani Al-Hashmi, Director Oncology Center,  
King Fahad Specialist Hospital

50%
reduction in cardiology 
workup time for planning 
cardiotoxic treatments

7-day  
max MRI turnaround
by optimizing inter-disciplinary 
handoff from oncology to imaging

Reducing  
preventable 
admissions
Expected two-fold 
increase in day cases for 
breast surgery

Domain: Oncology
Project: Performance improvement

* Results from case studies are not predictive of results in other cases. Results in other cases may vary.
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Flevoziekenhuis, the Netherlands
Challenge
Optimize the emergency department 
(ED) processes to meet the care demand 
more effectively at busy times and create 
an internal relocation plan to address 
the ED space for Flevoziekenhuis.

Solution
Detailed root cause analysis incl. interviews 
to determine the causes of closures 
and slow throughput. Identify nine 
improvement initiatives together with 
ED staff and help to implement these.

“The Philips team uncovered all the data needed 
to improve my department and constantly adapted 
with us during the implementation phase.” 

Dr. F. Roodheuvel, ED Chairman  
Flevoziekenhuis

47%
improvement 
in triage speed

Patient transfer from 

32 to 3 
minutes1

50% 
fewer unnecessary 
referrals

Domain: Emergency care
Project: Performance improvement

1 During business hours, for specific patient groups
* Results from case studies are not predictive of results in other cases. Results in other cases may vary.
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https://www.philips.ae/healthcare/consulting/articles/customer-story/ed-performance-flevoziekenhuis?origin=10_met_en_digitalbrochure_Flevoziekenhuis_video_feb22#ed_video
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https://www.philips.ae/healthcare/consulting/articles/customer-story/ed-performance-flevoziekenhuis?origin=10_met_en_digitalbrochure_Flevoziekenhuis_pdf_feb22#ed_download_pdf


Universitätsklinikum Hamburg-Eppendorf (UKE), Germany
Challenge
Help UKE optimize their OR performance 
with existing resources and improve 
staff satisfaction.

Solution
Detailed data analysis, interviews with 
stakeholders and process observations 
captured in an OR process flow poster. 
In a co-creation workshop help identify 
solutions for areas for improvement and 
provide support with project coordination, 
moderation and standardized structures 
during the implementation phase.

“We wanted to do more with our established 
structures and existing staff – and this project 
matched this perfectly. We have achieved an 
outstanding increase in our efficiency, with 
satisfied employees who feel appreciated and 
valued. And, the communication and collaboration 
between our teams has improved as well. Great!”.

Pia Koch, Commercial Manager  
UKE Hamburg-Eppendorf

77%
reduced downtime 
in the central OR

1400
more 
surgeries 

Blueprint 
for future 
transformation 
projects

Improved

staff 
satisfaction

Domain: Operating room (OR)
Project: Performance improvement

 

* Results from case studies are not predictive of results in other cases. Results in other cases may vary.
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https://www.philips.ae/healthcare/consulting/articles/customer-story/uke-hamburg-eppendorf?origin=10_met_en_digitalbrochure_uke_hamburg_page_feb22
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GenesisCare, Australia
Challenge
Create ‘The Cancer Service of the Future’ 
by focusing on the patient’s experience 
of their quality of care for GenesisCare.

Solution
Complete assessment of the current 
hospital system including data analysis, 
deep dives with patients and cross-
functional staff, cocreate sessions and 
a complete redesign of the flagship 
facility in Wembley.

“The huge benefit we got from collaborating with 
Philips was to be able to pull it all together, in a 
very comprehensive fashion, and quickly get some 
tangible and concrete outcomes from the process.” 

Andrew Saunders, Group Manager   
GenesisCare

16
‘Quick Wins’ to improve patient 
experience prioritized and implemented

84
Net Promoter Score 
doubled to eighty-four 

Domain: Oncology 
Project: Service strategy and facility redesign
Size: Service strategy for 30 sites across Australia, redesign Wembley facility in Perth, 3500 m2
 

* Results from case studies are not predictive of results in other cases. Results in other cases may vary.
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https://www.philips.ae/healthcare/consulting/articles/customer-story/strategy-development?origin=10_met_en_digitalbrochure_genesiscare_page_feb22
https://www.philips.ae/healthcare/consulting/articles/customer-story/strategy-development?origin=10_met_en_digitalbrochure_genesiscare_pdf_feb22#strategy_casestudy
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Middle East Hospital, Saudi Arabia

A compact masterplan design

34.000 m2
Unique in the region

Domain: General hospital
Project: Comprehensive design and development of the greenfield hospital
Size: GFA 123.000 m2, 224 beds
 

* Results from case studies are not predictive of results in other cases. Results in other cases may vary.

Challenge
Help Middle East Hospital create a 
masterplan for Riyadh’s world class 
patient-centric and high-performance 
hospital. The general hospital features 
an ED, diagnostic department, ICU, 
cardiology, women’s health and an 
infusion, rehabilitation, and dialysis center.

Solution
A qualitative field study to understand the 
individual healthcare experience needs of 
future patients, their family and staff. 
Creation of a flexible design solution in 
line with the envisaged clinical service 
model, the desired patient experience 
quality, and anticipatory to future medical 
technology and workflow innovations. 
The clinical service model, technology 
planning and design concept were 
developed in only 6 months' time.
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L’Hopital de La Tour, Switzerland
Challenge
Hôpital de La Tour achieved significant 
growth and wanted to optimize their 
emergency department services, and  
introduce day clinic services. 

Solution
An interdisciplinary consulting team 
conducted an on-site assessment reviewing 
key aspects of care delivery: clinical workflow, 
operational efficiency, technology, and patient 
experience. Co-create sessions with clinical 
teams helped translate recommendations 
into scenarios to optimize workflow and the 
patient experience. A facility master plan 
was developed as input for a hospital-wide 
investment plan.

“In a short amount of time, the Philips team managed 
to identify key bottlenecks in a structured way and 
translated these, together with our clinical team, in 
a comprehensive redesign master plan for our future 
emergency department and day clinic.” 

Julien Heider Directeur des Operations (COO),  
L’Hopital de La Tour

Domain: Emergency department and day clinic
Project: 360 assessment and masterplan design
Size: 10.000 m2
 

* Results from case studies are not predictive of results in other cases. Results in other cases may vary.
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Optimized layout and experience innovation 

Hôpital de la Tour 
Emergency

Layout Optimization

Project overview

Hôpital de la Tour is one of the largest private hospitals in 
Switzerland and it’s known worldwide for sport medicine.

Objective
The goal of this project is to identify key opportunities for growth and areas of 

improvement in the patient and staff experience.  This poster presents the optimized layout 

recommendations based on spatial analysis and Co-create workshop held in Geneva on 

September 9, 2020. 

Approach
Department Layouts translate the Blocking and Stacking and desired experience flow into 

diagrammatic ‘single-line’ floor plans allocating functional spaces as per agreed program to 

ensure that allocated areas are sufficient, while desired workflow and experience quality is 

achieved. Department Layouts delineate the location of walls, doors, rooms, offices, 

workstation areas and special-use areas to conform to program requirements. 
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experience improvement and 
innovation opportunities identified 

3 
Future-proof facility transformation 
masterplan scenarios
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Amsterdam UMC, the Netherlands
Challenge
Due to a merger, Amsterdam UMC will 
combine two cath lab departments into 
a single location. They asked help in 
translating their vision for better heart 
care into a concrete design and floor 
plan of their new cath lab department, 
that will inspire staff and meet future 
challenges. 

Solution
Analyze data, interview key stakeholders 
and conduct online workshops with 
management and staff to help define 
the design requirements. Translate 
these requirements into a concept 
design and a 3D animation of the new 
cath lab department. The project was 
completed in just 8 weeks through 
virtual collaboration. 

Domain: Cardiology
Project: Cath lab department floor plan design and experience design 
Size: 3.165 m2

* Results from case studies are not predictive of results in other cases. Results in other cases may vary.

Concept design 
with detailed floor plan 

Improved
staff collaboration 3D 

animation 
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https://www.philips.ae/healthcare/consulting/articles/customer-story/cath-lab-design-aumc?origin=10_met_en_digitalbrochure_aumc_page_feb22
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Herlev Genofte University Hospital, Denmark
Challenge
Help improve patient satisfaction and 
help differentiate the healthcare services 
at Herlev Genofte University Hospital.

Solution
The In-bore Connect was added to the 
Ingenia 3.0T MRI system with Ambient 
Experience, providing information and 
guidance to the patient during scanning. 
Leading to improved patient experience 
and patient satisfaction.

“Our data demonstrate a significantly reduced 
number of interrupted scans (rescans) in the 
scanner room where the Patient In-bore Solution 
is installed – which directly contributes to a more 
predictable throughput.”

Jeanette Brus Mortensen,  
Department Radiographer & Leader for the MRI Department, 
Herlev Genofte University Hospital

70%
reduction in number of rescans*

90% 
better patient comfort level

Domain: Radiology
Project: Ambient Experience MR Patient In-bore Solution

* Results from case studies are not predictive of results in other cases. Results in other cases may vary.
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Beverly Hospital, USA 
Challenge
Help improve operational efficiency in the 
emergency department at Beverly Hospital 
with analytics consulting, and tools.

Solution
Detailed data insights, create custom analytics 
dashboards for insight in daily operational 
performance, and change implementation 
support. These custom analytics dashboards 
were created:
• Physician and nursing dashboards to track 

volume, throughput times, and acuity level
• Outlier dashboard to track patients 

experiencing extended throughput times

“Philips worked with our leadership, staff, and IT teams to 
create a performance dashboard, customized for our needs. 
The daily updates provide a quick look at our performance 
without each team running multiple reports and the 
teams can dig into to their department data as needed.”

Kimberly Perryman,  MMHC, RN, VP, Patient Care & CNO
Beverly Hospital, part of Beth Israel Lahey Health

Domain: Emergency care 
Project: Performance analytics and dashboards

* Results from case studies are not predictive of results in other cases. Results in other cases may vary.

31%
reduction in time between 
bed request and inpatient 
bed assignment

Improved staff 
alignment 
avoiding a $1.3M  
operational expenditure

Reduced time 
spent on collecting, 
analyzing and sharing 
performance metrics

Consulting services - Making healthcare transformation real 19

https://www.usa.philips.com/healthcare/consulting/articles/customer-story/leveraging-analytics-consulting-performance-dashboard-operational-improvement?origin=10_met_en_digitalbrochure_cs_beverly_page_feb22
https://www.usa.philips.com/healthcare/consulting/articles/customer-story/leveraging-analytics-consulting-performance-dashboard-operational-improvement?origin=10_met_en_digitalbrochure_cs_beverly_pdf_feb22#download


Global presence,
local expertise The Philips consulting team consists of global network of experienced 

consultants with clinical proficiency and a broad knowledge of 
healthcare technology and health systems. Our consulting team in the 
Middle East and Africa region are experts in local healthcare trends, 
policies, procedures and regulations.

240 clients
  600 
 engagements across17 countries

through
more
than
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We look forward to 
partnering with you
to make healthcare transformation real 
Learn more 
Through collaborative and people-focused engagements, Philips can help develop 
innovative solutions to solve your most complex challenges of care delivery. We can help 
you achieve meaningful and sustainable improvements in clinical excellence, operational 
efficiency, care delivery, and financial performance to improve value to your patients.

For more information, please visit 
www.philips.com/healthcareconsulting
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