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‘There’s a new day at dawn and I’ve finally arrived 
If I’m there in the morning baby, you’ll know I’ve survived 
I can’t believe it, I can’t believe I’m alive.’

Bob Dylan 

 

ABSTRACT 

The overall aim of this thesis was to explore the care of adult patients on 
prolonged mechanical ventilation (PMV) in Swedish intensive care units 
(ICUs). Secondary aims were to identify the prevalence, characteristics and 
outcome in patients with PMV and the presence of person-centred care (PCC) 
during prolonged weaning in Swedish ICUs. 
 Study I. Registry study identifying adult admissions to Swedish ICUs 
requiring mechanical ventilation ≥ 7 days. Admissions on PMV > 21 days 
constituted a small proportion of all admissions but occupied a significant part 
of ICU capacity. Use of ICU bed days and ICU mortality was lower compared 
to international studies.  
 Study II. Survey of adult Swedish ICUs (n = 77) identifying care practices 
and protocols for adult patients undergoing mechanical ventilation > 7 days. 
Results showed low levels of weaning and mobilisation protocols, 
individualised approaches were preferred and interprofessional decisions 
were common. Few ICUs promoted primary nursing models or PCC 
approaches. 
 Study III. Qualitative interview study exploring critical care nurses’ 
approach for management of patients during prolonged weaning from 
mechanical ventilation. Results showed that critical care nurses played a key 
role in prioritising, initiating and driving the weaning process. 
 Study IV. Secondary analysis of qualitative interviews identifying the 
presence of PCC during prolonged weaning from mechanical ventilation. 
Results showed evidence of PCC undertaken during prolonged weaning, but 
also barriers such as a lack of team collaboration and staff resources.  
 In conclusion, patients on PMV in Swedish ICUs comprised a relatively 
small proportion of ICU admissions but consumed a significant part of ICU 
capacity. Individualised approaches were preferred, and interprofessional 
collaboration was common. ICUs showed low level of care practices based 
on PCC, but PCC was present during prolonged weaning. Critical care nurses 
in the ICU played a key role in individualising care and increasing patient 
participation during prolonged weaning.  
 
Keywords: Intensive care; mechanical ventilation; prolonged mechanical 
ventilation; ventilator weaning; nursing; person-centred care. 
 



‘There’s a new day at dawn and I’ve finally arrived 
If I’m there in the morning baby, you’ll know I’ve survived 
I can’t believe it, I can’t believe I’m alive.’

Bob Dylan 

 

ABSTRACT 

The overall aim of this thesis was to explore the care of adult patients on 
prolonged mechanical ventilation (PMV) in Swedish intensive care units 
(ICUs). Secondary aims were to identify the prevalence, characteristics and 
outcome in patients with PMV and the presence of person-centred care (PCC) 
during prolonged weaning in Swedish ICUs. 
 Study I. Registry study identifying adult admissions to Swedish ICUs 
requiring mechanical ventilation ≥ 7 days. Admissions on PMV > 21 days 
constituted a small proportion of all admissions but occupied a significant part 
of ICU capacity. Use of ICU bed days and ICU mortality was lower compared 
to international studies.  
 Study II. Survey of adult Swedish ICUs (n = 77) identifying care practices 
and protocols for adult patients undergoing mechanical ventilation > 7 days. 
Results showed low levels of weaning and mobilisation protocols, 
individualised approaches were preferred and interprofessional decisions 
were common. Few ICUs promoted primary nursing models or PCC 
approaches. 
 Study III. Qualitative interview study exploring critical care nurses’ 
approach for management of patients during prolonged weaning from 
mechanical ventilation. Results showed that critical care nurses played a key 
role in prioritising, initiating and driving the weaning process. 
 Study IV. Secondary analysis of qualitative interviews identifying the 
presence of PCC during prolonged weaning from mechanical ventilation. 
Results showed evidence of PCC undertaken during prolonged weaning, but 
also barriers such as a lack of team collaboration and staff resources.  
 In conclusion, patients on PMV in Swedish ICUs comprised a relatively 
small proportion of ICU admissions but consumed a significant part of ICU 
capacity. Individualised approaches were preferred, and interprofessional 
collaboration was common. ICUs showed low level of care practices based 
on PCC, but PCC was present during prolonged weaning. Critical care nurses 
in the ICU played a key role in individualising care and increasing patient 
participation during prolonged weaning.  
 
Keywords: Intensive care; mechanical ventilation; prolonged mechanical 
ventilation; ventilator weaning; nursing; person-centred care. 
 



 

 
 

 

SAMMANFATTNING PÅ SVENSKA 

Ventilatorvård på en intensivvårdsavdelning (IVA) kan vara nödvändigt för 
att upprätthålla liv, men samtidigt innebära ett stort psykiskt och fysiskt 
lidande för den enskilde patienten. Det är dessutom förenat med allvarliga 
komplikationer och ökad risk för död. Därför är det av högsta prioritet att 
avveckla ventilatorn så snart patienten är redo att andas själv. Ventilatorvård 
är inte en behandling i sig, men den ger patienten tid att återhämta sig från 
den underliggande orsaken till akut andningssvikt. Avvecklingen av 
ventilatorn är vanligtvis en okomplicerad process men vid vårdtider längre än 
en vecka kan den så kallade ventilatorurträningen bli komplicerad. 
Standardiserade rutiner kan vara svåra att tillämpa vid längre 
urträningsförlopp och individuella strategier som ställer högre krav på 
vårdteamets kompetens kan därför krävas.  
 
Personer som vårdas lång tid i ventilator på IVA är ofta äldre och det är inte 
ovanligt att de dessutom har flera sjukdomar sedan tidigare. Intensivvården 
har dock utvecklats över tid och idag klarar man att rädda allt fler svårt sjuka 
människor. Samtidigt är en ökande äldre befolkning en utmaning för vården 
vilket troligen kommer att kräva större intensivvårdsresurser i framtiden. Det 
övergripande syftet med avhandlingen var att undersöka vården av patienter 
på svenska IVA som kräver lång vårdtid i ventilator och därmed ökad 
urträningstid. Det specifika syftet var att identifiera patientgruppen, 
vårdrutiner samt förekomst av person-centrerad vård under långvarig 
urträning ur ventilator. 
 
Avhandlingen omfattar fyra delstudier. Studie I var en registerstudie som 
undersökte samtliga vårdtillfällen, under en period av 12 månader, av vuxna 
patienter som vårdades i ventilator i sju dygn eller mer på svenska IVA. 
Resultatet visade att dessa vårdtillfällen upptog en betydande del av 
intensivvårdskapaciteten trots att de utgjorde en liten del av det totala antalet 
vårdtillfällen på IVA. Den grupp som vårdades mer än 21 dygn i ventilator 
upptog däremot mindre intensivvårdskapacitet och visade en lägre dödlighet 
på IVA jämfört med internationella studiers resultat. Studie II var en 
enkätundersökning där vårdansvariga på 77 intensivvårdsavdelningar i 
Sverige tillfrågades om vårdrutiner och dokument som används för vuxna 
patienter som vårdas i ventilator mer än sju dygn. Resultatet visade att 
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individualiserad vård var vanligt förekommande under ventilatorurträning 
och mobilisering, och att vårdbeslut vanligtvis togs av läkaren och 
intensivvårdssjuksköterskan tillsammans. Det var få 
intensivvårdsavdelningar som använde sig av en patientansvarig 
sjuksköterska. De flesta avdelningar saknade vårdrutiner baserade på person-
centrerad vård och patienternas medverkan i vårdbeslut var dessutom låg. 
Studie III var en intervjustudie där 19 intensivvårdssjuksköterskor deltog. 
Syftet var att undersöka hur intensivvårdssjuksköterskan planerar och 
genomför vården av patienter som genomgår långvarig urträning ur ventilator. 
Resultatet visade att intensivvårdssjuksköterskorna tog ett stort ansvar när det 
gällde att prioritera, initiera och driva urträningsprocessen framåt samt att 
skapa ett fungerande teamarbete. Studie IV var en andra analys av 
intervjuerna från studie III. Syftet var att identifiera förekomst av och hinder 
för person-centrerad vård under långvarig ventilatorurträning. Analysen 
visade att person-centrerad vård existerade under urträningsprocessen trots att 
det inte hade skett någon implementering av person-centrerad vård på dessa 
enheter. Det framkom också att hinder för person-centrerad vård förekom i 
form av bristande teamsamarbete och bristande personalresurser. 
 
Sammanfattningsvis visar avhandlingen att patienter med lång vårdtid i 
ventilator på IVA i Sverige utgjorde en liten del av alla vårdtillfällen men att 
dessa ändå krävde stora intensivvårdsresurser. Vården var vanligtvis 
individualiserad och baserades på gemensamma beslut i vårdteamet. 
Intensivvårdssjuksköterskorna hade en nyckelroll i urträningsprocessen när 
det gällde teamarbetets funktion och urträningens fortskridande. Trots att 
implementerade vårdrutiner för person-centrerad vård var ovanligt 
förekommande kunde person-centrerad vård påvisas under långvarig 
ventilatorurträning. På grund av att antalet äldre intensivvårdspatienter 
förväntas öka de kommande åren leder det förmodligen till att antalet patienter 
som kräver lång vårdtid i ventilator på IVA kommer att öka. Effektivare vård 
i syfte att reducera ventilatorvårdtid för denna begränsade patientgrupp som 
vårdas längre tid i ventilator skulle därför kunna ha betydande effekt på akuta 
intensivvårdsresurser. En långvarig urträningsprocess skulle troligen 
underlättas av en vårdmiljö som är separerad från akut vård och har resurser 
för långsiktig vård och planering. Ökad person-centrering under långvarig 
ventilatorvård och urträning skulle kunna öppna för ytterligare 
individualisering och patientmedverkan i syfte att minska ventilatorvårdtiden 
och risken för komplikationer och död. 
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I NTRO DUCT I ON 3

INTRODUCTION 

To breathe is a symbol of life, and ever since the introduction of artificial 
ventilation, breathing has been associated with preserving life for patients with a 
failure in the respiratory system. In the 1950s, when patients at the time of the 
polio epidemic were treated and systematically monitored, mechanical ventilation 
(MV) was introduced and became a lifesaving intervention associated with 
intensive care (Mendelson & Foley, 1956). MV is not defined as a treatment, but 
it gives patients time to recover from the acute cause of respiratory failure 
(Goligher et al., 2016). However, prolonged time on MV increases complications 
and the risk of death, so an important priority for care is to initiate processes to 
liberate patients from MV as soon as possible.  
 
Patients cared for in an intensive care unit (ICU) are critically ill and often suffer 
from serious multiple organ failure. They are not capable of maintaining normal 
physiological bodily functions and are therefore in need of intervention and 
support. Care provision in an ICU is therefore dependent on advanced 
technologies and qualified professional staff. The ICU is also a complex 
environment for patients to interact with their families due to limited visiting 
times, problems in communication due to ongoing MV treatment and high-level 
technological devices. Patients on MV are therefore generally totally dependent 
on their caregivers during, usually, one of the most dangerous times in their lives. 
The focus of this thesis is on the care of patients on prolonged mechanical 
ventilation (PMV) in the ICU. The thesis aims to highlight the complex care 
situations of the target group, patients’ resources, challenges and possibilities for 
health care professionals to make a difference for patients with the aim of 
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BACKGROUND 

Intensive care 
Intensive care includes monitoring, treatment and care of critically ill patients with 
failure in vital functions. Advanced treatment is possible due to the high level of 
technologies and higher staffing levels. Intensive care has been defined as: ‘… an 
organized system for the provision of care to critically ill patients that provides 
intensive and specialized medical and nursing care, an enhanced capacity for 
monitoring, and multiple modalities of physiologic organ support to sustain life 
during a period of acute organ system insufficiency’ (Marshall et al., 2017, p. 274). 
In addition, today ICU activity often extends beyond the walls of a specific space 
and includes several services of acute care in a hospital (Marshall et al., 2017).  

Organisation  
Intensive care is one of the most costly and resource-intensive care modalities in 
health care and is staffed by physicians, nurses, physiotherapists and other health 
care providers, all specialised in ICU care, working together in teams (Ervin et al., 
2018). Care focuses on patients’ most vital functions, such as circulation and 
ventilation, and on increasing patients’ chances to survive during critical 
conditions (Marshall et al., 2017). This specialised care and treatment require 
highly skilled personnel resources. Critical care nursing education is different 
worldwide, and Swedish ICUs require critical care specialised nurses (CCN) 
training with a one-year diploma after university studies to become registered 
nurses. Scandinavian CCNs also have high autonomy in ventilator adjustments, in 
contrast to ICUs in the US, where respiratory therapists are mainly responsible for 
ventilator treatments, parallel to other care practices by bedside nurses (Rose, 
Blackwood, Burns, et al., 2011). As personnel profiles in the ICU vary worldwide, 
it is essential to recognise this distinction in the discussion about ICU 
nurses/CCNs’ clinical care and ventilator treatment in an international ICU 
context.  
 
For the most part, the Swedish health care system is publicly funded and accessible 
for all citizens. Sweden is divided into six regions with local hospitals at different 
levels referring patients to the seven university hospitals, and advanced specialist 
care is only performed in the university hospitals (SALAR, 2015). In 2012, 
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Sweden had one of the lowest numbers of ICU beds per capita in Europe, with 
5.8/100,000 population; only Portugal had fewer beds (Rhodes et al., 2012). In 
2017, 516 ICU beds were available in 80 of 84 ICUs reporting to the Swedish 
Intensive Care Registry (SIR), including four paediatric ICUs (SIR, 2017). During 
the same year, there were 39,510 admissions in 74/80 Swedish adult ICUs 
reporting to the SIR, and the mean care time in an ICU was 2.7 days. Of all 
admissions, 15,564 (39%) required MV (SIR, 2020b). In general, patients on PMV 
> 21 days in Sweden are cared for in acute care ICUs, and there are no post-acute 
care units outside the hospitals, such as long-term acute care hospitals (LTACHs) 
or weaning centres, as in other European countries or the U.S. (Carpene et al., 
2010; Davies et al., 2017; Munoz-Price, 2009). There is only one private clinic in 
Stockholm caring for patients with varying diagnoses and respiratory issues after 
a prolonged stay in an ICU.  

Patients in intensive care 
Patients in an ICU usually arrive from the emergency department, hospital wards, 
operation room or other ICUs due to a worsening health condition. The first hours 
in the ICU focus on resuscitating body functions with a prioritised diagnosis and 
treatment (SIR, 2020c). ICU patients are a heterogeneous group of patients with 
diagnoses such as trauma, sepsis and cardiac or respiratory failure. In 2015, the 
Swedish ICU population consisted of 57% male patients, and the median age was 
64 years old (Samuelsson et al., 2015). Respiratory insufficiency often includes 
intubation, sedation and inability of the patient to communicate due to sedation 
and a critical health condition. In addition to a severe critical condition, they are 
totally dependent on their caregivers and in an unknown and highly technological 
environment, having tubes and lines in the body (Engstrom et al., 2013). Patients 
can feel unsafe due to loss of control, communication difficulties and experience 
hallucinations and nightmares. Family members can play an important role with 
their presence, but visiting the ICU is complicated and often limited due to care 
practices and treatment (Wassenaar et al., 2014).  
 
Artificial ventilation of patients is needed to support gas exchange and acid-base 
homeostasis when patients are unable to maintain normal pulmonary 
functionality. This can be due to acute or chronic pulmonary dysfunction or other 
systemic diseases that affect the patient’s normal alveolar ventilation (Goligher et 
al., 2016). MV has been described as ‘a necessary evil’, a technique that saves 
lives but also can cause serious complications for patients. Despite modern 
technological development, ventilators still require positive pressure, which has 
effects on hemodynamic and ventilatory functions in patients, and results in a high 
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intrathoracic pressure, which decreases the heart afterload and can result in 
hemodynamic instability (Pham et al., 2017).  
 
As a result of this positive pressure by ventilators, there are potential risks for 
harmful ventilator-induced lung injury during long periods of controlled 
ventilation modes (Hess, 2014). In addition, patients on MV initially need sedation 
and opioid levels to accept the endotracheal tube and the artificial ventilation 
situation. Sedative drugs also have side effects, such as hemodynamic instability, 
and high levels of sedation over time can contribute to prolonged MV, delirium 
and poor long-term outcomes (Pham et al., 2017). Therefore, caregivers strive to 
use ventilatory support modes that enable patients to breathe spontaneously in the 
ventilator, which can contribute to reduced use of sedative drugs and a successful 
removal of MV (Goligher et al., 2016).  

Prolonged Mechanical Ventilation 

Patients and definitions 
Critically ill patients exposed to PMV in the ICU are in an extremely vulnerable 
situation. Although modern sedation routines, including light sedation levels, 
improved medications and more humane ICU environments, patients are still 
experiencing the burden of extreme symptoms for a prolonged time during their 
ICU stay (Egerod et al., 2015). Previous research emphasises that being cared for 
in an ICU on PMV can be a traumatic life experience. Patients on MV also 
experience loss of voice, feelings of anxiety, fear and loneliness, and in addition, 
they are dependent on health care professionals and technology for their survival 
(Baumgarten & Poulsen, 2015). Today an increasing number of patients on MV 
survive their ICU time, and among them, patients on PMV > 21 days are an 
increasing group. This growing patient group consists mostly of elderly patients 
with high comorbidity, resulting in an additional burden on intensive care staff 
(Cox, Carson, Govert, et al., 2007; Zilberberg et al., 2008). In international studies, 
patients on PMV > 21 days constitute about 4% of all ICU admissions, but occupy 
up to 11%–29% of all available ICU bed days (Lone & Walsh, 2011; Rose, 
Fowler, et al., 2015). This group of patients seems to be a negligible part, but 
research shows that this group results in significant pressure on acute ICU 
resources and increased hospital costs (Hung et al., 2013). 
 
There is no consensus on the definition of PMV, and therefore, that in the literature 
varies from a few hours to > 21 days (Rose et al., 2017). The most common 
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definition to date in the literature is MV > 21 days, and this is also recommended 
by the National Association for Medical Direction of Respiratory Care 
(NAMDRC) (MacIntyre et al., 2005). This definitions of PMV are based on time, 
but new reports suggest that approximately seven days on MV signifies a shift 
from acute care to a more chronic condition with increased risk for complications 
and mortality (Carson, 2012; Iwashyna et al., 2015). In addition, the common 
timing of tracheostomy for patients after seven days of MV could also act as a 
marker for PMV, and that the patient will survive the acute and initial phases of 
intensive care (Cheung & Napolitano, 2014). 
 
To further understand the complexity of defining PMV, there is a need to explain 
two closely connected concepts: chronic critical illness (CCI) and persistent 
critical illness. These are two additional definitions close to PMV, describing 
patients who have survived acute critical illness but need prolonged intensive care. 
These definitions develop the definition of PMV further and describe the 
complexity of continuing a stay of long duration in the ICU but are more based on 
the patient’s condition and not focused primarily on time. CCI was first described 
in 1985 by Girard and Raffin (1985), who present a managing strategy to improve 
patient care, including issues with withholding or withdrawing life support 
treatment in intensive care patients on MV. This increasing group of patients is in 
addition to PMV, characterised by suffering from deep bodily weakness, 
malnutrition, anasarca, prolonged brain dysfunction and extreme symptom burden 
(Maguire & Carson, 2013; Nelson et al., 2010). Although the transition from acute 
care to CCI is gradual, the decision to perform a tracheostomy plays an important 
role, and this is one of the most common definitions for CCI. The decision for a 
tracheostomy, often taken after approximately seven days on MV, indicates that 
the time on MV is expected to be prolonged and that the patient is sufficiently 
stable to survive in the near future (Carson, 2012). In a U.S. patient population, a 
total of 7.6% of all ICU admissions met the criteria for CCI, and the most common 
conditions were MV ≥ 96 hours and sepsis. These patients also showed a high 
level of comorbidity, and in-hospital mortality was 33% (Kahn et al., 2015). 
 
Previous research studies indicate that seven days after admission to ICU, some 
patients transform from an acute to a more persistent critical illness, when the 
primary admission diagnosis is no longer more predictive for mortality than the 
patients’ prehospital condition (Iwashyna et al., 2016). In 2015, Iwashyna and 
colleagues introduced the term ‘persistent critical illness’, asserting that the 
current definition of CCI was unclear and not useful outside the context of U.S. 
intensive care (Iwashyna et al., 2015). The authors argued that these patients show 
a more complex multi-organ dysfunction, and they are not captured by a single 
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use of organ support or intervention such as MV. This transition from acute care 
to persistent critical illness has been shown to occur on days 7–9 after ICU 
admission, but ranging between 5 and 21 days, and previous research 
demonstrates that this group of patients constitutes 5%–16% of all ICU patients 
and 32%–54% of all ICU bed days (Bagshaw et al., 2018; Iwashyna et al., 2016). 

Complications and outcome  
Being on MV is in general associated with potentially harmful physiological 
respiratory and cardiovascular consequences and increased risk of ventilator-
associated pneumonia and respiratory muscle fatigue (Kallet, 2011; Stewart et al., 
2011; Waters & Muscedere, 2015). Prolonged stay in ICU on MV also increases 
the risks for severe complications and mortality, and an age over 65 years old and 
high level of comorbidities increases the potential risk for mortality (Dettmer et 
al., 2017; Leroy et al., 2014). In addition, severe physical conditions during MV, 
including periods of higher sedation levels or the need for prolonged sedation in 
patients, often induce the risk of agitation, delirium, anxiety and delusional 
memories (Rose, Nonoyama, et al., 2014). Although new, light sedation strategies 
have been developed with the aim of decreasing time on MV to improve outcome 
and patients’ ability to communicate, patients still need conventional sedation 
levels to tolerate MV in the acute phase (Egerod et al., 2013; Reade & Finfer, 
2014).  
 
Long stays in the ICU are associated with several complications and poor 
outcomes. Similar to the above description, PMV also includes an increased risk 
of pulmonary embolism, acute respiratory distress syndrome (ARDS), sepsis, 
gastrointestinal bleeding and pressure ulcers (Loss et al., 2015). The possible 
consequences are even more severe: in general, mortality for patients on PMV > 
21 days is high; hospital mortality is reported as 40%–65%, and ICU morality 
26%–52% (Lone & Walsh, 2011; Loss et al., 2015). Moreover, mortality in 
patients on PMV > 21 days six months after surviving discharge has been reported 
as 54%, and for patients surviving PMV >21 days in the ICU, mortality after one 
year in the U.S. and French populations is reported as between 48% and 60% 
(Carson et al., 2012; Cox, Carson, Lindquist, et al., 2007; Leroy et al., 2014). The 
one-year mortality of 60% in the French population was specifically associated 
with three variables: age > 65 years old, the need for vasopressors and 
haemodialysis during their ICU stay (Leroy et al., 2014). In studies of long-time 
survivors of PMV > 21 days, 10-year morality has been reported as 58% (Hill et 
al., 2017).  
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A long time on MV also includes comprehensive rehabilitation for patients with 
already high levels of comorbidities. However, patients in the ICU, both with and 
without MV, have shown improved health-related quality of life five years after 
discharge from the ICU. Two factors, pre-existing disease and delusional 
memories during their time in the ICU, were most closely associated with a lower 
health-related quality of life (Ringdal et al., 2010) Finally, patient support needs 
after the ICU are a multifaceted and complex process, both during the stabilisation 
process in the hospital ward and after discharge to home. Patients discharged to 
home need tools for recovery support to manage their daily home life after 
surviving ICU care (King et al., 2019). 

Critical care nurses and teamwork 
In Swedish ICUs, similar to other Scandinavian countries, specialised CCNs work 
in teams together with physicians, assistant nurses (non-registered nurses) and 
physiotherapists. Generally, physicians have the overall medical responsibility, 
but CCNs in these countries have high autonomy to make adjustments to the 
ventilators’ setup and adjustments to the patients’ response and clinical changes. 
They are also responsible for the administration and dosages of sedative drugs 
(Rose, Blackwood, Burns, et al., 2011). In addition, nurses in the ICU assess and 
manage pain, agitation and delirium (Rozycki et al., 2017), and there is evidence 
for lower mortality in ICUs with higher nurse staffing levels (Neuraz et al., 2015). 
Nurses in ICUs play a key role in family care, including decision-making about 
the goals of care (Davidson et al., 2017). Taking all these factors into account, the 
role of the CCN includes an overall responsibility for the patient on MV in the 
ICU. 
 
Teamwork is essential to secure and ensure safe and high-quality care among 
patients in the ICU, especially for patients on MV and their families. The ICU 
environment includes multifaceted personnel of specialists, and daily care requires 
many competences (Dietz et al., 2014). Teamwork has been defined as ‘a set of 
two or more individuals interacting adaptively, interdependently and dynamically 
towards a common and valued goal’ (Salas et al., 2000, p.341). Effective team 
processes can also have an impact on compliance with protocols, patients’ 
outcomes, for example mortality, length of stay, and also on the team members, 
for example satisfaction with teamwork, job satisfaction, staff morale and burnout 
(Reader et al., 2009).  
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Patient experience and family presence 
Exposure to MV in the ICU can be a traumatic experience for patients. This 
includes difficulties for patients to communicate, difficulties breathing, thirst, pain 
and sleeping problems, but also feelings of anxiety and fear of dying. Patients 
could also experience a fearful time, including the stress of being isolated and left 
alone from family or next of kin (Danielis et al., 2020). Patients also require 
sedatives and opioids to tolerate MV, interventions or daily care, and this could 
result in feelings of isolation, being invisible and lonely (Stayt et al., 2015). ICU 
environments with a high level of technological equipment can be a frightening 
but also a safe experience for patients. This can include feelings of being in the 
hands of others, not able to communicate, feelings of vulnerability and 
dependence on others in an unknown environment (Engstrom et al., 2013). 
Patients in the ICU are in an artificial environment for one of their worst times, 
when life is fragile, and they are likely to experience a tension between life and 
death. At the same time, the ICU environment can also be perceived as a space for 
trust and security with a specialised staff and lifesaving technology (Olausson et 
al., 2013).  
 
Today, family members are seen as team members and an active part in daily ICU 
care. This can include both daily patient care but also participating in team rounds 
and information meetings, and they should also be offered to participate in acute 
resuscitation situations (Davidson et al., 2017). Unfortunately, the ICU is a 
complicated area for patients to meet and interact with their families. The 
environment, with a high level of staffing and technology, makes it difficult for 
families to visit their next of kin during their stay in the ICU. Even though 
normally scheduled visiting times, or flexible visiting times, are available, the 
visitors are dependent on patient activities and ongoing care and are often 
interrupted by acute interventions and care activities for hours (Ning & Cope, 
2020).  

Weaning from mechanical ventilation 
Most patients that require MV will easily be disconnected from the ventilator and 
extubated after clinical decisions of their readiness for extubation. At the same 
time, some patients fail one or several extubation trials, end up in extensive time 
on MV and need extra support to be liberated from the machine. This process, 
which includes reduction of ventilator support, MV removal over a short or long 
term and extubation of patients to safe and secure spontaneous breathing, is known 
as weaning from MV. 
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Weaning from MV has been defined as ‘the period of transition from total 
ventilatory support to spontaneous breathing’ (Mancebo, 1996, p.1923), or: ‘… 
the gradual reduction of respiratory support until the point has been reached 
when either the patient no longer requires assistance or has reached their 
maximum potential and further reduction of respiratory support is neither feasible 
nor realistic’ (Crocker, 2009, p.185). The weaning process can be easy or 
complicated, depending on the patient’s condition, complications and reason for 
MV, and can continue over hours and days. Weaning is an ongoing process and 
can be initiated early during MV treatment, but the specific process of reducing 
ventilator support has been estimated to represent up to 40% of the total duration 
of MV. For many patients, weaning consists of daily progress or failure, 
depending on the individual’s condition, resulting in increased risk of 
complications, suffering and cost of care and resources (Penuelas et al., 2015).  

The weaning process 
In 2007, a more systematic management of the weaning and extubation process 
was initiated in a statement by the Sixth International Consensus Conference on 
Intensive Care Medicine (Boles et al., 2007). This process includes: (1) treatment 
of acute respiratory failure; (2) assessment of patients’ readiness to wean; (3) 
spontaneous breathing trials (SBT); and (4) extubation. Assessing patients’ 
readiness to wean is the most challenging part but is central to the clinical care of 
patients on MV (Blackwood, 2000). This assessment should include objective 
assessments, such as clinical stability, adequate oxygenation, adequate pulmonary 
function and adequate mentation, and also clinical assessments, such as adequate 
cough, absence of tracheal secretion and certainty that the acute reason for 
intubation or underlying diseases is under control (Boles et al., 2007). The SBT is 
an essential step before extubation and includes breathing through a T-tube or low 
levels of pressure support (5–8 cmH2O) in combination with a positive end 
expiratory pressure (PEEP) of 5 cmH2O or lower for at least 30 to 120 minutes. 
During the SBT, patients are observed for both objective parameters, such as 
adequate gas exchange, hemodynamic stability and respiratory pattern, but also 
subjective parameters, such as diaphoresis, consciousness alertness and increased 
work of breathing (Penuelas et al., 2015).  

Weaning classifications 
The systematic management of the weaning process and extubation of patients by 
Boles et al. (2007) included a weaning group classification: simple, difficult and 
prolonged weaning. In the simple weaning group, patients successfully pass a first 
SBT and are extubated on the first attempt. This group of patients comprises 30%–
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58% of all weaning patients. The prognosis for this group of patients is good, with 
low levels of mortality. Patients in the difficult weaning group comprise 26%–
40% and usually need up to three SBTs or up to seven days from their first SBT 
to complete extubation. The prolonged weaning group, comprising approximately 
6%–30% of all weaning patients, is defined as more than three SBTs or more than 
seven days of weaning after the first SBT (Penuelas et al., 2015). However, this 
weaning classification does not directly address patients not exposed to SBTs and 
could therefore not be applied to almost half of mechanically ventilated patients. 
Beduneau and colleagues (2017) therefore developed this definition of the 
weaning process by suggesting that the classification should be based upon the 
concept of separation attempts, and not on SBTs. This new classification defines 
the start of weaning as any sort of separation attempt, including both intubated and 
tracheotomised patients. The definitions also include patients who do not wean for 
extubation or patients who receive tracheostomy to wean from MV without 
passing an SBT.  
 
Reduction of time on MV can be facilitated by a structure early in the process. 
Various strategies have been developed and evaluated to shorten MV time; one 
such strategy is the use of respiratory therapist- or nurse-led weaning and 
extubation protocols. Weaning protocols can help health care professionals 
determine when to initiate the weaning process by focusing more on weaning and 
by making the process more systematic (Blackwood et al., 2014). A protocol also 
gives nurses permission to act in the physician’s absence and helps them to feel 
secure and have a motivation for patient weaning (Kydonaki, 2010). A weaning 
protocol should contain three main components: (1) a list of objective criteria to 
decide if a patient is ready to start weaning; (2) a structured guideline for reducing 
ventilatory support; and (3) a list of criteria for deciding if the patient is ready for 
extubation (Blackwood et al., 2014).  
 
The effectiveness of weaning protocols to reduce time on MV has been evaluated, 
and a Cochrane review found a 26% reduction in time on MV for patients in 
surgical, medical and mixed settings with standardised protocols compared to non-
protocolised practice (Blackwood et al., 2014). However, the significant 
heterogeneity among studies recommends some caution in generalising the 
results, and the authors recommend further studies in order to distinguish between 
intervention and implementation effects. In recent decades, manufacturers of 
ventilator equipment have developed different types of automatic weaning or 
closed-loop systems. These systems can reduce avoidable delays because they do 
not rely on healthcare professionals to make ventilator changes, which may be 
influenced by knowledge, decision-making and workload (Platen et al., 2020). The 
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58% of all weaning patients. The prognosis for this group of patients is good, with 
low levels of mortality. Patients in the difficult weaning group comprise 26%–
40% and usually need up to three SBTs or up to seven days from their first SBT 
to complete extubation. The prolonged weaning group, comprising approximately 
6%–30% of all weaning patients, is defined as more than three SBTs or more than 
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could therefore not be applied to almost half of mechanically ventilated patients. 
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the start of weaning as any sort of separation attempt, including both intubated and 
tracheotomised patients. The definitions also include patients who do not wean for 
extubation or patients who receive tracheostomy to wean from MV without 
passing an SBT.  
 
Reduction of time on MV can be facilitated by a structure early in the process. 
Various strategies have been developed and evaluated to shorten MV time; one 
such strategy is the use of respiratory therapist- or nurse-led weaning and 
extubation protocols. Weaning protocols can help health care professionals 
determine when to initiate the weaning process by focusing more on weaning and 
by making the process more systematic (Blackwood et al., 2014). A protocol also 
gives nurses permission to act in the physician’s absence and helps them to feel 
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and a Cochrane review found a 26% reduction in time on MV for patients in 
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results, and the authors recommend further studies in order to distinguish between 
intervention and implementation effects. In recent decades, manufacturers of 
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not rely on healthcare professionals to make ventilator changes, which may be 
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research area of automatic weaning is growing, but evidence for its advantages is 
limited; however, compared to the usual care, automated closed-loop weaning 
systems can reduce time on the ventilator and reduce MV in ICU patients (Rose, 
Schultz, et al., 2015).  

Care of patients on PMV  
The care of patients on PMV is complex, and patients are influenced by their long 
stay in the ICU, malnutrition, muscle weakness, serious complications and a high 
age with a high level of comorbidity. The care process for patients on PMV 
includes several important domains when providing effective care but has been 
proposed to focus on ventilator care and weaning; mobilisation; nutrition; and 
symptom management. In addition, patients and their families play a key role in 
care and should be included as a part of the care team in daily care (Rak et al., 
2020; Rose et al., 2019).  

Ventilator care and prolonged weaning 
Prolonged weaning is a complex process and requires more of 
an individual adaptation of the weaning processes and planning than weaning 
over the short term. PMV, which includes a protracted weaning process, can be 
defined as a process of liberation, to better emphasise the hard work for the 
patients, suffering from ventilator dependence due to malnutrition and respiratory 
muscle weakness after a long stay on MV in the ICU (Brandstetter & Tamarin, 
1992; Penuelas et al., 2015). Such a prolonged weaning process must also rely on 
interprofessional collaboration that requires effective team communication. A lack 
of collaboration may result in delayed weaning periods and additional 
prolongation of MV (Rose, Blackwood, Egerod, et al., 2011).  
 
Although weaning is an interprofessional collaborative process, in some contexts 
nurses in the ICU have an extensive responsibility for ventilator setting adjustment 
and determination of extubation readiness and actively work to shorten patient 
time on the ventilator (Rose, Blackwood, Egerod, et al., 2011). Nurses in the ICU 
observe the patient 24/7 and often develop a personal relationship and knowledge 
about the patient’s resources and needs (Kydonaki, 2010). This constant bedside 
presence and knowledge about the patient puts the nurse in the best position for 
assessment and decision-making for titration of ventilator settings in response to 
a patient’s physiologic and mental conditions. 
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Patients on prolonged weaning can be facilitated by a tracheostomy. This airway 
management can reduce sedative use, improve patient comfort, induce earlier 
weaning and easier mobilisation and reduce risks of ventilator-associated 
pneumonia (Cheung & Napolitano, 2014). Several studies have systematically 
investigated the impact of early versus late tracheostomy on ventilator time, but 
the results are uncertain due to the absence of high-quality randomised controlled 
studies. Early tracheostomy can reduce sedation, but there is no significant 
evidence that early tracheostomy reduces mortality, incidence of VAP, duration 
of MV or time in ICU (Andriolo et al., 2015; Meng et al., 2016). Regarding the 
discussion of timing, one international survey from 59 countries showed that about 
20% of patients get their tracheostomy within seven days and a further 54% of 
patients within two weeks of admission to the ICU, mainly for the expectation of 
PMV (Vargas et al., 2015).  
 
Intermediate intensive care units or weaning units located in or outside hospitals 
could be an alternative to more acute care for weaning ‘post ICU-patients’ on 
PMV. In Sweden, there is only one private clinic, which is in Stockholm, but these 
units are more common in Europe. The U.S. has had a well-established system 
since the 1980s, with almost 400 LTACHs, for the purpose of reducing cost 
(Munoz-Price, 2009). General acute ICUs are valuable but extremely expensive 
for the care of more stable patients on PMV. In some Italian studies, respiratory 
intermediate care units, including patients on PMV, have shown some cost-
effectiveness. These units require less personnel, monitoring and technical 
equipment, and put a greater focus on rehabilitation, but their effect on patient 
outcome and cost-effectiveness has been debated (Bertolini et al., 2005; Heili-
Frades et al., 2019; Polverino et al., 2010).  

Mobilisation, nutrition and delirium  
Muscle weakness is common in patients on PMV, and about 25% develop general 
or persistent muscle weakness. This muscle deterioration occurs early when 
patients lie down in bed, and studies show increased inspiratory muscle weakness 
in patients after seven days on MV (Ambrosino & Vitacca, 2018; Bissett et al., 
2015). One systematic review has shown the positive effects of early mobilisation 
as increased muscle strength and reduced activity limitations, but no effect on 
patient mortality (Tipping et al., 2017). Another intervention of early mobilisation 
protocol within three days of MV start in patients in the ICU resulted in increased 
time on MV and shorter length of stay in the ICU, and was also associated with a 
lower risk for MV more than seven days (Lai et al., 2017). Bed cycling in ICU 
patients during MV as a part of early mobilisation has also shown a positive effect 
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on patients’ experience. A study found that patients’ participation in their own 
recovery in the form of bed cycling motivated them, and they felt engaged in their 
own recovery by having the choice to be active or not (Ringdal et al., 2018). 
Although there is a low level of high-quality evidence for improved outcome, 
mobilisation protocols are recommended by the American Thoracic Society and 
the American College of Chest Physicians for adult patients on MV > 24 hours 
towards early mobilisation of patients in the ICU (Girard et al., 2017). 
 
Patients on PMV require an optimal nutrition level to cope with the hard work of 
weaning. There are relations to malnutrition and poor outcomes in critically ill 
patients, such as nosocomial infections and increased mortality (Ambrosino & 
Vitacca, 2018). The importance of optimal nutrition during MV has been 
reviewed. One Cochrane review evaluated the efficacy of early nutrition within 48 
hours of ICU admission versus delayed start in critically ill patients, but could not 
establish significant results due to low-quality evidence (Fuentes Padilla et al., 
2019). Another Cochrane review compared the effects of enteral versus parenteral 
nutrition on mortality, stay in the ICU and adverse events, but found only a few 
effects on increased mortality, pneumonia and sepsis level (Lewis et al., 2018). 
Moreover, one RCT in 475 patients on PMV showed that an optimal calorie level 
in the first week in ICU resulted in increased 6-month survival and was associated 
with improved functional aspects on health-related quality of life after 3-month 
follow-up (Wei et al., 2015). Although there were still poor effects on patient 
outcome, optimal nutrition and nutrition protocols must be seen as a part of an 
overall care bundle for patients on MV. To fit the best care practice for each 
individual unit, such bundles must be implemented and evaluated in an 
organisation on the local level (Allen & Hoffman, 2019).  
 
Delirium is a common complication in more than 50% of patients on PMV in the 
ICU and is associated with a longer duration of MV and hospital length of stay 
(Mehta et al., 2015). Delirium has been defined as ‘A disturbance of consciousness 
characterised by a sudden onset and a fluctuating course of attention 
accompanied by a change in perception or cognition’ (Kotfis et al., 2018, p.129). 
In ICU patients, delirium often occurs as agitation or disillusions and can be 
caused by several factors, such as pain, anxiety, sleep disturbances, depression 
and infections (O'Connor et al., 2014). Several elements can reduce the risk for 
delirium, such as minimising the use of benzodiazepines and opioids, early 
mobilisation and orientation or surroundings together with extended visiting times 
for family members and avoiding noise-related sleep disturbances. These elements 
together in an extended visiting model have been associated with reduced risk for 
delirium and shorter ICU stay (Rosa et al., 2017). To reduce the risk of delirium, 
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it is essential to identify signs of delirium early to reduce complications. There are 
several tools to identify delirium, and two of the most common and validated 
instruments are the Confusion Assessment Method for the ICU (CAM-ICU) and 
the Nursing Delirium Screening Scale (Nu-DESC) (Luetz et al., 2010). Treatment 
of ICU delirium is mostly non-pharmacological, and there are care bundles and 
protocols focusing on the implementation of preventive strategies to manage 
delirium in the ICU (Kotfis et al., 2018; Morandi et al., 2017; Rivosecchi et al., 
2016). 

Family engagement  
During PMV and weaning periods in the ICU, patients usually receive lower levels 
of sedatives; this facilitates communication, not only with caregivers, but also for 
patients’ interactions with their families. Intervention studies involving families 
in the ICU have shown increased family satisfaction and improved mental health 
status for family members, but there are no studies associated with the impact of 
family presence on mortality in patients (Goldfarb et al., 2017). Family members 
can play an important role in care because they have information about the patient, 
their needs and personality. The involvement of family members could influence 
the outcome of daily care and could also be a resource for the ICU care team, 
especially during periods of PMV (Urner et al., 2018). 
 
Family engagement in the ICU has been growing in recent years, and nurses 
should promote and facilitate family members to be a part of patient care (Kean & 
Mitchell, 2014). Family engagement in care can include presence during rounds, 
assisting in patient care, but also support caregivers to give relevant information 
about diagnosis, treatment and prognosis and be sensitive to family members’ 
comfort needs in the environment around the ICU (Au et al., 2017; Urner et al., 
2018). Evidence-based clinical guidelines for family-centred care by international 
experts in the field include 23 recommendations focusing on topics such as family 
presence, family support, communication with family members and operational 
and environmental issues (Davidson et al., 2017). 

Person-centred care 
For this thesis, a theoretical model of person-centred care (PCC) was chosen to 
develop and discuss new visions in care for patients on PMV. PCC requires 
opportunities for patients to communicate, and this can be a challenge in the ICU 
due to patients’ severe conditions and unconsciousness. However, today, patients 
on PMV and during weaning are given lighter sedation levels. This means that 
PCC care with the patient as an active part in care and decision-making could be 
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a resource to improve the outcome. PCC has gained ground as an imperative 
within health care settings outside of the ICU, as it recognises a patient’s right to 
be involved in her/his own care. A PCC approach puts the patient at the forefront 
as she/he assumes an active role in decisions about the care process (Brummel-
Smith, 2016; Ekman et al., 2011; McCormack & McCance, 2006). 
 
From a historical perspective, there was a shift during the second half of the 
twentieth century from regarding patients as passive individuals to giving patients 
a more active role in the decision-making process. Today, caregivers inform the 
patient, discuss and seek agreement and informant’s consent to a greater extent 
than in the past. These changes have resulted in a new understanding of patients’ 
autonomy, patient education and the involvement of patients in their own 
treatment as experts (Leplege et al., 2007). The basic assumption of PCC is the 
need to bring forth the person behind the patient or illness, acknowledging each 
individual’s identity, history and life narrative so that this unique individual is 
more than just an illness or disease (Ekman, 2014). There are several theories of 
frames describing the delivery of PCC. Central to many of these frameworks is 
the idea that the patient is an individual and active person in daily care. The care 
environment is often in focus and including the patient with the care team is 
important. Several theories result in a framework valid to general or specific care 
situations (Brummel-Smith, 2016; Leplege et al., 2007; McCormack & McCance, 
2006). PCC today is mainly employed in long-term diseases, such as chronic heart 
failure (Ekman et al., 2012), Alzheimer’s disease (Edvardsson et al., 2008) and 
geriatrics (Brummel-Smith, 2016) and puts the emphasis on the person behind the 
disease instead of viewing the person in the role of a patient.  
 
There are several concepts close to PCC, such as ‘patient-centred care,’ ‘family-
centred care’ or ‘patient and family-centred care’ (PFCC). While PCC as a theory 
is almost absent in the intensive care research literature, the use of ‘patient-centred 
care’ is more commonly used (Cao et al., 2017; Jakimowicz & Perry, 2015; Slatore 
et al., 2012). Central to PCC, in contrast to patient-centred care, is that PCC does 
not reduce and objectify the person to a disease. PCC lets the patient take 
responsibilities and control over their own care, and results in a person who is 
responsible for his/her own acts (Ekman et al., 2011). Recently, a synthesis review 
of the literature revealed that the goal of patient-centred care is a functional life, 
while the goal of PCC is a meaningful life (Håkansson et al., 2019). PFCC has 
grown in the ICU context and has been described as a natural extension of patient-
centred care, including care to improve patient outcomes, including guidelines for 
clinicians to optimise support to patients and families in the ICU (Davidson et al., 
2017; Goldfarb et al., 2017). PFCC has evolved from the paediatric area to adult 
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ICUs and insists that the patient is embedded in a family system; therefore, it is 
essential to include both patients and their families in care (Mitchell et al., 2016). 
Interventions with PFCC in the ICU have been associated with increased 
satisfaction among patients and families, improved mental status and decreased 
length of stay (Goldfarb et al., 2017).  

The elements of person-centred care 
In this thesis, the theoretical framework of PCC suggested by Ekman et al. (2011) 
was employed. This framework is based upon the philosophy of Paul Ricœur 
(1994) and his view of human beings. According to Ricœur, every human being 
is a capable creature, and responsibilities can be attributed to his or her actions. 
This could increase the patients’ feeling of the importance of playing an active part 
and having a direct impact upon the results of daily care. A patient’s narrative is 
central to a provider-patient partnership, and the theory according to Ekman et al. 
(2011) consists of the following three steps: (1) initiating the partnership – patient 
narratives; (2) working the partnership – shared decision making; and (3) 
safeguarding the partnership  – documenting the narrative. PCC based on these 
elements has the potential to improve patient-reported outcomes, and several 
intervention studies conducted outside the ICU also indicate a reduced hospital 
length of stay and reduced care costs with a PCC approach (Ekman et al., 2012; 
Hansson et al., 2016). In one randomised controlled trial, patients with acute 
coronary syndrome were given PCC and customary care, and PCC in patients 
under 65 years old was both more effective and less costly than customary care 
(Pirhonen et al., 2019). There are no observations from the ICU context, but two 
studies have reported the presence of PCC from observations and interviews in 
various emergency departments and Integrated Critical Care Units (Bolster & 
Manias, 2010; Walker & Deacon, 2016).  
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RATIONALE  

Patients with PMV in the ICU are in an extremely vulnerable situation with an 
increased risk for physical and mental complications and increased mortality. 
Patients in need of PMV do not risk just physiological complications in different 
organ systems; they are also often affected by cognitive imbalance, caused by 
sedatives, analgesics and other drugs. Also, as a result of ventilator care, they are 
unable to communicate with caregivers and family. International studies have 
shown that this patient group, dominated by elderly patients > 65 years old, with 
high comorbidity, probably will grow significantly in the coming decades. This 
will cause an increased need for intensive care resources, leading to increased 
costs for health care. It is therefore important to find alternatives to shorten the 
time on ventilator and to be able to find ways to safely shorten the weaning 
process. 
 
There is a lack of knowledge of the situation in Sweden regarding the prevalence 
of patients on PMV, CCNs’ management of patients on PMV and how prolonged 
weaning from MV is performed. Furthermore, there is a lack of knowledge about 
existing care practices and policies for patients on MV to minimise the risks 
associated with PMV. Finally, there is limited experience of PCC in the ICU 
setting in order to individualise care and to get the patient more actively involved 
in decision-making during PMV in the ICU. Increased understanding about the 
care given to patients on PMV would generate important knowledge that could 
help to improve the organisation of care and how to best use the available intensive 
care resources. The importance of setting up an individual plan with the goal of 
creating the best possible prerequisites for reducing time on ventilator, based on 
the patient’s possibilities and resources, would probably reduce complications due 
to PMV. 
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AIMS 

The overall aim of this PhD thesis was to explore the care of adult patients on 
PMV in Swedish ICUs. Secondary aims were to identify the prevalence, 
characteristics and outcome for patients with PMV and the presence of PCC care 
during prolonged weaning in Swedish ICUs. 
 
The specific aims of this thesis are as follows:   
 
Study I: The primary aim of this study was to identify the prevalence of ICU 
admissions requiring MV ≥ 7–21 days and PMV > 21 days in Swedish ICUs, as 
well as the use of ICU bed days by these admissions. Secondary aims were to 
describe patient characteristics and patient outcomes, and to explore differences 
between baseline characteristics in admissions mechanically ventilated ≥ 7–21 
days and with PMV > 21 days. 
 
Study II: To identify existing unit characteristics, unit policies, care practices, 
organisation of care and protocols for ventilator weaning, mobilisation, 
communication, nutrition, symptom assessment and psychological support for 
adult patients undergoing MV > 7 days in Swedish ICUs. 
 
Study III: To explore CCNs’ approach for management of patients experiencing 
prolonged weaning in the ICU. 
 
Study IV: To determine: 1) if the three elements of PCC (initiating, working and 
safeguarding the partnership) were present, and 2) to identify evidence of barriers 
to PCC during prolonged weaning from MV. 

 



 

22 C a r l - J o h a n  C e d e r w a l l  

 

 

 

A I M S 23

AIMS 

The overall aim of this PhD thesis was to explore the care of adult patients on 
PMV in Swedish ICUs. Secondary aims were to identify the prevalence, 
characteristics and outcome for patients with PMV and the presence of PCC care 
during prolonged weaning in Swedish ICUs. 
 
The specific aims of this thesis are as follows:   
 
Study I: The primary aim of this study was to identify the prevalence of ICU 
admissions requiring MV ≥ 7–21 days and PMV > 21 days in Swedish ICUs, as 
well as the use of ICU bed days by these admissions. Secondary aims were to 
describe patient characteristics and patient outcomes, and to explore differences 
between baseline characteristics in admissions mechanically ventilated ≥ 7–21 
days and with PMV > 21 days. 
 
Study II: To identify existing unit characteristics, unit policies, care practices, 
organisation of care and protocols for ventilator weaning, mobilisation, 
communication, nutrition, symptom assessment and psychological support for 
adult patients undergoing MV > 7 days in Swedish ICUs. 
 
Study III: To explore CCNs’ approach for management of patients experiencing 
prolonged weaning in the ICU. 
 
Study IV: To determine: 1) if the three elements of PCC (initiating, working and 
safeguarding the partnership) were present, and 2) to identify evidence of barriers 
to PCC during prolonged weaning from MV. 

 



 

24 C a r l - J o h a n  C e d e r w a l l  

 

 

 

M ETHO DS 25

METHODS  

Study design  
Traditionally, two paradigms have been used to develop evidence in clinical 
research. These are quantitative research, which is related to a positivistic 
tradition, and qualitative research, which is allied with a naturalistic tradition 
(Polit, 2016). Quantitative research includes numeric information in a systematic 
and controlled process; results are usually based on empirical evidence, and 
researchers strive for generalisability. The qualitative methods approach is holistic 
and strives for an understanding of the whole, with research focusing on the human 
experience through the collection and analysis of narrative and subjective data 
(Polit, 2016). To grasp the whole in understanding and description based on the 
overall aims of this thesis, both qualitative and quantitative methods were used in 
the four included studies. 
 
Study I was a registry study on patients in need of PMV in a Swedish population 
during 2017. Study II was a national survey exploring the existing care practices, 
protocols and guidelines used for patients undergoing PMV in all adult Swedish 
ICUs. Finally, Studies III and IV were interview studies exploring CCNs’ work 
during the prolonged weaning process. The third study emphasised CCNs’ 
strategies and management of the weaning situation. The fourth study was a 
secondary analysis, exploring the elements of PCC during the prolonged weaning 
process. An overview of the studies is presented in Table 1. 
 
 
Table 1. Overview of the studies.  

 Study I Study II Study III Study IV 

Design 
Retrospective 
registry study 

Explorative 
quantitative 
study 

Qualitative 
interview study 

Qualitative 
interview study 

Data 
collection 

Register data Questionnaire Semi-structured 
interviews 

Semi-structured 
interviews 

Participants 

Admissions to 
Swedish ICUs on 
MV ≥ 7 days, 
n = 1950 

Adult ICUs in 
Sweden, n = 77  

CCNs in ICU  
n = 19 

CCNs in ICU  
n = 19 

Data 
analysis 

Descriptive and 
comparative 
statistics 

Descriptive and 
comparative 
statistics 

Content analysis, 
inductive method 

Thematic analysis, 
deductive method 
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Table 2. Admissions and use of ICU bed days in 74 Swedish ICUs during 2017. 

 All MV ≥ 7 
days 

MV ≥ 7–21 
days 

PMV > 21  
days 

Admissions, n (%) 39,510 (100) 1,950  (5) 1,643 (4) 307  (0.8) 

ICU bed days, n (%) 109,457 (100) 35,235  (32) 24,250  (22) 10,985  (10) 

ICU: Intensive care unit; MV: Mechanical ventilation; PMV: Prolonged mechanical ventilation 
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Study I 

Settings and participants  
For Study I, data from SIR were used. The SIR started in 2001 and is approved as 
a national quality registry by the Swedish National Board of Health and Welfare 
(SIR, 2020b). Members of the SIR are Swedish ICUs, and this non-profit 
association is funded by membership fees and national grants. The registry 
contains prospectively collected data on ICU admissions, and in 2017, 80 of 84 
ICUs in Sweden were members and continuously reported data. Data from the SIR 
were included for adult patients on MV ≥ 7 days for a 12-month period, from 
January to December 2017. As this thesis focuses on adult patients, data from 
paediatric ICUs and patients younger than 18 years old were excluded.  

Data collection  
After ethical approval, a request was sent to the SIR to obtain data from the 
registry. Data were requested on all adult (≥ 18 years old) admissions on MV ≥ 7 
days from January to December 2017. Paediatric ICUs and admissions < 18 years 
old to all ICUs were excluded. To obtain denominators for calculating the 
prevalence, the percentage of ICU beds and mortality, open source data from the 
SIR for 2017 were used. The following variables for admissions were requested: 
age; sex; admission source; severity of illness assessed using the Simplified Acute 
Physiology Score version 3 (SAPS 3) (Moreno et al., 2005); primary ICU 
diagnosis (ICD-10 SE); day for tracheostomy; duration of MV; length of ICU stay; 
ICU-, 30- and 90-day mortality; and university or non-university hospital 
admission. 

Data analysis  
Descriptive statistics were used, including number and percentage for categorical 
data and median (range) for continuous data. To compare the two groups, MV ≥ 
7–21 days and PMV > 21 days, a logistic regression model was used to predict 
categorical and continuous outcomes in the two categories (Wiest et al., 2015). 
Logistic regression was performed for the variables of sex, age, university/non-
university ICU, SAPS 3 and diagnosis to analyse which variable was the strongest 
predictor for the need for PMV > 21 days, compared to admissions requiring MV 
≥ 7–21 days. For statistical calculation, SPSS version 25.0 (IBM, Armonk, NY, 
USA) and STATA version 15.1 (Stata Corp, College Station, TX, USA) were 
used.  
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Study II  

Setting and participants 
Study II was an explorative quantitative study using a questionnaire that included 
79 ICUs in Sweden; children and extracorporeal membrane oxygenation (ECMO) 
units were excluded. A cut-off of MV > 7 days was used in this study according 
to the definitions of CCI and persistent critical illness (Carson, 2012; Iwashyna et 
al., 2016).  

Data collection 
In study II, a questionnaire was used based on a study on Canadian care practice 
and patients on PMV (Rose, Fowler, et al., 2015). For this study, the original 
questionnaire was translated, revised and finally modified for the Swedish ICU 
context. This final version included 46 questions in seven groups: (1) unit details 
and organisation of care (unit speciality, staffing, visiting policies, general care); 
(2) ventilator weaning (weaning methods used, available protocols and use of 
individual planning); (3) mobilisation (available protocols and use of individual 
planning, use of bed cycling); (4) communication (use of communication tools, 
sedation scales); (5) nutrition (available protocols, assessment of nutrition); (6) 
delirium/anxiety/dyspnoea (assessment and scales); and (7) psychosocial support 
(psychiatric and psychological counselling for patients and families). Questions 
were answered as yes/no or category response options, and there were options for 
open answers.  
 
The questionnaire was modified and revised as follows:  
1)  Revision of the original questionnaire. Items not related to the Swedish 

context were deleted and questions regarding weaning and family and patient 
participation were added.  

2)  Translation to Swedish to enable the Swedish expert group to validate the 
questions. 

3)  Revision again to fit the new version with new headings for the seven groups 
of questions. 

4)  Validation by a Swedish expert group of five CCNs according to a 1 to 4 
graded scale (1 = not relevant, 2 = somewhat relevant, 3 = quite relevant and 
4 = highly relevant). This resulted in an item-content validity index at an item 
level (I-CVI) of 0.91 for the new Swedish version (Polit, 2016; Polit et al., 
2007). 

5)  Under guidance of the expert group, meanings of the text were revised. 
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Study I 

Settings and participants  
For Study I, data from SIR were used. The SIR started in 2001 and is approved as 
a national quality registry by the Swedish National Board of Health and Welfare 
(SIR, 2020b). Members of the SIR are Swedish ICUs, and this non-profit 
association is funded by membership fees and national grants. The registry 
contains prospectively collected data on ICU admissions, and in 2017, 80 of 84 
ICUs in Sweden were members and continuously reported data. Data from the SIR 
were included for adult patients on MV ≥ 7 days for a 12-month period, from 
January to December 2017. As this thesis focuses on adult patients, data from 
paediatric ICUs and patients younger than 18 years old were excluded.  

Data collection  
After ethical approval, a request was sent to the SIR to obtain data from the 
registry. Data were requested on all adult (≥ 18 years old) admissions on MV ≥ 7 
days from January to December 2017. Paediatric ICUs and admissions < 18 years 
old to all ICUs were excluded. To obtain denominators for calculating the 
prevalence, the percentage of ICU beds and mortality, open source data from the 
SIR for 2017 were used. The following variables for admissions were requested: 
age; sex; admission source; severity of illness assessed using the Simplified Acute 
Physiology Score version 3 (SAPS 3) (Moreno et al., 2005); primary ICU 
diagnosis (ICD-10 SE); day for tracheostomy; duration of MV; length of ICU stay; 
ICU-, 30- and 90-day mortality; and university or non-university hospital 
admission. 

Data analysis  
Descriptive statistics were used, including number and percentage for categorical 
data and median (range) for continuous data. To compare the two groups, MV ≥ 
7–21 days and PMV > 21 days, a logistic regression model was used to predict 
categorical and continuous outcomes in the two categories (Wiest et al., 2015). 
Logistic regression was performed for the variables of sex, age, university/non-
university ICU, SAPS 3 and diagnosis to analyse which variable was the strongest 
predictor for the need for PMV > 21 days, compared to admissions requiring MV 
≥ 7–21 days. For statistical calculation, SPSS version 25.0 (IBM, Armonk, NY, 
USA) and STATA version 15.1 (Stata Corp, College Station, TX, USA) were 
used.  
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Study II  
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3)  Revision again to fit the new version with new headings for the seven groups 
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4)  Validation by a Swedish expert group of five CCNs according to a 1 to 4 
graded scale (1 = not relevant, 2 = somewhat relevant, 3 = quite relevant and 
4 = highly relevant). This resulted in an item-content validity index at an item 
level (I-CVI) of 0.91 for the new Swedish version (Polit, 2016; Polit et al., 
2007). 

5)  Under guidance of the expert group, meanings of the text were revised. 
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6)  Back translation to English by an independent translator so the English-
speaking author of the original questionnaire to guarantee structure and 
content. 

7)  Finally, the questionnaire was piloted to three ICUs to check delivery and 
collection.  

 
Nurse managers in all units were contacted in March 2018 by email with a request 
to participate in the study. The email included information about the study and the 
questionnaire for participants to prepare information if needed for the interview. 
Nurse managers or CCNs in the ICUs completed the questionnaire by telephone 
interviews during 11–26 April 2018. The questionnaires were completed by the 
first author and two experienced CCNs onto a paper version, and thereafter data 
were manually transferred to SPSS. Despite repeated requests, two ICUs declined 
to participate.  

Data analysis 
For Study II, descriptive results were given in numbers and percentages. For the 
statistical calculation, SPSS version 25.0 (IBM, Armonk, NY, USA) was used.  

Studies III and IV 

Settings and participants 
In Studies III and IV, a qualitative design was employed in order to understand 
CCNs’ strategies and whether elements of PCC were present in the daily clinical 
work. After obtaining ethical approval and consent from the heads of the actual 
ICU clinics, information about the study was provided to nurse managers in three 
different ICUs in western Sweden. This information included a request for the 
nurse managers to recruit CCNs to participate in the study. All units were general 
ICUs admitting both medical and surgical patients. Two of the ICUs were located 
in university hospitals, and the third was in a regional hospital. None of these units 
had formally adopted PCC at the time of the interviews. The inclusion criteria to 
participate in the study were ICU specialist CCNs with a minimum of two years 
of experience in ICU, and there were no exclusion criteria. After contact with the 
three nurse managers, 19 CCNs chose to participate.  
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Data collection  
Semi-structured interviews were conducted by the first author of the paper. 
Interviews took place in a quiet room close to the ICU, were 10–50 minutes in 
length and digitally audio recorded and transcribed verbatim. In accordance with 
the interview guide, interviews commenced by requesting the participant to 
describe his or her strategies when managing patients experiencing prolonged 
weaning and were followed by several follow-up questions about their specific 
assignments during the process. There were no specific questions regarding PCC 
in the interview guide.  

Qualitative content analysis  
For analysis of Study III, a qualitative content analysis according to Graneheim 
and Lundman (2004) was chosen. Content analysis was early developed to 
quantify text in a positivistic paradigm, but later this method was moved to a more 
interpretative paradigm of qualitative research (Krippendorff, 2004). The 
epistemological and ontological aspects are unclear and depend on the 
researcher’s perspective. Consequently, researchers with a quantitative approach 
maintain distance and separation from the objects of the study, while those aiming 
for a more qualitative approach strive to be close to the participants and the text 
during the different degrees of interpretation (Graneheim et al., 2017). Qualitative 
content analysis is a flexible and structured way of processing and clarifying 
textual material from interviews. This method can be either inductive when the 
phenomenon is fragmented or deductive to test a specific theory according to the 
data (Elo & Kyngäs, 2008). For this study, an inductive approach was chosen, 
which gave an unbiased analysis of the text. This was appropriate to the interviews 
and the aims, which consisted of exploring the CCNs’ experiences of their 
strategies while weaning patients. The method focuses on the interpretation of the 
text and can be expressed either manifestly or latently, and for Study III, a manifest 
focus was chosen (Graneheim et al., 2017).  
 
The analysis starts with the coding of meaning units and then condensation of the 
text, a process that shortens the text while still preserving the core. Then 
abstraction emphasises the descriptions and interpretations on a higher level, and 
the creation of subcategories and categories is the core feature of the qualitative 
content analysis. Finally, a theme can be created as a way to link the underlying 
interpretation through the categories (Graneheim & Lundman, 2004). The first 
author therefore started the analysis process by reading the text transcripts from 
the interviews. During the reading, meaning units were identified and noted. The 
content of meaning units was critically reflected upon, and then the text was 
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condensed and abstracted into 14 subcategories; the subcategories were related to 
each other and resulted finally in four categories. These categories were finally 
discussed by the research team to reach a consensus. The categories were then 
verbalised into an overall theme defining the underlying meaning of the text 
source.  

Thematic analysis  
In Study IV, a thematic theoretical method according to Braun and Clarke (2006) 
was used. Thematic analysis is described as a flexible method and is not tied to a 
theoretical or epistemological tradition. This method could therefore be applied 
across different theoretical and epistemological approaches. Thematic analysis is 
a foundational method for qualitative analysis and provides the basic skills for the 
researcher to conduct other qualitative research (Braun & Clarke, 2006). For 
analysis, this deductive approach can be summarised as comprising five steps: (1) 
familiarisation with data; (2) coding; (3) searching for themes; (4) reviewing 
themes; and finally (5) defining and naming themes (Braun & Clarke, 2006).  
 
For this study, a theoretical frame for PCC according to Ekman et al. (2011) was 
chosen. This frame is based on the routines to establish PCC, and this opened a 
way to use a more deductive approach for the analysis in the study. To familiarise 
the researchers with the data, interviews were read repeatedly to understand the 
meaning as a whole. Then, the first author coded the dataset looking for evidence 
of PCC, and coded data extracts were then compared to each other and reflected 
upon. This resulted finally in themes and related subthemes. To further define the 
themes, a detailed description was provided that identified the theme’s meaning to 
avoid overlapping the themes. The first two authors then reviewed the themes 
across the coded data to ensure that the coded data were consistent. Themes and 
subthemes were then discussed among the whole research team until no more 
overlaps appeared and consensus was reached. 

Ethical considerations 
In accordance with the World Medical Association Declaration of Helsinki: 
Ethical Principles for Medical Research Involving Human Subjects, ethical 
aspects of research on human beings were taken into consideration for all four 
studies (WMA, 2013). Nordic nursing research is further guided by these 
principles and has adapted four ethical principles to Nordic conditions: autonomy, 
beneficence, non-maleficence and justice (NNF, 2003). These principles are 
intended to ensure that participation in all research is voluntary and that research 
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will contribute to knowledge to promote and restore health and prevent disease 
and suffering. Furthermore, that the research will not be identifiable as relating to 
any individual, and finally to safeguard individuals belonging to weak or 
vulnerable groups. These principles were all taken into consideration in the four 
studies.  
 
Studies I and II were approved by the Regional Ethical Review Board in 
Gothenburg (2017-12-14, no: 996-17). In Study I, register data included no 
personal data and only serial number, age, sex and diagnosis. All patients in 
Swedish ICUs are given a written standard document on discharge from the ICU 
to the ward. This includes information that data will be transferred to the SIR and 
can be used for research after ethical approval. Patients or next of kin can delete 
their data at this time. Data files will be saved for 10 years and password secured 
for the research group only. Register data included only admission numbers, so 
there were low risks of identifying the patients included in the study. Study II was 
implemented as a telephone interview, and the questionnaire was answered by 
nurse managers or CCNs in the unit with knowledge about the units’ routines and 
care practises. The questions were not personal, and it is impossible to connect the 
questionnaire data to the answering persons. The participants were all informed in 
both written form and orally about the study and its purpose. Studies III and IV 
were approved by the Regional Ethical Review Board in Gothenburg (2012-03-
08 no: 121–12). Participants provided verbal and written consent; they were 
informed their participation was voluntary and that they had the right to withdraw 
from the study without any explanation.  
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RESULTS 

Study I 
Data from 74/80 (93%) ICUs reporting to the SIR were included, and of the 74 
ICUs, 22 (29%) were in university hospitals. According to SIR open source data, 
there were 39,510 admissions ≥ 18 years old to the 74 ICUs included in the study 
2017. Of these admissions, 1,950 required MV ≥ 7 days, and 307 PMV > 21 days 
(Table 2).  
 
 
Table 2. Admissions and use of ICU bed days in 74 Swedish ICUs during 2017. 

 All MV ≥ 7 
days 

MV ≥ 7–21 
days 

PMV > 21 
days 

Admissions, n (%) 39,510 (100) 1,950  (5) 1,643 (4) 307  (0.8) 
ICU bed days, n (%) 109,457 (100) 35,235  (32) 24,250  (22) 10,985  (10) 
ICU: Intensive care unit; MV: Mechanical ventilation; PMV: Prolonged mechanical ventilation 
 
 
In the group of 1,950 admissions requiring MV ≥ 7 days, the median age was 65 
(18–89) years old, 57% were 61–80 years old, 6% were > 80 years old, and 64% 
were male (Figure 1).  
 
 

 
 
 
 
 
 
 
 
 
Figure 1. Age groups and female and male 
admissions with MV ≥ 7 days to Swedish 
ICUs during 2017, n = 1,950. 



 

32 C a r l - J o h a n  C e d e r w a l l  

 

 

 

RESULT S 33

RESULTS 

Study I 
Data from 74/80 (93%) ICUs reporting to the SIR were included, and of the 74 
ICUs, 22 (29%) were in university hospitals. According to SIR open source data, 
there were 39,510 admissions ≥ 18 years old to the 74 ICUs included in the study 
2017. Of these admissions, 1,950 required MV ≥ 7 days, and 307 PMV > 21 days 
(Table 2).  
 
 
Table 2. Admissions and use of ICU bed days in 74 Swedish ICUs during 2017. 

 All MV ≥ 7 
days 

MV ≥ 7–21 
days 

PMV > 21 
days 

Admissions, n (%) 39,510 (100) 1,950  (5) 1,643 (4) 307  (0.8) 
ICU bed days, n (%) 109,457 (100) 35,235  (32) 24,250  (22) 10,985  (10) 
ICU: Intensive care unit; MV: Mechanical ventilation; PMV: Prolonged mechanical ventilation 
 
 
In the group of 1,950 admissions requiring MV ≥ 7 days, the median age was 65 
(18–89) years old, 57% were 61–80 years old, 6% were > 80 years old, and 64% 
were male (Figure 1).  
 
 

 
 
 
 
 
 
 
 
 
Figure 1. Age groups and female and male 
admissions with MV ≥ 7 days to Swedish 
ICUs during 2017, n = 1,950. 

 

 

 

 

 

 

 

 

 

Table 1. Overview of the studies.  

 Study I Study II Study III Study IV 
 
Design 

Retrospective 
registry study 

Explorative 
quantitative 
study 

Qualitative 
interview study 

Qualitative 
interview study 

Data 
collection 

Register data Questionnaire Semi-structured 
interviews 

Semi-structured 
interviews 

 
Participants 

Admissions to 
Swedish ICUs on 
MV ≥ 7 days, 
n = 1950 

Adult ICUs in 
Sweden, n = 77  

CCNs in ICU  
n = 19 

CCNs in ICU  
n = 19 

Data 
analysis 

Descriptive and 
comparative 
statistics 

Descriptive and 
comparative 
statistics 

Content analysis, 
inductive method 

Thematic analysis, 
deductive method 
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Most admissions, 593/1,950 (30%), arrived from the hospital ward, and 500/1,950 
(26%) from ICUs. The most common primary ICU diagnoses were septic 
shock/sepsis and respiratory insufficiency (Figure 2). 
 
 

 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. Ten most common primary ICU diagnosis in 1,151/1,950 (59%) of admissions to 
Swedish ICUs during 2017.  

Of the 39,510 admissions, the ICU mortality was 9%, 30-day mortality was 18% 
and 90-day mortality was 22%. For the 1,643 admissions with MV ≥ 7–21 days, 
30-day mortality was 32% and 90-day mortality was 40%, documented for 1,606 
admissions. Admissions with PMV > 21 days had lower 30-day mortality (12%) 
than admissions with MV ≥ 7–21 days (32%). Admissions with a diagnosis of 
pancreatitis or respiratory insufficiency were the only variables that distinguished 
admissions requiring PMV > 21 days to MV ≥ 7–21 days.  

Study II  
In this survey, 77 of 79 (97%) of all invited ICUs answered the questionnaire 
regarding unit policies, care practices and protocols care for patients on MV > 7 
days. Fifty of the ICUs (65%) were non-university hospitals and 20 (26%) were 
specialist ICUs. There were regular structured care conferences in 39 (51%) ICUs, 
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and in 15/39 (38%) ICUs, families participated, while patients participated when 
able in 5/39 (13%). Only 11 (14%) of the units indicated any care based on the 
concepts of PCC and 19 (25%) used models for primary nursing. Counselling from 
psychiatrists or psychologists for patients was available in 64 (83%) of the ICUs, 
and 72 (94%) provided access to a psychologist or social worker for families. 
There were free visiting times in 64 (83%) ICUs. Weaning protocols were 
available in 42 (55%) ICUs but were mostly individually planned (Table 3). 
Progressive reduction of pressure support was the most common weaning method, 
used by 95%. The choice of weaning method was decided in collaboration between 
CCNs and physicians in 65% of the units and in 27% of the units by a physician 
alone.  
 
 
Table 3. Weaning and mobilisation routines for patients on PMV in 77 intensive care 
units in Sweden. 

Routines 

n (%) 

All units 
n = 77 

Non- 
university 

n = 50 

University 
n = 27 

Weaning       
 Weaning protocol available 42  (55) 31 (62) 11 (41) 
 Protocol includes PMV strategies 14/42  (33) 12/31 (39) 2/11 (18) 
 Individual weaning plan 52  (68) 36 (72) 16 (59) 
 Patient participates in establishment 32/52  (62) 21/36 (58) 11/16 (69) 
 Family participates in establishment 8/52    (15) 5/36 (14) 3/16  (19) 
Mobilisation       
 Protocol for mobilisation 26  (34) 17 (34) 9 (33) 
 Individual plan for mobilisation 58  (75) 37 (74) 21 (77) 
 Bed-cycling 48  (62) 27 (54) 21 (78) 

PMV: Prolonged mechanical ventilation; MV: Mechanical ventilation 
 
 
Mobilisation protocols were available in 34% of the ICUs, but 75% used 
individual plans for mobilisation (Table 3). Physiotherapists were available five 
days/week in 97% of the ICUs, and 86% of the ICUs reported that early 
mobilisation was important and prioritised in their unit. A nutrition protocol was 
common in 96%, and nutrition status was assessed and decided in 57% of the ICUs 
by a physician alone. A dietician was involved in nutrition assessment and 
decisions alone or together with the team in six (8%) ICUs. The most common 
communication tools were paper and pen (99%) and alphabet/picture boards 
(97%). There were fewer digital devices, and laptops or tablets were only used by 
23% of the ICUs. Almost all units (92%) had sedation scales, and 64% of the ICUs 
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Figure 2. Ten most common primary ICU diagnosis in 1,151/1,950 (59%) of admissions to 
Swedish ICUs during 2017.  

Of the 39,510 admissions, the ICU mortality was 9%, 30-day mortality was 18% 
and 90-day mortality was 22%. For the 1,643 admissions with MV ≥ 7–21 days, 
30-day mortality was 32% and 90-day mortality was 40%, documented for 1,606 
admissions. Admissions with PMV > 21 days had lower 30-day mortality (12%) 
than admissions with MV ≥ 7–21 days (32%). Admissions with a diagnosis of 
pancreatitis or respiratory insufficiency were the only variables that distinguished 
admissions requiring PMV > 21 days to MV ≥ 7–21 days.  

Study II  
In this survey, 77 of 79 (97%) of all invited ICUs answered the questionnaire 
regarding unit policies, care practices and protocols care for patients on MV > 7 
days. Fifty of the ICUs (65%) were non-university hospitals and 20 (26%) were 
specialist ICUs. There were regular structured care conferences in 39 (51%) ICUs, 
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and in 15/39 (38%) ICUs, families participated, while patients participated when 
able in 5/39 (13%). Only 11 (14%) of the units indicated any care based on the 
concepts of PCC and 19 (25%) used models for primary nursing. Counselling from 
psychiatrists or psychologists for patients was available in 64 (83%) of the ICUs, 
and 72 (94%) provided access to a psychologist or social worker for families. 
There were free visiting times in 64 (83%) ICUs. Weaning protocols were 
available in 42 (55%) ICUs but were mostly individually planned (Table 3). 
Progressive reduction of pressure support was the most common weaning method, 
used by 95%. The choice of weaning method was decided in collaboration between 
CCNs and physicians in 65% of the units and in 27% of the units by a physician 
alone.  
 
 
Table 3. Weaning and mobilisation routines for patients on PMV in 77 intensive care 
units in Sweden. 

Routines 

n (%) 

All units 
n = 77 

Non- 
university 

n = 50 

University 
n = 27 

Weaning       
 Weaning protocol available 42  (55) 31 (62) 11 (41) 
 Protocol includes PMV strategies 14/42  (33) 12/31 (39) 2/11 (18) 
 Individual weaning plan 52  (68) 36 (72) 16 (59) 
 Patient participates in establishment 32/52  (62) 21/36 (58) 11/16 (69) 
 Family participates in establishment 8/52    (15) 5/36 (14) 3/16  (19) 
Mobilisation       
 Protocol for mobilisation 26  (34) 17 (34) 9 (33) 
 Individual plan for mobilisation 58  (75) 37 (74) 21 (77) 
 Bed-cycling 48  (62) 27 (54) 21 (78) 

PMV: Prolonged mechanical ventilation; MV: Mechanical ventilation 
 
 
Mobilisation protocols were available in 34% of the ICUs, but 75% used 
individual plans for mobilisation (Table 3). Physiotherapists were available five 
days/week in 97% of the ICUs, and 86% of the ICUs reported that early 
mobilisation was important and prioritised in their unit. A nutrition protocol was 
common in 96%, and nutrition status was assessed and decided in 57% of the ICUs 
by a physician alone. A dietician was involved in nutrition assessment and 
decisions alone or together with the team in six (8%) ICUs. The most common 
communication tools were paper and pen (99%) and alphabet/picture boards 
(97%). There were fewer digital devices, and laptops or tablets were only used by 
23% of the ICUs. Almost all units (92%) had sedation scales, and 64% of the ICUs 
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Table 4. Theme, categories and subcategories in Study III. 

Theme Categories  Subcategories 

 
 
 
 
 
CCNs drive the 
weaning process  
using both a  
patient-centred and 
targeted approach 
 
 

 
Individual planning 

Creating an individual plan 
Creating continuity 
Evaluating the process 

 
 
Assessing patient  
capacity 

Conditions 
Respiratory function  
Well-being  
Resources  
Reactions 

 
Managing the process 

Initiating the process  
Prioritising time for weaning  
Driving the process forward 

 
Managing the team  
interaction 

Collaborative planning 
Collaboration with the enrolled nurse  
Dialogue with the physician 

CCN: Critical care nurse 
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used scales to assess delirium. Only in 4% of the ICUs was a scale for assessing 
anxiety used, and no ICU used scales to assess dyspnoea.  

Study III 
The overall findings of this study showed that CCNs in the ICU took great 
responsibility for the weaning process, both in the initial phase but also to drive 
the process. This was completed through a patient-centred approach, including 
assessments of the patients’ physical and mental resources. CCNs in the ICU also 
felt a great responsibility to practice teamwork and collaboration during the 
process. The results from this study reveal the key role played by CCNs in weaning 
patients from MV. The interviews in Study III resulted in four categories and one 
theme (Table 4). In the first category, ‘Individual planning’, CCNs expressed the 
need for individualisation of the weaning process and the problems with 
standardised care. ‘Assessing patient capacity’ was the second category and 
included an assessment of patients’ capacity and conditions for each shift. In the 
third category, ‘Managing the process’, CCNs expressed that they were active in 
initiating, prioritising and driving the weaning process forward. ‘Managing the 
team interaction’ was the last category and described the CCNs’ responsibility for 
collaboration with the interprofessional team.  
 
 
Table 4. Theme, categories and subcategories in Study III. 
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Study IV  
The second analysis of data in Study IV using a deductive approach resulted in 
three themes and nine subthemes related to the central themes of PCC and one 
theme and two subthemes related to barriers to the delivery of PCC (Table 5). 
 
 
Table 5. Themes and subthemes in Study IV related to the three elements of person-
centred care. 

Themes and subthemes Elements of person-centred care* 

Finding a person behind  
the patient 

1) Initiating the partnership: patient narratives 

 Giving back the voice 
Empathic listening 
Forming a true picture 

Striving to restore the 
patient’s sense of control 

2) Working the partnership: shared decision-making 

 Caring encounter 
Promoting participation 
Family participation 

The impact of patients’  
involvement 

3) Safeguarding the partnership: documenting the 
narrative 

 Design the plan 
Communicate the plan 
Secure the plan 

Barriers to person-centred 
care 

 

 Lack of team collaboration 
Lack of resources 

* = Three elements of person-centred care according to Ekman et al. (2011). 
 
 
In the first theme, ‘Finding a person behind the patient’, CCNs tried to facilitate 
communication with the patients by reducing sedation. They created opportunities 
for communication, to sit down and listen and form a true picture about who the 
patient was. In the second theme, ‘Striving to restore patients’ sense of control’, 
CCNs emphasised the importance of staying close to the patient during weaning 
sessions. They had opportunities to explain the situation and evaluate the response 
during periods of weaning. Sometimes they had the role of a pilot to inspire the 
patient to fight during the weaning process. ‘The impact of patient involvement’ 
was the third theme, and here the weaning plan was central. The plan was usually 
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designed in the morning and revised several times. CCNs expressed the 
importance of communicating the plan with the patient and adjusting to the 
patient’s status and situation in the ICU room. Finally, barriers to the delivery of 
PCC were described as ‘Barriers to person-centred care’. This theme described a 
lack of team collaboration with no time for reflection on the situation and a lack 
of personal resources or high workload as barriers to listening to the patient and 
individualising the weaning plan.  
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DISCUSSION 

This thesis explores the patient group on PMV, care practices during PMV and the 
existence of PCC during prolonged weaning. The discussion addresses the 
definition of the patient group and the Swedish population in relation to the 
international situation. Organisation of care, patient involvement and PCC will be 
discussed, and finally the methodological considerations will be given. 

Reflections on the results 

To define prolonged mechanical ventilation 
Study I in this thesis identified patients on ≥ 7–21 days on MV and > 21 days of 
PMV. The only significant differences that were found in a logistic regression 
model between these two groups were that patients on PMV > 21 days were more 
likely to have pancreatitis and respiratory insufficiencies. There were no 
differences in sex, age, illness severity or hospital type between groups. 
Traditionally, patients on PMV have been defined based on time on MV, from a 
few hours to three weeks. As definitions vary, there is no consensus, even though 
the most common definition since 2005 has been MV > 21 days (MacIntyre et al., 
2005; Rose et al., 2017). CCI has been used to define patients in the ICU with 
tracheostomy and suffering from deep bodily weakness (Carson, 2012). Recently, 
persistent critical illness has been used to further indicate patients transforming 
from an acute level to a more persistent form where the prehospital conditions are 
more predictive for outcome than the reason for ICU admission (Bagshaw et al., 
2018). In contrast to the traditional definitions of PMV, these classifications are 
based on the patient’s clinical conditions and not on time. Interestingly, they 
already have an earlier time focus and appearance about a week after ICU 
admission. These, taken together, show that the traditional definition of PMV 
needs to be discussed to include MV > 7 days rather than the former MV > 21 
days. 
 
This thesis shows that in 1950, admissions on MV ≥ 7 days to Swedish ICUs, 
admissions on PMV > 21 days constituted only 307 admissions/year. Most 
Swedish ICUs have only a few patients during a year, and more than half of 
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admissions on PMV > 21 days are treated in seven university hospitals. A wider 
definition of PMV means that more ICUs would prioritise the development of 
evidence-based care practices, thereby improving care for a more common patient 
group to minimise time on MV prolonged stay in the ICU. A change of definition 
of PMV to approximately MV > 7 days could contribute to an earlier focus on 
care to minimise the risks for protracted time on MV in ICU patients. This is in 
contrast to the previous definition of > 21 days, which normally is too late to 
change care, while patients on MV longer than three weeks have already achieved 
a more rehabilitative phase (Ambrosino & Vitacca, 2018).  

The Swedish population  
The Swedish population of subjects on PMV > 21 days constituted only 0.8% of 
all adult ICU admissions, while international studies from the UK and Brazil both 
have reported up to 4% of all ICU admissions on PMV (Lone & Walsh, 2011; 
Loss et al., 2015). In comparison with international populations, on PMVs that use 
11%–29% of all bed days, the Swedish population used 10% of all available ICU 
bed days. Study I also showed that ICU mortality (22%) among patients on PMV 
> 21 days was lower in Sweden, whereas studies from France, the UK and Brazil 
show ICU mortality rates between 26% and 52% (Leroy et al., 2014; Lone & 
Walsh, 2011; Loss et al., 2015).  
 
In 2012, Sweden had one of the lowest number of ICU beds in Europe (Rhodes et 
al., 2012). From this perspective, it can be concluded that Sweden had fewer 
patients on PMV > 21 days, even though the country has at its disposal one of the 
lowest levels of acute ICU beds available in Europe. One previous Swiss study 
reported that ICU admissions are determined mostly by short-time survival and 
not by expected long-term mortality (Escher et al., 2020). Data exist indicating 
that the number of available ICU beds can influence physicians’ decisions to admit 
patients to the ICU. One French study reported bed availability affected triage 
decisions, and more patients were admitted to ICUs with high bed availability than 
ICUs with low bed availability (Robert et al., 2015). However, one effect of the 
lower availability of ICU beds in Sweden may be that decisions regarding 
meaningful care in the ICU are made early, maybe already in the ward. This may 
have the result that patients with high comorbidities and poor prognoses are not 
admitted to the ICU. 

Organisation of care 
Can low rates of admissions and low mortality be influenced by care practices or 
by organisational structures in Swedish ICUs? There are differences in personnel 
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resources in Swedish and Scandinavian personnel resources in comparison to 
other countries. Traditionally, in Swedish ICUs, teams including CCNs, 
physicians, physiotherapists and assistant nurses, all specialists in ICU care, are 
working closely with the patient. Swedish ICUs also require CCNs specialised in 
critical care with a one-year diploma after university studies to work as a 
registered nurse, working bedside and shouldering extensive responsibility for 
sedative drug levels and ventilator adjustments (Rose, Blackwood, Burns, et al., 
2011). Educational levels for nurses have been proven to decrease hospital 
mortality levels in patients after surgery, but the data included only education at 
the bachelor’s level (Aiken et al., 2014). Systems with critical care outreach teams, 
liaison nurses and similar nurse-led services are established in several countries to 
optimise care for patients at risk in the ward and/or to reduce ICU readmissions 
(So et al., 2019; Tabanejad et al., 2014). Sweden has no established organisation 
with liaison nurses, but medical emergency teams (METs), including CCNs and 
physicians, are established in most Swedish hospitals. These METs provide 
support 24/7 to wards with patients failing in body functions and at risk for ICU 
care. As observed in Study I, this service could have an impact on the low numbers 
of Swedish admissions, but so far, no MET data has been published from the 
Swedish context (SIR, 2020a).  
 
Sweden lacks a general system for care provision regarding patients on MV in 
need of long-term acute care. Patients who are qualified to be discharged from 
ICU but in need of MV remain within the ICUs. However, this thesis shows that 
admissions on MV ≥ 7–21 days occupied 22% and admissions on PMV > 21 days 
10% of all ICU bed days. Today, only one private weaning unit is located in 
Stockholm for patients on PMV and prolonged ICU care. At first glance, it would 
be expected to move patients on PMV from the ICU to another facility, which has 
also been recommended in the literature, in order to free acute ICU resources, 
reduce costs and optimise care and outcome for patients on PMV (Lone & Walsh, 
2011). Internationally, essentially two types of alternative units for patients on 
MV are represented: respiratory intermediate care units, within acute care 
hospitals, and long-term weaning units, usually located outside acute care 
hospitals (Ambrosino & Vitacca, 2018). Since the 1990s, the U.S. has had a well-
established system with LTACHs for patients with CCI and extended time on MV 
(Munoz-Price, 2009). However, these units have shown problems with increasing 
costs and one-year mortality up to 69% (Cox, Carson, Govert, et al., 2007; Kahn 
et al., 2010).  
 
Study II demonstrated that the existence of weaning protocols in Swedish ICUs 
was low in comparison to European countries, but higher than in Canadian ICUs 
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et al., 2010).  
 
Study II demonstrated that the existence of weaning protocols in Swedish ICUs 
was low in comparison to European countries, but higher than in Canadian ICUs 
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(Rose, Blackwood, Egerod, et al., 2011; Rose, Fowler, et al., 2015). The protocols 
also showed a low level of strategies for PMV. However, the availability of 
weaning protocols in Swedish ICUs has increased since 2002, when the authors 
identified weaning protocols in only 7 of 61 (11%) ICUs (Mårtensson & Fridlund, 
2002). Protocols could be useful for patients in short-term weaning to avoid PMV, 
and evidence exists supporting that the use of weaning protocols reduces weaning 
time and ICU stay (Blackwood et al., 2014). However, protocols are not usually 
applicable when the weaning process is prolonged or patients require a more 
individualised approach to weaning (Kydonaki et al., 2014). Interviews with 
CCNs in Study III featured their attempts to individualise and ensure continuity 
over time during the weaning process. CCNs mostly strived to create individual 
weaning plans because they found a standardised protocol difficult to use on 
patients on prolonged weaning, and they had to create individual plans for each 
patient in the weaning process. Study II also showed that ICUs preferred 
individual approaches in weaning patients, even if protocols were available. The 
use of protocols in PMV is problematic, as patients need a more individual 
approach the longer they need MV. However, protocols must be of importance in 
the ICU, as they reduce time on MV in the short term and consequently reduce the 
risk for PMV. 
 
The Swedish ICUs in Study II showed a high level of collaborative care. The 
choice of weaning method and development of individualised weaning plans were 
mostly in collaboration between CCNs and physicians. Care for patients on 
prolonged weaning is a complex process that requires not only individual 
adaptation in patient care but also effective teamwork (Rose, Blackwood, Egerod, 
et al., 2011). The ICU environment includes multifaceted personnel, and daily care 
routines necessitate many competences, while teamwork is essential to secure and 
ensure safe and high-quality care among ICU patients (Dietz et al., 2014). In Study 
III, collaborative planning was essential for CCNs, and they took the responsibility 
of involving all team members early in the weaning process and ensuring that all 
team members were updated about the plan for the day. CCNs stressed the 
importance of having a dialogue with the physician while planning and working 
with the weaning process. According to Kydonaki et al. (2014), collaboration 
during weaning requires a relationship with the team and must be based on trust, 
appreciation, respect and confidence. A working collaboration between nurses and 
physicians is therefore a prerequisite for an effective weaning process and progress 
in patient outcome.  
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Person-centred care and patient participation 
The ICUs in Study II showed a low level of care practices or policies based on 
PCC. Care based on PCC involves individualisation and includes the patient as an 
important team member in care (Ekman et al., 2011). There is a lack of published 
intervention studies on PCC in the ICU context, but interventions in non-ICU 
environments have reported reduced length of stay and costs (Ekman et al., 2012; 
Hansson et al., 2016). Interestingly, interviews with CCNs in Study IV confirmed 
the existence of the three elements of PCC, according to Ekman et al. (2011) 
during prolonged weaning. However, the included ICUs in this thesis were not 
exposed to any implementation of PCC, and the interviewed participants were not 
aware of the research question. Obviously, even if this confirms the existence of 
PCC in the ICU, there is a need to define and improve the structure for the ICU 
settings to achieve a successful strategy for PCC and patient participation during 
prolonged weaning. However, this thesis shows the potential for PCC as a tool to 
implement a structured individualisation in prolonged weaning and inviting 
patients to participate in decision-making in care.  
 
The individual weaning plan was created and revised by CCNs day by day 
depending on the patient’s condition. To achieve partnership and involve the 
patients, CCNs emphasised the importance of communicating the plan with the 
patient. Today, patients in ICUs are considered team members in ICU care (Rak 
et al., 2020), and a person-centred approach considers the patient as a member of 
the care team (Ekman et al., 2011). Participants in Study IV stated that patients 
were more motivated and cooperative if they understood the plan. To secure the 
weaning plan, CCNs adjusted and tailored the plan to the patient’s condition and 
to the best time during the day for weaning sessions. Research shows that if the 
patients are able to communicate, it is important for them to take part in decision-
making and cooperate during the weaning process (Tingsvik et al., 2015). 
However, patient participating in care is not only dependent on patients condition 
but also nurses ability to include the patient (Schandl et al., 2017). Therefore, it is 
important for CCNs to strive to involve patients in care to be more active and 
participate in decision-making.  
 
Study IV also identified barriers to PCC during prolonged weaning. The first 
barrier constituted a lack of team collaboration, resulting in a process of trial and 
error with no structure. Interprofessional teamwork is key to delivering the best 
critical care to patients in the ICU (Donovan et al., 2018), especially in clinical 
situations as the weaning process (Kydonaki et al., 2014). The other barrier to 
delivering PCC during weaning was a lack of resources associated with the unit’s 
organisation of care, several patients in the room or acute care situations. This is 
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basically a question of resources, and the ICU’s priorities are to save lives. Patient 
participation can therefore be affected by a high workload or when CCNs are 
responsible for more than one patient (Falk et al., 2019). However, barriers to PCC 
in all settings can be overcome through multidisciplinary teamwork, including 
collaboration with the patient, professionals and specialists. Implementation of 
PCC in the ICU has been discussed, and authors highlight the importance of an 
adequate skill mix, optimal education level and experience, and organisation of 
care (Rattray & McKenna, 2012). Seeing patients and professionals as equals can 
also promote PCC and reduce more traditional structures of care (Moore et al., 
2016). To solve problems with barriers, patients on prolonged weaning could be 
facilitated by separate environments. A non-acute care setting with a skilled care 
team and resources to plan and evaluate care could increase the opportunities to 
deliver patient participation and implementation of PCC.  
 
In Study III, CCNs’ knowledge of patients’ preferences and personal information 
about each patient was seen as valuable. If they knew the patient, they also knew 
the patient’s resources and how much work the patient was capable of during a 
weaning period. ‘Knowing the patient’ as a concept has been analysed previously 
in patients on ventilator weaning by Jenny and Logan (1992) and mentioned as 
essential in weaning situations (Crocker & Scholes, 2009). Knowing the patient is 
also stated as important in the assessment of work of breathing, wellbeing and 
clinical deterioration during weaning (Haugdahl et al., 2014). CCNs in Study IV 
stated that ‘knowing the patient’ started with finding the person behind the patient 
by giving back their voice. This can be a challenge in the ICU environment due to 
the use of sedative medication for facilitating MV and tolerating a high level of 
technologies and life-saving interventions. This dilemma starts when the patient 
arrives at the ICU intubated or sedated and is unable to communicate due to severe 
medical conditions and is often reduced to a diagnosis, injury or bed number 
(Jakimowicz & Perry, 2015). Knowing the patient has been described as important 
to individualising care during a patient’s long stay in the ICU. This is therefore of 
importance when individualising and increasing patient participation in care 
during PMV and prolonged weaning.  

Methodological considerations 
This thesis originates in Study III, exploring CCNs strategies and management of 
patients during prolonged weaning. The results opened questions regarding the 
Swedish patient population on PMV and organisation of patient care. Several 
aspects were therefore considered in the choice of methods. In order to get a 
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relevant estimate of the extent of patients in need of PMV in Swedish ICUs for 
Study I, data were extracted from the SIR. The SIR offers patient data from all 
Swedish ICUs and, therefore, this data can help to deliver a good picture of what 
the situation is like in Sweden for patients on PMV. To explore the organisation 
of care, the use of protocols and care practices in Swedish ICUs, Study II was 
carried out using a questionnaire. This study identified the ICU’s structure in care 
practice and policies. To better understand how CCNs work during prolonged 
weaning, a second analysis in Study IV identified the appearance and barriers of 
PCC. This contributed to a deeper understanding of CCNs’ care of patients during 
prolonged weaning.  

Definitions 
Even though PMV was defined as MV > 21 days in Study I, according to the 
prevailing international definition, patients with MV ≥ 7 days were included. In 
Study II, the questions put forward were related to MV > 7 days. This was due to 
recently published data suggesting that prolonged stay in the ICU and PMV is 
dependent on the patients’ condition rather than only on the number of days on 
MV (Iwashyna et al., 2016; Maguire & Carson, 2013). For the interviews in 
Studies III and IV, the term ‘prolonged weaning’ was used to focus on a situation 
rather than a patient’s time on MV. Using only time on MV could be difficult for 
participants to describe patient care for PMV and express general care for patients 
a ‘long time’ on MV. Focus on prolonged weaning was assessed to give more 
specific information and data relevant for the whole thesis. Weaning is also a care 
situation that includes specific skills and increased workload and needs strategies 
where CCNs’ competence will be central (Kydonaki et al., 2016). 

Quantitative data collection and analysis 
Data for patients on MV ≥ 7 days were requested from the SIR. In addition to the 
requested data, open data from the SIR for all patients during the same period and 
the same ICUs were used for comparison. All register results are dependent on 
correctly reported data to provide information feedback to health care (van der 
Veer et al., 2010). For Study I, admissions were described only as admissions and 
not specific patients. The registry data counted only admissions, and individual 
patients re-admitted to ICU could be counted for several admissions. This could 
result in interruption of time on MV when moving patients between different ICUs 
and hospitals. 
  
For Studies I and II, descriptive statistics were used to describe the cohort and 
results, but a more in-depth comparison, such as between hospitals or regions, was 
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not relevant to the aims. A logistic regression model was used to explore the 
differences in admissions on MV ≥ 7–21 days and PMV > 21 days. Variables such 
as sex, age, university/non-university ICU, SAPS 3 and diagnosis were used in the 
model. These variables were assessed as most relevant to the aim and contributed 
to further distinguishing admissions on PMV > 21 days compared to admissions 
on MV ≥ 7–21 days. Mortality, such as ICU-, 30-, and 90-days mortality, was 
evaluated in Study I. Usually, in international studies, only ICU- and in-hospital 
mortality are reported, making it difficult to compare (Leroy et al., 2014; Lone & 
Walsh, 2011; Loss et al., 2015). Comparison in mortality to data in several 
previous studies on PMV was therefore not feasible. In-hospital morality can be 
influenced by several parameters, such as differences in discharge strategies, 
transports of patients outside the hospital or to another ICU, or discharge to home. 
A fixed time point is therefore preferable to use for mortality and outcome 
indicator (Brinkman et al., 2013).  
 
In Study II, a questionnaire previously used in Canada was revised and modified 
for Swedish conditions (Rose, Fowler, et al., 2015). The original questionnaire 
included several domains of importance to PMV and weaning, which were 
previously identified in earlier surveys (Mårtensson & Fridlund, 2002; Rak et al., 
2020). To focus on these care practices, domains of discharge options and end-of-
life care were excluded, and items regarding weaning and individualisation were 
included. The telephone interview secured a level of respondents as high as 97% 
of all Swedish adult ICUs who participated in the study. A mail-distributed 
questionnaire would probably have given a lower response level.  

Qualitative data collection and analysis 
Study IV was a secondary analysis of interview data collected for Study III. The 
primary interview data included rich descriptions of CCNs’ strategies during 
prolonged weaning, but the data also included CCNs’ descriptions of their bedside 
work close to the patients during prolonged weaning. The data described how 
CCNs recognise the patient during prolonged weaning as a unique person and the 
CCNs’ efforts to individualise the process. Therefore, a second analysis was 
conducted with a theoretical framework for PCC, but the data used in Study III 
were not included in Study IV. Participants were not asked questions about PCC, 
as PCC was not introduced in care in the ICUs. The study aim was not to explore 
an intervention of PCC or an established care policy. The study only sought to 
identify if the elements of PCC were present during prolonged weaning. The 
interviews in this thesis were performed during 2011–2012. There is a risk that the 
settings for the interviews had changed and therefore were not representative of 
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the study. Care changes over time, and one alteration of importance during the last 
decade is the evolution in light sedation practice (Laerkner et al., 2016). However, 
for these two studies, the assessment was that the interviews were representative. 
The care situation in interviews considered lightly sedated patients during 
prolonged weaning, but not depending on the specific drug used or sedation 
strategies.  
 
For Study III, a content analysis with an inductive approach was chosen, and for 
Study IV, a thematic analysis with a deductive approach was chosen. The 
differences between these two methods have been discussed, but there are still 
many similarities. Both methods are suitable for analysis of a low level of 
interpretation in contrast to hermeneutics phenomenology or grounded theory. The 
main difference between these two methods is that the content analysis opens the 
opportunity to quantify data by measuring the frequency of subcategories and 
categories (Vaismoradi et al., 2013). Another difference is the use of categories 
and themes in the analysis. A category answers the question of ‘what’ and can 
include things, opinions or experiences and is often sorted by hierarchy for 
categories and subcategories. These are decided early in the process to compare 
and contrast coded data for the categories or subcategories. Themes and 
subthemes, in contrast, describe a ‘read thread’ through the text and are usually 
more abstract and reflect ‘what is this all about?’, while describing a meaningful 
essence for the data (Graneheim et al., 2017). The use of two different methods, 
including both an inductive and a deductive approach, was assessed as giving a 
relevant result to the aims.  
 
This thesis only explores CCNs’ experience of prolonged weaning and not 
patients’. Patients’ experiences of weaning could contribute to a deeper 
understanding of the research problem from a patient’s perspective. However, 
patients’ experience of ICU, MV and weaning has been previously explored and 
reviewed in qualitative data in the literature, specifically in the Nordic countries, 
and therefore is not relevant for this thesis (Baumgarten & Poulsen, 2015; 
Carruthers et al., 2018; Egerod et al., 2015; Rose, Dainty, et al., 2014). However, 
nurses’ experiences have earlier been explored in MV and weaning situations but 
not in a prolonged weaning context and not from a PCC perspective.  

Trustworthiness in qualitative studies 
The qualitative judgment of qualitative research has been under discussion. There 
are several positions, such as the use of the same criteria as quantitative research 
or the need for a different set of criteria (Rolfe, 2006). Traditionally, in quantitative 
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are several positions, such as the use of the same criteria as quantitative research 
or the need for a different set of criteria (Rolfe, 2006). Traditionally, in quantitative 
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research, concepts such as validity, reliability and generalisability have been used. 
To develop trustworthiness in qualitative research, terms such as credibility, 
dependability, confirmability and transferability to describe characteristics of 
trustworthiness have been described by Lincoln and Guba (1985).  
 
Credibility is dependent on significant variations in participants’ characteristics, 
number of interviews, the selection of participants and a rich description of the 
study context. To achieve dependability, it is necessary to carefully describe the 
analysis process. This can include a description of the researcher’s pre-
understandings, as these can influence the asked questions, used follow-up 
questions and finally the analysis of the text. Confirmability refers to objectivity 
and means that the text and interpretations represent the information that the 
participants delivered and not the researchers’ perspectives. Transferability is 
important for obtaining trustworthiness and for determining how the results can 
be applied to other situations or contexts. It is the reader who decides if the results 
can be transferred to other contexts, and therefore it is important to describe the 
entire process in detail, including the selection of participants, the study context 
and finally the analysis process (Graneheim et al., 2017; Polit, 2016). 
 
Credibility, dependability, confirmability and transferability were achieved by 
including 19 participants for Studies III and IV from three different units of 
varying ages and varying years of experience. Nurse managers recruited the 
participants, and this could have introduced sampling bias, as there is a risk that 
only specific nurses were asked or nurses interested and positive about weaning 
were chosen. A structured interview guide was used for all interviews, and the 
same researcher completed all interviews. The same researcher coded the data in 
Study III, but all members of the research team discussed the analysis until a 
consensus was reached. In Study IV, the first author coded the data, and the themes 
were reviewed by the two first authors and finally discussed by the whole research 
team. The first author has many years’ experience as an ICU nurse and a specific 
interest in weaning and MV. This pre-understanding could have influenced the 
results during the interviews and the analysis process. The selection and 
characteristics of interviewed persons, together with data collection, study culture 
and context, were described. Finally, the analysis process of the study, together 
with applicable quotations, was presented. 
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CONCLUSION 

In 2017, patients with MV ≥ 7 days constituted only 5% of all ICU admissions in 
Sweden but accounted for 32% of all ICU bed days. Even though Sweden, in 
comparison with other European countries, has a low number of ICU beds, the 
occupancy of ICU bed days for patients on PMV > 21 days and ICU mortality 
were lower compared to the internationally reported data. The traditional definition 
of PMV, based on time and not on patients’ condition, needs to be discussed and 
should preferably include MV > 7 days rather than the current definition of PMV, 
which is MV > 21 days. Weaning and mobilisation plans in Swedish ICUs were 
mostly individually tailored and interprofessionally decided, although protocols 
were available. Early mobilisation was prioritised, and decisions regarding 
weaning were usually made in collaboration with the CCN and the physician.  
 
Although individual care was preferred, few ICUs applied PCC approaches for 
care, but PCC existed in Swedish ICUs during prolonged weaning, although there 
were barriers, such as a lack of personnel resources and team collaboration. CCNs 
took a great responsibility in the weaning process to achieve the best patient 
outcome and performed weaning using an individual assessment of patients’ 
resources and responses during the weaning process. They also managed the 
individual weaning approach by initiating, prioritising time and driving the 
process forward in collaboration with the ICU team. This study shows that CCNs 
are in a unique position and play a key role in managing and individualising the 
prolonged weaning of patients in the ICU. 
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IMPLICATIONS FOR CARE 

• Improved organisation and effective care practices of care for patients on 
MV > 7 to reduce time on MV can have substantial effects on limited 
ICU resources. 
 

• A wider definition of PMV based on patients’ condition after 
approximately one week of MV can contribute to an earlier focus and 
management of patients during the weaning process. 

 
• Care for patients with PMV requires team collaboration and staff 

resources for an improved individualised care approach.  
 

• PCC could facilitate the further improvement of individualised care and 
increase patient participation during PMV and weaning. 

 
• The prolonged weaning process could be improved by a care 

environment separated from acute care including resources for long-term 
planning of care.  
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FUTURE PERSPECTIVES 

Due to an increasing number of older ICU patients with several co-morbidities, 
there is a significant risk that the need for PMV will increase. It is therefore 
important to implement strategies to shorten MV time. Such strategies could be a 
more individualised weaning process and a movement towards PCC in the ICU. 
Even though these studies have shown that the problem in Sweden with patients 
in need of more PMV is not imminent and that a high degree of individual 
planning already exists, a more structured approach by introducing PCC also in 
the ICU could avoid future problems of a lack of ICU resources.  
 
PCC can be a valuable tool to increase patient participation, but this tool needs to 
be defined and customised to be effective and suitable for the ICU environment. 
Therefore, further research is needed to develop, implement and evaluate PCC 
strategies to increase individualised care and patient participation during PMV. 
Finally, delivery of PCC in the ICU will be influenced by how care is organised. 
More individualised care regarding PCC needs active leadership by policy makers 
and ward managers to generate resources and organisational structure. Such care 
needs a culture that values continuity of care, prioritises resources and puts 
patients in the first place. 
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Faktauppgifter 
Dagens datum: 
 
Avdelning: 
 
Sjukhus: 
 
Län: 
 
Region: 
 
Sjukhusets upptagningsområde  
(region, län eller länsdelssjukhus): 

Frågor besvarade av (befattning): 
 

 

1. Uppgifter om avdelningen 
 
1.1  a) Ange antal intensivvårdsplatser på er avdelning: _________ (maxkapacitet vid full bemanning) 
 
        b) Ange totalt antal öppna intensivvårdsplatser på er avdelning idag:_______(bemannade vårdrum) 
 
        c) Ange hur många av dessa öppna intensivvårdsplatser har tillgång till ventilator:___________ 
 
 
1.2  Ange antal tillgängliga patientrum på er avdelning idag. 
 

1 bäddsrum:______ 
2 bäddsrum:______ 
3 bäddsrum:______ 
4 bäddsrum:______  
5 bäddsrum:______ 
6 bäddsrum:______ 

 
 
1.3  Hur många av de patienter ni har inskriva idag har hittills vårdats mer än 7 dygn i ventilator? 
 
        Antal:__________ 
 
 
1.4  Vilken är avdelningens specialitet?  

 Allmän IVA 
 Allmän IVA + Trauma 
 Thorax IVA 
 Neuro IVA 
 Brännskade IVA 
 Infektions IVA 
 Annan 
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1.5.  Ange det normala sjuksköterska per patient-förhållandet för patienter som vårdas i ventilator.  

 1:1 
 1:2 
 Annat: 

 
 
1.6  Ange det normala undersköterska per patient-förhållandet för patienter som vårdas i ventilator.  

 1:1 
 1:2 
 Undersköterskor på vår avdelning vårdar inte patienter i ventilator 
 Annat: 

 
 
1.7  Finns det en eller flera fysioterapeuter som arbetar på er avdelning?  

 Ja 
 Nej 

 
 
1.8  Om ja på föregående fråga, hur ofta finns tillgång till fysioterapeut?   

 Alla dagar i veckan 
 Fem dagar i veckan 
 Mindre än fem dagar i veckan 

 
 
1.9  Finns det som rutin hos er att utse patient- eller omvårdnadsansvarig sjuksköterska (PAS/OAS) under patientens 
vårdtid på IVA? 

 Ja 
 Nej 

 
 
1.10  Finns det som rutin hos er att utse patientansvarig intensivvårdsläkare (PAL) under patientens vårdtid på IVA? 

 Ja 
 Nej 

 
 
1.11 Vilka regler finns angående besökstider på avdelningen?   

 Fria besökstider 
 Fasta besökstider 
 Annat 

 
 
1.12  Finns det vårdrutiner på er avdelning som är framtagna utifrån begreppet ”personcentrerad vård”? 

 Ja 
 Nej 

Om ja, beskriv vilka:_________________________________________________________________ 
 

 
1.13  Hålls regelbunden vårdplanering för patienter som vårdas lång tid i ventilator? 

 Ja 
 Nej 

Om ja, hur ofta:______________________________________________________________________ 
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1.14  Om ja på föregående fråga, vem deltar i en sådan vårdplanering? (flera alternativ om möjligt) 

 Patient 
 Patientansvarig sjuksköterska 
 Patientansvarig läkare  
 Undersköterska 
 Fysioterapeut 
 Närstående 
 Annan:______________________________________________________________________ 

 
 

2. Ventilatorurträning 
 
2.1  Ange de tre vanligaste urträningsmetoderna för patienter som vårdas lång tid i ventilator på er avdelning (både 
patienter med tub/tracheostomi).  

 Gradvis sänkning av SIMV frekvens 
 Gradvis sänkning av tryckunderstöd (TU) 
 Volymunderstöd (VU) 
 Gradvis ökad tid med CPAP 
 Gradvis ökad tid med fuktnäsa och syrgas över tracheostomi 
 Gradvis ökad tid med aktiv befuktning och högflödessystem över tracheostomi  

 
 Annan metod:_________________________________________________________ 

 
 
2.2  Ange de vanligaste automatiska mode som används vid urträning på er avdelning. 

 Proportional Assist Ventilation Plus (PAV)  
 INTELLiVENT- Adaptive Support Ventilation (ASV) 
 Neurally Adjusted Ventilatory Assist (NAVA) 
 SmartCare 
 Annan metod: 
 Ingen av dessa metoder används 

 
 
2.3  Val av urträningsmetod påverkas av: 

Vem som är patientansvarig sjuksköterska  Ja     Nej 
Vem som är patientansvarig läkare   Ja     Nej 
 

 Annan person:_______________________________________________________________ 
 
 
2.4  Finns det ett protokoll för urträning ur ventilator på er avdelning?  

 Ja 
 Nej 

 
 
2.5  Om ja på föregående fråga, innehåller det specifika åtgärder för patienter som vårdas lång tid i ventilator?  

 Ja 
 Nej 
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2.6  Upprättas och dokumenteras en individuell urträningsplan för patienter som vårdas lång tid i ventilator på er 
avdelning?   

 Ja 
 Nej 

Om ja, hur dokumenteras den?____________________________________________________ 
 
 
2.7  Om ja på föregående fråga, vem upprättar en sådan plan?   

 Patientansvarig läkare 
 Patientansvarig sjuksköterska 
 Läkare och sjuksköterska tillsammans 
 Annan person:____________________________________________________________________ 

 
 
2.8  Om det finns en dokumenterad urträningsplan, hur ofta utvärderas och revideras den?  

 Varje dag 
 Flera gånger varje vecka 
 Mindre än en gång/vecka 
 Någon enstaka gång 

 
 
2.9  Är patienten på något sätt delaktig när en individuell urträningsplan upprättas eller utvärderas?  

 Ja  
 Nej  
 Ibland 
 Om ja, på vilket sätt?_________________________________________________________________ 

 
 
2.10  Är närstående delaktiga på något sätt när en individuell urträningsplan upprättas eller utvärderas? 

 Ja 
 Nej 
 Om ja, på vilket sätt?__________________________________________________________________ 

 
 
2.11  Används rutinmässigt lungrekrytering med hjälp av ventilator på er avdelning? 

 Ja 
 Nej 

 
 
2.12  Används rutinmässigt manuellt assisterad slemmobilisering på er avdelning? 

 Ja 
 Nej 

 
 
2.13  Används hostmaskin rutinmässigt på er avdelning? 

 Ja 
 Nej 
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3. Mobilisering 
 
3.1  Hur tidigt bedöms om den ventilatorvårdade patienten är aktuell för mobilisering?  

 På ankomstdagen till IVA 
 Dag 2-4 efter ankomst 
 Dag 5-7 efter ankomst 
 Dag 8-14 efter ankomst 
 Dag 15-21 efter ankomst 
 Vi bedömer inte om patienten är aktuell för mobilisering 

 
 
3.2  Finns det ett mobiliseringsprotokoll på er avdelning? 

 Ja 
 Nej 

 
 
3.3  Upprättas och dokumenteras en individuell mobiliseringsplan för patienter som vårdas lång tid i ventilator på er 
avdelning? 

 Ja 
 Nej 
 Om ja, hur dokumenteras den? 

 
 
3.4  Mobiliseras patienter till gående med ventilator på er avdelning? 

 Ja 
 Nej 
 Ibland 

 
 
3.5  Används sängcykel för att mobilisera patienter i ventilator på er avdelning? 

 Ja 
 Nej 

 
 
3.6  Anser du att tidig mobilisering av ventilatorvårdade patienter prioriteras på er avdelning?  

 Ja 
 Nej 

 
 

4. Kommunikation 
 
4.1  Vilka kommunikationshjälpmedel används på er avdelning för patienter som vårdas lång tid i ventilator? (ange 
gärna flera alternativ)  

 Alfabet-/ ord- eller bildplatta 
 Papper och penna 
 Skrivplatta/ whiteboard 
 Dator/ surfplatta 
 Kufflösa tracheostomikanyler 
 Fenestrerade tracheostomikanyler 
 Talventil över trachealkanyl 
 Annat:__________________________________________________________________________ 
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4.2  Har ni tillgång till en logoped för bedömning och behandling av patientens kommunikationsförmåga?  

 Ja 
 Nej 

 
 
4.3  Används en sederingsskala för att bedöma sederingsnivå patienter som vårdas i ventilator på er avdelning? 

 Ja 
 Nej 
 Om ja, vilken skala? 

 
 

5. Nutrition 
 
5.1  Finns det ett nutritionsprotokoll på er avdelning? 

 Ja  
 Nej 

 
 

5.2  Vem bedömer nutritionsstatus och val av nutrition på patienter som vårdas lång tid i ventilator?  

 Läkare 
 Sjuksköterska 
 Dietist 

 
 
5.3  Bedömer ni rutinmässigt svalgfunktion på patienter som vårdas lång tid i ventilator på er avdelning?  

 Ja 
 Nej 

 
 
5.4  Om ja på föregående fråga, hur bedöms svalgfunktion på er avdelning?  

 Klinisk undersökning av oral reflex 
 Klinisk undersökning av laryngal reflex 
 Svälgtest med färgad vätska 
 Svälgtest med passerad kost 
 Fiberoptisk undersökning av sväljfunktion 
 Annat:________________________________________________________________________ 

 

 

6. Delirium, ångest och dyspné 
 
6.1  Används någon skala för att bedöma ångest på patienter som vårdas lång tid i ventilator på er avdelning?  

 Ja 
 Nej 

Om ja, vilken skala?______________________________________________________________ 
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6.2  Används någon skala för att mäta andnöd/lufthunger på patienter som vårdas lång tid i ventilator på er 
avdelning? 

 Ja 
 Nej 

Om ja, vilken skala?______________________________________________________________ 
 
 
6.3  Används någon skala för att bedöma delirium på patienter som vårdas lång tid ventilator på er avdelning?  

 Ja 
 Nej 

Om ja vilken skala?_______________________________________________________________ 
 
 

 

7. Psykosocialt stöd 
 
7.1  Har ni tillgång till psykiatri-eller psykologkonsultation för patienter som vårdas lång tid i ventilator?  

 Ja 
 Nej 

 
 
7.2  Erbjuder ni psykolog- eller kuratorkontakt för närstående till patienter som vårdas lång tid i ventilator?  

 Ja 
 Nej 

 
 
7.3  Håller ni regelbundna möten/ vårdkonferenser för närstående till patienter som vårdas lång tid i ventilator? 

 Ja 
 Nej 
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