
After the pilot, a few minor changes were made, and then
the final Serbian version of RASS was copied and pre-
pared for inter-rater reliability and validity testing.

Population and settings of the study
This prospective cohort study included 301 patients

from the surgical intensive care units of the Clinical Cen-
tre of Serbia in Belgrade; Post-Anesthesia Intensive Care
Unit (PAICU) of the Abdominal Surgery clinic, PAICU of
the Orthopedic clinic and PAICU of the Abdominal Sur-
gery department of the Emergency centre. All of these
ICUs had 12, 9 and 39 beds respectively. The study was
approved by the local Ethical Committees of the clinics
where the research was conducted (respectively; No 215/
28.1.15.  No 01- 446/ 6.2.15.  No 695/ 19.2.15). We ob-
tained written informed consent from all patients or their
relatives. The respondents were recruited by the method
of successive sampling. The sample included all ventilated
and non-ventilated patients that had spent more than 24
hours in the PAICU and that were treated during the pe-
riod from 2 February 2015 to 12 March 2015. Hearing-
impaired and vision-impaired patients, as well as patients
not speaking Serbian, were excluded from the study. The
following variables were observed: age, gender, diagnosis,
type of surgery (elective or emergency) and the presence
of mechanical ventilation. 

Rating
Two investigators, after three days’ training time, in-

dependently of each other, applied the Serbian translation
of RASS in an ICU. The rating was conducted during five
days at the most, always in the same period of the day
(from 03.00 p.m. to 05.00 p.m.), in agreement with the in-
structions defined by the same team that had developed
and validated the scale in the English speaking area, al-
ready displayed in Table 1. There was no other formal
training recommended by the author13,14,16. 

As gold standard the investigators evaluated the re-
spondents in the same period, independently of other par-
ticipants in the study. As well as in the studies of other

validators13,14,17, the Glasgow Coma Scale (GCS) has been
used19 as gold standard. It was applied by the anesthesiol-
ogists in ICUs where RASS was validated.

Validation and inter-rater reliability 
The validation of the Serbian translation of the RASS

was performed based on the comparison of the results ob-
tained by applying this scale with the results obtained by
applying the scale used as the gold standard. 

The inter-rater reliability of the instrument was ob-
tained as a result of comparing the scores of the Serbian
translation of the RASS obtained by the two investigators.

Statistics
The inter-rater variability between the two raters was

determined with the use of Cohen's kappa coefficient (k).
The reliability of the questionnaire was assessed through
the calculation of the coefficient of correlation between
the score of the RASS scale and the score of the GCS;
Spearman’s correlation coefficient was used because the
data were not normally distributed. For the statistical
analysis, the Statistical Package for the Social Sciences
(SPSS) software (IBM Corp., Armonk, NY, USA) version
18, with the level of statistical significance p =0.05, was
used.

Results

The study included a total number of 301 respondents.
The baseline characteristics of the respondents are shown
in Table 3. The inter-rater reliability of the scale was high
(k ˃0.7) (Table 4). The degree of correlation between the
RASS and the GCS during all five days of observation
was high (˃0.7 for both raters, the fifth day). In all the
cases, Spearman’s correlation coefficient was highly sig-
nificant (p ˂0.001) (Table 5). 

Discussion

The only scale that measures the quantitative decrease
in the level of consciousness, translated for the Serbian
speaking areas is the GCS20. It is designed primarily for the
needs of the clinical neurosurgical practice, for quantifying
decreases in the level of consciousness in the patients who
have experienced head traumas19. Due to a lack of other in-
struments, the GCS is widely used in neurological, psychi-
atric, surgical and general medical intensive care units. The
introduction of the RASS in clinical practice enables the
measurement of both quantitative level of consciousness
and agitation level of patients hospitalized in ICU. 

This is the first study of reliability and transcultural
validation of the RASS in the Serbian speaking areas. Our
study has shown a high degree of inter-rater reliability (r
˃0.7), which corresponds to the results of other similar
studies (r =0.64-0.91)11,13,14. Furthermore, there has been
a high degree of compliance with the “gold standard”, i.e.
the scores of the RASS from -5 to 0 are highly correlated
with the scores of the GCS (r  ˃ 0.7; p ˂ 0.001). Similar re-
sults have been obtained by other authors as well; Nassar
et al (r =0.7; p ˂ 0.001) and Elly (r =0.91; p ˂0.01)14,17.
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Table 3: Baseline characteristic of the 301 adult patients
hospitalized in surgical intensive care units that the Richmond
Agitation-Sedation Scale was applied to.

Characteristic Number

Age, mean (range) years 61 (19-93)
Sex
Male, n (%) 153 (50.8)
Female, n (%) 148 (49.2)

Mechanical ventilation
Present, n (%) 86 (28.6)
Absent, n (%) 215 (71.4)

Surgery
Emergency, n (%) 118 (39.2)
Elective, n (%) 183 (60.8)

RASS, mean (SD) -0.01 (0.68)
GCS, mean (SD) 14.54 (1.33)
n: number of patients, RASS: Richmond Agitation-Sedation
Scale, GCS: Glasgow Coma Scale, SD: standard deviation.




