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Abstract
Background: A complaint of postoperative pharyngeal discomfort is so prevalent that it is almost expected by patients and
anesthetist alike as an unavoidable part of routine anesthesia. Complaints range from a minor throat irritation to debilitating
pain, inability to swallow and temporary voice changes, and are a frequent observation on the postoperative visit. There is
no data regarding the magnitude of post-operative airway complications and their associated risk factors in Ethiopia.
Objective: The purpose of this study is to assess the magnitude and possible associated risk factors for postoperative sore
throat following surgery by general anesthesia with endotracheal intubation.
Methods and Materials: Institutional based crossectional study design was conducted in Black Lion Hospital, Addis
Ababa, Ethiopia from February 1-30, 2016 in patients aged 18 years and above who underwent surgery under anesthesia
with endotracheal intubation using structured questionnaire prepared on variables being measured. Bivariate analysis and
binary logistic regression was used to measure association between dependent and independent variables. P value 0.05 was
used as cut off point.
Results: Out of 114 patients who had elective surgery by anesthesia with endotracheal intubation, 52(45.6%) of the study
participants complained of various forms of post-operative throat complaints. In this study it was found that size of ETT
showed statistically significant association with the post-operative sore throat with p-value 0.001, (AOR- 0.214, 95% CI
0.090-0.512) and the duration of anesthesia/surgery also showed statistically significant association with POST with p-value
0.014, (AOR 0.14, 95% CI 0.029-0.676).
Conclusion and Recommendation: The findings of this study confirmed previous observations that the larger the ETT
size, the higher the incidence of postoperative respiratory morbidities. Although tracheal intubation remains an absolute
necessity for good airway protection for different surgical procedures, we recommended to use the smaller ETT sizes (6.5,
7.0 mm ID) to minimize the pressure-induced trauma on the laryngeal and tracheal mucosae.
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Introduction
Despite recent advances in anaesthesia and surgery, major surgical operations are still beset with undesirable postoperative sequelae. These represent a significant negative aspect of surgical
care, which may in no small way diminish patients' confidence in
the healthcare. The respiratory system is particularly vulnerable
when general anaesthesia with endotracheal intubation is used.
This is because the conduct of this technique of anaesthesia often involves interference with the normal airway mucosal barrier

mechanisms by way of instrumentation, or interference with the
normal mucosal or ciliary activities due to inhalation of unhumidified anaesthetic gases. The interference, in many cases, may
lead to trauma, foreign body contamination, mucosal dryness and
airway irritation, which manifest in various ways in the postoperative period [1-3].
The etiology of POST is also not clearly understood, but it appears to be an inflammatory process since the tracheal mucosa
has been found to release inflammatory mediators after intuba-
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tion. However, the exact anatomical location of sore throat still
remains uncertain in patients [7].
The incidence of postoperative sore throat (POST) varies from
0-50% in most research studies, but some report the incidence is
as high as 51-88.4% following general anesthesia. The high variability is due to a large number of factors implicated in POST such
as type and size of airway device, technique of insertion, use of
lubricant, airway design, cuff pressure, length of procedure, anesthesia administered, evaluation techniques, and a multitude of
patient features. Regardless of the incidence or duration, POST
is rated as a patient’s 8th most undesirable outcome in the postoperative period, and is certainly an opportunity to improve patient
outcomes [1, 3, 10, 11].
There is no any research available for healthcare providers that
assess the incidence and its associated risk factors of POST in
Ethiopia. Therefore, this study is aimed at clearly assessing the
most common factors associated with POST and its incidence in
Ethiopia. Awareness of the variables associated with an increased
incidence of POST will allow health care providers to minimize
combinations of risk factors, reduce the incidence and severity of
POST, and improve a patient’s anesthesia experience.

Materials and Methods

https://scidoc.org/IJAR.php

Independent: Age, sex, diagnosis, duration of anesthesia, ETT

size, number of attempts during laryngoscopy, use of airways, use
of NG tube and insertion of throat pack.
Data Collection Technique and Instrument
Data was collected using questionnaires prepared in English and
then translated to Amharic. Data was collected by four MSc. in
anesthesia students and follow up was made for every patient post
operatively for at least 24 hours. The study tools include the type
of airway device used, number of attempts during laryngoscopy
to intubate the trachea, size of ETT employed, duration of anesthesia, demographic variables and overall medical condition of
the patients will be observed.
Data Quality Control
•
•

Training and orientation about the objective and process of
data collection was provided for data collectors.
Close supervision and follow up was made during the data
collection.

Data Analysis and Interpretation

Study Design

After collection, data was summarized and coded. Data was entered in to epi info version 7 and transported to SPSS version 20.0
for data cleaning up and analyzing. Proportions was calculated
for all categorical variables, bivariate analysis was done for each
independent variables with dependent variable and binary logistic
regression was done to measure association between dependent
and each independent variables while controlling other variables.
P value and 95% C.I was used to judge significant of association.
P-value 0.05 was used as cut off point.

Institutional based cross sectional study design was employed.

Operational Definition

Population

1.

Source population: All adult patients who undergone surgery

2.

Study population: Selected patients who undergone surgery under general anesthesia with endotracheal intubation in the specified period.

3.

Inclusive and Exclusive Criteria

Ethical Consideration

Inclusion criteria: patients with age 18 and above.

After approval of the proposal, ethical clearance was obtained
from the Ethical review committee of department Anesthesia
medical faculty, School of medicine, AAU and letter was given
to Addis Ababa health bureau Black Lion Hospital for support
and permission. Informed verbal consent was obtained from respondents after giving them information about the study. In addition, all the responses were kept confidential and anonymous.

Study Area and Period
This study was conducted in Black Lion Hospital, which is found
in Addis Ababa, Ethiopia, and is one of the teaching hospitals of
Addis Ababa University. The study was conducted from February
1-30, 2016.

under general anesthesia with endotracheal intubation.

Exclusion criteria: was surgery performed in the mouth or
throat area, patients with upper airway infections and cesarean
delivery as well as emergency procedures are not included.
Sample Size and Sampling Technique
All the patient who undergone surgery by anesthesia with endotracheal intubation in the specified period was included.
Study Variables

Dependent: POST

Endotracheal tube (ETT): is a specialized device used for
airway maintenance.
Endotracheal intubation: a technique used for airway
maintenance by which a tube is inserted to trachea through
mouth or nose.
Laryngoscopy: is a technique of using a device called laryngoscope to view laryngeal structures to facilitate endotracheal intubation.

Dissemination Plan
The copies of final results will be disseminated to college of
health science and medicine, Hospitals and health centers in Addis Ababa, Addis Ababa Health Bureau and Federal Ministry of
Health, Ethiopian association of anesthetists. Relevant develop-
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ment oriented or extension institutions will be informed about
the findings of the study through manuals, brochures and leaflets.
It will be published in local as well as multi national and international languages. It will be presented on workshop and different
seminar.

Results and Discussion
The study was conducted on 114 patients. The patients included
in this study were adults aged 18 and above. The mean age of the
study subjects was 37.71 ± 15.001 SD with minimum 18, maximum 73. The study showed majority of the subjects were aged
18–60. Out of the patients who developed post-operative throat
complaints N=47 (90.4%) were aged between 18 and 60 years of
age and N=5 (9.6%) of the study subjects were aged above 60
years of age.
In this study there was no significant association between age
and occurrence of POST. A study conducted in Watford General
Hospital, United Kingdom, also showed no significant difference
in the incidence of sore throat between the age groups studied
[18]. But according to a prospective, cross-sectional study carried
out at the University Hospital in Orebro, Sweden, from March to
December 2008, age greater than 60 years was found to be significantly associated with development of POST compared with
18 to 60 years [5].
In this study the sizes of ETT used ranged from 6.0 to 7.5. The
size number 6.5 was the mostly used endotracheal tube during the
study period with N=46 (40.4%) (Table 1).
The results from this study showed there is statistically significant
association between size of ETT tube and occurrence of postoperative throat complaints. According to a prospective, crosssectional study carried out at the University Hospital in Orebro,
Sweden, from March to December 2008, had also comparable result showing significant association between size of ETT and the
development of POST. With ETT size No. 7.0 compared with
ETT 6.0 (51% vs. 27% [25/49 vs. 13/48]; P = .02) [5]. This is

because with the increasing the diameter of the ETT there is increase in tightness with the tracheal mucosa and this causes direct
trauma to the tracheal mucosa and possibly results in post-operative throat complaints. The results from a double-blind, randomized-controlled study conducted in the Departments of Plastic
Surgery and the Ear Nose and Throat (ENT) surgery, at the O¨
rebro University Hospital, Sweden has also showed the comparable result. There were a higher proportion of patients with sore
throat in ETT 7.0 vs. ETT 6.0 (51.1% vs. 27.1%), P50.006 [11].
Number of attempts at laryngoscopy during the endotracheal intubation ranged from single attempt to four attempts. The study
showed that N=80 (70.2%) of the patients are intubated with the
single attempts at laryngoscopy. But only N=1 (0.9%) of patient
was intubated after four attempts at laryngoscopy (Table 2).
The results from this study showed no significant association
between the POST and number of attempts during the tracheal
intubation. The study conducted by Christensen AM, et al., also
showed multiple attempts at intubation did not increase the incidence of sore throat [1], a prospective study by Kolawole and
Ishaqwas was also found no statistical significance association between number of attempts at laryngoscopy and POST [16]. Another study conducted in Watford General Hospital had similar
result showing no statistically significant association between the
POST and multiple attempts at laryngoscopy [18]. Even though
the number of attempts was not an independent predictor of the
occurrence of POST, it causes direct trauma to the larynx and
there is possibility of developing pain in the throat in the postoperative period.
The duration of anesthesia and surgery in the study was ranged
from 1- 12 hours with mean duration of 2.98 ± 1.872. In the
study period the minimum duration that the patients stayed under
anesthesia was 1 hour and the max. was 12 hours. This study also
showed that N=96 (84.2%) of the patients stayed more than 90
minutes under anesthesia (Figure 1).
This study has shown significant association between duration of

Table 1. The Frequency of the Size of ETT used During the Study Period in Black Lion Hospital, Addis Ababa, Ethiopia,
from Feb. 1-30, 2016.
Size of ETT
6.0
6.5
7.0
7.5
Total

Frequency
4
46
19
45
114

Percent
3.5
40.4
16.7
39.5
100.0

Cumulative Percent
3.5
43.9
60.5
100.0

Table 2. The Frequency of the Number of Attempts at Laryngoscopy During the Endotracheal Intubation in the Study
Period in Black Lion Hospital, Addis Ababa, Ethiopia, from Feb. 1-30, 2016.
Number of Attempts
1
2
3
4
Total

Frequency Percent
80
70.2
30
26.3
3
2.6
1
0.9
114
100.0
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Figure 1. The Percentage of the Duration of Anesthesia in the Study Group in Black Lion Hospital, Addis Ababa, Ethiopia
from Feb. 1-30, 2016.
15.8

84.2

</=1.5

>1.5

anesthesia and/or surgery more than 60 minutes and the development of POST. The study conducted by Ahmed et al., to evaluate the factors associated with an increased incidence of POST
had comparable result showing increased incidence of developing
post-operative sore throat with the increased duration of surgery
[12]. Another study conducted by Edomwonyi, et al., also showed
the duration of anesthesia greater than 60 minutes did correlate
with an increased incidence of POST [14]. A randomized, prospective, and observational study conducted in 4 tertiary care
university hospitals in Shanghai, China also shown comparable
result to the above studies. The reason behind could possibly be,
as there is increased duration of anesthesia and or surgery the
patient will be intubated for long period especially if the tube is
tight fitting the resulting compression on the mucosa of the trachea result in the associated pain during the post-operative period.

duced by tight fitting ETTs. Although tracheal intubation remains
an absolute necessity for good airway protection for different surgical procedures, it is recommended to use the smaller size ETTs
(6.5, 7.0 mm ID) to minimize the pressure-induced trauma on
the laryngeal and tracheal mucosae. It is recommended that the
administration of the Black Lion Hospital could provide enough
amount of ETT in range of sizes so as to help anesthetists to
choose appropriate size for individual patients.

This study had shown no statistical significance to the occurrence
of post-operative throat complaints and the use of the airway
adjuvants (i.e. oropharyngeal airway, nasogastric tube and throat
pack). But the prospective, cross-sectional study carried out at the
University Hospital in Orebro, Sweden, from March to December
2008, found statistically significant association between the use
of throat pack and POST [5]. The study conducted by Edomwonyi, et al., shows the associated use of nasogastric tubes or throat
packing resulted in increased complaints of POST [13]. Christensen AM, et .al., also found association between POST and the
presence of a nasogastric tube [15]. But the result of this study
may be due to the limited utilization of this devices in the study.

Even though this study didn’t show statistically significant association between the number of attempts at laryngoscopy and
POST, it is still wise to be able to reduce the number of attempts
during tracheal access, because it is obvious that with multiple
attempts there is damage to mucosa around the larynx by direct
trauma due to instrumentation during laryngoscopy.
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Conclusion and Recommendation
The findings of this study confirmed previous studies [5, 12] that
the larger the ETT size, the higher the incidence of postoperative respiratory morbidities. This is possibly due to the trauma in-

The prolonged duration of anesthesia and surgery had increased
the risk of developing post-operative throat complaints as also
signified by another studies [14]. It could be advisable to perform
surgeries as much as in smaller time possible and using smaller
size ETT for airway maintenance could reduce the risk of developing the POST.

We recommend further studies in this area to evaluate the association between the practitioner experience, use of another airway
maintenance devices like LMA’s and the post-operative throat
complaints. And also on management of the patients who complained of post-operative throat pain.
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