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Introduction
The	 Intensive	 Care	 Unit	 (ICU)	 is	 one	 of	
the	 most	 critical	 and	 professional	 wards	 of	
a	 hospital.[1]	 Mechanical	 Ventilation	 (MV)	
is	 required	 in	 more	 than	 90%	 of	 adult	
patients	 with	 critical	 illness	 in	 the	 intensive	
care	 unit.[2]	 Sedation	 is	 often	 necessary	
for	 patients	 under	 MV;	 however,	 it	 must	
be	 based	 on	 individual	 assessment	 and	
patient’s	 needs.[3]	 It	 should	 be	 noted	 that	
using	 high	 doses	 or	 prolonged	 sedative	
medications	can	cause	serious	complications	
in	 patients.[4]	 Overdose	 of	 sedatives	 and	
analgesics	 can	 cause	 serious	 side	 effects,	
such	as	over‑sedation,	respiratory	depression,	
hemodynamic	 instability,	 and	 consequences	
of	drug	accumulation	in	the	body.[5]	Besides,	
inadequate	sedation	in	some	cases	can	lead	to	
aggressive	 behaviors	 towards	 medical	 staff,	
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Abstract
Background:	 The	 use	 of	 analgesics	 and	 sedatives	 to	 provide	 sedation	 for	 Patients	 in	 Intensive	
Care	 Unit	 (ICU)	 is	 inevitable.	 The	 present	 study	 aimed	 to	 determine	 the	 effect	 of	 sedation	
protocol	 using	 the	 Richmond	 Agitation‑	 Sedation Scale	 on	 sedation	 level	 and	 amount	 of	
pharmacological	 and	 non‑pharmacological	 interventions on patients	 under	 mechanical	 ventilation.	
Materials and Methods:	 This	 randomized	 clinical	 trial	 was	 conducted	 on	 79	 patients	 under	
mechanical	 ventilation	 in	 Zanjan.	 The	 patients	 were	 recruited	 using	 the	 blocking	 randomized	
sampling	 method.	 In	 the	 experiment	 group,	 the	 sedation	 was	 provided	 hourly,	 using	 the	
Richmond	 sedation	 Protocol,	 during	 the	 mechanical	 ventilation	 period.	 The	 level	 of	 sedation	 and	
pharmacological	 and	 nonpharmacological	 interventions	 were	 compared	 in	 the	 two	 groups	 using	
Fisher	 exact	 test.	 Results:	 Totally,	 40	 patients	 in	 the	 experiment	 and	 39	 patients	 in	 the	 control	
groups	 were	 evaluated.	 No	 significant	 difference	 was	 found	 between	 the	 two	 groups	 in	 terms	 of	
confounding	 variables	 (age,	 sex,	 level	 of	 consciousness,	 Acute	 Physiologic	 and	 Chronic	 Health	
Evaluation	 (APACHE)	 II	 criterion,	 underlying	 disease,	 and	 cause	 of	 hospitalization).	 The	 level	 of	
sedation	 in	 the	 experiment	 group	was	 significantly	 closer	 to	 the	 ideal	 score	 of	 the	Richmond	Scale	
compared	 to	 the	 control	 group	 (p	 <	 0.001).	 The	 experimental	 group	 received	 significantly	 more	
non‑pharmacological	 interventions	and	fewer	pharmacological	 interventions	compared	 to	 the	control	
group	 (P	 <	 0.001).	Conclusions:	 Using	 a	 sedation	 protocol	 could	 provide	 better	 sedation	 levels	 in	
patients	under	mechanical	ventilation,	and	reduce	the	use	of	sedative	medications,	and	consequently,	
the	cost	of	hospitalization.	Further	research	is	suggested.

Keywords: Clinical Trial Protocol, Deep sedation, Ventilators, Mechanical, intensive care units, 
Iran

The Effect of Sedation Protocol on Sedation Level and Pharmacological 
and Non‑Pharmacological Interventions on Mechanically Ventilated 
Patients

Original Article

Masoumeh 
Namadian1,2,  
Zahra Taran2

1Social Determinants of 
Health Research Center, 
Zanjan University of Medical 
Sciences, Zanjan, Iran, 
2Nursing Department, Nursing 
& Midwifery School, Zanjan 
University of Medical Sciences, 
Zanjan, Iran

How to cite this article: Namadian M, Taran Z. 
The effect of sedation protocol on sedation level and 
pharmacological and Non‑Pharmacologicalinterventions 
on mechanical ly  vent i la ted pat ients.  I ran  
J Nurs Midwifery Res 2021;26:316‑23.

Submitted: 19‑Jul‑2020. Revised: 02‑Sep‑2020.
Accepted: 20‑Apr‑2021. Published: 20‑Jul‑2021.

This is an open access journal, and articles are 
distributed under the terms of the Creative Commons 
Attribution‑NonCommercial‑ShareAlike 4.0 License, which 
allows others to remix, tweak, and build upon the work 
non‑commercially, as long as appropriate credit is given and the 
new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

and	 fighting	 with	 the	 ventilator.[6]	 Evidence	
indicates	 that	 inappropriate	 sedation,	
increases	 mortality,	 ventilator‑associated	
pneumonia,	ventilator‑associated	 lung	 injury,	
and	 increases	 treatment	 costs.[7]	 The	 use	 of	
sedation	 protocols	 reduces	 medication	 costs	
and	 increases	 the	 quality	 of	 sedation	 and	
analgesia	 in	 patients	 who	 require	 long‑term	
sedation.[8]

Nurses	 play	 an	 important	 role	 in	 sedation	
management	 because	 of	 their	 continued	
nursing	 care	 and	 administering	 sedatives	
through	 examining	 and	 monitoring	
patients.[9]	 Evidence	 supports	 that	 ICUs’	
nurses	 do	 not	 tend	 to	 use	 pain	 monitoring	
tools	 for	 patients	 who	 are	 not	 able	 to	
speak	and	have	 little	knowledge	about	pain	
control	 guidelines,	 which	 could	 negatively	
affect	 their	 performance	 on	 pain.[10]	
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Therefore,	 it	 is	 required	 for	 nurses	 to	 adopt	 an	 accurate	
monitoring	method	and	decision‑making	framework	for	the	
safe	 administration	 of	 sedatives.[9]	 Evaluating	 the	 agitation	
level	of	patients	using	an	appropriate	protocol,	helps	nurses	
to	 identify	 the	 problems	 causing	 patients’	 agitation	 which	
have	 not	 been	 relieved	 by	medicine,	 and	 to	 provide	 better	
pain	relief	and	comfort	for	the	patient.[11]

There	 is	 a	 large	 body	 of	 evidence	 about	 the	 effect	 of	 using	
sedation	 protocol	 on	 the	 time	 of	 weaning	 from	 ventilator	
support,[3,12]	 length	of	stay	in	the	ICU,[3,13,14]	 length	of	stay	in	
the	hospital,[9]	 the	frequency	of	self‑extubating,[15]	 the	rate	of	
reintubation,[16]	and	other	variables	separately.	However,	there	
is	a	contradictory	finding	 in	 this	 regard.	 In	 some	studies,	an	
approved	 sedation	 protocol	 has	 never	 been	 used.[3]	 On	 the	
other	 hand,	 the	 former	 studies	 had	 some	 limitations	 such	
as	 applying	 the	 sedation	protocol	 for	 a	 short	 time	 (24	 to	48	
h),[17‑19]	or	low	interval	of	assessment	(e.g.	every	4	or	6	h),[17‑19]	
which	 have	 been	 conducted	 on	 different	 participants.[9,13,19]	
Also,	 little	 is	known	about	 the	frequency	of	using	(every	an	
hour)	 of	 Richmond	 Agitation‑	 Sedation	 Scale	 (RASS)	 for	
a	 total	 period	 of	 MV	 that	 can	 affect	 non‑pharmacological	
procedures	 (nursing	care),	 consumption	of	different	 types	of	
sedatives	 consumption	 (pharmacological‑interventions),	 and	
the	cost	for	patients.	Therefore,	the	current	agitation‑sedation	
protocol	 was	 proposed	 by	 researchers	 underlying	 the	
findings	 of	 the	 other	 studies.	 Later	 on,	 the	 study	 was	
conducted	 to	 determine	 the	 effect	 of	 sedation	 protocol	
using	 Richmond	 Agitation‑	 Sedation	 Scale	 (RASS)	 on	 the	
level	 of	 consciousness,	 and	 the	 amount	 of	 pharmacological	
and	 nonpharmacological	 interventions	 in	 patients	 under	
mechanical	ventilation	in	ICU.

Materials and Methods
This	 single‑blind	 randomized	 clinical	 trial	
(IRCT2017010831824N1)	 was	 conducted	 on	 eligible	 head	
trauma	 patients	 in	 the	 general	 ICU	 in	Ayatollah	 Mousavi	
Hospital	 in	Zanjan	 from	 January	 to	 June	 2016.	This	 paper	
is	part	of	the	findings	of	a	Master’s	dissertation	of	intensive	
care	 nursing	 of	 which,	 some	 were	 formerly	 published.	
According	 to	 the	 results	 of	 other	 studies[11,18]	 (N	 =	 80)	
with	 the	 power	 of	 0.90	 (β:	 0.10),	 α:	 0.05,	 d	 =	 0.08	 an	
attrition	 rate	 probability	 of	 10%,	 a	 total	 of	 90	 participants	
were	 estimated	 and	 recruited	 in	 the	 study.	 The	 standard	
deviations	 of	 the	 main	 variable	 were	 considered	 equal	
to	 achieve	 a	 higher	 sample	 size.	 Totally,	 79	 patients	
intervention	 group	 (N	 =	 40),	 the	 control	 group	 (N	 =	 39)	
were	studied,	and	11	patients	were	excluded	from	the	study	
for	different	reasons	[Figure	1].

Newly	 admitted	 patients	 were	 selected	 through	 simple	
random	 sampling	 according	 to	 inclusion	 criteria.	 After	
receiving	 the	 informed	 consent	 from	 the	 patient’s	
companions	 and	 their	 legal	 guardians,	 the	 patients	 were	
randomly	allocated	into	two	experimental	or	control	groups	
using	 the	 blocking	 method	 (nine	 ten‑blocks).	 According	
to	 the	 inclusion	 criteria,	 patients	 between	 the	 ages	 of	

15	 and	 65,	 who	 were	 admitted	 to	 ICU	 with	 endotracheal	
intubation	 on	 the	 first	 day	 of	 hospitalization,	mechanically	
ventilated,	 being	 nonaddicted,	 having	 nonneurological	
disorders	 (according	 to	 the	 hospital	 report	 and	 information	
from	their	companions),	scoring	above	‑3	on	the	Richmond	
Scale,	 having	APACHE	 II	 score	 between	 10	 and	 20,	 and	
Glasgow‑based	 level	 of	 consciousness	 between	 7	 and	 13,	
were	 included	 in	 the	 study.	 Exclusion	 criteria	 included	
awakening	 and	 withdrawal	 of	 endotracheal	 tubeless	 than	
24	h;	changing	of	the	prescribed	sedation	by	the	physician,	
stopping	the	administration	of	an	analgesic,	having	surgery,	
having	the	consciousness	level	below	5,	and	beginning	of	a	
continuous	infusion	of	sedative	medication.

The	 Glasgow	 Coma	 Scale,	 Richmond	 Agitation‑	 Sedation	
Scale,	 Acute	 Physiologic	 and	 Chronic	 Health	
Evaluation((APACHE	 II)	 score	 Acute	 Physiologic	
and	 Chronic	 Health	 Evaluation,	 pharmacological	
and	 non‑pharmacological	 interventions	 (positioning,	
physiotherapy,	 discharge	 suction,	 noise	 reduction,	 light	
adjustment,	 replacement,	 cover	 pressure	 reduction,	 and	
environment	 temperature	 adjustment)	 checklists	 were	 used	
for	 data	 collection.	 The	 Glasgow	 Coma	 tool	 is	 designed	 to	
assess	 the	 patient’s	 level	 of	 consciousness	 and	 responses	
to	 stimulators,	which	 is	 scored	 between	 3	 (deep	 coma)	 and	
15	(full	consciousness).).	This	is	one	of	the	standard	tools	that	
was	revised	in	2005.[20,21]	The	Richmond	Agitation‑	Sedation	
Scale	 is	 one	 of	 the	 recommended[22]	 and	 validated	
scales	 for	 measuring	 the	 level	 of	 sedation	 in	 the	 critical	
units.[22]	 This	 scale	 measures	 the	 level	 of	 sedation	 using	 a	
10‑point	 continuum	 of	 ‑5	 to	 +4	 in	 three	 levels	 which	 in	 5	
negative	 scores	 refer	 to	 calm	 level	 (‑1	 =	 sleepy,	 ‑2	 =	 mild	
relief,	 ‑3	 =	 moderate	 relief,	 ‑4	 =	 deep	 relief,	 ‑5	 =	 awake),	
0	 score	 refers	 to	 normal	 and	 calm	 behavior,	 and	 4	
positive	 score	 shows	 the	 level	 of	 agitation	 (+1	 =	 restless,	
+2	=	agitated,	+3	=	very	agitated,	+4	=	agitator).	Very	good	
reliability	has	been	reported	for	this	tool	in	different	external	
and	 internal	 studies	 ((α	 =	 79%–95%).[11]	The	APACHE	 is	 a	
good	 tool	 that	 is	 used	 in	 ICU	 to	 accurately	 predict	 patient	
mortality	in	all	patients.[17,18]

The	 pharmacological	 intervention	 checklists	 included	 all	
information	 about	 the	 drug	 name,	 frequency,	 dose,	 and	
time	 of	 use.	 The	 assessed	 drugs	 consisted	 of	 fentanyl,	
methadone,	 morphine,	 midazolam,	 thiopental	 (nesdonal),	
and	haloperidol	as	sedatives	to	provide	sedation	for	patients.	
Nonpharmacological	 interventions	 checklist	 included	
information	 about	 position	 changing,	 physiotherapy,	
suction	 discharge,	 noise	 reduction,	 light	 adjustment,	
adjustment	of	clothing	or	sheets,	reduction	of	the	ventilator	
pressure	 and	 other	medical	 device	 accessories,	 and	 setting	
environment	 temperature.	 To	 perform	 the	 intervention,	
the	 study	 protocol	 (using	 RASS)	 was	 developed	 and	
validated	 [Figure	 2].	 Therefore,	 the	 proposed	 protocol	
was	 presented	 to	 10	 academic	 faculty	 members	 and	
experts	 (including	 ICU	 physicians,	 the	 head	 nurse,	 ICU	
nurses,	 and	 faculty	 members)	 of	 Zanjan	 University	 of	
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Medical	 Sciences,	 and	 their	 comments	 were	 incorporated	
into	the	protocol.

The	application	and	evaluation	of	the	sedation	protocol	using	
the	RASS	Scale	and	the	infusion	of	sedative	drugs	was	priory	
instructed	to	research	assistants	individually,	on	various	shifts	
by	 the	 researcher.	 Following	 the	 individual	 training,	 each	
assistant	 researcher	 assessed	 three	 patients	 according	 to	 the	
protocol	 in	 order	 to	 investigate	 the	 agreement	 between	 the	
researcher	and	 the	 research	assistants	 (four	people	aged	30–
40	with	more	 than	3	years	of	work	 experience	 in	 the	 ICU).	
The	 necessary	 steps	 were	 taken,	 based	 on	 the	 protocol	 and	
the	 inter‑rater	 agreement	 coefficient	 between	 the	 researcher	
and	researcher	assistants	was	calculated	0.78.

The	 research	 assistants	 in	 different	 shifts	 were	 trained	 on	
how	to	use	the	Richmond	Scale,	how	to	assess	the	patients’	
level	 of	 comfort,	 how	 to	 administer	 the	 sedative,	 and	 how	
to	use	the	sedation	protocol.

The	 level	 of	 consciousness	 and	 sedation	 of	 all	 patients	 in	
both	 the	 experimental	 and	 control	 groups	 were	 measured	
using	 the	Glasgow	Coma	Scale	and	 the	Richmond	Criterion,	
at	 the	 time	 of	 entrance	 into	 ICU.	 Information	 on	 patients’	
pharmacological	 and	 nonpharmacological	 interventions,	
length	 of	 stay,	 duration	 of	 mechanical	 ventilation,	 and	
mortality	 rate	 were	 recorded	 during	 the	 intervention	 (the	
results	 reported	 in	 another	 paper).[23]	 The	 APACHE	 II	
criterion	 was	 used	 to	 match	 the	 severity	 of	 the	 disease	 and	
control	 confounding	 factors	 between	 the	 experimental	 and	

control	 groups.	 The	 whole	 course	 of	 the	 study,	 such	 as	 the	
intervention	 and	 the	 clinical	 status	 of	 the	 patients,	 was	
performed	under	the	supervision	of	the	ICU	physician.	Apart	
from	 the	 sedation	process,	 all	medications	were	 identical	 for	
both	 the	 experimental	 and	 the	 control	 groups,	 according	 to	
the	 ICU	 guidelines.	 The	 control	 group	 did	 not	 receive	 any	
interventions	 based	 on	 the	 proposed	 sedation	 protocol,	 and	
pain	 control	 and	 sedation	 procedures	were	 performed	 as	 per	
routine	 according	 to	 the	 physiological	 responses	 of	 patients,	
and	clinical	judgment	of	nurses,	by	the	injection	of	the	sedative	
drugs	 as	 prescribed	 by	 ICU	 specialist	 (e.g.	 intravenous	
injections	 of	 fentanyl,	 midazolam,	 thiopental,	 haloperidol,	
morphine,	 and	methadone).	 Pain	 control	 and	 sedation	 in	 the	
experimental	 group	 were	 performed	 by	 the	 research	 team,	
according	to	the	developed	protocol	[Figure	2].

According	 to	 the	 proposed	 protocol,	 if	 the	 sedation	 score	
was	 between	 +1	 and	 ‑1,	 no	 special	 action	 was	 needed	
the	 sedative	 medication	 was	 only	 injected	 if	 any	 invasive	
procedures	 were	 necessary.	 The	 patient’s	 level	 of	 sedation	
in	both	groups	was	assessed	every	hour	while	the	vital	signs	
of	 patients	 were	 measured	 and	 recorded.	 If	 the	 patient’s	
comfort	level	score	was	greater	or	equal	to	+1,	they	initially	
received	 nonpharmacological	 interventions	 (e.g.	 changing	
position,	 reducing	 endotracheal	 pressure	 on	 the	 lip	 or	
nose,	 and	 reducing	 environmental	 noise)	 to	 provide	 their	
comfort.	 If	 discomfort	 was	 relieved,	 the	 patient’s	 comfort	
level	 was	 monitored	 every	 hour	 according	 to	 the	 protocol	
using	RASS.	 If	patients’	discomfort	continued,	 the	 level	of	
agitation	was	again	measured	by	RASS,	and	a	sedative	was	
administrated	 as	 prescribed.	 The	 duration	 of	 intervention	
for	 each	 patient	 was	 equal	 to	 the	 total	 period	 under	
mechanical	 ventilation.	 Richmond	 scores	 and	 the	 amount	
of	 pharmacological	 and	 nonpharmacological	 interventions	
were	 measured	 and	 compared	 hourly	 in	 the	 morning	 and	
evening	 shifts	 during	 the	 mechanical	 ventilation	 period	 in	
both	the	experiment	and	the	control	groups.

To	 avoid	 measurement	 bias,	 the	 information	 about	 the	
agitation‑sedation	 level	 was	 collected	 and	 recorded	 by	
research	assistants,	and	all	data	about	the	pharmacological	and	
nonpharmacological	 interventions.	Kolmogorov‑Smirnov	 test	
was	 used	 to	 determine	 the	 normal	 distribution	 of	 variables,	
and	 parametric	 statistical	 tests	 were	 used	 to	 analyze	 the	
data	 due	 to	 the	 normal	 distribution	 of	 variables.	 Descriptive	
statistics	 were	 used	 to	 estimate	 absolute	 and	 relative	
frequency,	 mean,	 and	 standard	 deviation	 (SD),	 and	 graphs.	
Chi‑square	 test	 (and	 Fisher’s	 exact	 test	 if	 it	 was	 needed)	
and	 independent	 t‑test	were	used	 to	 compare	underlying	and	
confounding	variables	of	the	two	groups.	To	test	the	research	
hypotheses,	 the	 participants’	 scores	 were	 adjusted	 for	 each	
patient	 per	 shift,	 using	 Restructure	 in	 SPSS	 version	 16,	
consequently,	the	Chi‑square	test	(and	Fisher’s	exact	test	if	 it	
was	 necessary)	 and	 independent	 t‑test	 were	 used	 as	 needed.	
The	significance	level	was	considered	as	(p	<	0.05).

Assessed for eligibility (n = 160)

Excluded (n = 70)
• Not meeting inclusion criteria (n = 53)
• Declined to participate (n = 13)

Excluded (n = 11)
• Moving to operating room (n = 5)
• Starting sedation infusion (n = 6)

Eligible (n = 90)

Randomized (n = 79)

Allocation

Follow-Up

Analysis

Allocated to intervention (n = 40)
• Received allocated intervention (n = 40)

Allocated to Control (n = 39)
• Received routine care (n = 39)

Lost to follow-up (give reasons) (n = 0)
Discontinued intervention (give reasons)

(n = 0)

Lost to follow-up (give reasons) (n = 0)
Discontinued intervention (give reasons)

(n = 0)

Analysed (n = 40) 
• Excluded from analysis (give reasons)

(n = 0)

Analysed (n = 39) 
• Excluded from analysis (give reasons)

(n = 0)

Figure 1: Consort flow diagram of patients’ recruitment in the study
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Ethical considerations

The	 present	 study	 was	 conducted	 in	 accordance	 with	
the	 ethical	 standards	 as	 laid	 down	 in	 the	 Declaration	 of	
Helsinki,	 and	 the	 ethical	 approval	 was	 obtained	 from	 the	
Vice	 Chancellor	 for	 Research	 of	 the	 Zanjan	 University	 of	
Medical	 Sciences	 on	 23.11.2016	 (ZUMS.REC.1395.215)	
and	 has	 been	 registered	 within	 the	 Iranian	 clinical	 trial	
registry.	 The	 researcher	 explained	 the	 objectives	 of	 the	
study	 to	 the	patient’s	companions	and	 their	 legal	guardians	
and	 patients	 whose	 legal	 guardians	 were	 willing	 to	
participate	in	the	study	recruited	in	the	study	after	receiving	
the	 informed	 consent	 form	 of	 their	 legal	 guardians.	 It	was	
also	emphasized	that	patients’	legal	guardians	can	leave	the	
research	any	time	they	wish	and	that	this	will	not	have	any	
negative	impact	on	the	patient’s	treatment	and	nursing	care.

Results
Totally	 79	 traumatic	 patients,	 under	 mechanical	 ventilation,	
were	 assessed	 in	 the	 experiment	 group	 (n	 =	 40)	 and	 the	
control	 group	 (n	 =	 39).	 No	 significant	 differences	 were	
found	 among	 demographic	 data	 (age,	 sex),	 and	 clinical	
characteristics	 (APACHE	 II	 score,	 Glasgow	 consciousness	
scale,	 underlying	 diseases,	 and	 cause	 of	 hospitalization)	
between	 the	 two	 groups.	This	 indicates	 that	 the	 confounding	
factors	 have	 been	 controlled	 as	 much	 as	 possible.	 The	
restructure	 in	 SPSS	was	 used	 due	 to	 the	 unequal	 number	 of	
ventilation	 between	 two	 groups	 to	 achieve	 the	 objectives	 of	
the	 study.	 The	 comparison	 of	 the	 agitation‑sedation	 level	
between	 two	 groups	 using	 an	 independent	 t‑test	 showed	
that	 the	 scores	 of	 RASS	 in	 the	 experimental	 group	 (under	
the	 sedation	 protocol)	 were	 significantly	 within	 the	 range	
of	 target	 Richmond	 scores	 (scores	 0,	 +1,	 and	 ‑1),	 during	

the	 first	 5	 days	 (F	 10	=	 1207.50, p <	 0.001)	 and	 the	 second	
5	 days	 (F10	 =	 1260.45, p <	 0.001).	 These	 results	 were	
repeated	 for	 almost	 all	 days	 of	 intervention	 (1st	 to	 9th	 days).	
The	 comparison	 of	 Richmond	 scale	 scores	 between	 the	
experiment	 and	 the	 control	 groups,	 during	 the	 intervention	
period	(the	first	5	days	and	the	second	5	days)	are	presented	in	
Table	 1.	 The	 experimental	 group	 received	 significantly	more	
nonpharmacological	 interventions	 compared	 to	 the	 control	
group,	 during	 the	 first	 5	 days	 (F	 13	 =	 1065.34, p<	 0.001)	
and	 the	second	5	days	 (F	 12	=	1177.29, p <	0.001)	 [Table	2].	
The	 comparison	 of	 the	 pharmacological	 interventions	
between	 the	 two	 groups	 [Table	 3]	 showed	 that	 using	 the	
number	 of	 different	 sedative	 drugs	 in	 the	 control	 group	 was	
significantly	more	than	the	experimental	group.	This	indicates	
that	 sedation	 protocol	 can	 significantly	 reduce	 the	 sedative	
medication	 use	 in	 the	 patients	 under	 the	 intervention,	 during	
the	 first	 5	 days	 (F15	 =	 521.10, p <	 0.001)	 and	 the	 second	
5	days	(F13	=	1035.32, p <	0.001).

Discussion
The	 purpose	 of	 this	 study	 was	 to	 determine	 the	 effect	 of	
sedation	 protocol	 using	 the	 Richmond	 Agitation‑Sedation	
scale	 on	 the	 level	 of	 sedation	 and	 the	 amount	 of	
pharmacological	 and	 nonpharmacological	 interventions	 in	
patients	 under	mechanical	 ventilation	 in	 the	 intensive	 care	
unit.	 The	 results	 showed	 that	 using	 the	 sedation	 protocol	
can	provide	better	sedation	and	analgesia	for	patients	under	
mechanical	 ventilation	 along	 with	 using	 fewer	 sedative	
medications	 and	 more	 nonpharmacological	 interventions.	
The	 frequency	 of	 the	 ideal	 range	 of	 the	 Richmond	 scale	
score	 also	 was	 significantly	 more	 in	 the	 experiment	
group	 –	 under	 the	 sedation	 protocol	 –	 compared	 to	 the	
control	 group.	 The	 above‑mentioned	 finding	 is	 in	 line	
with	 the	 results	 of	 some	 studies.[11,17‑19]	 However,	 Bucknall	
et al.[24]	 concluded	 in	 their	 research	 that	 using	 sedation	
protocol	 by	 nurses	 does	 not	 contribute	 much	 to	 the	
sedation	 level	 of	 patients.	 They	 also	 reported	 that	 their	
different	 findings	 might	 be	 due	 to	 some	 nursing	 policies	
in	Australia,	 which	 made	 nurses	 better	 perceive	 their	 key	
role	 in	 assessing	patients’	 pain	 and	 sedation	 levels	without	
using	 a	 sedation	 protocol,	 to	 provide	 patients’	 well‑being	
and	 comfort.	 Therefore,	 as	Australian	 nurses	 appropriately	
assess	 sedation	 level	 as	 a	 routine	 job,	 using	 the	 protocol	
does	not	affect	the	sedation	level	of	their	patients.

The	 amount	 of	 medication	 taken	 in	 the	 experimental	
group	 was	 significantly	 less	 than	 the	 control	 group,	 most	
of	 the	days.	The	 results	 of	 the	 current	 study	 are	 consistent	
with	 the	 study	 of	 Mirzaei	 et al.[9]	 who	 reported	 in	 terms	
of	 sufentanil	 sedation,	 although	 the	 sedation	 scale	 used	
and	 the	 type	 of	 participants	 in	 the	 mentioned	 study	 was	
different	from	the	current	one.	They	used	the	Riker	criterion	
for	 sedation	 in	 patients	 under	 coronary	 artery	 bypass	 graft	
surgery,	 and	 only	 the	 amount	 of	 sufentanil	 was	 evaluated.	
Whereas,	 in	 the	 present	 study,	 the	 Richmond	 scale	 was	
used	 for	 sedation	 evaluation	 in	 traumatic	 patients,	 and	 the	

Determining the patients' Richmond
score

-1 +1-1 to +1

Not using a sedative
medication

Prescribing a sedative (If an
invasive procedure is needed) Understanding the underlying

causes of patient’s discomfort
and trying to relief it using
nonpharmacological and

pharmacological interventions
Consulting with a specialist
in ICU to get an appropriate
dose of sedative medication

or any other activities

In case of failure to reach the
target sedation level (Richmond

score of -1 to +1), 
the sedative medication as
prescribed for the patient is 

injected. (PRN)

Figure 2: Agitation‑Sedation protocol

[Downloaded free from http://www.ijnmrjournal.net on Saturday, July 24, 2021, IP: 176.102.242.111]



Namadian and Taran: RASS‑based protocol on sedation & pharmacological and non‑pharmacological interventions

320 Iranian Journal of Nursing and Midwifery Research ¦ Volume 26 ¦ Issue 4 ¦ July-August 2021

amount	 of	 fentanyl,	 methadone,	 morphine,	 midazolam,	
thiopental	(Nesdonal),	and	haloperidol	was	assessed	in	both	
the	experimental	and	the	control	groups.

The	 results	 of	 a	 study	 by	 Yousefi	 et al.[3]	 did	 not	 show	
any	 significant	 difference	 in	 the	 mean	 consumption	 of	
midazolam	 and	morphine	 after	 the	 intervention,[3]	which	 is	
not	 consistent	with	 the	 results	 of	 our	 study.	Another	 study	
by	 Abdar	 et al.[17]	 reported	 a	 significant	 decrease	 in	 the	
amount	 of	 midazolam	 and	 morphine	 in	 the	 experimental	
group	 under	 sedation	 protocol	 compared	 to	 the	 control	
group,[17]	which	is	consistent	with	the	findings	of	the	current	
study.	However,	the	mentioned	study	was	different	from	the	
current	one	in	terms	of	the	participants	(all	patients	admitted	
to	 the	 ICU	 were	 included),	 and	 the	 type	 of	 sedatives	 that	
were	 assessed	 (midazolam	 and	 morphine	 only).	 Similar	
findings	 were	 reported	 by	 Robinson	 et al.[25]	 about	 the	
reduction	of	using	propofol	in	the	protocol	group	compared	
to	the	nonprotocol	group.	However,	Robinson	et al.[25]	only	
assessed	 opioids	 and	 propofol,	 whereas	 the	 present	 study	
included	 a	 wide	 range	 of	 sedative	 drugs	 (e.g.	 fentanyl,	
methadone,	 morphine,	 midazolam,	 thiopental	 (Nesdonal),	
and	haloperidol).

Rafiei	 et al.[19]	 reported	 a	 nonsignificant	 decrease	 in	
the	 use	 of	 morphine	 and	 midazolam.	 These	 results	 are	
in	 line	 with	 the	 results	 of	 the	 present	 study,	 although	
Rafiei	 et al.[19]	 examined	 addicted	 participants	 and	
evaluated	 the	 agitationsedation	 level	 with	 4‑h	 intervals	
versus	 hourly	 assessment	 in	 the	 current	 study.	 Weisbrodt	
et al.[7]	 found	 no	 significant	 difference	 in	 the	 amount	 of	
fentanyl	 and	midazolam	 sedatives	 administered	 in	 patients	
under	 mechanical	 ventilation,	 which	 is	 inconsistent	 with	
the	 results	 of	 the	 present	 study.	 The	 patients	 under	 study	
and	 the	 type	 of	 drug	 administration	 (continuous	 infusion)	
might	 be	 the	 possible	 reasons	 for	 the	 different	 results	
of	 the	 two	 studies.	 Payen	 et al.[26]	 reported	 that	 patients	
under	 mechanical	 ventilation	 received	 between	 40%	 and	
50%	 extra	 sedative	 medications,	 and	 using	 the	 sedation	
protocol	 slightly	 reduced	 the	 rate	 of	 administrating	
midazolam,	 propofol,	 fentanyl,	 sufentanil,	 emifentanil,	
and	 methadone	 during	 6	 days,	 in	 the	 intensive	 care	
unit.	 However,	 the	 results	 of	 the	 present	 study	 showed	
a	 significant	 decrease	 during	 10	 days	 of	 hospitalization	
in	 ICU.	 This	 slight	 difference	 in	 the	 results	 could	 be	
because	 of	 a	 longer	 length	 of	 stay	 in	 ICU,	 the	 nature	 of	
the	 patients	 studied,	 and	 the	 intervals	 of	 sedation	 level	
assessment.	 Payen	 et al.	 [26]	 excluded	 patients	with	 a	 head	
injury	 from	 their	 study,	whereas	 in	 the	 present	 study	 head	
trauma	 patients	were	 included,	which	might	 be	 the	 reason	
for	 longer	 staying	 in	 the	 ICU,	 and	 consequently,	 a	 greater	
difference	in	the	amount	of	sedative	administration.

To	 the	 best	 of	 our	 knowledge,	 this	 is	 the	 first	 study	 that	
has	 been	 conducted	 to	 determine	 the	 effect	 of	 applying	 a	
sedation	 protocol	 to	 improve	 the	 sedation	 level	 in	 patients	
under	 mechanical	 ventilation,	 on	 an	 hourly	 basis,	 for	 the	
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total	duration	of	ventilation	and	evaluation	of	wide	range	of	
sedative	medications.	The	 results	 provide	 a	 good	 basis	 for	
improving	 sedation	administration	and	preventing	agitation	
and	 receiving	 unnecessary	 sedatives	 in	 patients	 under	
mechanical	ventilation.	This	 study	 is	 strengthened	with	 the	
evaluation	 of	 patients	 in	 the	 total	 duration	 of	 mechanical	
ventilation.	 Similar	 interventions	 were	 conducted	 only	
for	 24	 to	 48	 h,	 with	 every	 2,	 3,	 or	 4	 h,[11,13,18]	 whereas	 in	
the	 current	 study,	 agitation	 –sedation	 level	 was	 measured	
hourly,	 for	 10	 days.	 The	 results	 showed	 that	 the	 rate	
of	 nonpharmacological	 interventions	 performed	 in	 the	
intervention	 group	 was	 significantly	 higher	 than	 in	 the	
control	group.	Skrobik	et al.[27]	also	concluded	in	their	study	
that	 using	 combinational	 systematic	management	protocols	
for	 pain	 control,	 sedation,	 and	 treatment	 of	 delirium	
using	 nonpharmacological	 actions,	 and	 individual‑based	
interventions	 are	 associated	 with	 better	 clinical	 outcomes	
in	 patients	 (e.g.	 better	 pain	 relief,	 less	 mortality	 rate,	
shorter	 mechanical	 ventilation	 and	 hospitalization	 period).	
No	 other	 relevant	 article	 was	 found	 about	 the	 effect	 of	
sedation	 protocol	 on	 the	 amount	 of	 nonpharmacological	
interventions,	 although	 some	 articles	 were	 retrieved	 on	
the	 effect	 of	 nonpharmacological	 interventions	 (like	 the	
interventions	 taken	 in	 this	 article)	 on	 reducing	 the	 pain	
of	 patients	 in	 the	 ICU[28]	 increasing	 sleep	 quality,[29]	 and	
reducing	 delirium.[30]	 All	 mentioned	 studies	 concluded	
that	 the	 use	 of	 nonpharmacological	 measures	 can	 be	 safe,	
low‑cost,	 and	 effective	 in	 managing	 the	 quality	 of	 sleep	
and	reducing	pain	and	delirium	in	ICU	patients.

The	 current	 study	 had	 some	 limitations.	 First,	 as	 this	
pilot	 study	 was	 only	 conducted	 on	 traumatic	 patients	 in	
a	 general	 ICU	 in	 Zanjan,	 it	 is	 not	 possible	 to	 generalize	
the	 result	of	 this	 study	 to	all	patients	and	 ICUs.	Second,	 it	
was	 impossible	 to	 follow	 up	 on	 the	 recovery	 situation	 of	
patients	 because	 of	 the	 time	 limitation	 of	 the	 intervention	
period	 for	 10	 days.	The	 effect	 of	 confounding	 factors	was	
adjusted	 using	 randomization,	 matching	 medications,	 and	
using	 APACHE	 scale	 for	 the	 severity	 of	 the	 disease	 in	
designing	and	conducting	the	study.	As	the	number	of	days	
for	 intervention	 in	 patients	 under	 mechanical	 ventilation	
was	unequal,	 the	 restructuring	was	used	 in	SPSS	statistical	
software	 to	 solve	 the	 problem.	 Finally,	 there	 was	 the	
possibility	 of	 measurement	 bias,	 which	 was	 controlled	 by	
blinding	the	study’s	research	assistants.

Conclusion
Most	 patients	 in	 ICU	 experience	 restlessness	 due	 to	 ICU	
conditions	 and	 device	 connections.	 Pain	 and	 sedation	
control	 in	 these	 patients	 are	 important	 for	 nurses	 and	
other	 members	 of	 the	 medical	 team.	As	 nurses	 face	 more	
sedation	 problems	 and	 due	 to	 their	 continued	 presence	 in	
ICUs	 and	 involvement	 with	 the	 patient’s	 care,	 compared	
to	 other	 team	members,	 they	 can	 play	 an	 essential	 role	 in	
using	 the	 sedation	 protocol	 for	 ICU	 patients.	 The	 results	
of	 the	 present	 study	 showed	 that	 the	 use	 of	 the	 sedation	

protocol	 using	 Richmond’s	 Agitation‑	 Sedation	 Scale	 by	
nurses	 improves	 patient	 comfort	 and	 could	 result	 in	 using	
more	nonpharmacological	care,	and	 fewer	 sedatives.	Using	
this	proposed	protocol	 in	 the	 ICUs,	and	conducting	 further	
research	 to	 achieve	a	better	understanding	 in	 this	 regard	 is	
recommended.
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