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respiratory complications, gastrointestinal hemorrhage, 
cardiovascular complications, and bed sore.[1] Meanwhile, 
patients’ fight with the ventilator is one of the common 
complications of this supportive treatment. Using a tracheal 
tube and a ventilator can lead to patients’ stimulation, 
anxiety, pain, and discomfort that result in many 
physiological and psychological complications.[2]

However, to reduce patients’ discomfort, sedation is 
routinely administrated with the goal of providing comfort 
to the patient.[3] Patients’ sedation with sedatives, narcotics, 
and tranquilizers can lead to facilitation of mechanical 
ventilation and treatment, decrease in patients’ physical 
and psychological discomfort, and anxiety control.[4,5] On 

IntroductIon

Mechanical ventilation is one of the supportive 
treatments used for various reasons such as the 
need to control patients’ respiration during surgery 

or treatment of severe head injuries and maintaining 
oxygenation when patients’ ventilation is inadequate. 
Despite numerous benefits in using such mechanical 
ventilation machines, their long‑term use may lead to several 
problems such as ventilator‑associated pneumonia (VAP), 
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AbstrAct
Background: Mechanical ventilation is one of the supporting treatments that are used for different reasons. To reduce patients’ 
inconvenience caused due to using tracheal tube and ventilator, sedation is routinely used. Using scales for the sedation, for 
example, Richmond Agitation Sedation Scale (RASS), may reduce dose of sedation and length of mechanical ventilation.
Materials and Methods: This study is a randomized clinical trial on 64 patients selected from three intensive care units (ICUs ) in 
Isfahan, Iran. Through random allocation, 32 patients were assigned to each of the study and control groups. In the control group, 
patients’ level of consciousness and the amount of drug consumption in every shift, based on physician order, were recorded. In 
the study group, RASS score was recorded every hour and sedation was administered based on that. The purpose of the study 
was to investigate of application of RASS for drug consumption until weaning of the patient from the ventilator. Independent t-test 
with significance level of 0.05 was used.
Results: Results showed no significant difference in the mean consumption of midazolam and morphine after intervention, but 
there was a significant difference in fentanyl  (P = 0.03) consumption (379 µg in the control group vs 75 µg in the study group) 
between groups after the intervention. The mean duration of being connected to the ventilator was significantly less in the study 
group (P = 0.03).
Conclusions: Application of RASS by nurses leads to a decrease in sedation consumption, connection to ventilator, and length 
of stay in the hospital.
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the other hand, in spite of having all the above‑mentioned 
advantages, patients’ sedation has also some problems, and 
has thus been reported as an issue in treating these patients.

Studies show that using a high amount of sedatives to 
sedate the patient can lead to respiratory system depression 
and, consequently, prolonged patients’ connection to the 
ventilator, an increase in medication costs, medication 
dependency, respiratory infection, and therefore finally 
leading to high hospitalization costs.[6] Lesser consumption of 
such medications can also lead to anxiety, hyperactivity, pain, 
hypertension, and tachycardia and has unpredictable effects 
on patients’ function.[7] With regard to the aforementioned 
points, striking a balance in the management of patients’ 
anxiety and pain to control the side effects and using a 
medication by which no respiratory depression occurs is 
one of the most challenging medical and nursing cares. 
Meanwhile, using a specific and accurate program that can 
detect and reduce these complications and is accepted by all 
is among the main problems in injection of such medications. 
Striking a balance in this regard or prediction and reduction 
of patients’ anxiety, restlessness, and pain without patients’ 
deep sedation are all controversial.[8,9] Some scales have 
been designed in this context. Research shows that using 
such scales of sedation and their scoring system can reduce 
the length of ventilation, and the incidence of pain and 
hospital infections.[10] There are some scales such as patients’ 
comfort scale (CS), which was designed in 1992 to investigate 
patients’ stimulation and reaction to the environment of ICUs 
by assessing respiration, muscle tone, and other physical 
parameters. Ramsay scale, designed in 1974, is the first scale 
to assess patients’ comfort and it only measures patients’ 
stimulation. Another scale is Richmond Agitation Sedation 
Scale (RASS) that assesses patients’ sedation.[4] Meanwhile, 
research showed that application of RASS is more clear 
and convenient and takes lesser time, leads to patients’ 
connection to the ventilator for a shorter time, and shorter 
duration of stay in the ICU, compared to other scales.[11,12] But 
some other studies show that application of this scale does 
not result in patients’ recovery, and moreover, it increases 
the risk of patients’ early and unsuccessful extubation and 
incidence of stress disorder.[10] Goodwin et al. (2012), in a 
study conducted in Germany on using sedation to have the 
body organs function at their best, showed that using RASS 
leads to sedation in intubated patients, and a reduction in 
medication consumption and their complications including 
delirium.[13] Payen et al. (2007), in a study conducted in 44 
ICUs in France on the correct practice of sedating the patients 
connected to ventilator in the ICU, showed that using scales 
such as RASS led to reduced need for the sedative (43% vs 
72%).[14] On the contrary, Albert and Adam (2006) reported 
that using RASS had a lesser effect on the number of days of 
hospitalization of the patient and the mechanical ventilation.[15] 
Back et al. (2008) reported in Australia that using RASS had 

no notable effect on ventilation, hospitalization length, and 
patients’ mortality.[16] With regard to the existing controversy 
about the efficiency of RASS in different studies and nurses’ 
need to use various evaluation scales for a better quality of 
care, the researchers thought that conducting the present 
study to investigate the efficacy of RASS and sedation of the 
patients, connected to ventilators, with the cooperation of the 
physicians and nurses is essential. Its effect on the length of 
mechanical ventilation, type and dosage of medications for 
patients’ sedation was also investigated in the present study.

MAterIAls And Methods

This is a two‑group clinical trial in which the effect of sedation on 
the results of RASS application among the patients connected 
to ventilator, as well as its effect on the length of mechanical 
ventilation, type and dosage of the consumed sedative among 
the patients in the study group were evaluated and measured. 
A total of 64 patients were selected by random allocation from 
three ICUs in Al‑Zahra hospital in Isfahan, Iran during 2013–
2014. After getting permission from the nursing and midwifery 
school, and handing her letter of introduction to the authorities 
of Al‑Zahra hospital and explaining the research project to 
the head nurses of ICUs in Al‑Zahra hospital, the researcher 
entered the selected ICUs. Firstly, necessary explanations about 
the research and correct application of RASS were given to all 
nurses in the wards by the researcher and an anesthesiologist, 
and the obscure points were clarified. Then, following the 
ethical considerations including explanation of the method, 
maintaining the confidentiality of patients’ information, and 
obtaining consent from patients’ accompanying persons in all 
three ICUs in Al‑Zahra hospital, the subjects were selected by 
convenient sampling. After the subjects meeting the inclusion 
criteria were selected, they were assigned to study and control 
groups through random allocation by use of random numbers 
table until there were 32 subjects in each group. Subjects’ 
demographic characteristics were recorded by the researcher. 
In the control group, patients’ glasgow coma scale score was 
calculated and recorded, and the sedatives such as midazolam, 
morphine, and fentanyl, based on physician’s order (PRN if 
needed) in each shift, were given [Table 1]. The criterion for 
PRN was nurses’ and physicians’ personal judgments without 
use of RASS.

Validity and reliability of this scale in Iran were established 
by Tadrisi et al. in Bagiatollah University of Medical Sciences 
among 120 patients (α =95%).[12] Before conducting the 
research, its validity and reliability were investigated among 

Table 1: Basic dosage of sedation consumption[20]

Fentanyl 1.5-3.5 µq/kg iv q 0.5-1 h Drip: 0.7-10 µq/kg/h

Morphine 0.01-0.15 mg/kg iv q 1-2 h Drip: 0.07-0.5 mg/kg/h

Midazolam 1-3 mg
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10 patients in a pilot study under the supervision of the 
research supervisor in Al‑Zahra hospital, and after obtaining 
his and the anesthesiologist’ approval, the research was 
conducted on 64 patients.

In the study group, the score of RASS was checked and 
recorded in different shifts every hour by the researcher or 
her co‑worker and sedation was administrated accordingly.

The type and dosage of sedatives were recorded and 
compared in each group. To score RASS, three sequential 
steps of observation, reaction to auditory stimulation, 
and reaction to physical stimulations were used [Table 2]. 
Firstly, the patient was observed and scored from 0 to +4 if 
conscious [rows 1–4 in Table 2]; but if unconscious, he/she 
was called loudly for several times, and if there was a response, 
he/she was scored from −1 to −3 [rows 5–7 in Table 2]. 
At the last step, which was the step of painful stimulation, 
the patient’s sternum was pressed hard and the patient 
status was scored from −4 to −5 [rows 8–9 in Table 2]. 
After determination of RASS score, the medication dosage 
was determined with the goal of maintaining the patient in 
sedation scores between −1 and 0. If the patient obtained 
scores +1–+4, it showed inefficiency of the ventilator 
or patient’s inappropriate conditions or inefficiency of 
sedation. In such a case, firstly the ventilator and other 
equipments were checked, changeable causes (position and 
hypoxia) were modified, the environment was modified, 
and verbal assurance was given to the patient. If patient’s 
restlessness remained steady, the researcher informed the 
anesthesiologist about the patient’s condition and the 
anesthesiologist increased the primary dosage of sedation 
or changed the medication based on patient’s obtained 
RASS score. Ultimately, the patient was assessed by RASS 
every hour to check whether the patient had obtained the 
favorite score (from −1 to 0) or not. Dosage and type of 
medication were changed based on the low or high score 
of the patient, and medication was administered under the 
supervision of the researcher or an anesthesiologist.

The patients who scored negative scores less than −1 to 
−5 seemingly had higher sedation and, consequently, 
their medication was reduced based on the physician’s 
order to reach the favorite score. In the study group, 
patients’ constant monitoring was done by the researcher 
based on RASS, and any changes were reported to the 
anesthesiologist. Dosage of sedation differed based on 
the patients’ condition. For the patients who received 
scores 0 to −1, the level of sedation was appropriate and 
medication was continued without any change. Using 
this scale in the study group was continued for 24 h a 
day from patients’ intubation to disconnection from the 
ventilator. The condition was investigated in the morning 
and evening shifts by the researcher and in the night shift 
by a trained co‑worker, and was compared with that of 
the control group. In all working shifts, trained nurses 
cooperated with the  researcher. Data were analyzed by 
using SPSS version 18. Independent and paired t‑test, 
with a significance level of 0.05, was used for comparisons.

results

Chi‑square test with regard to sex (P = 0.78) and 
independent t‑test with regard to age (P = 0.69) showed 
no significant difference between the two groups. In the 
study and control groups, subjects’ age ranged 18–84 years 
with mean (SD) of 54.3 (22.1) years and 19–89 years with 
mean (SD) of 56.4 (21.2) years, respectively.

There was no significant difference in weight between the 
two groups (P = 0.08). Results showed that the consumption 
of midazolam and morphine was not significantly different, 
but the mean consumption of fentanyl showed a significant 
difference (P = 0.03) between the two groups. Mean length 
of connection to ventilator was significantly lower in the study 
group compared to the control group. As the consumed 
medication dosages and subjects’ weight were not identical 
in the two groups, to control the confounding effect of these 
variables, analysis of covariance (ANCOVA) was adopted, 

Table 2: Richmond Agitation Sedation Scale
Combative, overtly combative/violent. Danger to staff Combative +4

Very agitated, pulls/removes tubes or catheters. Aggressive Very agitated +3

Agitated, non purposeful movement. Not synchronous with the ventilator Agitated +2

Restless, anxious, but movements not aggressive/violent Restless +1

0 Alert and calm Alert and calm 0

Drowsy, sustained awakening (>10 s) with eye contact to voice Drowsy −1

Light sedation, briefly awakens (<10 s) with eye contact to voice Light sedation −2

Moderate sedation, movement to voice, but no eye contact Moderate sedation −3

Deep sedation, no response to voice. Movement to physical stimulation Deep sedation −4

Unarousable, no response to voice or physical stimulation Unarousable −5
Procedure: (1) Observe patient. Calm? (score 0) Restless or agitated behavior? (score 1–4), (2) If not alert, speak name in a loud clear voice and direct the patient to look at the speaker. 
Repeat once if necessary. Gauge response: (score −1 to −3), (3) If no response to voice, then physically stimulate the patient. Gauge response (score −4 to −5)
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and then again, the mean lengths of patients’ connection 
to ventilator were compared between the two groups. By 
controlling these variables, we found that administration of 
medication based on RASS was effective on the length of 
patients’ connection to the ventilator. The researchers found 
that using this scale led to a reduction in patients’ stay in ICU 
in the study group, compared to the control group [Table 3].

dIscussIon

This clinical trial showed that using RASS was effective on 
patients’ length of ventilation and consumption of some 
sedatives.

The two groups of the present study showed no significant 
difference in demographic characteristics. Rosaria et al. (2012), 
in a study on using RASS in cancer patients and giving them 
sedatives based on this scale as well as evaluating their 
level of satisfaction and quality of life, showed no significant 
difference in subjects’ demographic characteristics between 
the two groups, possibly due to random allocation of the 
subjects to the two groups.[17] Tadrisi et al. (2009), in a study 
on precise determination of validity and reliability of RASS, 
showed that consumption of medications was less in the study 
group compared to the control group, which is in line with the 
present study findings, possibly due to similar methodology 
and the type of consumed sedatives.[12] Degrado et al., in a 
study with the goal of evaluating patients with RASS and 
prescription of sedation based on this scale, showed that there 
was no significant difference between the study and control 
groups. They also reported that consumption of sedatives was 
significantly higher in the study group compared to the control 
group.[18] The difference between their results and those of 
the present study can be due to different diagnoses of patients 
in the two groups and the reasons for taking sedatives, as well 
as the different methods used in the studies as this test was 
conducted mostly among the patients with high respiratory 
problems or distress that could have itself increased the 
score of RASS and, consequently, consumption of sedatives. 
Although Payen et al. (2007), in a study with the goal of 
pain assessment and sedation in ICU patients conducted 
during a week, reported no significant difference in subjects’ 
demographic characteristics between the two groups, they 
reported a significant decrease in consumption of midazolam 
and fentanyl after using the scales from the second to the 
sixth days (P < 0.05). They also claimed that consumption of 
morphine increased but that of fentanyl decreased in the study 
group. The reason of lower consumption of midazolam and 
increased consumption of morphine in the study group can be 
due to different methods used and the patients’ diagnoses.[14] 
Tanios et al., in a study on evaluation of the barriers in use 
of sedation protocols, showed that use of scales including 
RASS led to less connection of the patients to the ventilator 
and their stay in ICU as well as a reduction in consumption 

of the sedatives. The similarity of their results with those of 
the present study could be attributed to similar methods 
used, patients’ random allocation to two groups, and similar 
patients’ diagnoses.[10] Goodwin et al. (2012), in a study on 
functioning of body organs at their best, investigated the use 
of scales including RASS in patients after coronary artery 
bypass graft surgery and acute respiratory distress syndrome 
to intermittently take sedatives and its association with 
disconnection of patients from the ventilator, and concluded 
that these scales led to a reduction in patients’ connection to 
the ventilator and their stay in ICU.[13] Kapila et al. (2008), 
in a study conducted in Australia on ICU patients’ sedation, 
used scales including RASS on 192 patients hospitalized in 
ICU and reported temporary consumption of sedatives due 
to use of these scales. Their results showed that use of the 
scales led to lower treatment costs and less consumption of 
sedatives including propofol and midazolam.[19] The reason 
for lower consumption of midazolam can be the consumption 
of other sedatives based on diagnosis of the anesthesiologist 
or patients’ different diagnoses and signs, compared to the 
present study.

conclusIon

The results showed that use of RASS diminished the 
length of mechanical ventilation, but had no effect on the 
consumption of some sedatives. Application of this scale in 
nursing interventions, in addition to speeding up patients’ 
recovery, can improve the ability of the nurses in evaluating 
patients and making decisions about them.
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Table 3: Comparison of mean age, weight, medications, and 
length of connection to ventilator in the two groups
Variable Study Control Independent 

t‑test
Mean SD Mean SD t P value

Age, years 54.3 22.1 56.4 21.2 0.39 0.69

Weight, kg 68.7 10.6 73.5 10.7 1.8 0.08

Midazolam, mg 1.8 0.7 2.8 1.02 0.77 0.44

Morphine, mg 14.6 3.2 30.2 10.2 1.83 0.07

Fentanyl, mg 75 56.2 379.7 148.6 2.12 0.03

Length of connection 
to ventilator, h

55.3 10.3 96.1 18.2 2.13 0.03
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