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Abstract
Background: The Richmond Agitation Sedation Scale (RASS) is one the 
sedation assessment tools recommended for use in the Adult Intensive 
Care Unit (ICUs). However, no sedation scales have been recommended 
specifically for pediatric use. Furthermore, sedation assessment in children 
is difficult due to the immature state of their cognitive and language 
abilities. We performed a study assessing inter-rater agreement for the 
RASS among nurses and physicians in our Pediatric ICU (PICU) before 
adopting this tool for routine use in our department. In this study, I 
investigated the raters' reliability between physician and nurse on RASS 
in PICU.

Methods: Patients who were mechanically ventilated in the PICU 
from January to May 2014 at A Pediatric hospital were enrolled. When 
evaluating the sedation level, a nurse and physician pair simultaneously 
scored the patient using the RASS, recording each score separately. Inter-
rater agreement was evaluated using the collected data.

Results: During the study period, 133 patients were scored on 445 
occasions by nurse-physician pairs. Overall nurse-physician agreement 
was high, with the Spearman correlation of ρ = 0.914. However, the inter-
rater agreement was lower at a RASS of 1 (54%), -2 (80%), and -3 (80%). 
When the nurses gave RASS scores of -2 to 1, the physicians gave lower 
scores than the nurses in disagreeing pairs (94%: 16/17).

Conclusions: Overall agreement in the RASS scores between nurses and 
physicians was high for critically ill infants and children. However, in a 
certain segment of the score range, physicians tended to give lower scores 
than nurses.

Keywords: Richmond Agitation Sedation Scale, Pediatric Intensive Care 
Unit, Nurses, Physicians, Inter-rater agreement

Purpose: In this study, I investigated the raters' reliability between 
physician and nurse on RASS in the Pediatric Intensive Care Unit (hereinafter 
referred to as "PICU").

Background
Sedation is one of the essential interventions in ICU. To increase the 

patient's comfort and reduce complications associated with sedation, it is 
essential to precisely set the target of sedation depth for each patient and 
appropriately maintain the particular depth [1-3]. For instance, excessively 
deep sedation would cause difficulty in ventilator weaning due to the atrophy 
and weakness of respiratory muscles, which may result in prolonging a 
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ventilator fitting period or developing ventilator-related 
pneumonia (VAP) [4]. On the contrary, under a shallow 
sedation depth, a report shows that the case of accidental 
extubation in ventilators increases, followed by restlessness 
or agitation [5]. Therefore, establishing an objective "sedation 
scale," a common standard among medical professionals in 
evaluating the sedation depth, should be mandatory. The use 
of the sedation scale is currently recommended in practice 
on patients under intensive care management, particularly 
during mechanical ventilation management [6]. Given 
this situation, the use of the Richmond Agitation Sedation 
Scale (hereinafter referred to as "RASS") has been recently 
recommended, mainly for adult patients, as an appropriate 
sedation scale [3, 7, 8]. 

However, on the other hand, no recommendation has been 
made to use a specific sedation scale in the field of Pediatrics 
[9]. The cognitive and language abilities of pediatric patients 
are underdeveloped, in which the process of informed 
consent is often problematic. To make matters worse, those 
infants may suffer significant stress, not only from medical 
treatment or surroundings of a unique ICU environment but 
also from being separated from their family. Therefore, the 
management of pediatric patients in ICU is often challenging, 
which requires deeper sedation depth and a higher level of 
pain relief than those of adult patients [8]. However, the 
number of sedation scales assessed for their reliability and 
validity in pediatric patient management in mechanical 
ventilation is quite limited [10]; although the state behavioral 
scale (SBS) has been reported as a candidate for sedation 
scale of pediatric patients, no recommended sedation scale 
has been established in the treatment of pediatric patients as 
in its adult counterpart. Consequently, a simple and reliable 
scale in determining appropriate sedation depth according 
to each patient's growth development stages is required. We 
have introduced RASS since 2014 in our hospital, and our 
physicians and nurses have assessed the optimal sedative 
level for each patient.

Methods
The study was conducted in pediatric patients admitted to 

PICU of A Pediatric hospital from January to May 2014 and 
are under mechanical ventilation management with sedative 
dosage. Patients administering the muscle relaxant, patients 
under mechanical ventilation management by high-frequency 
oscillatory ventilation, and airway pressure release ventilation 

was excluded. We adopted RASS for the sedative scale since 
its validity and reliability have been verified.

As for the method for measuring the sedative depth, I 
assigned two medical professionals as raters, namely, the 
nurse assigned to the patient and the physician of PICU. 
These two raters measured the sedation depth simultaneously 
or independently using RASS. I performed the assessment 
based on the assessment criteria of RASS as follows.

1. Observe patient (0-+4 judgment): Observe patient for 30
seconds only by visual diagnosis to determine score 0 to +4.

2. Give the patient the call stimulation (−1 to−-3 judgment):
Call the patient's name out loud or instruct him/her to
open eyes. Repeat if the patient cannot make eye contact
for more than 10 seconds. Determine score −1 to −3 only
by the reaction to the call stimulation.

3. Gives body stimulation to the patient (−4 to −5 judgment):
If the patient poses no response to the call stimulation,
shake his/her shoulder or rub the breastbone. Based on the
reaction to body stimulation, determine score −4 or −5.

Assessment results were filled out on the designated form
and kept in the envelope placed in PICU.

As for data analysis, after creating a bubble chart, I 
calculated Spearman's rank correlation coefficient and 
verified the concordance rate. Then, I verified each score's 
concordance rate.

There are no conflicts of interest in this study. This study 
was conducted following the Ministry of Health, Labour and 
Welfare's "Ethics Guidelines for Medical Research involving 
Human subjects" with the proper ethical considerations. I 
also obtained approval from the Research Ethics Committee 
at each relevant institution before commencing my study.

Results
The relationship of scores of the RASS evaluated by 
a bedsides nurse and physician

I conducted a total of 445 assessment on 133 patients. 
Backgrounds of the subjects are; the median age in the month 
was 14 months, the median of mechanical ventilation days 
was six days, and the median days admitted to PICU was 10 
days (Table 1). 

Age, median months (IQR) 14 (5-51)
Pediarric Index of Mortality 2, median % (IQR) 4 (1.3-4)
Before entering the PICU, Pediartic Cerebral Peformance Category , median (IQR) 1 (1-3)
PICU stay , median days (IQR) 10 (5-24)
Duration of mechanical Ventilation, median day (IQR) 6 (3-21)

Table 1: Patient's demographics and outcomes (n=133)
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Mismatch scores the RASS evaluated by a bedside 
nurse and physician

As for the administration of the analgesic sedative agent, 
based on the continuous administration of midazolam and 
opioids as a first-line drug, dexmedetomidine, ketamine, or 
phenobarbital was dosed as a second-line drug or an adjuvant. 
Adjustment of the drug dose was adequately performed 
under the instruction of an intensive care physician stationed 
there. RASS score results of physician and nurse showed a 

high correlation, with the correlation coefficient of ρ = 0.914 
(Figure 1). In patients' discordance, the nurse assessed as 
RASS=−2 to 1, indicating that the nurse tended to assess the 
patients with the sedation level shallower than the physician 
(94%: 16/17) (Table 2). Concordance rate for each RASS 
score was low in RASS=+1 (54%: 7/13), RASS=−2 (80%: 
21/26), and RASS=−3 (80%: 47/59) (Table 3).

Concordance rate for each RASS score was low in RASS= 
+ 1(54%, 7/13), RASS=−2 (80%, 21/26), and RASS=−3
(80%, 47/59)

Figure 1:  The relationship of scores of the RASS evaluated by a bedsides nurse and physicianabc

a. Spearman’s rank correlation coefficient
b.	The correlation coefficient of ρ = 0.914
c. 445 aseessments

Table 2: Mismatch scores the RASS evaluated by a bedside nurse and physicianab

a. 445 assessments
b.	The nurse assessed as RASS=−2 to 1, indicating that the nurse tended to assess the patients with the sedation level

shallower than the physician (94%, 16/17)
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Discussion
RASS enabled us to assess pediatric patients in PICU in a 

relatively short time. Rater's concordance rate demonstrated a 
high correlation with the correlation coefficient of ρ = 0.914, 
showing high concordance. On the contrary, the concordance 
rate was low in scores +1, −2, and −3. In the assessment of 
consciousness level by eye contact and gaze, it is difficult 
to assess correctly in infants, and therefore it is likely that it 
depends mostly on the experiences and skills of physicians 
and nurses. We judge that the infant shows interest if we 
observe its eyes being open, pursued, or fixed on something, 
whereas the duration of pursuit or vision fixation of infants 
is relatively short in most cases [11]. Depending on the 
patient and the rater's positional relationship, the pursuit and 
vision fixation cognition can be challenging. For that reason, 
the assessment itself was considered to be complicated. 
Similarly, it is difficult for infants to be calm even when the 
consciousness is clear, and then even in the same patient's 
condition, it is considered to be different assessments of 
"calm (0)" or "restless (+1)" depending on the rater.

The physician was inclined to assess the sedation deeper 
than the nurse for the raters' discordance. Caring nurses are 
always sensitive to the patient's condition at the bedside, so 
the condition of a "calm" patient that the nurse thinks may 
suppose a less body movement state than the physician 
thinks "calm" patient is. Nurses often encounter situations 
where patients do not feel at ease and are working to prevent 
accidental extubation. Furthermore, when introducing RASS, 
we conducted a questionnaire survey on the optimal sedative 
level to physicians and nurses in advance. Among them, the 
result that nurses usually feel "sedation is shallow" accounts 
for a majority. Further, when the pediatric patient did not feel 
at ease, the nurse took about 10 minutes to play with him/
her. From this situation, the condition of a "calm" patient that 
the nurse thinks may suppose a less body movement state of 

the patient than the physician thinks "calm" patient is, which 
affects the likelihood to assess the sedation depth shallower. 
Therefore, it is considered that physicians are inclined to 
assess the sedation depth deeper than nurses.

An appropriate use of sedatives contributes to improving 
outcomes in adults, such as prevention of VAP, reduction 
in the period of artificial respiration management, and 
improvement in survival [11-13]. The results of this study 
suggest that optimizing sedation management using RASS 
may reduce the risk of VAP. Muscle weakness and functional 
impairments, such as cognitive/mental function disorder, are 
known complications after artificial respiratory management 
and have been labeled as ICU Acquired Weaknesses [14]. 
To prevent these conditions, it is necessary to appropriately 
manage the risk factors in the acute phase, with particular 
attention to the appropriate management of sedatives. RASS 
assessments are thus an important component of the PICU 
VAP prevention bundle. Previous studies have also shown 
that proper sedation management with RASS reduced the 
incidence of VAP in the PICU [15]. COMFORT scale has 
been reported for the sedation scale targeted for children 
[16].  However, because this scale itself shows the patient's 
discomfort, pain is also included, which we cannot distinguish 
between analgesia and sedative. Assessment results are 
indicated by each item's total points (8-40 points), so it is 
difficult to set the target value in advance as a drawback. The 
reliability and validity of the State Behavioral Scale have 
been established, a Japanese version is also being developed 
[17]; however, its application in the PICU is complicated by 
the number of evaluation items. We assessed the sedation in 
PICU using RASS. It was a high concordance rate among 
physicians and nurses so that it could be easily assessed. 
Previous studies have also shown that RASS is quick, 
intuitive, and an excellent tool for use in the PICU [18]. In 
adults, RASS is used as part of the CAM-ICU for delirium 
evaluation. On the other hand, there is also pCAM-ICU in 
children [19, 20]. pCAM-ICU is to be evaluated using RASS. 
However, assessing the consciousness level by eye contact 
and gaze used in RASS may be difficult in infants, evaluating 
sedation and excitement using RASS may develop delirium 
evaluation in the future.

Limitations of the study
This study has several limitations. First, this was a 

single-center study. Second, it is considered that we could 
not sufficiently examine the influence of the medical care 
experience and RASS assessment proficiency level of nurses 
and physicians. In fact, it has been suggested that RASS 
can be an evaluation tool for pediatric patients through 
educational intervention [21]. Further, the validity of the 
RASS for children has not been adequately evaluated. The 
RASS is adapted for children by developing evaluation 

RASS The Inter-rater agreement rate (%) Match number/Total

3 100 1/1

2 100 1/1

1 54 7/13

0 94 65/69

-1 88 15/17

-2 80 21/26

-3 80 47/59

-4 86 92/106

-5 90 138/153

Table 3: RASS level evaluated by nursesab

a. 445 assessments
b. Concordance rate for each RASS score was low in RASS=+1(54%, 7/13),

RASS=−2 (80%, 21/26), and RASS=−3 (80%, 47/59)
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criteria according to their age and conscious levels, and the 
validity of this scale needs to be assessed with more patients.

Conclusions
Though RASS's concordance rate between physicians 

and nurses in PICU was mostly high, there was still room for 
improvement. Moreover, the physicians assessed the sedation 
depth deeper than the nurses in the shallower sedation degree 
area from aptitude.
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