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Background: Thrombolysis treatment is a licensed therapy for acute ischemic stroke within 4.5 hours of
stroke onset. The International Guideline sets the door-to-needle (DTN) time is <60 minutes. Achieving
DTN of 60 minutes or less is tricky and challenging to healthcare organizations due to multifactorial reasons.
It is an important study because timely administration of the therapy can improve patient’s outcomes and the
identified barriers must address appropriately.

Keywords:

Aim: The aim of this study was to explore the views and practices of emergency room (ER) nurses on and
“enablers” and “barriers” that affect the DTN time in thrombolysis treatment for acute ischemic stroke using
ethnographical research approach.
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Method: An ethnographic research method was employed to obtain enriched information and deeper
understanding of emergency nurses practices in delivering timely administration of the thrombolytic
therapy in one acute hospital in the Kingdom of Saudi Arabia. Twenty-five samples were participated in the
study using a semi-structured interview. The researchers attended every stroke code activation and spent 200
hours during their field work activities.

Results: The enabling practices of timely administration of “tissue plasminogen activator (tPA)” in stroke
therapy are mainly dependent on the following success factors: (1) intensive knowledge, (2) skill and (3)
positive attitude of nurses toward stroke care; (4) organized system and technology in managing stroke
patients in the emergency room, (5) working collaboratively with the team; and (6) well-defined nursing
roles in assessing and monitoring stroke patients. On the other hand, the barriers include factors that pertain
to patient, staffing, physician, education, resource, and teamwork

Conclusion: A strong leadership and management commitment are vital to ensure that the existing strategies

to address the barriers in timely administration of tPA are closely monitored, evaluated, and sustained.

Introduction

Stroke is a global health issue which is preventable and a treatable
health condition. Statistically, stroke affects more than 16 million of
people annually [1]. Stroke is also costly. It carries a financial burden
not only to stroke survivors’ families but also to a country’s economy.
It is the second leading cause of mortality and the third leading cause
of physical disability-adjusted life-years (DALYs) worldwide [2].
Moreover, it is also associated with high mortality rate.

The concept of ‘time is brain’ has been integrated in the stroke
management. Every second counts in stroke management in the
emergency unit because if time is wasted, brain tissue is lost. Hence,
it is important to act rapidly when stroke strikes because it is an
emergency requiring an urgent medical attention. There is an evidence-
based treatment given to an eligible stroke patient that can save the
brain cells from irreversible damage. It is known as a thrombolysis
treatment or a “clot busting” therapy. The word thrombolysis consists
of two basic terms-‘thrombo meaning clot and ‘lysis meaning to
dissolve or break up. It is a promising treatment for acute ischemic
stroke. However, treatment needs to be administered within 4.5 hours
of symptom onset [3].

The thrombolytic therapy using alteplase or “tissue plasminogen
activator (tPA)” is the only licensed treatment for acute ischemic stroke
and it shows favorable outcomes to patients following a stroke [4].

In every eight (8) patients who receive the treatment, two (2) of them
will improve functionally and can be discharged from the hospital
within three (3) days without any physical disability. The thrombolysis
therapy offers an opportunity to effectively reduce disability and
dependency. However, one (1) in every twenty (20) patients who
receives the treatment could potentially have adverse reactions such
as bleeding in the brain or elsewhere in the body. The success and
benefits of this treatment are time-dependent. The International
Guidelines recommend a door-to-needle (DTN) time of <60 minutes
[5]. The DTN time is defined as the time when a suspected stroke
arrives by the door of emergency room (ER) and the time that the
thrombolytic therapy is given. The sooner the therapy is given, the
higher the chances of patient’s recovery from a devastating stroke.
Time is of the essence in thrombolytic therapy in acute stroke because
timely administration of the treatment can dramatically improve
patient’s outcome.
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The need of administering alteplase within 60 minutes is vital.
Less than one-third of acute ischemic stroke patients who receive
thrombolytic therapy are treated within guideline-recommended
DTN times [6]. The emergency healthcare providers (e.g. physicians,
imaging, and laboratory technicians) including nurses, being the
frontlines in triage, assessment, and management of stroke patients,
work collaboratively to address the timely administration of the
thrombolytic therapy. Conversely, they are facing multiple challenges
in meeting the recommended DTN. Achieving DTN time (60 minutes
or less) is tricky, tedious, and ambitious to healthcare organizations
due to numerous factors.

Several studies examined the “enabler” factors of achieving DTN
time. These factors include introducing a new system of taking acute
stroke patients direct from triage to the computerized tomography
(CT) imaging [7]; the implementation of a five-simple strategy,
namely: call notification, prioritizing patients for CT scan, prioritizing
patients for lab analysis, specifying a bed for acute stroke patients,
and staff education [8]; the involvement of emergency medicine
pharmacists (EMPs) in the administration of tPA by assessing patients
for contraindications, preparing and administering tPA [9]; the
implementation of a standard operating procedure that defined the
targeted standard of care to be provided to all acute stroke patients
[10]; and the use of 'code stroke' rapid access protocol [11]. All these
strategies and initiatives demonstrate an absolute reduction of DTN
time in thrombolytic therapy.

Barriers in timely administration of thrombolysis treatment for
acute ischemic stroke include delay in the arrival of ER physician to
assess the stroke patient [12]; delay in stroke triage and paging, issues
in blood pressure management, fluctuating neurological symptoms
uncertainty about diagnosis, delays associated with obtaining consent,
and uncertainty about the time of symptom onset [13]; patient-
related reasons account for the longest delays in achieving DTN
time, including most prominently the need for emergent medical
stabilization including intubation and ventilation, evaluation and
treatment of seizure, and difficulty with determining eligibility [14];
and delays in results of laboratory tests could cause unsubstantiated
delay of thrombolysis [15].

Some of qualitative studies such as Olson et al. [16], Stecksen et al.
[17], and Johnson et al. [18] argue that the social, communication, and
environmental factors affect the timely administration of thrombolytic
therapy. These studies were conducted among physicians, nurses
and other disciplines optimizing explorative and phenomenological
method. However, there is limited qualitative research that examined
the barriers and enablers of timely administration of thrombolytic
therapy using an ethnography approach and emergency nurses as
participants in the study.

The aim of this study was to explore the views and practices of
ER nurses on and “enablers” and “barriers” that affect DTN time in
thrombolysis treatment for acute ischemic stroke using ethnographical
research approach.

Method

A qualitative ethnographic research method was used to understand
human behavior. It investigated social processes in as normal a way
as possible using several linked research methods that emphasize
on communication and social interaction. Researchers conducted a
semi-structured interview among 25 participants who worked in the

emergency room. Twenty-five emergency nurses participated in the
semi-structured interview. No one withdrew from the study. They
were in the age range of 31 to 50 (76%); majority were female (76%);
and had been working in the emergency room department ranging
from 1 to 10 years (84%). The participants spent 30-45 minutes
interview with the researchers. Data were analyzed thematically using
Braun & Clark [19]. The research was approved in compliance with
Research Ethics Committee of St Paul University Philippines and
Ministry of National Guard Health Affairs, King Abdulaziz Medical
City Riyadh. It was conducted from October 2019 to January 2020
at the Ministry of National Guard Health Affairs, King Abdulaziz
Medical City Riyadh.

Results

Practices that enabling timely Administration of thrombolytic
therapy in Acute Ischemic Stroke

From this study, six themes emerged that underpin “enabling
practices” that facilitate timely administration and reduce the DTN
time in stroke therapy. These include: (1) nurses’ knowledge in stroke
thrombolysis; (2) nurses’ skill in assessment and history taking; (3)
nurses’ attitude toward the treatment and response to the stroke
code”; (4) patient’s full description of the stroke event”; (5) nurses
implement organized system and technology; (6) nursing roles are
defined, and nurses work with the multidisciplinary team. On the
other hand, six themes have been identified as barriers which include
factors that pertain to patient, staffing, physician, education, resource,
and teamwork.

The study reveals that if stroke patients were descriptive about the
event and stated the time of stroke onset, it would be easier for the ER
nurses to respond rapidly and be able to notify the physician for stroke
code activation. An example report expressed as:

“If patient describes fully what happened and cooperative to the
assessment, no doubt, it makes easier for nurses to make decision that
this patient is a suspected stroke and I can take him straight to the
resuscitation unit”. (Nurse participant (NP) 021)

It also posits that the nurse’s involvement in attending a stroke code
activation and thrombolytic therapy made them feel of “fulfilled”
in undertaking the role. They felt that the therapy had favorable
outcomes to patients following a stroke. An excerpt described by
some participants:

“T had this patient who came in with presenting complaint of right-
sided weakness and we gave the tPA within 39 minutes and with my
surprise, she started to lift her right arm and recovered quickly, and 1
was happy on her outcomes. It was an amazing medication. It was a
fulfilling and rewarding experience”. (NP 014)

The results of interview also revealed that nurses implement and
integrate technology in clinical practice and putting system into place
which helped to promote a seamless thrombolysis process. It includes
(1) stroke thrombolysis pathway, (2) overhead paging system, (3)
International Normalized Ratio (INR) point of care device, (4) blue
dot in the specimen blood bottle; (5) fast tracking system.

In this study, most participants expressed that they utilized a
structured thrombolysis pathway that guide them in the process. Each
nurse followed every single step of this pathway (Figure 1).
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Moreover, another example of anecdotal report that depicts a
technology preventing the delay of obtaining blood result especially
if patient was on warfarin.

“We have an international normalized ratio (INR) point of care that
helps to speed up the result of INR or coagulation which resulted to a
reduction of 35 -minute waiting time for the result from the laboratory”.
(NP 005)

The findings from the interview also summarized definition of
nursing roles enabling the thrombolysis treatment for acute ischemic
stroke (Figure 2).

Barriers on timely administration of tPA

Cultural practices were also reported as barriers. The nurses felt that
physical assessment was quite impossible if patients wore their abayas
(traditional dress) with covered face. It was a challenge for a nurse
to determine whether the patient has a facial droop. Furthermore,
female patients requested to be examined by the same gender only.
Often, some patients had a big family when they arrived in the ER and
they considered the eldest member of the family to make the decision
if patient could not consent by himself. More often, nurses had
difficulty contacting the eldest family member. Obtaining informed
consent from patients who are eligible for thrombolytic therapy is
crucial. Another factor reported is the language barrier. An example
of an excerpt is described below:

“In terms of cultural, I guess it is the language barrier. It is one of
the factors. And it is an issue in assessing stroke patients because they
speak Arabic and the way nurses ask question, who are not Arabic may
misinterpret in a different way.” (NP 001)

The emergency department is unpredictable, a hectic, and a busy
working environment. The ER nurses worked with multiple tasks and
patients who require urgent attention and treatment simultaneously.
An example of situation as described below posits the lack of staff.

“Sometimes, we have lots of patients in triage section and we
experience lack of nursing staff especially here to assess stroke patients.
So, patients need to be waited for long before they will be seen. We
cannot attend to stroke patients sometimes due to work overload. Stroke
patient is becoming less priority in this case.” (NP 004).

Often, stroke is becoming second priority list for assessment. The
participants expressed that some physicians in the emergency room
did not perceive stroke as an emergency condition and did not
believe on the benefit of thrombolytic therapy to patients. This result
warrants the need for additional educational updates and training for
physicians regarding urgent response to stroke and advocacy of tPA
treatment to eligible patients. An example of report is highlighted
below:

“Stroke is not marketed it very well. Some physicians do not
perceive stroke as an emergency condition like trauma. Some doctors
do not believe in the thrombolytic administration and I guess it is an
educational need. They themselves don’t advocate that the treatment
would help patients”. (NP 001)

The study ascertains that participants were aware of the capturing
the timings for each stroke code activation as an audit project;
however, the monthly audit results did not reach the participants
working in triage section which stemmed to a lack of information.
This finding is evident in one of the reports:

“T am aware that there is an audit going on thrombolysis timings, but
no one gets feedback on the result every month.” (NP 021)

The participants described their experiences that lead to a
communication breakdown. One of them was when physicians did
not communicate with nurses about the patient’s plan of care. A
description of participant’s experience is explained as:

“When the stroke team decided to thrombolysis, they put tPA order
to the electronic system without informing the emergency nurses, then
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when the stroke team asked us why the tPA has not started yet. We said
that we do not know if patient is for thrombolysis. There is a lack of
communication here”. (NP 022)

Discussion

Practices that enabling timely Administration of thrombolytic
therapy in Acute Ischemic Stroke

The findings suggest the importance of nurses’ skill in assessing and
taking history from patients or their family to improve the process
of patient assessment. It also includes the use of (1) assessment tool,
(2) history taking and (3) language. Fawcett & Rhynass [22] claimed
that the focus of history taking involves not only identifying signs
and symptoms of illness, but also the individual’s experience of
illness. Taking a patient history is increasingly being undertaken by
nurses as their roles and responsibilities expand. Therefore, it is a way
forward to develop this valuable skill of nurses working in advanced
practice roles in a clinical setting. Interestingly, some ER nurses are
fluent in Arabic language that makes their history taking and patient
assessment easier. In practice, it is vital to address language barrier by
educating nurses about the country’s language or dialect when dealing
with patients where English is not their primary language.

In this study, it emerged that nurses’ knowledge on thrombolytic
therapy stressing on target timelines of the DTN, the integration
of “time is brain concept” in practice and application of stroke care

guidelines has contributed in achieving DTN. This finding is consistent
to the recommendation of Mellon et al. [20] that targeted educational
program among hospital staff regarding stroke are required to
optimize acute stroke care. Moreover, the literature supports that the
nurses’ application of stroke knowledge can tremendously influence
on early identification of stroke, stroke assessment, thrombolysis
process, timing of each pathway, and identifying eligible strokes for
the therapy [21,18].

The use of Fast Arm Speech and Time (FAST) as a triage tool
helps nurses to recognize stroke symptoms. It is a validated tool to
identify stroke symptoms such as facial weakness, arm weakness and
speech disturbance. In this study, the ER nurses treated stroke as an
emergency condition that requires to be seen immediately by the ER
physicians.

Song [23] advocates that a straight forward information from
the patient is an essential cue to determine the diagnosis and
screen whether a stroke patient is suitable to receive intravenous
thrombolysis. However, it is a challenge for nurses if patients suffer
from language deficit caused by a stroke.

The literatures embrace the contribution of nurses in facilitating
the thrombolysis process, reducing the DTN time, monitoring post
thrombolysis patients and improving patient care [24-30]. However,
Moran et al. [31,32,29,33] claimed that nursing roles must underpin
advanced nursing practice focusing on: (a) advanced assessment and
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triage of stroke patient, (b) taking of clinical history from patient,
(c) examining patients using National Institute for Health Stroke
Scale (NIHSS) score, (d) obtaining and reviewing imaging, (e)
reviewing the indications and contraindications for tPA and discuss
the tPA eligibility with the on-call vascular neurologist over the
phone, (f) utilizing nurse-led stroke code protocol, (g) ordering and
overseeing laboratory and diagnostic test such imaging, blood test,
electrocardiogram, and (h) providing 24-hour stroke thrombolysis
therapy. These advanced roles were not illuminated in the current
study. Hence, capitalizing on nurses in advanced practice in stroke
could potentially improve patient’s outcomes following a stroke. The
contribution of advance nursing practice is a way forward to make a
difference to stroke care.

Overall, the use of technology and reconfiguring a system in
responding to stroke code activation can reduce the DTN time in
stroke therapy. In practical sense, the technology and system work
well in speeding up the thrombolysis process that helps in improving
the timely administration of thrombolytic therapy [10].

Barriers on timely administration of tPA

This finding was also supported in the study of Gurav et al. [34,35].
Consequently, Kobayashi et al. [36] recommended increasing staffing
level by placing additional on-call staff that takes care only of patients
with acute stroke. Stakeholders of the hospital must look at the patient
risks resulting from staffing issues in emergency care for stroke and
examine the need of more nurse specializing in stroke care.

The physicians’ fears of risk of intracranial hemorrhage among
other side effects of thrombolytic therapy may play a role in clinical
decision to treat patients which affects the DTN [37]. Khathami et
al. [38] claimed that the main reasons for emergency physicians who
do not recommend tPA use were that they found the said treatment
lacking efficacy or effectiveness. The lack of exposure, education and
awareness about eligibility could be the contributory factors [39].

Conflict and communication breakdown could delay the
timely administration of tPA. Creating a culture of teamwork,
communication, collaboration, and coordination in responding to
stroke patients in emergency department is essential deliver stroke
care and treatment [42].

The DTN audit results serve as a driving force to improve and
sustain the timely administration of thrombolytic therapy. Systematic
reviews have shown that cycles of audit, with written and verbal
feedback can change clinical practice and nominated behaviors by 1%
to 6% [40].

Our study reports that the lack of resources can also affect the
timely administration of tPA. These include the lack of a dedicated
stroke bed in the ER, Arabic interpreter, and limited physicians during
weekend. It demonstrates that delays in timely administration of tPA
were prevalent during weekend and out of hours due to availability
of resources. Fang et al. [41] also explained that majority of patients
with stroke received thrombolysis during the weekend; therefore, it
is imperative to make these resources available during the weekend.

From our study findings, it reflected that patients became indecisive
once the risks of the treatment were explained to the patient. All stroke
patients must have access to linguistically and culturally appropriate
care. The nurses working in the Middle East countries like Saudi

must learn the Arabic language that will help them in identifying and
addressing patient’s needs. Also, it has been suggested that customs,
culture, and religion may be factors that delay the accurate diagnosis of
patients with suspected acute stroke. In nursing practice, recognizing
patient’s language and cultural diversity must remain the cornerstones
of patient care. Staffing issue has regarded as one of the barriers in this
study. In these cases, when the stroke team orders the t-PA therapy, it
was considered optimal solution is to automatically notify the stroke
nurse through the ordering system.

Conclusion

The aim of this study was to explore the views and practices
of ER nurses on and “enablers” and “barriers” that affect DTN
time in thrombolysis treatment for acute ischemic stroke using
ethnographical research approach. The “enablers” were nurses’
knowledge in stroke thrombolysis; nurses’ skill in assessment and
history taking; nurses’ attitude toward the treatment and response
to the stroke code”; patients full description of the stroke event”;
nurses implement organized system and technology; nursing roles
are defined, and nurses work with the multidisciplinary team. On the
other hand, the “barriers” were factors that pertain to patient, staffing,
physician, education, resource, and teamwork. These barriers were
foreseeable, preventable, and manageable. These must be addressed
by improving coordination and collaborative team work, developing
competencies of nurses, increasing staffing during weekend and
appropriate resources.

Implications of this study to nursing practice and education

Thrombolysis in acute ischemic stroke is a time-dependent therapy
and it needs to be given within the target DTN time. Nurses have
facilitating, supporting, leading, and advocating roles in thrombolysis
therapy for acute ischemic stroke. The identified barriers in timely
administration of tPA can be addressed by increasing public
awareness of stroke symptoms and urgent seeking medical attention,
intensifying education for nurses, enhancing competencies of nurses
in peripheral insertion , improving communication and coordination
between physicians and nurses, reviewing the thrombolysis pathway
to address who will activate the stroke code, allocation of dedicated
bed for stroke patient in the emergency room unit, increasing staffing
both for nursing and physician workforce and improving proper
documentation. Developing nursing practice in the provision of
emergency care for stroke patients can be enhanced by intensifying a
continuous education both basic and advanced knowledge in stroke
assessment and thrombolysis care.
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