
 

The effect of Riker sedation-agitation scale on clinical outcome of patients under 

coronary artery bypass graft surgery 

 
Maryam Mirzaei

1
, Reza Pourmirza Kalhori

*2
, Gholamreza Moradi

1
, Alireza Khatoni

1
, Mansour 

Rezaei
1 

1. Department of Nursing, Faculty of Nursing and Midwifery, Kermanshah University of Medical Sciences, Kermanshah, 

Iran 

*2. Department of Emergency Medicine, School of Paramedics, Kermanshah University of Medical Sciences, Kermanshah, 

Iran 

 

A R T I C L E      I N F O 
 

Article type: 

Original article 

 

 

Article history: 

Received: 5 Apr 2013 

Revised: 9 Nov2013 

Accepted: 23 Nov 2013 

 

 

Key words: 

Sedation 

Riker scale 

CABG 

Surgery 

 

 

 

 

 

 

 

 

 

 

 

 

A B S T R A C T 

 
Aims: Frequent investigation of the patient for determining sedation level is 

one of the main measures in care of critically ill patient especially after heart 

surgeries. Riker scale is a valid and reliable tool which has been used in 

different studies as sedation-agitation scale in patients hospitalized in Intensive 

Care Unit (ICU). This study had been done with the aim of “investigating the 

effect of Riker scale on clinical outcome of patients under coronary artery 

bypass graft surgery (CABG)”. 
Methods: This clinical trial study was done in Imam Ali Hospital of 

Kermanshah in 2012. 116 patients, after coronary artery bypass graft surgery 

were selected and randomly divided into equal intervention and control groups 

through convenience sampling. In the intervention group, the level of patient’s 

sedation was monitored by Riker scale with Kappa agreement coefficient 

r=0.92 and in control group it was done by a method based on physiologic 

responses. Data were collected with researcher-made questionnaire and 

checklist which had face and content validity and they were analyzed with 

SPSS-18 software and descriptive and inferential statistical tests (chi-square, 

independent t and fisher). 

Results: There was a significant reduction in drug consumption of sufentanil 

(as sedating drugs) (8±5.5 vs. 23±12.5 microgram (mcg), duration of 

mechanical ventilation (7.1±2.37 vs. 9.3±2.6 hours) and duration of ventilation 

with SIMV mode (3.7±1.78 vs. 5.45±2.14 hours) in intervention group in 

compare with control group (p<0.001). There wasn’t any significant difference 

statistically between two groups regarding length of stay in ICU and hospital 

and delirium appearance. 

Conclusions: Findings of this study suggest use of Riker sedation- agitation 

scale for monitoring awakening in patients undergoing coronary artery bypass 

graft surgery in ICUs with the aim of decreasing duration of mechanical 

ventilation and sedative drugs. 
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1. Introduction 

It is necessary to use analgesics and sedatives in 

ICUs because of using supportive mechanical 

ventilation and invasive methods causing pain 

and stress [1]. High or prolonged prescription 

of sedatives makes dangerous complications for 

the patients [2]. An important part of nursing 

care in ICU is providing proper sedation for the 

patient and providing patient’s comfort without 

coma has been described as a challenge [3]. 

Sedation in ICU is doing with the aim of 

relieving mental and physical stress due to ICU 

environment, invasive procedures, mechanical 

ventilation, and impairment of consciousness, 

fear, depression, pain and sleep disorders [4]. 

This procedure is often doing by using narcotic 

and sedative drugs for relieving pain and stress 

[5]. After heart surgery, short-term mechanical 

ventilation is a common measure and in order 

to provide patient’s sedation, intravenous 

sedation is used in this period [6].    

Patient’s frequent investigation for determining 

sedation level is one of the main measures in 

care of critically ill patient especially after heart 

surgery [7]. Excessive consumption of 

sedatives and analgesics have dangerous 

complications such as; overdose sedation, 

respiratory depression, hemodynamic instability 

and complications due to drug accumulation in 

the body [8]. Purposive  sedation and analgesia 

induction by using relaxation protocols, scoring 

systems and choosing aim for making sedation 

leads to sooner achievement to spontaneous 

breathing, faster remover of ventilator and 

reduction of length of stay in ICU and hospital 

[9]. 

Nurses play an important role in treating with 

sedatives; because they are constantly present 

in the patient’s bedside and they treat patients 

with sedatives through investigating and 

monitoring them and injection of the drugs; so 

nurses should have a clear decision and 

monitoring framework for injecting these drugs 

[10]. The most appropriate way for 

investigating a patient’s need to sedation is 

using an appropriate scoring scale [4]. 

Sedation-agitation levels are evaluated by 

clinical scoring systems such as; Ramzi, Riker 

and Richmond [9]. Riker scale is a valid and 

reliable tool which is used in different studies 

as a sedation-agitation scale in patients 

hospitalized in ICU [11,12,13]. Riker et al. 

(2001) used Riker sedation-agitation scale in 

patients under open heart surgery [14] and since 

then, using this scale in was welcomed different 

ICUs. 

Considering the importance of sedation after 

heart surgery and noticing this point that there 

is no similar study in this regard in the country, 

the present study, which was designed in the 

form of MA thesis in intensive nursing, was 

done with the aim of investigating the effect of 

Riker sedation-agitation scale on the clinical 

outcomes of the patients under coronary artery 

bypass graft surgery.  

 

2. Methods 

It was a clinical trial study. The present study 

was done in ICU of Imam Ali hospital of 

Kermanshah in 2012 after taking permission 

from the ethics committee of research deputy  

and technology of Medical Sciences University 

of Kermanshah and registration in clinical trials 

database of Iran with this number; 

IRCT201209244736N4. Sample size was 

determined by using study of Marshal et al. 

(2008) and by using sample size formula for 

difference between two means with assuming 

mean and standard deviation of length of stay 

that in ICU in intervention and control group; 

380±325 hours vs. 238±206 hours and 

confidence intervals: %95 and power of test: 

80%, the least sample size in every group was 

estimated 58 in every group. Totally 116 people 

were the final size of the samples and they were 

divided into two intervention and control group 

randomly. Informed consent was taken from the 

samples before study. 
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In intervention group sedation-agitation level of 

the samples evaluated by Riker sedation-

agitation scale from their entry to ICU to the 

extubation of trachea and in control group, 

investigating sedation level was done by nurses 

according to the common method which was 

based on physiologic answers. Sedation-

agitation protocol for all the samples was two to 

three cc Sufentanil drug (equal to 10 to 15 mg) 

if it was necessary and in the case of patient’s 

need to, received in surgery room, neostigmine 

injection with the amount of 0.04 mg for each 

kilogram of body weight and Atropine injection 

with the amount of 0.02 mg for each kilogram 

of body weight were used.  

Inclusion criteria of the samples included: 

patients under coronary artery bypass graft 

surgery, age range of thirty to seventy years 

old, ejection fraction greater than thirty percent. 

Number of grafts between one to four without 

doing endarterectomy lack of vision and 

hearing problems and complete understanding 

of Persian language. Exclusion criteria of the 

samples included: patient’s need to artificial 

ventilation for more than 24 hours, 

cardiopulmonary arrest during or after surgery, 

abnormal bleeding in a way that the patient 

needs reoperation and need to receive 

continuous infusion of sedative drugs and 

muscle relaxant drugs. 

 

3. Results 

Among all the samples of the study 79 (68%) of 

them were male and 37 (32%) were female. 

The mean age in both groups was 59.1±7.7 and 

the highest frequency was in age range of 60 to 

70 years old. Matching was done between two 

groups from the approach of age, gender, 

duration of surgery, number of the grafts, left 

ventricular ejection fraction, history of 

cardiovascular risk factors, (Body Mass Index 

(BMI), hypertension, hyperlipidemia, diabetes, 

smoking and drug use) and intraoperative 

anesthetic protocol, there wasn’t any significant 

statistical difference between two groups (table 

1).  

In intervention group in compare with control 

group, reduction of the mean of using 

Sufentanil drug, duration of intubation and 

duration of mechanical ventilation with SIMV 

mode was statistically significant (p<0.05). 

There wasn’t any significant difference 

statistically between two groups regarding 

duration of ventilation with CPAP mode, 

reduction of length of stay in ICU, length of 

stay in hospital and delirium emergence 

(p>0.05) (table 2). 

 

 

 

 

 

Riker sedation-agitation scale 

 

Score Sedation-agitation level  Answer  

1 Non waking  
There is the least answer or there is no answer at all to the painful stimuli, the 

patient does not communicate or does not do instructions.   

2 Very quiet  
The patient is awaken by body stimulation, but does not communicate or does 

not do instructions.  

3 Quiet  
The patient is awakening with difficulty, she/he is awaken with sound stimuli 

or a gentle shaking, but goes to sleep again, does the simple instructions. 

4 Quiet and harmonious  The patient is quiet; she/he is awakening easily and does the instructions. 

5 restless 
The patient is anxious and worried/ tries to get up , but she/he is calm with 

verbal commands. 

6 Very restless  
The patient is not calm despite frequent verbal commands, she/he is not quiet, 

she/he is required to be limited, and bites endotracheal tube.  

7 Dangerous restlessness  
The patient drags the endotracheal tube, raises bedside bars, and tries to remove 

catheters, attacks caregivers and struggles.   
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4. Discussion   

Results which have been observed regarding 

the effect of Riker scale on clinical outcomes of 

the patients under coronary artery bypass graft 

surgery in the present study such as; reduction 

of the amount of narcotic drugs consumption 

and duration of mechanical ventilation confirm 

hypothesis of the study. By the progress of the 

present century in supportive mechanical 

ventilation in patients and pharmacodynamics 

and pharmacokinetic changes of sedative drugs 

and painkillers used by ICUs, nursing care 

process of the patients with mechanical 

ventilation has been changed remarkably. 

Nowadays, nurses in ICU do not only need to 

know how to regulate mechanical ventilation, 

but they also need to know about appropriate 

sedative for enduring  mechanical ventilation in 

patient, the amount of the drug, how to 

consume it and evaluation criteria of drugs 

efficacy.   

In the present study, using Riker sedation-

agitation scale led to significant statistical 

reduction of the amount of consuming 

Sufentalin. This finding confirmed the results 

of the study of Marshal (2008) [13], but in the 

study of Degrado et al. (2011), there wasn’t any 

statistical significant difference in the mean of 

consuming narcotic  hypnotic drugs in two case 

and control groups [8]. In this study using Riker 

sedation-agitation scale caused statistical 

significant reduction during mechanical 

ventilation which was in consistent with the 

results of the study of Brook et al. [1999] about 

the patients hospitalized in internal ICU [15], 

but, there wasn’t any significant difference 

during intubation in the studies of Arias 

[16]and Viliams et al. (2008), [17]. There was 

statistical significant reduction in intervention 

Table1: Comparing demographic information and risk factors in two intervention and control groups 

Type of demographic information 

group  

Intervention  Control  p value 

age 7±59.1 8.4±59.1 P=0.69 

gender Male  68.4 67.8 p=0.94 

Female  31.6 32.2 

Left ventricular ejection fraction  9.3±48.4 10±47 0.99=p 

Surgery duration  0.38±3.1 0.44±3.1 0.75=p 

IBM  4.4±26.4 3.6±26.3 0.96=p 

History of hyperlipidemia  36.2 48.3 0.125=p 

History of hypertension  43.1 43.1 0.83=p 

History of diabetes 27.6 26 0.92=p 

History of smoking  39.7 34.5 0.47=p 

History of opioid usage  22.4 20.7 0.74=p 

 
Table 2: Comparing clinical outcomes in two intervention and control groups 

 

Clinical outcomes  Control group  

(M±SD) 

Intervention group  

(M±SD) 

Result of the test 

(p value) 

the amount of using sedatives  4.5±4.6 1.6±1.1 0.000=p
* 

Mechanical ventilation duration  2.6±9.3 2.37±7.1 0.000=p
* 

duration of ventilation with SIMV mode  2.14±5.45 1.78±3.7 0.000=p
* 

Duration of ventilation with CPCAP mode 1.97±3.7 1.8±3.4 0.30=p 

Time period to the first awakening 85.1±140.8 98.1±165.3 0.12=p 

Length of stay in ICU  5.5±24.2 1.4±22.7 0.05=p 

Length of stay in hospital  1.06±7.4 1.4±7.4 0.94=p 

Delirium emergence 1.7% 1.7% 0.49=p 
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group during mechanical ventilation with 

SIMV mode (p=0.001) which shows faster time 

of isolation from ventilator and receiving 

spontaneous ventilation. This finding is 

emphasized as an important principle in nursing 

cares of patients with mechanical ventilation 

and it emphasizes this principle that reduction 

of the amount of consuming sedatives is along 

with reduction of mechanical ventilation 

duration [18].  

Using Riker sedation-agitation scale for the 

patient’s stay in ICU did not have any 

significant statistical effect and also there was 

not any significant statistical difference 

regarding the length of stay in the hospital 

which confirm the results of the study of 

Buknal (2008) and Yeylmaz (2010) [11,17]; but 

in the study of Rabinson et al. (2008), there was 

significant reduction regarding patients’ stay in 

the hospital and ICU in intervention group that 

achieved sedation based of the protocol [19].  

Another aim of this study was comparing 

delirium emergence between two groups with 

the hypothesis of delirium emergence reduction 

in intervention group, but there was not any 

significant difference in the amount of delirium 

emergence between two groups which confirm 

the results of the study of Typel et al. (2011) 

[20].  

 

5. Conclusions 

Results of this study suggest that Riker 

sedation-agitation scale should be used for 

investigating sedation and agitation level of the 

patients with mechanical ventilation after 

coronary artery bypass graft surgery with 

treatment aim of reducing drug consumption 

and mechanical ventilation duration and 

accelerating the separation process of 

ventilator. 
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