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ABSTRACT

Objective: A fundamental aspect of hygienic care in ICU is nasal care. However, providing nasal care for critically ill patients is
challenging because of caring for very sick patients in a highly stressful environment results in nasal care having a lower priority
for nurses than other aspects of care. This study was conducted to investigate the effect of applying saline spray on nasal health
status of critically ill patients.
Methods: This study was carried out in intensive care units at Emergency Hospital. Sixty patients were enrolled and divided into
a study group who received saline nasal spray three times daily for seven days and a control group who received routine hospital
care. Secretion load and nasal cultures were assessed before and on the 7th day of nasal care.
Results: No significance difference was found between control and study groups as regards to secretion score before nasal care.
On the 7th day, there was a statistically significant deterioration of the secretion score by increasing to 3 (p < .001) in the control
group. However, a significant improvement was noted in the study group in comparison to the control group (p < .001). In
addition, about half of the control group had proliferated Klebsiella in the first culture which continued to the second culture
on the 7th day of routine nasal care while no one had proliferated Klebsiella in the studied sample following administration of
normal saline spray which was highly statistically significant.
Conclusions: The use of saline nasal spray is more effective than routine nasal care in reducing colonization with different
bacterial species and improving secretion score.
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1. INTRODUCTION

Intensive care units (ICUs) have evolved through a growing
need to care for critically ill patients with varying dependen-
cies.[1] Hygiene is one aspect of nursing care particularly
in ICU as critically ill patients cannot clean their noses and
often totally dependent on nursing staff for their personal
care. A fundamental aspect of hygienic care in ICU is nasal
care. However, providing nasal care for patients in ICU is
challenging or even ignored because of caring for very sick
patients in a highly stressful environment results in nasal

care having a lower priority for nurses than other aspects of
medical problems.[2]

Moreover, stress factors such as decreased blood pressure,
decreased oxygen saturation in the blood or acidosis can
cause protein proteolysis that is secreted in the mucosa of
the nose predisposing to antimicrobial effect.[3] In addition
those critically ill patients are under sedation, which has an
effect on the occurrence of hospital-acquired sinusitis.[4]

Nasal sprays which composed of saline are often indicated in

∗Correspondence: Shaimaa Ahmed Awad; Email: shaimaahmed2000@gmail.com; Address: Critical Care and Emergency Nursing Department,
Faculty of Nursing, Mansoura University, Mansoura, Egypt.

Published by Sciedu Press 59



http://jnep.sciedupress.com Journal of Nursing Education and Practice 2019, Vol. 9, No. 4

long term rhino-sinusitis, rhinitis that is caused by sensitive
or non-sensitive agents, perforation of septum or following
surgery of the nose. Saline nasal sprays help in cleaning
of the nose,[5, 6] removing of mediators that cause direct in-
flammation,[7, 8] in addition, improving ciliary beat frequency
which helps in mucociliary clearance.[9, 10] However, less
literature is available for detecting the effect of using saline
spray on nasal hygiene among critically ill patients. So, the
aim of this study was to investigate the effect of applying
saline spray on nasal health status of critically ill patients.

2. METHODS
A quasi-experimental research design was used to conduct
this study. This study was carried out in three intensive care
units located at Mansoura Emergency Hospital. ICU1, ICU2
and ICU3. ICU1 and ICU2 each includes 10 beds, 3 mechani-
cal ventilators, 2 crash carts, 2 portable suction machines and
1 defibrillator machine. ICU3 includes 4 beds, 1 mechanical
ventilator, 1 crash cart, 1 portable suction and 1 defibrillator
machine. Each bed is equipped with advanced technologies
such as cardiac monitor, central suction machine and oxygen
outlets. A purposive sample of sixty adult critically ill pa-
tients were enrolled in the study according to the following
inclusion criteria: age range from 21-60 years, expected time
in ICU was not less than 7 days, all patients involved in the
current study had endotracheal tube, had a nasogastric tube
and received antibiotic therapy. Exclusion criteria include
patients who were examined and proved to have sinusitis at
the time of admission to ICU.

2.1 Instrumentation
Two tools were used to collect data in the current study to
elicit information about nasal assessment and nasal care per-
formed for critically ill patients. Tool (I): Nasal assessment
tool, it composed of 3 parts. Part 1: Patient’s characteristics
sheet: This included patient’s socio-demographic data as
well as health relevant data such as underlying disease, med-
ications used, supportive lines and devices and ventilatory
modalities. Part 2: Secretion Load sheet: the secretion score
which provided by Slapak et al. (2008)[11] which had the fol-
lowing score: (1) refers to absent of secretions; (2) refers to
presence of serosal secretions; (3) refers to presence of serop-
urulent secretions and finally (4) refers to presence of puru-
lent secretions was utilized to evaluate secretion load. Part 3:
Nasal culture sheet: culture was obtained from critically ill
patients within 24 hours of admission before administering
of topical normal saline spray (first culture) and repeated on
the 7th day thereafter (second culture). Tool (II): Nasal care
tool; nasal care tool was developed by the researcher after
reviewing the related literature[12–14] to record nasal activity
performed for critically ill patients. It was divided into 2

parts. The first part was assigned for recording nasal suctions
before or during nasal care. The second part was assigned
for recording nasal care activity which performed 3 times
daily for seven days; once every 8 hours using normal saline
spray (0.9%).

2.2 Study procedures
An official written permission to conduct the study was ob-
tained from the responsible authorities at Emergency hospital
at Mansoura Main University Hospital, after explanation of
the aim of the study. A pilot study was conducted on 10%
of sample to test the applicability of the tools. Appropriate
modifications were done prior to data collection for the actual
study. Once the necessary approval granted to proceed with
the proposed study; data was collected using the designed
study tools. Human rights and ethical considerations were
kept. On admission, patients were randomly assigned into
two groups; control and study groups, each composed of 30
patients. At the beginning, part one of tool (I) was filled in
by the researcher to describe patient’s general characteristics
as well as health relevant data. These include patient’s under-
lying disease, medications used, supportive lines and devices
and ventilatory modalities. In addition, a baseline nasal as-
sessment was performed for all patients in the 2 groups using
part 2 of tool (I) which described nasal secretion load. Nasal
swabs were obtained from all patients recruited for the study
in the 2 groups within 24 hours after admission prior to the
application of nasal spray and were recorded as baseline data.
The cultures were repeated on the 7th day of nasal care. The
swabs were transported in a Stuart medium to the laboratory
at the Microbiology Diagnostic and Infection Control Unit
in the Medical Microbiology and Immunology Department,
Faculty of Medicine, Mansoura University. Then, the swabs
were removed from the Stuart medium and immersed in 1
milliliter normal saline. Centrifugation for 1 minute was
done. Thereafter, quantitative cultures were prepared. For
preparing the culture, chocolate agar, 5% sheep blood agar,
and Eosin Methylen-blue Lactose Sucrose agar were used.
The cultures were incubated at 37◦C for 18–24 hours and
assessed the following day. For the study group, 1 puff of
nasal spray containing normal saline was administered three
times per day (once each shift) for seven days into the non-
intubated side. For the control group, routine nasal care was
provided by nursing staff which include cleansing of the
outer nostrils by tap water. As an evaluation phase, a nasal
culture was obtained. To assess the load of secretion, the
secretion score provided by Slapak et al. (2008) was used.
To investigate the effect of applying saline spray on nasal
health status of critically ill patients, comparison was done
between the study and control groups regarding secretion
score and nasal culture.
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2.3 Data analysis
The collected data were coded, organized, categorized, and
then transferred into especially designed formats. The sta-
tistical analysis of data was done by using SPSS program
(statistical package for social science). The data were tabu-
lated and presented. The analysis of the data was performed
to test statistical significant difference between variables for
both groups (study and control). For quantitative data (mean
and standards deviation and Mann-Whitney U test) was used.
For qualitative data (frequency and proportion), Chi-square
test was used.

3. RESULTS
Table 1 illustrates patient’s characteristics of the control and
study groups: it can be noticed that the mean age of the
control and study groups was 44.5 ± 7.2 & 44.3 ± 6.8 re-
spectively. It can be also noted that the majority of the sample
(83.3% & 80%) for the control and study groups were on
mechanical ventilator. As regards to the underlying disease,
head trauma represented 50% of the control group and 60%
of the study group. No statistically significant difference
was elicited between the control and study groups regarding
patient’s characteristics.

Table 1. Patient’s characteristics of the study and control groups
 

 

Sig 
Study 

 
Control 

Patients’ characteristics 
% No % N 

 
χ² = 0.26 

p = .60 

 
56.7 
43.3 

 
17 
13 

 
 
50 
50 

 
15 
15 

Gender 
Male 
Female 

t = 0.037 
p = .94 

44.3 ± 6.8   44.5 ± 7.2 Mean age 

 
χ² = 0.11 

p = .73 

 
80 
20 

 
24 
6 

 
 
83.3 
16.7 

 
25 
5 

Ventilatory modalities 
On M .v 
On T. piece and O2 Source 

 
χ² = 0.31 
p = .57 
 

 
26.7 
73.3 

 
8 
22 

 
 
33.3                       
66.7 

 
10 
20 

Underlying Disease 
  H.T.N   
    Yes 
    No 

 
χ² = 0.31 

p = .57 

 
26.7 
73.3 

 
8 
22 

 
 
33.3 
66.7 

 
10 
20 

  Hemiplegic 
    Yes 
    No 

 
χ² = 0.60 

p = .43 

 
60 
40 

 
18 
12 

 
 
50 
50 

 
15 
15 

  Head trauma 
    Yes 
    No 

 
χ² = 0.13 

p = .71 

 
13.3 
86.7 

 
4 
26 

 
 
16.7 
83.3 

 
5 
25 

  Cerebral Stroke 
    Yes 
    No 

 
χ² = 0.13 

p = .71 

 
86.7 
13.3 

 
26 
4 

 
 
83.3 
16.7 

 
25 
5 

Medications 
  Diuretics 
    Yes 
    No 

 
χ² = 0.28 

p = .59 

 
60 
40 

 
18 
12 

 
 
66.7 
33.3 

 
20 
10 

  Anticonvulsants 
    Yes 
    No 

 
χ² = 0.26 

p = .76 

 
73.3 
26.7 

 
22 
8 

 
 
76.7 
23.3 

 
23 
7 

  Corticosteroids 
    Yes 
    No 

 

Table 2 illustrates comparison between study and control
groups as regards to secretion score before and on the 7th
day of nasal care. It can be noted that no significance differ-
ence was found between control and study groups as regards

to secretion score before nasal care. In addition, it can be
seen that, the control group median value was 2 as a baseline
data. On the 7th day, there was a statistically significant dete-
rioration of the secretion score by increasing to 3 (p < .001).
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A significant improvement was noted in the study group in
comparison to the control group (p < .001) on the 7th day of
nasal care.

Table 3 illustrates frequency of nasal colonization with differ-
ent bacterial species before and seven days after nasal care
for the control and study groups: it can be noticed that before
nasal care, there was no statistically significant difference
between the control and study groups as regards to different
bacterial species. In relation to Klebsiella species, in the first
culture (before nasal care) 26.7% of the studied sample had
proliferated Klebsiella species which significantly decreased

in the second culture that was obtained 7 days after nasal
care (p < .002). Moreover, 46.7% of the control group had
proliferated Klebsiella after 7 days of routine care while no
one proliferated Klebsiella in the study group after 7 days
of nasal care which was highly statistically significance (p
< .001). On the other hand, 20% had proliferated Staphylo-
coccus aureus in the control group in the first culture which
increased significantly to 46.7% in the second culture (p <
.02). However, in the studied sample only 20% had pro-
liferated Staphylococcus aureus in the second culture, this
difference was statistically significant (p < .02).

Table 2. Comparison between study and control groups as regards to secretion score before and on the 7th day of nasal care
 

 

Groups Before Nasal Care (baseline) 7th Day of Nasal Care Wilcoxon test 

Control 
Median (min-max) 

2 (1-3) 3 (2-4) p < .001 

Study 
Median (min-max) 

2 (1-3) 2 (1-3) p = .7 

Mann-Whitney U test p = .7 p < .001  

 Note. Secretion score: (1) Absent; (2) Serosal; (3) Seropurulent; (4) Purulent. 
 

Table 3. Frequency of nasal colonization with different bacterial species before and on the 7th day of nasal care for the
control and study groups

 

 

Type of Bacterial 
Species 

Time  
Control 

 
Study 

 
No % No % 

Klebsiella 

Before Nasal Care 
(1st Culture) 

No 
Yes 

18 
12 

60 
40 

 
 

22 
8 

73.3 26.7 
χ² = 1.2 
p < .7 

7th Day after Nasal Care 
(2nd Culture) 

No 
Yes 

16 
14 

53.3 
46.7 

 
 

30 
0 

100 
0 

χ² = 18.2 
p < .001 

                                              
χ²                 
p 

0.27 
.6 

 
 

9.2 
.002 

 

Staph auras 

Before Nasal  Care 
(1st Culture) 

No 
Yes 

24 
6 

80 
20 

 
 

18 
12 

60 
40 

χ² = 2.8 
p < .09 

7th Day after Nasal Care 
(2nd Culture) 

No 
Yes 

16 
14 

53.3 46.7 
 
 

24 
6 

80 
20 

χ² = 4.8 
p < .02 

 
χ²  
p 

4.8 
.02 

 
 

2.8 
.09 

 

Alfa hemolytic 
streptococci 

Before Care 
(1st Culture) 

No 
Yes 

26 
4 

86.7 13.3 
 
 

26 
4 

86.7  
13.3 

χ² = 0 
p < 1 

7th Day after Nasal Care 
(2nd Culture) 

No 
Yes 

28 
2 

93.3 
6.7 

 
 

30 
0 

100 
0 

χ² = 2.07 
p < .15 

 
χ² 
p 

0.47 
.38 

 
 

4.2 
.03 

 

 

4. DISCUSSION
Nasal care is often ignored in ICU patients as it did not have
the main priority of care as other nursing procedures. How-
ever, a simple technique can be used for those patients that
may be helpful. This technique is the use of nasal spray
containing normal saline.

The results of the current study revealed that the mean age
of the control and study groups was 44.5 ± 7.2 and 44.3 ±
6.3 respectively. Moreover, the majority of the patients were
on mechanical ventilation and the most common diagnosis
was head trauma. No significant difference was found be-
tween the control and study groups as regards to all patients’
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characteristics named gender, age, ventilatory modalities,
underlying disease and administered medications.

Also, the results of the current study showed that about one
third of the studied sample had proliferated Klebsiella species
in the initial culture which significantly decreased in the sec-
ond culture after administration of saline nasal spray. This
result was in line with Senturk et al. (2017) who noted that
Klebsiella had proliferated in 7 patients of the studied sample
in the first culture but after nasal care only one patient had
proliferated Klebsiella.[14]

Moreover, in the current study about half of the control group
had proliferated Klebsiella in the first culture which contin-
ued to the second culture on the 7th day of routine nasal
care while no one had proliferated Klebsiella in the stud-
ied sample following administration of normal saline spray
which was highly statistically significant. This was in line
with Ozturan et al. (2017) who stated that the Enterobacteri-
acea, Klebsiella species that proliferated in the initial culture
continued in the last culture in the control group.[14]

As regards to Gram positive bacteria named Staphylococ-
cus aureus, about half of the control group had proliferated
Staphylococcus aureus in the second culture compared to
20% in the study group and this difference was significant.
This result was in contrast with Senturk et al. (2017) who
stated that there was no significant difference between the
two groups post care as regards to Gram positive bacte-
ria. In addition no statistical difference was found between
the control and study groups as regards to isolation of alfa
hemolytic streptococci neither before nor on the 7th day of
nasal care.[14]

The results of the current study revealed that the use of saline

nasal spray is more effective than routine nasal care in reduc-
ing colonization with different bacterial species and improv-
ing secretion score, these results were consistent with other
studies showed that the usage of saline nasal drops 4 times
daily through ten days is much helpful than the use of antiobi-
otic therapy in children with acute sinusitis.[15] It was proven
that this therapy decreases such substances as prostaglandins,
leukotriene, and histamine which causing direct inflamma-
tion.[7] Moreover, it had been applied to decrease allergic
and irritated rhinitis symptoms during postoperative period
of sinus surgery.[16, 17]

On the other hand, one of the parameters used for assessing
nasal health status in the current study was using secretion
load. The secretion score was deteriorated significantly in the
control group while a significant improvement was observed
in the study group on the 7th day after nasal care. It can be
said that this improvement caused by humidification of the
nose, dissolving of secretions and activation of mucociliary
clearance. This was in line with Ozturan et al. (2017) who
stated that in the control group, secretion score increased for
1.7 to 3.1 while in the study group this average decreased
from 1.9 to 1.4.[14]

5. SUMMARY

It can be concluded that the administration of normal saline
spray through nostrils for critically ill patients might be rec-
ommended as an easy method to improve nasal health status
by humidification of the nose, reducing secretion load, and
decreasing colonization with different bacterial species.
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