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Abstract

Analgesia, sedation and delirium management are important parts of intensive care treatment as they are relevant for
patients’ clinical and functional long-term outcome. Previous surveys showed that despite this fact implementation rates are
still low. The primary aim of the prospective, observational multicenter study was to investigate the implementation rate of
delirium monitoring among intensivists. Secondly, current practice concerning analgesia and sedation monitoring as well as
treatment strategies for patients with delirium were assesed. In addition, this study compares perceived and actual practice
regarding delirium, sedation and analgesia management. Data were obtained with a two-part, anonymous survey,
containing general data from intensive care units in a first part and data referring to individual patients in a second part.
Questionnaires from 101 hospitals (part 1) and 868 patients (part 2) were included in data analysis. Fifty-six percent of the
intensive care units reported to monitor for delirium in clinical routine. Fourty-four percent reported the use of a validated
delirium score. In this respect, the survey suggests an increasing use of delirium assessment tools compared to previous
surveys. Nevertheless, part two of the survey revealed that in actual practice 73% of included patients were not monitored
with a validated score. Furthermore, we observed a trend towards moderate or deep sedation which is contradicting to
guideline-recommendations. Every fifth patient was suffering from pain. The implementation rate of adequate pain-
assessment tools for mechanically ventilated and sedated patients was low (30%). In conclusion, further efforts are
necessary to implement guideline recommendations into clinical practice. The study was registered (ClinicalTrials.gov
identifier: NCT01278524) and approved by the ethical committee.
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Introduction

The management of pain, sedation and delirium has a

significant impact on patients’ clinical and functional long-term

outcome.

Delirium affects up to 82% of the critically ill patients and is

associated with long-term cognitive impairment [1] and a 3-fold

increase of 6-month mortality [2]. Studies revealed that intensive

care unit (ICU) delirium is underrecognized by intensivists and

nurses in daily routine care [3]. Using a validated assessment tool

significantly improves the ability of physicians [4] and nurses [5] to

identify ICU delirium.

Sedation practice predicts long-term mortality in critically ill

patients [6] and requires monitoring to define adequate targets

and control the effect of applied sedatives.

Pain is the major stressor for critically ill patients [7] and

chronic pain is a severe complication that was reported by 44% of

patients 6 months to 1 year after ICU discharge [8]. Assessment

for pain in mechanically ventilated patients is independently

associated with improved outcome [9].

On a national as well as international level, societies of critical

and intensive care medicine have taken efforts such as supporting

the development of guidelines [10–12] and offering simulation- as

well as online-training tools to drive attention on analgesia,

sedation and delirium management. Nevertheless, previous

national and international surveys demonstrated a low implemen-

tation of these screening tools into clinical practice: e.g., a survey

conducted on 1384 ICU practitioners in North America revealed

that more than half of them (59%) assessed their patients for

delirium but only 20% used a valid delirium assessment tool [13].
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The primary aim of this prospective, observational multicenter

study was to investigate the implementation rate of delirium

monitoring among intensivists. Secondly, we assessed the current

practice of analgesia and sedation monitoring as well as treatment

strategies for delirium. Finally, this study compares perceived and

actual practice regarding delirium, sedation and analgesia

management.

Results

Part one - Hospital and ICU data
The first questionnaire ("part one") yielded 101 complete forms

that were included in the data analysis. Five hundred and fifyt-six

forms were either not submitted or not completed (figure 1).

Characteristics of the ICUs that participated in the survey are

presented in detail in table 1. The median of patients per

physician was 4 (3–6), and the median number of patients per

registered nurse was 2 (1–2). The median number of beds per ICU

was 12 (8–18).

Fifty-six percent (n = 56) of all ICUs reported some kind of

screening for symptoms of delirium (table 2). Fourty-four percent

(n = 44) used a validated delirium screening tool. The most

frequently used score was the Confusion Assessment Method for

the ICU (CAM-ICU) (n = 37, 84%) followed by the Intensive Care

Delirium Screening Checklist (ICDSC) (n = 3, 7%), the Nursing

Delirium Screening Scale (Nu-DESC) (n = 2, 5%), the Delirium

Detection Score (DDS) (n = 1, 2%) and the Diagnostic and

Statistical Manual of Mental Disorders, Version IV (n = 1, 2%).

Routine sedation monitoring was implemented in 88% (n = 89)

of the ICUs (table 2). The most frequently used tool was the

Richmond Agitation Sedation Scale (RASS) (n = 48, 54%). The

Ramsay Sedation Scale was used by 27% (n = 24) and the

Sedation Agitation Scale (SAS) by 6% (n = 5) of the participating

ICUs. Thirteen percent (n = 12) of the respondents performed

sedation monitoring without the use of a sedation score. Thirty-

nine percent (n = 39) of the ICUs performed daily spontaneous

breathing trials (SBT) and 44% (n = 44) conducted daily sponta-

neous awakening trials (SAT). The implementation rate of a daily,

paired SBT and SAT was 34% (n = 34).

Eighty percent (n = 81) of the ICUs did routinely monitor for

pain (table 2). Ninety-three percent (n = 72) of them used a

validated tool for pain assessment. Thirty percent (n = 24) made

use of an instrument which was validated for deeply sedated and

mechanically ventilated patients. The most frequently used pain

score was the Visual Analogue Scale (VAS) (63%, n = 45) followed

by the Numeric Rating Scale (NRS) (57%, n = 41).

Almost all ICUs (98%) treated delirious patients with specific

pharmacological agents. Antipsychotics (APDs) were the most

frequently used agents (99%, n = 98). Eighty-two percent (n = 81)

of the ICUs used benzodiazepines (BDZs) as a part of their

treatment regime table 3.

ICUs which performed routine delirium monitoring with a

validated tool had implemented validated scores for analgesia (6%,

n = 3), for sedation (14%, n = 6) or for sedation and analgesia

(79%, n = 35). ICUs which did not screen for delirium with

validated scores, used sedation scores (21%, n = 12), pain scores

(16%, n = 9), sedation and pain scores (42%, n = 24) or neither

sedation or pain scores (21%, n = 12) (figure 2).

Part two - Patients Data
In the second part of the survey ("part-two"), respondents of the

first part were asked to enter patient specific data in a 32-item

questionnaire.

One thousand and four questionnaires were submitted out of

which 868 were fully completed and included in data analysis

(figure 3). We summarized the charactaristics of patients in

table 4.

The median time frame between ICU admission of patients and

the day of study was 6 days (2–15). Respondents reported that

48% (n = 417) of the patients were monitored for symptoms of

delirium; using a validated score in 27% (n = 234). Taking all

patients into account that were evaluated with a validated delirium

score, delirium prevalence was 44% (n = 103).

Fourty-three percent of patients (n = 369) were monitored with

a validated sedation and pain score: 74% of them were were

moderately or deeply sedated (RASS ,22/Ramsay.2/SAS ,4)

and 22% (n = 110) experienced significant pain levels (table 5).

Discussion

Our data reveal an implementation rate of delirium assessment

with a validated score of 44% which is to our knowledge the

highest rate documented so far. However, "part two" of the survey

revealed that only 27% of the patients were in fact monitored with

a validated score.

Data from previous national and international surveys reported

implementation rates between 2% and 34% [14–16]. Most of

them were surveys on a national level. In-line with recently

published surveys, more than half of the ICUs which participated

in our survey belonged to a university hospital (table 1). Results of

previous surveys indicate that routine delirium monitoring is more

often performed in university hospitals than in small teaching or

regional public hospitals [17]. This was confirmed by our data as

54% of the university hospitals used validated delirium scores

compared to 29% of the non-academic hospitals. Furthermore, we

observed that 11% of the respondents assessed for delirious

Figure 1. Consort diagram for questionnaire part one. This part
of the survey gathered general information about the participating
hospitals as well as (non-)pharmacological strategies for the manage-
ment of analgesia, delirium and sedation.
doi:10.1371/journal.pone.0110935.g001
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symptoms without using a validated score. Literature suggests that

delirium diagnosis due to clinical impression results in a high rate

of failure or delayed detection [3].

In "part two" of the survey, we observed a one-day-prevalence

of delirium of 44% which is consistent with previous reports [18].

Almost all of the ICUs (98%) stated that they treat delirious

patients with specific pharmacological agents. Surprisingly, even

ICUs that had not implemented some kind of delirium monitoring

prescribed drugs for symptoms that maybe related to delirium. A

national survey conducted by Gonçalves and colleagues revealed

that delirium was the most frequent reason for sedation and

midazolam was the most frequently used sedative [19]. There is

increasing evidence that BZDs are a major risk factor for

transitioning to delirium [20]. However, the majority of intensiv-

ists responded using BZDs for treatment of delirium.

In 2004 merely 8% of the ICUs in Germany monitored

sedation with a validated score [21]. ICUs from our survey

reported to use validated screening-instruments to assess sedation

depth in 77% of the cases. The fact that only 43% of the patients

were monitored regarding their sedation depth in actual practice

emphasizes that structured training programs might be required to

increase implementation rate [22].

If sedation is required, the coordination of a daily awakening

and breathing trial has been shown to be an effective procedure to

reduce mortality in ICU patients [23]. Thirty-four percent of the

ICUs had implemented a paired SBT and SAT. These data reveal

the necessity for improvement - especially regarding the imple-

mentation of evidence based sedation protocols.

From the patients’ perspective, pain is the major stressors during

critical illness [7,24]. Results from previous studies in the field of

pain management drew the conclusion that using specific

instruments for assessment, significantly improved outcome in

critically ill patients. [9,25]. In our survey, eighty percent of

respondents reported to routinely monitor for pain. Compared

with results from previous surveys that showed implementation

rates from 21% in general ICUs [26] up to 60% in European burn

centers [15], our results indicate increasing awareness regarding

pain assessment. A multicenter prospective observational study

conducted in 2004/2005 revealed that specific pain scores were

used in 28% of patients. Looking at our results of patient survey

data, the use of pain scores drops to 43%. It is noteworthy that

Table 1. Characteristics of participating intensive care units.

Characteristics n (%)

Type of hospital

University 56 (55)

Teaching 31 (31)

Other 14 (14)

Type of intensive care unit

Surgical 26 (26)

Medical 5 (5)

Mixed 69 (69)

Equipped for invasive mechanical ventilation

All beds 75 (74)

Some beds 24 (24)

No beds 2 (2)

Estimated mean intensive care unit length of stay

1–3 days 14 (14)

3–7 days 68 (67)

.8 days 15 (15)

No answer 4 (4)

doi:10.1371/journal.pone.0110935.t001

Table 2. Frequencies of analgesia, delirium and sedation monitoring in participating intensive care units.

Frequency Analgesia Delirium Sedation

n (%) n (%) n (%)

ƒ8 hours 50 (49) 30 (30) 79 (78)

.8 hours 9 (9) 13 (13) 5 (5)

Daily 1 (1) 13 (13) 5 (5)

As needed 21 (21) 0 (0) 0 (0)

Never 20 (20) 45 (44) 12 (12)

Reported frequencies include validated as well as non-validated methods.
doi:10.1371/journal.pone.0110935.t002
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70% of the ICUs did not use any assessment tool, specifically

developed for assessing pain in sedated patients (e.g. Behavioural

Pain Scale). Hence, sedated patients are at higher risk of suffering

from insufficient analgesia.

This survey contributes to our knowledge about the manage-

ment of analgesia, sedation and delirium in clinical practice. Until

now, there are only two studies that have been conducted on an

international level [15,27]. Furthermore, this study is the first to

report about delirium, sedation and analgesia in a general ICU

population, taking into account differences between perceived and

actual practice.

Nevertheless, limitations are inherent to surveys. We would

expect a responder bias regarding the participants of this study. It

is more likely that colleagues who are interested in delirium,

sedation and analgesia participated in the survey. Taking this into

account, it seems interesting that we found notable discrepancies

between guideline recommendations and current practice. Con-

sidering the above mentioned responder bias, this observed gap

may be even larger in reality. Further studies are necessary to

evaluate this realtionship.

Despite an extensive preparation (technical support, email

reminders etc.), a sixth of all webpage visitors completed the

questionnaire.

Regional differences regarding the management of analgesia,

delirium and sedation were not assessed.

The results of our survey indicate that awareness concerning a

systematic management of delirium, sedation and analgesia and

patient outcome is increasing. However, our data also show that

the implementation of these measures in daily routine lacks

behind. In our opinion, intelligent and sustainable implementation

strategies are of key importance in order to transfer guideline

recommendations to practise. The discrepancy between observed

practice and perceived practice is significant and shows a wide gap

between what we think we do and what we really do. Further

studies will be necessary to assess and evaluate implementation

strategies and improve clinical practice.

Materials and Methods

This prospective, observational multicenter study (ethical

approval No EA1/16- 5/10) was supported by the European

Critical Care Research Network (ECCRN). The study was

registered through Clinicaltrials.gov (identifier: NCT01278524)

and approved by the data protection officer of the Charité -

Universitaetsmedizin Berlin, Germany.

For collecting data, we developed two structured, web-based

anonymous questionnaires in English (electronic case report file =

Table 3. Pharmacological treatment strategies for delirium as applied by the participating intensive care units.

Drug type n (%)

Exclusively APDs 6 (6)

Exclusively BDZs 1 (1)

APDs and BDZs 18 (18)

APDs and Other* 12 (12)

APDs, BDZs and Other* 62 (61)

No answer 2 (2)

APDs, antipsychotics (e.g. haloperidol). BDZs, benzodiazepines. *a2 adrenergic agonist, selective serotonin re-uptake inhibitors.
doi:10.1371/journal.pone.0110935.t003

Figure 2. Monitoring of sedation, analgesia and delirium with
validated scores. Mosaic plot: The areas of the mosaic tiles are
proportional to the observed frequency of groups. Both, sedation and
pain monitoring. None, no sedation and no pain monitoring.
doi:10.1371/journal.pone.0110935.g002

Figure 3. Consort diagram for questionnaire part 2. This part of
the survey gathered actual practice on analgesia, delirium and sedation
management among included patients. Not allocable = there was
either no allocable token for questionnaire part one or most of the data
were entered incorrectly (e.g. RASS = 10, BPS = 22).
doi:10.1371/journal.pone.0110935.g003
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eCRF) using the server based software LimeSurvey (Version 1.82+).

The first questionnaire ("part one") contained 31 questions and was

designed to gather general information about the participating

hospital as well as (non-)pharmacological strategies for the

management of analgesia, sedation and delirium (Appendix S1).

In the second part, respondents were asked to enter patient specific

data in a 32-item questionnaire. We asked to complete this

questionnaire for each patient treated on the ICU during the

24 hour study period (January 25, 2011) (Appendix S2). In order to

link hospital data of part one with patient related data of part two

and keeping the survey anonymous, a token was generated for each

participant: with opening the study website (www.improve-icu.

com), users were presented a unique randomly generated numeric

code. This code had to be entered at the beginning of each

questionnaire. This numeric code allowed the allocation of the

different questionnaires to one participating hospital.

We promoted the survey six months before it was carried out:

Repeated email invitations were sent to all members of the

European Society of Intensive Care Medicine (ESICM). Technical

support was given by email and a telephone hotline on the day of

study. Participants could access and complete the online

questionnaires within one week. In addition to the online survey,

participants were given the possibility to download a printable

version of the survey and submit it by fax. Data from the printed

and online questionnaires were merged in a database and exported

to a worksheet for further statistical analysis.

Patients with a NRS or VRS or VAS of .4 or a BPS of .5

were considered to have relevant pain. Patients with a RASS ,22

or Ramsay .2 or SAS ,4 werde considered to be moderately or

deeply sedated.

Statistical Analysis: Exploratory data analysis were accom-

plished for all study variables. Discrete variables are expressed as

counts (percentage) and continuous variables as medians with

interquartile range (25th to 75th). Numerical calculations were

performed with IBM SPSS Statistics Version 19 and Aabel 3.0.6,

Gigawiz Ltd. Co.

Table 4. Demographic and clinical characteristics of included patients.

Characteristics (n = 868) n (%)

Demographics

Age, years 64 [51–73]*

Male 532 (61)

IMV 482 (56)

Type of admission

Elective 238 (27)

Emergency 630 (73)

Reason for admission

Surgical 378 (44)

Medical 440 (50)

Trauma 50 (6)

*Continuous variables are presented as medians with interquartile range [25th to 75th]. IMV, invasive mechanical ventilation.
doi:10.1371/journal.pone.0110935.t004

Table 5. Methods and results of analgesia, delirium and sedation monitoring among included patients.

Symptom/Syndrome (n = 868) n (%)

Analgesia

No monitoring 499 (57)

Relevant pain* 110 (22)

Delirium

No monitoring 451 (52.0)

Monitoring without score 183 (21.1)

Monitoring with score 234 (26.9)

Positive 103 (44.0)

Negative 131 (56.0)

Sedation

No monitoring 499 (57)

Moderate to deep sedation** 273 (74)

Methods and results of monitoring that was actually performed in included patients (questionnaire part two). *NRS or VRS or VAS.4 or BPS.5. **RASS ,22 or Ramsay
.2 or SAS ,4. CAM-ICU, Confusion Assessment Method for the Intensive Care Unit. DDS, Delirium Detection Score. ICDSC, Intensive Care Delirium Screening Checklist.
doi:10.1371/journal.pone.0110935.t005
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Supporting Information

Appendix S1 First questionnaire (‘‘part 1’’).
(PDF)

Appendix S2 Second questionnaire (‘‘part 2’’).
(PDF)
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