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Abstract
Introduction:  Sleep apnea is associated with complete or partial obstruction of the upper airway. This disease can cause various problems 
for the individual. In most cases, surgery and pharyngoplasty are needed to treat this complication. Depending on the type of surgery, its 
duration, the patient’s age, the type of opioid prescribed after surgery and other factors, different amounts of postoperative pain have been 
reported in different studies. Therefore, the aim of this study was to investigate the factors affecting postoperative pain.
Materials and Methods:  This descriptive cross-sectional study was performed on patients referred to the hospital to determine the factors 
affecting postoperative pain for patients with obstructive sleep apnea (OSA). Patients’ information was recorded: age, sex, weight, height, 
body mass index, duration of surgery, possible complications, and anesthesia. Patients were evaluated for pain according to VAS criteria. 
The first time a patient requested a drug was recorded in 24 hours after surgery and data was then analyzed.
Results: A total of 40 patients were enrolled in the study, including 14 women (35%) and 26 men (65%). The mean age of patients was 
41.55 ± 7.43 years. Examination of the relationships between other variables with patients’ pain intensity showed a statistically significant 
difference between patients’ pain intensity with other variables such as history of stroke (P = 0.005), history of cardiovascular disease (P = 
0.048), history of drug abuse (P = 0.046) and type of analgesia received after surgery (P = 0.032). In multivariate analysis of the studied data, 
no statistically significant relationship was found between any of the variables with the intensity of patients’ postoperative pain. The 
variances of height, weight, body mass index, duration of surgery and the first time of application of analgesic after surgery did not differ 
in different groups of pain intensity variables. But a significant difference was found between the two variables of age and pain intensity of 
patients (P < 0.05).
Conclusion: The results of this study showed a statistically significant difference in pain intensity with a history of stroke, cardiovascular 
disease, history of drug abuse and also the type of analgesia received after surgery. The serious complications caused by tolerating acute 
postoperative pain, especially the long-term effects of experiencing severe pain, necessitates more attention to pain control.
Keywords: Obstructive sleep apnea, pain intensity

ISSN 2413-0516

Introduction

Obstructive sleep apnea (OSA) is characterized by complete or 
partial upper airway obstruction that frequently occurs during 
sleep. This disease can cause various medical and social prob-
lems.1 OSA can lead to a lack of oxygen in the blood or an 
increase in carbon dioxide, which is accompanied by clinical 
symptoms associated with nighttime drowsiness, loud snoring, 
awakening out of suffocation due to respiratory obstruction at 
least five times in every hour of sleep. There is a complex inter-
action between physiological factors of respiratory obstruc-
tion, opioid drug effect, and pain.2 OSA commonly affecting 
2–3.5% of children is usually treated with pharyngoplasty.3 
Positive airway pressure is an alternative treatment commonly 
utilized to treat OSA; however, 5 to 50% of patients may fail to 
respond well to this treatment.4 Surgery and placement of oral 
appliances are alternative solutions used depending on the 
patient’s condition and severity of the disease. OSA surgical 
treatment usually removes the obstruction by removing excess 
tissue or reshaping the upper airway. Uvulopalatopharyngo-
plasty (UPPP) is the most common procedure performed to 
remove this obstruction,5 but surgeons use less invasive proce-
dures such as anterior palatoplasty and lateral pharyngoplasty 
due to postoperative complications.6

Enhanced surgical techniques have significantly decreased 
the rate of postoperative complications. Nonetheless, postop-
erative pain remains one of the critical aspects of OSA surgical 
treatments. The experience of severe pain during the early 
hours after surgery renders patients reluctant to opt for sur-
gical treatments. Opioids are mainly used to control postoper-
ative pain. However, opioid-induced depression of respiratory 
centers limits the application of opioid-based analgesics and 
further imposes a challenge in postoperative pain manage-
ment of OSA patients undergoing surgery.2 Furthermore, 
some patients may suffer from multiple obstructions along dif-
ferent levels of the respiratory tract.

Respiratory complications may arise during surgery and 
require treatment in more than 10% of children undergoing 
pharyngoplasty. Moreover, patients commonly suffer from 
multiple obstructions along different levels of the respiratory 
tract; prolonged time of surgery in such patients requiring 
multilevel pharyngoplasty adds to the risk of complications. 
Additionally, various factors such as obesity and young age, 
especially less than three years, are reported among risk fac-
tors of intraoperative respiratory complications.3 

Conversely, more than 60% of early respiratory complica-
tions occur postoperatively. It is conceivable that some of these 
mild postoperative complications are due to factors such as the 
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effects of anesthetics, bleeding, and edema in the surgical site, 
which in children with OSA increases respiratory problems 
and decreases the neuromuscular function of the airways. In 
addition, many OSA patients at the same time suffer from 
nasal septum deviation. Subsequently, pharyngoplasty in OSA 
patients may be accompanied by a septoplasty. Postoperative 
care of concomitant septoplasty that leaves nasal airways 
obstructed obligates mouth breathing, which in turn may 
cause dry mouth, prolonged discomfort, and increased post-
operative pain. 

Various approaches employed in different studies to 
reduce pharyngoplasty postoperative pain in OSA patients 
require further evaluation. Accordingly, researchers in the 
current study sought to investigate factors affecting the inten-
sity and duration of postoperative pain to provide a perspec-
tive on reducing the need for opioid-based analgesia, which, 
especially in children, is associated with complications.

Materials and Methods
This descriptive cross-sectional study was performed on 
patients referred to Imam Khomeini Hospital in Tehran, Iran, 
in 2017 to determine the factors affecting pain after surgery for 
OSA. Data were collected by census, and patients meeting 
inclusion criteria without having any of the exclusion criteria 
were included in the study.

Inclusion criteria include: OSA, primary surgery to 
repair the lesion, having informed consent.  

Exclusion criteria include: all patients with clinical pres-
entation of severe bleeding, patients who were dissatisfied with 
participation or continuation of the study for any reason, preg-
nant patients, and patients with a history of psychiatric disor-
ders, patients with cultural, linguistic, and cognitive differences 
with the community. 

Sample Size
Between April and March 2017, 40 patients were enrolled in 
the census. 

Procedure
OSA patients were visited after initial referral to the ENT 
department of Imam Khomeini Hospital and evaluated 
regarding clinical manifestations and imaging findings. Sur-
gical attention offered to OSA patients in our END depart-
ment consists of expansion pharyngoplasty either with or 
without septoplasty and turbinoplasty. After collecting demo-
graphic and clinical information, the standard treatment was 
performed according to each patient’s clinical condition. All 
patient information, including age, sex, education, postopera-
tive complications, and other related factors, were carefully 
recorded and checked out by the project manager. The data 
entry sheet according to the inclusion and exclusion criteria 
has several main domains, including demographic informa-
tion, patient’s medical conditions, postoperative complica-
tions, and related follow-ups. Defective data were completed 
through extraction of the required information from patients 
medical records, patients interview, or physical examination if 
necessary.

Drug Regimen 
Intraoperative anti-inflammatory regimen including 8 
milligrams of dexamethasone and 100 milligrams of 

hydrocortisone was applied the same for all patients. All 
patients received dexamethasone every 12 hours and acetami-
nophen every 4 hours for two days postoperatively. Morphine 
was cautiously administered at patients’ request for additional 
analgesia. Opioid dosage was tailored to each patients’ medical 
condition to prevent respiratory depression. 

Data Analysis
To analyze the data, first, the descriptive indices of the varia-
bles including, the mean and standard deviation for the 
research variables, were reported. The Kolmogorov–Smirnov 
test was reported to check the normality of data. Then, in the 
inferential findings section, the assumptions are presented. 
After examining the most important assumptions related to 
the statistical test, the test results were reported, and the data 
were analyzed by SPSS software version 16.

Ethical Consideration
After receiving a written letter of introduction from the uni-
versity and selected research centers, the purpose of the study 
was explained to all research units, and then written consent 
was obtained. All patients’ information was kept confidential. 
Ethical declarations of Helsinki and ethics research commit-
tees of the University of Medical Sciences were considered. 
The study was finally approved by the Code of Ethics (IR.
TUMS.IKHC.REC.1398.73).

https://ethics.research.ac.ir/EthicsProposalView.
php?&code=IR.TUMS.IKHC.REC.1398.073.

Results
A total of 40 OSA patients undergoing pharyngoplasty with or 
without septoplasty and turbinoplasty were included in the 
study. Of all patients, 14 were women (35%), and 26 were men 
(65%). The mean age of patients was 41.55 ± 7.43 years, and 
the minimum and maximum ages were 28 and 57 years, 
respectively. In terms of marital status, 28(70%) were single, 
and 12(30%) were married. Furthermore, 16 patients (40%) 
were illiterate, followed by primary and secondary education 
(15 patients; 37.5%), diplomas (8; 20%) and university  
education (1; 2.5%).

Also, 24 patients (60%) had a history of drug abuse, and 
16 patients (40%) had no such history. After surgery on 
patients, patients were evaluated for complications after sur-
gery, 20 patients (50%) developed postoperative pain, followed 
by nausea (12 patients; 30%), fever (3 patients; 7.5%), respira-
tory apnea (3 patients), and bleeding (2 patients; 5%).

Morphine was administered for 13(32.5%) patients in 
response to the patients’ request for additional analgesia. 
5(12.5%) patients additionally received non-steroidal anti- 
inflammatory drugs (NSAID) for further pain relief. 

Figure 1 shows the severity of postoperative pain. In 30% 
of the studied patients, the pain intensity was 7, and the lowest 
was related to the pain intensity of 8, 9, and 7.5%. The average 
time to request additional analgesia after surgery was 195 min-
utes. Examination of the relationships between other variables 
with patients’ pain intensity showed that having a history of 
stroke (P = 0.005), a history of cardiovascular disease (P = 
0.048), a history of drug abuse (P = 0.046), and type of postop-
erative analgesia (P = 0.032) were significantly associated with 

https://ethics.research.ac.ir/EthicsProposalView.php?&code=IR.TUMS.IKHC.REC.1398.073
https://ethics.research.ac.ir/EthicsProposalView.php?&code=IR.TUMS.IKHC.REC.1398.073
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pain intensity. In multivariate analysis of the studied data, it 
was shown that there was no statistically significant relation-
ship between any of the variables with the intensity of patients’ 
pain after surgery.

The mean of quantitative variables of this study was com-
pared in different groups of pain intensity by Kruskal-Wallis 
test. Due to the fact that P value was greater than 0.05, Leven 
test hypothesis (equality of variance) was accepted.

The variances of height, weight, body mass index, dura-
tion of surgery, and the first time applying analgesia after sur-
gery did not differ in different groups of pain intensity 
variables. However, a significant difference was found between 
the two variables of age and pain intensity of patients  
(P < 0.05). Due to this difference, the groups were compared 
with each other by Post Hoc test with the highest sensitivity 
and lowest specificity to report the slightest difference if there 
is any, and the results showed no statistically significant differ-
ence between age and pain intensity groups.

Discussion
In recent years, many advances have been made in the man-
agement of postoperative pain. The use of newer methods, 
such as catheters and non-pharmacological methods, is 
increasing in developed countries. Much research has been 
done on different types of pain relief methods and compares 
them with each other in developed countries. In a few studies, 
the prevalence of analgesic methods has also been investi-
gated.7,8 Therefore, the aim of this study was to evaluate the 
factors affecting the pain of patients undergoing sleep apnea 
surgery. The results of this study showed that there was a sta-
tistically significant difference between patients’ pain intensity 
with other variables such as a history of stroke (P = 0.005), 
cardiovascular disease (P = 0.048), drug abuse (P = 0.046), and 
type of analgesia received after surgery (P = 0.032). In multi-
variate analysis of the studied data, no statistically significant 
relationship was found between any of the quantitative varia-
bles with patients’ pain intensity after surgery. In this regard, 
various studies have been conducted, including the study of 
Dabbagh et al., which was conducted in 2009 to show the rela-
tionship between pain-related factors, including age, sex, and 
use of anesthesia prodrug with the incidence of postoperative 
pain. Such findings are consistent with our findings. In other 
words, age, sex, and the use of anesthesia pre-medication all 
affect the incidence of postoperative pain. Another study using 
numerical criteria reported patients’ pain intensity in the sur-
gical department other than heart surgery, in which the mean 
maximum pain on the first day after surgery was 6.3 and 

Table 1. Study variables

PercentFrequencyVariables

6526MaleSex

3514Female

3012SingleMarital status

7028Married

4016IlliterateEducation rate

37.515Elementary and cycle

208Diploma

2.51University

5020PainComplications after 
surgery 52Hemorrhage 

7.53Respiratory distress

7.53Fever 

3012Nausea

6024YesCigarette smoking 
history 4016No

2510YesIntraoperative 
dexamethasone 7530No

42.517YesReceiving hydro-
cortisone during 
surgery 57.523No

5522AcetaminophenType of analgesic 
received after 
surgery 12.55NSAID

32.513MS

2510YesDiabetesUnderlying disease

7530No

5020YesBlood  
pressure 5020No

6024YesCardiovascu-
lar disease 4016No

5522YesKidney

4518No

22.59YesStroke

77.531No

62.525YesRespiratory

37.515No

Fig. 1 Comparison of postoperative pain intensity.

Table 2. Comparison of means of quantitative variables

MeanMaxMinVariables 

 41.55 ± 7.435728Age

173.88 ± 9.19186150Height 

 77.64 ± 9.799752Weight 

 25.83 ± 4.0337.7819.1Body Mass Index

     195 ± 20.122412The first time you apply for  
postoperative housing

163.37±45.64300105Duration of surgery
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decreased to only 5.6 on the third day after surgery. The results 
of this study were consistent with our results.9

Patients undergoing surgery experience severe pain in the 
first 24 hours after surgery. The intensity of pain may vary 
depending on the type of operation and the treatment pro-
tocol given to the patient. In Lynch’s study, the mean max-
imum pain on the first day after surgery was 6.3 based on the 
visual pain score. Gynecological surgeries have been reported 
to have a mean maximum pain of 8.1 ± 2.47.10 In the study of 
Bameshki et al., the mean maximum pain was 8.4 2 2, which 
was slightly higher than the results of other studies and indi-
cates the inadequacy of conventional methods of pain control 
in this area.11

In a study of 3170 patients, it was found that a visual pain 
score above 7 indicates severe pain, so it can be said that 82.1% 
of patients in the Bameshki study experienced a period of 
severe pain in the first 24 hours after surgery.11 This figure has 
been reported between 87–9% in studies in Iran and 
46–28%10-12 in foreign studies, and 26% for outpatient opera-
tions. However, the average pain was severe in only 34.1% of 
patients, and the majority of patients reported their average 
pain as moderate, which was not acceptable because patients 
should have mild pain or visual pain score less than 5.11 The 
articles indicate that the pain threshold was lower in women. 
In the present study, women reported more severe pain than 
men, although this was not statistically significant. This finding 
is consistent with a study that showed that despite 66.8% of 
women complained of pain compared to 48% of men, but this 
difference was not statistically significant.10

While all patients received dexamethasone and acetami-
nophen postoperatively for pain management, 13(32.5%) 
requested additional analgesia and were treated with mor-
phine. Moreover, 5(12.5%) postoperatively received NSAD. In 
Bameshki study, methadone (85.1%), diclofenac (31%), and 

morphine (10.8%) were the most prescribed analgesics. 
Regarding the high intensity of patients’ pain after surgery, 
using strong analgesics such as morphine in appropriate 
amounts is necessary.

It seems that less than the required amount of medication 
is used due to the fear of medical and nursing staff about the 
side effects of narcotics, especially respiratory failure or lack of 
knowledge on how to properly control postoperative pain, 
resulting in severe pain tolerance by patients.11

After surgery, patients were evaluated for complications, 
and 20 patients (50%) developed postoperative pain, followed 
by nausea (12 patients; 30%), fever (3 patients; 7.5%), respira-
tory apnea (3 patients), and bleeding (2 patients; 5%).

Intraoperatively, dexamethasone and hydrocortisone 
were administered for all patients. The results of the study by 
Elhakim et al.13 showed that dexamethasone could not reduce 
the time of onset of oral feeding but significantly reduced the 
overall frequency of early and late vomiting (37% vs. 74%). 
Based on the findings of studies in this field and the above 
explanations, it seems that intravenous injection of dexameth-
asone during surgery can reduce pain and morbidity after 
pharyngoplasty and pharyngoplasty without any side effects.

It is believed that other studies with different doses of dex-
amethasone and more precise control of confounders can 
respond to the existing contradictions in the investigations of 
the effect of dexamethasone on morbidity after postoperative 
pharyngoplasty.

Conclusion
Given the serious complications of tolerating acute postoper-
ative pain, especially the long-term effects of experiencing 
severe pain, it is needed to pay more attention to pain  
control. 
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