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Abstract

Obstructive sleep apnea syndrome (OSAS) is characterized by episodes of airway obstruction. In Mexico it is
under diagnosed and therefore under-treated. In patients undergoing general anesthesia with this pathology,
mortality may increase in the trans and post-anesthetic period due to complications at the respiratory,
cardiovascular and nervous levels.

Objective: To determine the prevalence of risk of OSAS using the STOP-BANG scale

Material and methods: Observational, prospective, descriptive study carried out March 01 to November 30,
2020 Results Forty patients were included, of which 20 correspond to the male gender, the mean age in
women was 50.8 (+ 14.4) for men was 49.4 (+ 16.88), the most common BMI was in the range of 25 to 29.9.
Regarding the classification according to the ASA, mild disease represented 48% and severe 40%. 40% of the
total showed a moderate risk of obstructive sleep apnea, in which an association with higher blood pressure
was found. 85% in men and 55% in women had a moderate risk of OSAS with a score greater than 3
according to the STOP-BANG questionnaire. The postoperative complications most frequently observed was
arterial hypertension and desaturation that required oxygen in patients who obtained a high risk of OSAS, it
occurred in 2 out of 3 women, while in males 6 out of 8

Conclusions: The prevalence of OSAS in the Mexican population is similar to that reported in the
international literature, despite the fact that this study was carried out in a limited sample, it demonstrated a
statistical correlation between the score obtained on the STOP-BANG scale with complications in the
postoperative period, for which we consider It is important to use the STOP-BANG scale to assess the risk of
OSAS in the preoperative period.
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1. INTRODUCTION disease and advanced age. [1,3,11,14]

Obstructive sleep apnea syndrome (OSAS) is a  Regarding the factors that affect due to
common condition characterized by episodes of ~ anesthetic management, it is due to procedures

partial or total airway obstruction, mainly when ~ under general anesthesia, which includes difficulty
the patient is asleep. in ventilation, and difficult intubation, opioid-

The prevalence among surgical patients varies based analgesia and surgical position. [3, 7, 8]
between 24-41% depending on the type of  The common clinical picture is snoring, feeling
surgery and can exceed 70% in bariatric ~ Of suffocation, restlessness during sleep,
surgeries, being more frequent in males,  Sweating, nicturia, daytime sleepiness.
associated mainly with obesity, diabetes, heart
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The diagnosis is made by polysomnography
(gold standard) in which the apnea-hypopnea
index is established, however, as it is an
expensive and not very accessible study, it is not

performed routinely, making it an
underdiagnosed pathology, conditioning late
complications at the cardiovascular level.

pulmonary and nervous. In the patient who will
undergo surgery, the diagnosis of OSAS may go
unnoticed in the pre-anesthetic evaluation,
which can lead to respiratory complications
(abnormalities in pulmonary exchange, airway

obstruction, hypercapnia, atelectasis) and
cardiovascular ~ (systemic and  pulmonary
hypertension). , arrhythmias, myocardial

infarction, and congestive heart failure) during
the trans and post-anesthetic period, which can
translate into unexpected ICU admissions and
prolonged hospital stays. [3, 6,7]

The STOP-BANG scale is a questionnaire that
stratifies the risk of suffering from OSAS,
which is easy, fast, non-invasive, it was
originally developed in the surgical population,
but has been validated in many patient
populations, it consists of eight independent
elements , three are symptoms related to OSAS,
three are anatomical measurements (BMI, neck
circumference, and high blood pressure) and
two are characteristics of the patient (age and
sex), obtaining a score to stratify the risk of
OSAS into three groups: 0-2 low risk, 3-4
intermediate risk, 5-8 high risk for OSAS.

Given what has already been stated, the purpose
of this study is to be able to provide evidence in
the Mexican population of which there is little
information regarding the prevalence of having
the risk of OSAS and its possible complications
in the trans-anesthetic and post-anesthetic.

2. MATERIAL AND METHODS

Prospective, observational, descriptive study
that included 40 Mexican patients over 18 years
of age scheduled for elective surgery in a
tertiary hospital in Mexico City. The objectives
were explained to each of the patients and all of

them signed an informed consent; The STOP-
BANG questionnaire was applied to all patients
before surgery between March 01 and
November 30, 2020. An initial evaluation that
included sociodemographic data was carried out
through a format designed for this purpose, with
a direct interview with the patient and their
relatives. The study was approved by the Ethics
and Research Committee of the private hospital.
The participation of the subjects was voluntary,
and the identification of the participants was
kept confidential, identifying the questionnaires
with progressive numbers.

Clinical data were collected and analyzed using
BMI SPSS version 22 software. Data collected
included  gender, age, and  clinical
characteristics. The results of the clinical
characteristics were established according to the
ASA Physical State Classification System and
the STOP-BANG questionnaire. OSAS risk
classifications were considered in three
categories: low risk, moderate risk, and high
risk. In addition, the presence of OSAS risk was
considered with a score of 3 or higher in the
STOP-BANG questionnaire. The parameters
were represented by means and standard
deviations. Categorical results were evaluated
using crosstabulations. P values less than 0.05
were considered significant for each test.
Statistical tests used in this study included the T
test, ANOVA, and Tukey's test, chi square,
Fisher's exact test, and logistic regression to
determine the differences between the study
groups and the factors associated with the risk
of apnea.

3. RESULTS

The sample included 40 participants. Two
groups were structured according to their gender
(female: 20 and male: 20). No difference in age
or BMI were identified (P-values of 0.77 and
0.75 for age and BMI respectively). Female’s
mean age was 50.8 (x14.4) years with a mean
BMI of 27.6 (5.92) kg/m2; for the group of
men, the mean age was 49.4 (+16.88) years and
a mean BMI of 26.91 (+3.24) kg/m?

Total Male Female

n % 95% ClI n % 95% ClI n % 95% ClI
Age (years)
<50 22 55 40-69 11 55 34-74 11 55 34-74
>50 18 45 31-60 9 45 26-66 9 45 26-66
BMI (kg/m?)
<185 1 2.5 0.1-13 0 0 0-17 1 05 0.1-24
18.5-24.9 11 30 18-45 6 30 15-52 6 30 15-52
25-29.9 17 42 29-58 9 45 26-66 8 40 22-61
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>30 11 28 16-43 5 25 11-47 6 30 15-52
ASA

Healthy 5 12 5-26 1 5 1-24 4 20 8-42
Milddisease 19 48 33-63 11 55 34-74 8 40 22-61
Severedisease 16 40 26-55 8 40 22-61 8 40 22-61
OSA risk

Low 13 33 19-49 4 20 6-44 9 45 23-68
Moderate 16 40 25-57 8 40 19-64 8 40 19-64
Severe 11 27 15-44 8 40 19-64 3 15 3-38
Tablel: Sample characteristics according to risk groups. BMI: body mass index; ASA: Physical status

classification; OSAS risk: Obstructive sleep apnea risk (Stop Bang categories), Cl: confidence interval.

Table 1 shows that a large proportion of the
sample (55%) had 50 years of age or less. The
most common BMI category was from 25 to
29.9, considered as overweight, and present in
42% of the sample. Overweight was more
common in men (45% vs 40% in women), but a
BMI of 30 kg/m2 or higher, which was
considered as obesity, was more common in
women (30% Vs. 25% in men). Regarding the
ASA physical status classification, most patients

50.00

40.00

30.00

BMI (kg/m2)

20.00

had a mild disease (48%), followed by severe
disease in 40%, and only 12% were considered
healthy. Most patients (40%) had a moderate
risk for obstructive sleep apnea (OSA). A high
or severe risk was found in 40% of male
individuals as well as in 15% of the female
group. There were no statistically significant
differences for BMI (Fisher’s exact test p=1.00),
ASA (p=0.384), or OSA risk (p=0.141) between
male and female participants.

10,00
Low

Moderate

High

OSArisk (Stop Bang Categories)

Figurel: Differences in mean body mass index (BMI) according to the OSA risk categories (Stop Bang).
F=11.36, p= 0.000143. Error bar: #1 S.D. Tukey difference between individuals with low and moderate risk:
p=0.042; between individuals with low and high risk: p=0.00004; between individuals with moderate and high
risk: p=0.048. The central line represents the median of BMI of each OSA risk group. The box contains 50% of
the cases in each group, and the vertical lines the remaining cases.

As indicated in figure 1, as the risk for OSA
increased, so did the mean BMI. The lowest
mean BMI was found in individuals with a low
risk, followed by subjects with a moderate risk.
The highest mean BMI was found in patients
with a high risk for OSA. The main difference
was found when comparing individuals with a
low risk for OSA and individuals with a high
risk (p=0.00004). There were only two patients
with a BMI higher than 35 kg/m®. Blood
pressure was higher in subjects with a risk for
OSA. Mean systolic pressure was 10.37 mmHg
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higher in individuals with risk for OSA. This
group of patients had a mean pressure of
124+12.05 mmHg, while subjects with no risk
for OSA had a mean pressure of 114+13.94 (95
Cl 1.17-19.57 mmHg). Mean diastolic blood
pressure was 8.57 mmHg higher in individuals
with risk for OSA, who had a mean pressure of
76 +10.72 mmHg, compared to those with no
risk for OSA, who had a mean pressure of
67+9.79stop (95% Cl 1.27-15.88 mmHg),
t=2.38, p=0.02).
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Mean age was not different in the groups with
different risk for OSA (50 years in those with
low risk, 49 years in those with moderate risk,
and 51 years in those with high risk, F=0.04,
p=0.95). Mean heart rate was 7 BPM higher in
patients with a risk for OSA, who scored 3 or
more in Stop Bang (76 + 11.14 beats per minute
-BPM) than in patients without a risk, who
scored 2 or less in Stop Bang (69 BPM+ 14.05),
95% Cl 1.51-15.32 BPM. However, this
difference was not significant (t=1.66, p=0.10).
The analysis of categories of risk confirmed no

moderate (76 BPM) or low risk for OSA (69
BPM, F=1.48, p=0.24). These categories were
also analyzed for respiratory rate, which was
lower in patients with low risk, with a mean of
16.77 breaths per minute, compared to 17.19 in
those with a moderate risk, or 17.91 in those
with high risk, but this difference was not
statistically ~ significant (F=0.99, p=0.38).
Oxyhemoglobin saturation was also not
different among individuals with low (94),
moderate (93.63) or high (94.09) risk for OSA
(F=0.17, p=0.896).

difference among those with high (76 BPM),
Male Female
Risk n Mean Neck diameter | p n Mean Neck diameter | p
(cm)xS.D. (cm) £S.D.
Low/Moderate 12 39.69+3.98 0.003 17 | 35.71+2.62 0.01
High 8 44.79+1.50 3 40.334+2.08

Table2: Differences in mean neck diameter according to OSA risk categories; p=t test significance, 95% CI
1.98,-8.21 t=3.44 for male individuals and 95% CI 1.24-7.99, t=2.88, for female subjects.

The mean neck circumference of male
individuals with a high risk for OSA was 5.1 cm
larger than the neck circumference of male
individuals with a moderate or low risk for
OSA, with a 95% CI of 1.98-8.21 cm. The mean

neck circumference of female individuals with a
high risk for OSA was 4.62 cm larger than the
mean neck circumference of female individuals
with low or moderate risk for OSA, with a 95%
Cl of 1.24-7.99 cm (table 2).

Gender Risk for OSA No risk for OSA
Male 17 (85%) 3 (15%)
Female 11 (55%) 9 (45%)

Table3: Differences in risk for OSA by gender. Fisher exact test p=0.0824). OR=4.64 (95% CI: 1.02-21.00). A
score of 3 or more in Stop Bang was considered as risk for OSA.

Most of the male patients (85%) and 55% of
female patients had a risk for OSA when a score
of 3 or more in Stop Bang was considered as
risk (table 3).

The risk for OSA was not statistically different
between those who were ventilated and those
who could not be ventilated. Mask ventilation
was possible in 87.5% of the patients (n=35),
and there was no difference either by the

presence or absence of risk for OSA (score
cutoff of 3), or by categories comparing those
with low/moderate risk and those with high risk
(Fisher’s exact test p=0.60). In addition, the risk
for OSA was not different between those who
had a difficult intubation and those who did not
(Fisher’s exact test p=1.00). Intubation was
difficult in 30% of the sample (n=12).

Male Female
Risk Complications Complications Complications Complications p
Present n (%) absent n (%) Present n (%) absent n (%)
Low/ 1 (8%) 11 (92%) 0.004 | 6 (35%) 11 (65%) 0.54
Moderate
High 6 (75%) 2 (25%) 2 (67%) 1 (33%)

Table4: Postoperative complications in patients with low or moderate OSA risk versus patients with high risk

according to Stop Bang. P: Fisher’s exact test significance

Regarding the post anesthesia evaluation, two
female patients had apnea (10% of the sample);
the same percentage was observed in male
patients. As shown in table 4, among the male
patients with postoperative complications (n=7),
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86% had a high risk for OSA according to the
Stop Bang categories (p=0.004). While this
significance was not observed in female
individuals when wusing the Stop Bang
categories, complications tended to be more
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frequent in individuals with a higher risk for
OSA. There were 13 individuals with low risk
for OSA; in this low-risk group, only two
women and no man had postoperative
complications; one of the women had
desaturation with oxygen support (recovery to
97%), and the other one a desaturation without
any support needed. Furthermore, in subjects
with a moderate risk for OSA, there was only
one male patient, out of 8, who had desaturation,

but no oxygen support was needed.
Postoperative ~ complications  were  more
commonly present in individuals with high risk
for OSA. Two out of three women in this group
had a complication, while 6 out of 8 men also
had one. From the six men with complications,
3 patients tend to hypertension, 2 had
desaturation and received an oxygen supply, and
only one had desatuation but no need for oxygen
support.

Stop Bang Score % of postoperative complications 95% CI

6 71.60 39.19-90.80
5 58.85 35.20-79.02
4 44.80 28.42-62.39
3 31.53 17.68-49.68
2 20.71 8.21-43.28
1 12.91 3.24-39.62

Table5: Predicted frequency of postoperative complications in individuals with scores from 1 to 6 in Stop
Bang. Coefficient=0.5657, standard error 0.2543, p=0.03, OR=1.76 (Cl 95% 1.07-2.90).

A logistic regression was calculated to predict
the presence of postoperative complications
based on the risk for OSA estimated with the
Stop Bang score. A significant regression was
found, indicating that the higher the Stop Bang
Score, the higher the prediction of postoperative
complications (table 5).

4. DISCUSSION

As reported in the international literature, the
worldwide prevalence by Singh et al. In
adulthood it was 24% in males and 9% in
females, although our series was not statistically
significant, it is striking that it respects the
predominance in males, but in very high
proportions since 85% were found in male sex
and 55% female, this could be due to
geographical issues and particular
characteristics in the Mexican population such
as obesity, chronic degenerative diseases, etc.

The increase in body mass index and blood
pressure were the individual factors that were
related to a higher risk of OSA, being more
evident when comparing the low-risk versus
high-risk group with p = 0.048 and p = 0.02
respectively, therefore that in the preoperative
assessment of the patient, the alteration of these
parameters should be warning signs to rule out
OSAS.

As described by Dr. Fajardo in Colombia, the
wide and short neck, as well as craniofacial
malformations, anatomical nasal obstruction,
adenoid hypertrophy are determining factors for
the deliberate investigation of OSAS with a
sensitivity and specificity of 50-60% for the
diagnosis. ; we found that the greater the neck
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circumference, the greater the risk of OSA; on
average 5.1 cm higher for males and 4.62 cm for
females the moderate versus low risk group with
p = 0.003 and p = 0.01 respectively, with a 95%
ClI for both groups.

A limitation of this study is that some of the
analyzes included very small groups, which we
consider could have affected the results of some
variables such as difficulty for mask ventilation
and intubation, since no statistical difference
was found between the group with high and low
risk of OSAS compared to what has already
been described in the literature.

Despite having a limited group of patients, a
strong and significant correlation was found
between the risk of postoperative complications
and the score of the STOP-BANG scale, ranging
from 12.91% to 71.6% from 1 to 6 points
respectively with a relative risk of 1.76 and a p
= 0.03, so we consider that this tool is useful
and valid to stratify the risk of OSAS in the
Mexican population.

5. CONCLUSIONS

The prevalence of OSAS in the Mexican
population is similar to that reported in the
international literature, despite the fact that this
study was carried out in a limited sample, it
demonstrated a significant statistical correlation
between the score obtained on the STOP-BANG
scale with complications in the postoperative
period due to What we consider important to use
this scale, which is useful and valid to stratify
the risk of OSAS in the preoperative period in
Mexican patients; and thus be able to improve
the management of chronic diseases, decrease
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postoperative complications and hospital stay,
which leads to reducing health costs.
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