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IntroductIon

The purpose of mechanical ventilation (MV) is to 
support breathing and provide ventilation to the 
patient, so that the background cause of the disease 

is removed and the patient is enabled to breathe.[1] Although 
MV leads to improving the exchange of oxygen in the 
lungs, it has certain side effects. These effects include 
cardiovascular and hemodynamic complications, as well 
as barotrauma and effects on the renal system and other 
systems of the body.[2] Besides, the risk of developing 
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AbstrAct
Background: Ventilator-associated pneumonia (VAP) is a common side effect in patients who receive intravenous sedation 
infusion. In routine care, after starting sedation infusion for patients who receive mechanical ventilation, interruption of sedation 
starts without protocol. This study aimed to evaluate the effect of daily sedation vacation protocol on the incidence of VAP in 
mechanically ventilated patients.
Materials and Methods: In this clinical trial study, 80 patients with intravenous sedation infusion were selected and randomly 
allocated to intervention and control groups. In the intervention group, daily sedation vacation protocol and in the control group, 
routine sedation vacation was followed. Modified clinical pulmonary infection score questionnaire was completed before intervention 
and on the third, fourth, and fifth days after intervention. Data were analyzed by using repeated measures analysis of variance 
(ANOVA), Chi-square, and independent t-test.
Results: The results of this study showed that the incidence rate of VAP in the intervention and control groups was 0% versus 
15% on the third day of intervention, 12.5% versus 50% on the fourth day, and 27.5% versus 55.3% on the fifth day of intervention 
in the intervention and control groups, respectively. The incidence of VAP in the intervention group was significantly lower than 
in the control group (P < 0.05).
Conclusions: The results of this study showed that in patients with intravenous sedation, infusion of a daily sedation vacation protocol 
may reduce the incidence of VAP. Therefore, in order to prevent VAP, nurses are recommended to use this daily sedation vacation protocol.
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pulmonary infection increases as a consequence of 
distorting the natural condition of air pathways through 
placing the trachea pipe. One of the most common and 
lethal effects of MV is the risk of ventilator‑associated 
pneumonia (VAP).[3]

VAP is subdivided into early‑onset and late‑onset types.[4] 
Early‑onset VAP occurs within 48–96 h after starting invasive 
MV and is usually caused due to pathogens which 
are sensitive to antibiotics within a colony (such as 
Staphylococcus aureus and Moraxella catarrhalis).[5]

VAP is the second common nosocomial infection and 
also the first common infection within coronary care units 
(CCUs).[6] In contrast with the infections that engage all 
systems (like skin and urinary tract) and have a mortality 
rate of 1–4%, the mortality rate for VAP is 24–50% and it 
can also reach 76% in some high‑risk groups.[7]

The rate of VAP in developing countries varies from 10 to 
41%.[8] In the meantime, CCU‑related VAP has an incidence 
rate of 21% in Pakistan, 45% in Lebanon, and 81% in 
India. In Iran, its rate has been reported to be 46%.[9] In 
Arabnejad et al.’s study conducted in 2011, the frequency 
of early‑onset VAP was reported to be between 40 and 
42%,[8] while it has been reported to be 12.7% at Mashhad 
Hospital and 9.2% at Semnan Hospital. Such a low rate 
of incidence for VAP compared with the statistics for all 
the countries in the region might be due to lack of correct 
diagnosis of this nosocomial infection.[10] The incidence of 
nosocomial pneumonia at Al Zahra Hospital in Isfahan, Iran 
in 2012 was reported to be 24.8%, which is accompanied 
by a 5% increase in expenditures.[11]

VAP leads to increase in therapeutic expenses, mortality 
rate, and the time needed for MV and also the days of 
hospitalization in intensive care unit (ICU).[12,13]

Patients who receive MV require continuous infusion 
of sedation, so that their discomfort is relieved. These 
patients face the risk of receiving excessive sedation and, 
consequently, they are susceptible to get prolonged MV 
and being afflicted with VAP as a result of the high risk for 
aspiration and suppression of coughing reflex. Ventilator 
bundles include the rising of bed up to 30°–45°, preventing 
ulcer stress, interrupting daily sedation, and preventing 
deep vein thrombosis, and thus, they decrease VAP. Daily 
sedation interruption (DSI) is the main component of 
these measures for preventing the spread of VAP among 
patients who receive MV.[14] DSI can accelerate extubation 
and prevent the leakage of secretions behind the cuff and, 
subsequently, decrease VAP. In addition, another reason 
for the increase of VAP among intubated patients is the 

increase in length of MV, which can be reduced through 
administering sedation interruption protocol.[15] According 
to studies, DSI brings about positive outcomes for patients 
and can reduce the rate of pneumonia.[16] DSI is a protocol 
for reducing daily sedation rate according to special criteria 
and in case a patient fulfills these criteria, his/her sedation 
is reduced within a few days and then stopped while being 
frequently assessed throughout this process.[17]

As mentioned before, one of the methods that can be 
effective in decreasing the incidence rate of VAP is applying 
DSI protocol (DSIP) as one of the main caring components 
of ventilator bundles. However, according to some studies, 
applying the DSIP did not have any effect on reducing 
the rate of VAP.[18] Moreover, there is no single protocol 
for DSI in ICUs and sedation interruption is carried out 
mentally through the cooperation between physician and 
nurse. As a result, while most patients fulfill the criteria for 
sedation interruption, they return to their past condition 
and become prone to an increase in the rate of VAP.[17] 
Therefore, with regard to the absence of a special protocol 
for interrupting sedation and also lack of sufficient evidence 
for verifying the effect of sedation interruption protocol on 
VAP, the researchers carried out this study with the aim of 
exploring the effect of DSIP on the incidence of early‑onset 
VAP among patients hospitalized in the ICUs of Al Zahra 
Hospital, Isfahan, Iran in 2014.

MAterIAls And Methods

This is a single‑blind clinical trial study IRCT Registration 
number  IRCT2015052022353N1. Accordingly, none of the 
subjects was aware of being placed in either the control or 
the intervention group. The study was carried out in 2014 
on patients who were hospitalized in ICUs at Al Zahra 
Hospital, Isfahan, Iran and were receiving MV. 

According to Budama et al.’s study and the probability of 
type 1 error of 0.05 and a coefficient of 0.80, the sample size 
was 40 individuals in each of the intervention and control 
groups. Due to lack of possibility for random selection, 
the samples were primarily selected from available eligible 
individuals among patients hospitalized in ICUs at Al 
Zahra Hospital through continuous convenient sampling 
method. Accordingly, they were assigned to the control and 
intervention groups by minimization randomization method. 
using this method, randomization and homogenization of 
samples were done and they were equally placed in each 
group while attending to distributing variables. In this 
study, a total of 100 eligible samples were enrolled in the 
intervention group (52 individuals) and the control group 
(48 individuals). During the study, 20 individuals withdrew 
from the study; among these, 12 individuals were from the 
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intervention group. Out of these 12 individuals, 8 withdrew 
due to not being able to tolerate sedation interruption 
following major discomfort, 3 due to being transferred to 
other wards, and 1 due to undergoing surgical operation. 
The remaining eight individuals belonged to the control 
group, among whom four withdrew due to undergoing 
surgical operation, three due to major discomfort, and one 
due to passing away. It finally resulted in 40 individuals for 
each group.

Informed written consent was obtained from all samples 
for participating in the research, while the ones from 
unconscious patients were obtained from their parents.[14] 
The inclusion criteria included: Patients who had continuous 
infusion of sedation or tranquilizer; aged more than 18 and 
less than 65 years; were receiving MV for 24 h; had no 
pneumonia at the beginning of the research [with a score 
lower than 5 according to modified clinical pulmonary 
infection score (MCPIS)]; had not participated in any other 
studies; did not have intracerebral hypertension attested by 
their physician, major cerebral damages, and a Glasgow 
Coma Scale (GCS) lower than 8; and were not hospitalized 
due to major neurologic  problems like cerebrovascular 
accident (CVA).[18] Meanwhile, the exclusion criteria were: 
Lack of interest of the patients’ parents in participating in 
the study, the patients who died or were transferred to other 
wards or other hospitals, excessive discomfort on the side 
of patients which could prevent sedation interruption, and 
undergoing surgical operations during the research.

The samples were randomly selected and allocated to either 
the control or the intervention group by using minimization 
randomization method. The pre‑specified variables for 
inserting the samples into the software were gender, age, 
type of peptic ulcer prophylaxis, past record of smoking, 
and type of antibiotic received. The researcher extracted 
patients’ demographic and clinical information from their 
hospital profile and then inserted them in the first section 
of the data collection instrument. Before beginning the 
research, the MCPIS was filled in for all samples and the 
ones who were suffering from VAP were excluded. Then, 
the researcher administered DSIP for patients within 
the intervention group. The third section of instrument 
included the richmond agitation‑sedation scale (RASS) 
for measuring the amount of discomfort in patients during 
the study.

The MCPIS is a standard scale which contains the five 
criteria of body temperature, pulmonary secretions, white 
blood cell (mm Hg), and chest radiography. Data collection 
was carried out by the researcher and his colleague who 
holds a BSc in Nursing, while the interpretation of chest 
radiography was done by an expert in anesthetics. For 

each criterion in this scale, a point between 0 and 2 has 
been considered and the maximum point is 10. Gaining 
a point above 5 indicates VAP.[19,20] The Persian version 
of the MCPIS has been used in this research. Sabery et 
al. calculated its reliability using Cronbach alpha test and 
an internal correlation coefficient of 91%.[21] According to 
previous studies, the MCPIS was measured in the third, 
fourth, and fifth days of the research at 7 a.m.

The RASS scale was used to measure the rate of patient’s 
sedation and discomfort and for finding the amount 
of applied sedation. Its reliability and validity has been 
approved in various research papers and books.[22] 
Moreover, in order to administer sedation interruption, 
the designed protocol in foreign papers was used, whose 
validity had been approved by ICU experts and also faculty 
members of the nursing department.

The protocol designed according to approved papers 
advised DSI at 7 a.m. for patients who had continuous 
infusion of sedation with morphine, midazolam, fentanyl, 
and propofol, while the patient was to be assessed 
continuously for 5 h by the RASS scale. If there was no 
major discomfort while there was a RASS scale between 
0 and 2, sedation interruption was kept up and if there 
was a score above 2 or there was major discomfort after 
injecting bolus to patients, the infusion was done with half 
the previous dosage. In the following days, DSI was tried 
again and this protocol was continued for 5 days, which 
led to the start of early‑onset VAP. Sedation interruption 
was commenced for patients in the control group without 
any special protocol, according to the ward routine with the 
infusing sedative based on physician’s recommendation or 
nurse’s suggestion, while increasing the amount of drug was 
done to the point that the patient could tolerate the trachea 
pipe and would not feel any discomfort. Decrease followed 
by interruption of sedation was initiated according to nurse’s 
or physician’s suggestion routinely and mentally and the 
dosage of the drug was reduced. In case any discomfort was 
faced by patients, repeated infusion was carried out and if 
the patient could tolerate, the reduction and interruption 
of sedation were done until the complete interruption of 
the sedative. After completely interrupting the sedation, the 
patient was prepared for extubation.

SPSS software, version 18, was used for analyzing the 
data. In order to examine the homogeneity of the samples’ 
ages within both groups, independent t‑test was used 
and for assessing the homogeneity of samples regarding 
their gender, cause of hospitalization, record of disease, 
previous record of smoking, and immune system deficiency, 
Chi‑square test was used. Finally, in order to compare the 
scores of MCPIS before and after the study in both groups, 
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independent t‑test and Repeated Measures Analysis of 
Variance were used.

Ethical considerations
The research was approved by the Ethics Committee of 
Isfahan University of Medical Sciences.

results

The mean (standard deviation) of age among samples in 
the intervention and control groups were 39.6 (12.9) and 
41.5 (13.1) years, respectively. Fifty percent of the subjects 
were male, while the remaining subjects were female. 
Independent t‑test, Chi‑square, and Fisher’s exact test 
indicated that the subjects in both groups were homogenous 
regarding age, gender, and underlying problems (P > 0.05) 
[Table 1].

Results of the independent t‑test indicated that the mean 
score of MCPIS did not have any significant difference in the 
pre‑intervention stage between both groups and that both 
groups were homogenous (P > 0.05). However, throughout 
the third, fourth, and the fifth days of intervention, the mean 
score of MCPIS in the intervention groups was significantly 
lower than in the control group (P < 0.05). This means that 
on the third, fourth, and the fifth days of the intervention, 
the incidence rate of VAP was lower in the intervention 
group [Table 2].

The incidence rate of VAP in the intervention and 
control groups was 0% versus 15% on the third day of 
intervention, 12.5% versus 50% on the fourth day, and 
27.7% versus 55.3% on the fifth day of intervention. 
Results of the Fisher’s exact test indicated that on the 
third day after the intervention, the frequency of VAP 
was significantly higher in the control group (P < 0.05). 
Moreover, Chi‑square test indicated that on the fourth 

and the fifth days after the intervention, the incidence 
rate of VAP was significantly higher in the control group 
(P < 0.05) [Table 3].

dIscussIon

Schweickert et al.’s study showed that administering 
the DSIP leads to reduction of many complications 
among intubated patients who receive MV. Among them, 
ventilator‑associated infections are most prominent. 
Nonetheless, the rate of MCPIS was significantly lower in 
the intervention group (P < 0.05).[23] In Kress et al.’s study, it 
was also mentioned that administering the DSIP significantly 
leads to decrease in the length of MV and accordingly 
reduces the incidence rate of VAP in the intervention group 
more than in the control group.[24]

With regard to administering the DSIP for patients receiving 
MV in the intervention group, it was expected that the 
MCPIS would be lower in this group compared with the 
control group, which was true in practice. Subsequently, 
on the third, fourth, and fifth days after the intervention, 
the MCPIS in the intervention group was significantly lower 
than in the control group. According to the study of Quenot 
et al. (2007), administering the DSIP leads to a significant 
decrease in the rate of MCPIS among the patients in the 
intervention group 5 days after the first intubation, which 
is in agreement with the present study (P < 0.001). The 
results of their study, like the present study, showed that 
administering the sedation interruption by nurses results 
in reducing VAP.[25]

So far, few studies have investigated the effect of sedation 
interruption separately on VAP and most studies have assessed 
the simultaneous effect of ventilator bundles comprising four 
components on VAP. In 2012, a study by Smith explored 
the effect of administering sedation interruption protocol 

Table 1: Comparison of the frequency distribution of subjects regarding age, sex, and underlying problems in the study and control 
groups
Groups variables Study group Control group Test P

Number Percentage Number Percentage
Smoking 10 25 11 27.5 χ2: 0.65 0.79

Chronic disease 5 12.5 7 17.5 χ2: 0.39 0.53

Immunodeficiency disease 0 0.0 2 5 F 0.24

Fever 5 12.5 4 10 F 0.5

Invasive procedure 40 100 40 100 F 1

Sex

Male 21 52.5 19 47.5 χ2: 2.29 0.13

Female 19 47.5 21 52.5

Age (mean±SD) 39.6±12.9 41.5±13.1 t: 0.62 0.53
SD: Standard deviation
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by nurses on ventilator‑associated infection at Georgia 
University. This study was done retrospectively and indicated 
that administering DSI brings about positive outcomes for 
patients, including reducing VAP.[26]

In another study, Anifantaki et al. (2009)  assessed the effect 
of continuous sedation infusion DSI on patients hospitalized 
at ICUs. In this study, the average length of MV did not have 
significant difference in the two groups (P = 0.7), while it 
was 8.7 days in the control and 7.7 days in the intervention 
group. Moreover, no significant difference was observed 
regarding the length of stay at ICU and the incidence of VAP. 
The general conclusion is that using sedation interruption 
protocol by the nurse compared with interruption of routine 
sedation does not have that much difference by virtue of 
its effects.[18] Although this research was not congruent with 
the present research, it is necessary to attend to this point 
that the protocol was used in the present research as a new 
and structured method for interruption of sedation. While 
no protocol has been used with this aim in our context, the 
presence of a structured protocol is obvious in Anifantaki’s 
study which had been carried out in order to compare two 
protocols.

Schweickert and Kress carried out a study with the aim to 
assess the effect of DSIP on reducing the complications 
of VAP, including decreasing the length of MV, reducing 

the length of stay at ICU, and cutting down on VAP. The 
patients who were under MV while sedation interruption 
protocol was administered for them (intervention group) 
experienced fewer complications than the patients who 
received simple sedation (control group) (2.8% for the 
intervention group and 6.2% for the control group, 
P = 0.04). The difference of this research with the 
present study was its retrospective nature. However, its 
findings are congruent with the present research and 
approve the positive effect of protocol on VAP.[27] In all 
the aforementioned studies whose results were congruent 
with the present study, it was stated that by applying the 
methods of sedation interruption, the number of days 
for being attached to ventilator and the amount of its 
associated infections are reduced. With regard to the point 
that the presence of trachea pipe is a reason that leads 
to VAP, it seems that the main reasons for the reduced 
incidence rate of VAP are the administration of DSIP, early 
awakening of the patient, and decreased dependence of 
the patient to the ventilator as a result of faster extubation. 
Consequently, nurses can reduce the incidence rate of VAP 
among patients receiving ventilation through administering 
DSIP. Among the limitations of this study are lack of 
homogenization of medications received for continuous 
sedation infusion and the length of the study which did 
not explore the late‑onset infection among these patients.

conclusIon

Administering DSIP can lead to reduction in the length of 
ventilation and subsequently lowers the incidence rate of 
VAP. Reduction of infection is a major advantage for patients 
hospitalized at ICUs. Hence, using sedation interruption 
protocols for patients receiving ventilation is recommended 
to personnel, especially the nurses at ICU.
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