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Abstract
Introduction: Aspiration-induced pneumonia is responsible for 15-20% of hospital infections and a 39% increase in costs. Besides, it is
one of the ten leading causes of death in the USA. It can be prevented by choosing the feeding method. This study aimed to assess the
incidence of respiratory aspiration using the tube feeding method of intermittent drip bag.
Methods: This one group only post-test study was conducted on 36 ICU trauma patients. The patients were fed using the tube feeding
method of intermittent drip bag for three days, each time with 150 to 300 cc liquid nourishing solution for 30 to 60 minutes with three-hour
intervals. To detect respiratory aspiration, 0.5 cc of methylene blue 1% was added to 500 cc of the liquid. In case the patients needed
suction, whenever the blue color of methylene blue was observed in the lung secretions during suction of the respiratory tube, incidence of
respiratory aspiration was ascertained. The data were collected using Demographic information registration form and Clinical Information
Registration Questionnaire. Then, the data were analyzed using SPSS V19 and descriptive and analytic statistics.
Results: The results revealed no incidence of respiratory aspiration via the tube feeding method of intermittent drip bag during
consecutive days.

three

Conclusion: The present study indicated no respiratory aspiration observed using the tube feeding method of intermittent drip bag, this
method can be utilized in the centers that are not equipped with feeding pump. Moreover, using feeding bags instead of feeding pumps
plays a key role in reducing related costs.
Keywords: Intermittent drip bag method, Respiratory aspiration, Tube feeding, Intensive Care Unit, Trauma.

Introduction

Feeding support is considered a vital component for
patients in ICU 1 Due to the patients’ disability for
obtaining their nutritional needs, they are
necessarily supported by artificial feeding carried
out through enteral and parenteral methods 2-4
Studies have shown the benefits of enteral feeding
over parenteral feeding 5, 6. Overall, there are four
methods in this type of feeding, namely internment
bolus, internment drip, cyclic and continuous,

which are administered using syringes, feeding
bags, and feeding pumps 7-9. Continuous feeding is
done through a feeding pump. And flows in 24
hours at a speed of 20 to 50 ml. The cyclic feeding
method includes feeding by feeding pump in less
than 24 hours and usually between 8 to 24 hours,
and the volume and speed of feeding can vary
according to the patient's tolerance. Food is given
to the patient for 40 to 60 minutes through a pump
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or feeding bag under gravity in the intermittent
feeding method. Alternative feeding with gravity is
usually better tolerated during gastric feeding. In
this feeding method, 240 to 720 cc of nutrients are
given to the patient 4 to 6 times a day. Feeding is
done for 4 to 10 minutes through a syringe with a
volume of 240 cc in the bolus method 8. Tube
feeding may also have disadvantages, such as
pneumonia 6, 9 that can be partially controlled by
selecting the best feeding method 10, 11. Studies have
shown that the risk of pneumonia was four times
higher in the patients with aspiration 12, 13.
Statistics also indicated that the incidence rate of
aspiration-induced pneumonia was 7-62% in the
patients fed by tube. Overall, the feeding method is
considered a critical risk factor for pulmonary
aspiration 14-16 . Although many studies have been
conducted on feeding methods, there is still no
consensus on the safest feeding method in critically
ill patients 16, 17.
Feeding is commonly performed using syringes in
many ICU cases. Syringe feeding is done in most
cases at an inappropriate rate and pressure, which
results in severe consequences, such as respiratory
aspiration 18, 19. On the other hand, in the drip
feeding method using feeding bags, the rate and
pressure of feeding solution are lower, and
probably its consequences are less severe 18, 20.
Given the diversity of studies and the results, the
question of which diet method is preferable for ICU
patients is still unanswered. There is evidence of
choosing the best feeding method that leads to
fewer complications. It shows that researchers have
not yet reached a theoretical consensus on this
issue. This issue has become a controversial issue.
Gastrointestinal nutrition has been used in patients
in intensive care units for many years, and its
policy, although periodically changing and
updated, and although the body of evidence is
growing, is controversial and uncertain. It's about
choosing the best method. Despite the widespread
use of intermittent and continuous tube feeding
methods, it is still ambiguous to reasonable these
methods. However, very little data is currently
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available to offer serious advice on choosing a
particular procedure of gastrointestinal nutrition 1, 6,
13
.
Objective: the present study aimed to determine the
respiratory aspiration incidence rate in the
intermittent drip feeding method using feeding
bags.
Methods
The current study is a one group-onlyposttest study
to determine the respiratory aspiration incidence
rate in intermittent drip feeding method using
feeding bags among the patients admitted to ICU,
and trauma. This study was conducted on 36
patients admitted to general ICU, neurology ICU
and Trauma wards of educational hospitals of
Guilan, Iran, for 4 months. Before initiation of the
study, approvals from the Ethics Committee of
Guilan University of Medical Sciences (Ethics
code: 10229) and Iranian Registry of Clinical Trials
(Clinical trial number: IRCT201009214787N1)
were secured. The patients who met the criteria
were enrolled in the study after obtaining consent
from their legal guardians.
Based on the study by Hasanzadeh and considering
power=90%, p=0.02, and d=0.05, a 32-subject
sample size was determined for the study 11. Yet,
considering the loss rate of 15%, the sample size
was increased to 36 subjects. The inclusion criteria
were as follows: hospitalization in ICUs and trauma
ward, not having the a history of allergy to
methylene blue, not suffering from renal problems,
lack of deficiency in G6PD enzyme 21, being 15-65
years old, Glasgow Comma Scale (GCS) ≤ 9 22,
having respiratory tubes (endotracheal tube and
tracheostomy), having a connection to ventilators
23
,
Synchronized
Intermittent
Mandatory
Ventilation (SIMV) ventilation mode, using the
Positive End Expiratory Pressure (PEEP) of 3 to 7
and Pressure Support (PS) of 10 to 15 and
nasogastric feeding. Likewise, all patients had to be
in the same condition receiving sedative drugs.
Even so, the patients were excluded from the study
in case of discharge, transfer, change of feeding
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mode, severe digestive effects, and any record of
sensitivity to methylene blue.
Demographic information registration form and
Clinical Information Registration Questionnaire
were used for data collection. This questionnaire
was extracted from the instrument developed by
Hassanzadeh (2002) 11. To determine the content
validity of the questionnaire, it was given to four
anesthesiologists of Guilan University of Medical
Sciences and 11 faculty members of Shahid
Beheshti School of Nursing and Midwifery, Rasht
city, Iran. Then, their comments and suggestions
were collected and the necessary revisions were
applied. The reliability of the questionnaire was
calculated using the kappa agreement coefficient
and was equal to 89%. The data gathering form
consisted of two parts. The first one included the
patients’ demographic information that was filled
out by the researcher. This part also involved
feeding information. The second section contained
information related to the feeding method of the
research units during the three Consecutive days.
The sampling process started at 9:00 A.M. each day
and ended at 9:00 A.M. the third day. The volume
of liquid nourishing materials was determined
according to the doctor's order. Once the samples
were selected, and the gavage process was initiated
for the patients seven times a day with 3-hour
intervals (each takes 30 to 60 minutes) through the
entire study period. It must be noted that the 3:00
A.M. gavage was not performed since the patients
were fasting because of the morning tests. Through
the gavage operation, 150 to 300 cc of the liquid
feeding material was fed via gavage through a
feeding bag attached to the serum facility at the
minimum height of 12 inches above the patients’
stomach using the gravity force. All the feeding
bags were changed after 24 hours. Before
performing each feeding process, the gastric
residual volume was examined, and in case it
exceeded 100 cc, the feeding process was
interrupted, and the patient was removed from the
study. On top of that, the cuff pressure of the
respiratory tube was measured and adjusted at 25

mmHg. The patients were in a 30° head-bed
position and one hour after application gavage.
To detect respiratory aspiration, 0.5 cc of
methylene blue %1 solved in 500 cc of the feeding
material was added by the researcher to all the
solutions prepared by the hospital kitchen. In case
the patients needed suction, whenever the blue
color of methylene blue was observed in the lung
secretion during suction of the respiratory tube by
the researcher’s assistant, the incidence of
respiratory aspiration was determined.
This study was approved by the Ethics Committee
of Guilan University of Medical Sciences, Guilan,
Iran (code: 10229). After receiving a
recommendation letter from the authorities of the
university and faculty, the researchers entered the
research environment and explained the objectives
and importance of the study to the related
authorities, patients, and their legal custodians, and
reassured them about the confidentiality of their
information, and afterward obtained their written
informed consent for their participation. The
subject participants were ensured that can leave the
research study anytime, and their privacy was
respected and protected during the entire process.
The collected data were entered into a computer,
encoded, and analyzed by descriptive and
inferential statistics using the SPSS statistical
software (v. 19). To study the normal distribution
of the data, the Kolmogorov-Smirnov test was
applied. Additionally, the chi-square test was used
to assess the relationship between respiratory
aspiration and age, gender, level of consciousness,
airway type, airway size, diagnosis, and nasogastric
tube size. What is more, the variations of gavage
duration and the gastric residual volume in different
trials were evaluated using repeated-measures
ANOVA. After determining the significance of the
results of Mochly test, the results of GreenhouseGeisser, Huynh-Feldt, and lower bound were
reported. As no significant difference was found
among the results of these three tests, the
Greenhouse-Geisser test was the dominant method
utilized by the early works 24 wherein the present
Trauma Monthly 2022;27(1):358-364 | 360
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study researchers also based the reports of their
results.

Results
The mean age of the study participants was 45
years. Also, most of the participants were female,
and the most common endotracheal tube size was
7.5. Not to mention, the length of the nasogastric
tube was 16 in the majority of the participants.
Nonetheless, none of the participants had size 14
nasogastric tubes. Further, half of the study subjects
were diagnosed with intracranial hemorrhage and
some with other disorders. Additionally, the
participants’ mean consciousness level was 5±1.72,
the mean PEEP and PS values of the ventilator
system were 3.4±1.73 and 10±1.54, respectively
(Table 1).

The mean feeding times in the first, second, and
third 24 hours were 46.21±3.21, 46.05±2.88, and
46.78±2.77 minutes, respectively (Fig. 1). Also, the
participants’ means of gastric residual volume in
the first, second, and third 24 hours were 6.94±4.22,
7.02±3.67, and 6,66±3.69 cc, respectively (Fig. 2).
Duration of Feeding

47
46.8
46.6
46.4

Duration of
Feeding

46.2
46
45.8

Gastro Residual Volum (cc)
7.1
7
6.9
6.8
6.7
6.6
6.5
6.4

First DaySecond DayThird Day
Figure 2: The mean gastric residual volume of the research
participants during the three successive days

Table 1: Demographic and clinical characteristics

Second Day

19(52.79)
17(47.21)

NGT
18FR
16FR
14FR

5 (13.89)
31(86.11)
0(0)

Artificial airway
Endotracheal tube
Tracheostomy

30(83.29)
6(16.71)

Size of artificial airway
7
7.5
8

7(19.46)
18(50(
11(30.54)
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45(13.97)a
5 (1. 72)a
10(1.54)a
3.4(1. 73)a

Age(year)
GCS
PS
PEEP
Feeding Times(minute)
First 24 hours
Second 24 hours
Third 24 hours

Third Day

Figure 1: The mean feeding time of the research participants during
the three successive days.

N (%)
18 (50)
6 (16.66)
3 (8.21)
2 (5.62)
2 (5.62)
5 (13.85)

Diagnosis
Intracranial hemorrhage
Cerebrovascular attack
Brain tumor
Abdominal pain
Multiple trauma
Peritonitis
Sex
Female
Male

45.6

First Day

Gastro
Residual…

a

Mean (SD)
GCS, Glasgow comma scale; PS, pressure
support, PEEP, positive end expiratory
pressure

46.21±3.21
46.05±2.88
46.78±2.77
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Considering methylene blue records in the patients’
airway secretions, no incidence of respiratory
aspiration was observed among the patients in the
first, second, and third 24 hours.
Repeated-measures ANOVA was used to survey
the participants’ means of feeding time and gastric
residual volume at different time points. Regard to
the significance of the Mochly test results
(p=0.001), the Greenhouse-Geisser correction test
was applied to the research data, revealing no
significant difference among the patients’ means of
feeding time (p=0.83) and gastric residual volume
(p=0.95) at various trials. Results showed that the
incidence of respiratory aspiration in subjects in
three consecutive days was zero. Likewise, the
results of the chi-square test indicated no
significant relationship between the risk of
respiratory aspiration with age, gender, level of
consciousness, airway type, airway size,
nasogastric tube size, and diagnosis.
Discussion

The present study indicated that none of the
research participants experienced respiratory
aspiration during the three consecutive days. Early
studies showed that the incidence of respiratory
aspiration was higher in the tube feeding method of
intermittent bolus (86.5%) compared to intermittent
drip (13.5%)due to the fact that feeding speed can
increase bloating and distension of the stomach,
which cause to increasing the incidence of
respiratory aspiration (12, 24). On the other hand,
some other studies have demonstrated no difference
between bolus and continuous tube feeding
methods regarding the incidence of respiratory
aspiration 1, 13, 18 that is probably because of
meticulous techniques, careful monitoring, strict
patient matching, and conservative amounts of diet
employed in both situations 6, 17.
Despite that, the results of some studies were
different from those of the present study. For
instance, MacC Lave et al. (2005) on trauma

patients hospitalized in ICUs showed that tolerance
of the nutrient materials was higher in the patients
receiving bolus method using a syringe in
comparison to those undergoing the continuous
process 25. In that study, the patients were fed with
percutaneous endoscopic gastrostomy (PEG),
gastric, and nasogastric tubes, and two groups were
not matched in this respect. Thus, better food
tolerance in the intermittent bolus group might be
attributed to the position of the patients fed through
PEG tubes in this group because this method
reduces the incidence of aspiration in patients 26.
Notwithstanding, Bowling et al. (2008) conducted
a study on the effect of continuous and bolus
feeding methods on gastroesophageal reflux and
gastric emptying in healthy volunteers and
indicated no significant difference between these
two methods for duration of gastric emptying and
pulmonary aspiration 27 . The lack of difference
between bolus and continuous feeding methods
regarding gastro-esophageal reflux indicated that
both methods were equally safe for the risk of
aspiration 6, 17, 18, 27.
Conclusion

Due to the lack of respiratory aspiration in the
intermittent drip feeding method, this method can
be used as a standard feeding method in intensive
care and trauma wards and reduces the risk of
aspiration. However, due to the different results in
this field, more research is needed to determine the
safest method of nutrition, and comparing it with
other methods is suggested.
Limitation
This study had some limitations. The first limitation was
its small sample size, so more comprehensive works are
recommended to be conducted on larger sample sizes in
several other locations. The second limitation was
related to the diagnose of pulmonary aspiration. Still,
the pepsin method has been suggested to the diagnosis
of respiratory aspiration due to its high sensitivity.
though it was not done in this research because of the
lack of the necessary equipment. The absence of a
control group was also another concern about this work.
Trauma Monthly 2022;27(1):358-364 | 362
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Consequently, another study is recommended to be
conducted on two groups for a closer look.
Implications for Practice
This method can be applied in health centers that are not
equipped with feeding pumps. Using feeding bags
instead of feeding pumps also results in a considerable
decrease in expenditures.
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