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Abstract

Objective: The level of sedation in mechanically ventilated patients is most often assessed with the Ramsay Scale. Its reliability, however, has
never been evaluated in a large group of professionals using the Ramsay Scale in daily clinical practice, while differences in interpretations
among professionals have been indicated. We developed a written stepwise instruction to optimize the inter-observer reliability of the
Ramsay Scale within a large group of Intensive Care (IC) nurses.
Design: Reliability study.
Setting: The Intensive Care Cardiology (ICC) and the Intensive Care Thoracic surgery (ICT) units of a university hospital.
Patients and participants: The study population comprises randomly selected mechanically ventilated patients and IC nurses with a
bachelor's degree in Nursing and an IC certification. In total 2x105 Ramsay measures were performed in 45 patients by 24 nurses.
Measurement and results: Analysis of 105 paired Ramsay scores showed an almost perfect agreement between observers (weighted K (Kw)=
0.90). In both ICC patients and ICT patients, agreement between Ramsay scores was high (Kw=0.95 and Kw=0.86, respectively).
Conclusion: By using a written stepwise instruction with the Ramsay Scale, the inter-observer reliability of the level of sedation
measurements, performed in daily clinical practice within a large team of IC nurses, proved to be almost perfect.
© 2008 European Society of Cardiology. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Sedation is often a necessary component in the care of
critically ill patients requiring mechanical ventilation [1]. In
most cases a sedation strategy aims at a level of conscious-
ness that prevents agitation, anxiety and discomfort but
also prevents oversedation to avoid a longer ventilation
period than needed and related complications [1,2].
Adequate monitoring of the level of sedation in ventilated
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patients is therefore essential in Intensive Care (IC) manage-
ment [3].

Several measurement tools are available to quantify the
level of sedation. The Ramsay Scale, a 1-item scale with six
response options describing the observed sedation level
(Table 1), [4] is most often used in both research and clinical
practice [5]. The Ramsay Scale is simple and feasible, with a
high face-validity [6]. Among subjective measures, the
Ramsay Scale has shown the highest criterion validity by
comparison with more objective measures like the auditory
evoked potentials (AEP) [7]. Also, for two response options
of the Ramsay scale a satisfying comparison has been shown
with an electroencephalogram (EEG), [4] and the total
Ramsay Scale proved to be comparable with the BiSpectral
ed by Elsevier B.V. All rights reserved.
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Table 1
Ramsay scale with stepwise instruction.

Added instruction Original scale

Stepwise assessment Observation Ramsay score

Step 1 Observe the patient. Anxious, agitated or restless 1
Step 2 Walk to the patient. Eye contact and response to commands? Cooperative, oriented and tranquil 2
Step 3 Talk to the patient. Eye contact and response to commands? Sedated but response to commands 3
Step 4 Physically stimulate by shaking the shoulder while speaking loudly

to the patient. Response within 10 s?
Asleep; brisk response to physical
stimulation or loud auditory stimulus

4

Step 5 Physically stimulate the patient by shaking the shoulder while
speaking loudly to the patient. Response after 10 s?

Asleep; sluggish response to physical
stimulation or loud auditory stimulus

5

Step 6 Use painful stimuli. No response? Asleep; no response to painful stimuli 6
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Index (BIS) [8] and with heart rate variability [9].
Convergent validity of the Ramsay Scale, by comparison
with other subjective measures, proved to be high when
compared with the more detailed Richmont Agitation-
Sedation Scale (RASS) [10]. Reliability has shown to be
good, but was assessed pair wise only in thoroughly trained
assessors [10,11].

The Ramsay scale was introduced at the Intensive Care at
the start of our sedation project using a nurse-led sedation
protocol aiming to improve the quality of sedation to effect the
duration of mechanical ventilation. The need for a user's
instruction became apparent when the Ramsay Scale was used
routinely by 2 teams of IC nurses and was also found in the
literature [5,12–14]. There was a difference in opinion, for
example, about how to classify a patient who is asleep but
anxious or agitated when woken up after application of
stimuli. This patient can be classified in Ramsay 4 because he
is asleep at first but also Ramsay 1 because he is agitated when
woken up. We therefore developed a written instruction, with
a stepwise assessment approach (Table 1), to optimize the
inter-observer reliability of the Ramsay Scale when used in
daily clinical practice by a large team of IC nurses.

2. Materials and methods

The study population comprises 24 IC nurses, with a
bachelor's degree in Nursing and an IC certification, who
observed 45 randomly selected mechanically ventilated adult
IC patients. Patients in whom the level of sedation could not
be regulated with medication were excluded, such as patients
who are in coma for neurological reason, and patients in
whom neuromuscular blockade was administered. For
measuring the level of sedation the Ramsey Scale was
used (Table 1). The Ramsay scale is a one item scale with six
response options describing the observed sedation level. The
medical ethics committee approved the study and it was
performed using the standards of good clinical practice.

2.1. Data collection

Couples of IC nurses randomly selected patients for
assessment of their level of sedation, independently of each
other. We aimed at an equal distribution of the measurements
across patients and nurses. A strict protocol was applied for
obtaining unbiased double scores. For example, to prevent a
situation in which the first nurse finds a patient asleep
(Ramsay 4) and wakes him or her up, while the second nurse
finds the patient still awake (Ramsay 2) a few minutes later.
The protocol dictated that both nurses approached the bed
together, and the patient was first classified as awake
(Ramsay 1–3) or asleep (Ramsay 4–6) by both nurses. Then,
one of the two nurses gave stimuli according to the written
instruction, and both nurses gave a Ramsay Score,
independently of each other, at the same time.

2.2. Statistical analyses

Dichotomous data are described as numbers and
percentages, and continuous data are presented as means
with standard deviation (SD). We used the weighted Kappa
(Kw) statistic to estimate inter-observer agreement on the
Ramsay Scale. Kw reflects the amount of agreement beyond
chance between the scores. Kw values are interpreted as poor
(Kwb0), slight (Kw=0–0.20), fair (Kw=0.21–0.40), mod-
erate (Kw=0.41–0.60), substantial (Kw=0.61–0.80) or
almost perfect (Kw=0.81–1.00) [15].

3. Results

Mean age of the 45 included patients was 63 years
(SD=15 years), and the majority were male (62%). In most
patients (56%) one Ramsay score was obtained, in 16 (36%)
2–5 scores, and in 4 patients (8%) more then five scores
were performed. Of 105 paired measurements, 2×50 scores
were obtained in Acute Cardiac Care patients and 2×55
scores in Thorax surgery patients.

In total, 24 of 28 ICC nurses (86%) participated. The
reasons for nonparticipation were holiday, sickness, or a
part-time job with only evening or night shifts during the
study period. Of the 24 participating nurses, 19 were female
(79%) and mean age was 43 years (SD=7). The majority
(79%) had worked on the ICC for more than 5 years. Our aim
of equal participation of all IC nurses was achieved with the
large majority (79%) bringing out 5–10 Ramsay scores.

In both ICC and ICT patients, Ramsay 1 (agitated) was
rarely scored (1% and 2%, respectively), while Ramsay



Table 2
Agreement of the 105 paired Ramsay scores.

Ramsay-score observer 2 Total

1 2 3 4 5 6

Ramsay-score observer 1 1 0 1 0 1 0 0 2
2 1 35 4 0 0 1 41
3 0 0 5 2 0 0 7
4 0 2 2 10 1 0 15
5 0 0 0 1 10 0 11
6 0 0 1 0 4 24 29

Total 1 38 12 14 15 25 105
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score 2 (cooperative) was most often observed (35% in ICC
patients, and 44% in ICT patients). Oversedation (Ramsay
score 6) also occurred frequently in both ICC and ICT
patients (24% and 30% of the scores, respectively).

Analysis of 105 paired Ramsay scores showed an almost
perfect agreement between observers (Kw=0.90). In both
ICC patients (Kw=0.95) and ICT patients (Kw=0.86),
agreement between Ramsay scores was high. Agreement
between observers was highest for Ramsay score 2 (70/79
scores=89%) and lowest for Ramsay score 1 (0/3=0%)
(Table 2). Disagreement most often occurred between
Ramsay scores 3 and 4 (8/48=16%). Disagreement between
observers exceeding one sedation level occurred in 5 out of
105 paired observations (5%).

4. Discussion

By using a written stepwise instruction with the Ramsay
Scale, the inter-observer reliability of the level of sedation
measurements, performed in daily clinical practice within a
large team of IC nurses, proved to be almost perfect.

Adding a written stepwise instruction to the Ramsay scale
solved various interpretation problems between IC nurses as
observed earlier in clinical practice [5,12–14]. For example,
a difference in rating of patients who were asleep but woke
up agitated after stimuli, was rarely observed after
implementation of a stepwise written instruction. In this
example, using the instruction leads to Ramsay score 4, that
is the patient is asleep. The fact that the patient is restless or
agitated when waken up is additional information that should
be further explored. A delirium screening scale, for example,
could be used to assess the presence of a delirium, or if the
patient is in pain attention should be focused on that aspect.
The level of sedation, however, remains level 4.

Earlier research by Ely et al demonstrated a high inter-
observer reliability of the Ramsay scale, but two research
workers performed all 290 measures [10]. Also research by
Riker et al revealed a high inter-observer reliability of the
Ramsay scale [11]. In this study, however, nine specifically
trained IC nurses carried out the measurements. Both studies
do not reflect clinical practice, but an artificial situation.
Several authors have therefore expressed a need for
clarification when the Ramsay scale is used in daily clinical
practice [5,12–14]. Our study shows that adjustment of the
Ramsay scale is not necessary. Using a written stepwise
instruction showed to provide sufficient clarification.

Metric qualities of the Ramsay scale have mainly been
evaluated in IC patients in general, without exploring
differences in performance among subgroups. Our study
showed a high inter-observer reliability of the Ramsay scale
in both ICC and ICT patients. Research to confirm our
positive findings on inter-observer reliability in other IC
patient groups is recommended.

Despite the high frequency of sedation assessment in
critically ill patients and the large amount of published
sedation scales, all available scales have limitations. One-
item scales are feasible for frequent assessment but fail to
fully describe the level of sedation of a patient and also fail to
evaluate whether the various possible aims of sedation, i.e.
amnesia or relieve of pain or anxiety, are achieved.
Additional assessment is often needed for evaluation of
these aims. These limitations must be taken in account while
using the Ramsay scale, and depending on the aim the
sedation strategy the use of other scales should be
considered.

Adequate sedation of mechanically ventilated patients
requires a systematic monitoring of the level of sedation. By
using a written stepwise instruction, the one-item Ramsay
scale proved to be a reliable instrument for routine assess-
ment of the level of sedation in daily clinical practice by a
large group of IC nurses.
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