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Abstract

Background: To examine the prevalence of high-risk subjects of obstructive sleep apnea (OSA) and its

predictive factors in patients undergoing elective surgery by using the Berlin Questionnaire.

Materials and Methods: 300 surgical ASA physical status I, II, IIl, and IV patients were surveyed. Patients
were screened with the Berlin questionnaire for obstructive sleep apnea. Data of sex, age, BMI and HTN
also evaluated. Data were analyzed by Chi-square test and P < 0.05 was meaningful.

Results: The Berlin questionnaire identified 25.3% (76/300) of patients as being at high risk of sleep apnea
(95% confidence interval, 20%-28%). This group consisted of 195 (65%) males and 105 (35%) females. The
prevalence of high-risk subjects in men were more significantly than women (P = 0.001). High-risk subjects
also were increasing with age (P = 0.000) and increasing with obesity (P = 0.000) and arterial hypertension

(P = 0.000).

Conclusions: Predictors of high risk for OSA-related symptoms were female sex, age more than 50 years,

and body mass index.
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INTRODUCTION

Sleep apnea can cause increasing morbidity and
mortality at perioperation time." Thorax and upper part
of abdomen surgeries cause complication in ventilation
function, and result in increasing Obstructive Sleep
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Apnea (OSA) or central hypoventilation during
surgery.?

In general anesthesia of patients with airways
complications and problems in intubation, such as obese
people, respiratory paralysis and impaired alertness
should be considered.®* Due to being costly and
requiring long time, questionnaires screening tools are
use for sleep apnea diagnosis.”® Berlin questionnaire,
one of the most reliable and well-known questionnaires,
has 77-86% accuracy and 37.5% specificity in diagnosis
of OSA among non surgery people.® This questionnaire
contains 9 items which categorized based on snoring
and its characteristics, daytime fatigue and its
characteristics and blood pressure.
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Apnea is defined as the complete cessation of
airflow for more than 10 secs, hypopnea with 50%
decrease of airflow or in respiratory effort for more
than 10 secs by desaturation of 3% or greater, and
electroencephalogram stimulation apnea index (apnea
hypopnea index) (AHI) based on number of apneas and
hypopneas during sleeping.™”

The prevalence of sleep apnea before surgery has been
reported 3.21" and 2.8%.12

In a study by Chang, the prevalence of sleep apnea
before surgery has been reported 24% by Berlin
questionnaire, but this number decreased to 4.2% by
polysomnography.™® It seems that prevalence of sleep
apnea is different in various races.

There is much evidence that sleep apnea causes
morbidity and mortality before and during surgery,
specifically when the surgery is related to upper
respiratory track.?1

Considering above issues, the aim of this study is
evaluation of high and low relative frequency risk of
sleep apnea in patients needed surgery with use of
Berlin questionnaire.

MATERIALS AND METHODS

This historical cohort study has performed in Alzahra
Hospital among patients in need of surgery who
referred to this hospital in year 2009.

Sampling was done by a simple and non-random
selection, and sampling population consists of 300
individuals.

The patients in this study underwent primary clinical
evaluation and sleep apnea signs were recorded. For
gathering information a checking list of personal
information were used, considering age, gender,
body mass index (BMI), having blood pressure
based on Berlin questionnaire which included heavy
snoring, occasional sudden wakeup which relates to
instantaneous suffocation, patient’s weight and height
(m?). Patients with BMI > 30 were considered as obese.

Patients categorized in three groups from risk
perspective which was based on Berlin questionnaires.

First category: Consistent signs (more than three to
four times a week), in two or/and more question about
snoring.

Second category: Consistent wake up (more than
three or four times a week), sleepiness during driving
or both.
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Third category: Having high blood pressure background
or BMI >30 kg/m?.

Considering a patient for high risk means having signs
of at least two categories, and patients constantly having
signs of one category consider as low risk for sleep apnea.

After collecting information, these information analyzed
with Chi-square test and P < 0.05 considered as
significant.

RESULTS

300 patients with an average age of 49 + 40.48 were
studied. 65% (n = 195) of patients were male and 35%
(n = 105) were female. 41.6% (n = 125) snored during
sleeping. 53.6% had often everyday snoring.

57.7 (n = 173) have respiration disturbance symptoms
during sleep and 57.4% (n =172) felt tired after sleep and
42% (n = 126) felt fatigue during waking time [Table 1].

In 48% (n = 60) the snore was annoyance to others. 26%
(n = 8) fell asleep during driving. 17% (n = 51) has high
blood pressure 7.3% (n = 22) has BMI equal or more
than 30 kg/m?2.

25.3% (n ="76) has high risk sleep apnea before surgery.

High sleep apnea relative frequency before surgery in
under 50 years age patients was 16.2% and higher risk
of sleep apnea during surgery in patient with equal or
more than 50 years age was 37.7% (P =0.000).

In individuals with high risk, average age was 55 year
and in individuals with low risk, average age was 46
(P=0.01).

High relative frequency risk before surgery was 19.1% in
male patients and 37.5% for female patients (P=0.001).

High relative frequency risk of sleep apnea before
surgery in patients with BMI equal or more than 30 was
54.5% and for patient under 30 years old the number was
35.5% (P =0.000). High relative frequency risk of sleep
apnea among patients having blood pressure was 52%
and this percent for patients not having blood pressure
was 19%, which based on Chi-square test shown in
Table 2, the difference was significant (P = 0.000).

DISCUSSION

The most research done about sleep apnea complications
were in related to head and neck surgery. In this research
paper the aim is assessing the high and low relative
frequency risk occurrence of sleep apnea in patients
undergo surgery which measured based on Berlin
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Table 1: Distribution of sleep apnea characters in patients after surgery based on different times

No. of individuals
having snoring (n=125)

Disruption in breathing
during sleeping (n=173)

Fatigue after
sleeping (n=172)

Fatigue during
waking time (n=172)

Often every day 67
Three to four times a week 21
One to two times a week 12
One to two times a month 10
Often never 15

21 115 85
4 19 8

1 18 18
9 20 15
127 128 128

Table 2: High and low relative frequency risk of sleep apnea
before surgery in patients based on age gender, BMI, and
blood pressure

Risk High risk Low risk P value 95% confidence
(%) (%) interval
Age 0.000 0.18-0.55
Under 50 years 27 (16.2) 140 (83.8)
Equal or more than 49 (37.7) 84 (62.3)
50 years
Gender 0.001 0.23-0.67
Man 38 (19.1) 157 (80.9)
Woman 39 (37.5) 66 (62.5)
BMI 0.000 1.4-9.6
Equal or more 30 12 (54.5) 10 (35.5)
Less than 30 64 (23.1) 214 (76.9)
Blood pressure 27 24 0.000 2.4-8.6
52.9 47.1

questionnaire.

For finding the individuals with high risk sleep apnea
various questionnaires have been prepared which was
encouraging but results and consistency were different
depend on study population specifications.®

Berlin questionnaire is most common and reliable
method in sleep apnea screening at the present time."”

This questionnaire has 82.5% diagnostic accuracy,® and
if it will be answered by patient close relatives shows
more accuracy.™

In our study, the occurrence of sleep apnea was 25.3
before surgery which compare to other research by
Fidan (3.2%) and Harrison (2.8%) considered very
high. In Harrison study the percentage of sleep apnea
increased to 6.9 entering patients with sleep apnea
background. Comparing to Chung study, the sleep apnea
occurrence based on Berlin questionnaire is similar to
Canadian society (25.3 to 24 for Persian and Canadian
respectively).[?

Among typical Persian race the high sleep apnea risk
was 4.9%,?" but number reached 25.3% among patients
before surgery. This obvious difference emphasizes on
a need for fast and precise planning for sleep apnea
control to eliminate surgery complications. High relative
frequency risk in sleep apnea before surgery in patients
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under 50 years old was 16.2% and this risk reached
37.7 for patients with 50 years old or more, which was
significantly higher. In patients with high risk, average
age was 55 years and in individuals with lower risk this
average was 46 years, which significantly was lower.
Middle age considers as a risk factor in sleep apnea.?!

High relative frequency risk of sleep apnea before
surgery in male patients was 19.1 and for female was
37.5%, which was very significant.

In Fung et al. and Payer et al., studies, being male
considers as a major risk factor for sleep apnea among
adolescence.??? In Amra et al., study which took place
in Persian society, the frequency of sleep apnea was
seen more between females, but this relationship was
insignificant.?® However in our study among Persian
race compare to other races this relationship was
significant.

High risk relative frequency of sleep apnea in patient
with BMI equal or more than 30 was 54.5 before surgery
and for patients with BMI less than 30 the number was
35.5, which was significantly lower which is in conformity
with other studies.?'?¥ As BMI increases, the related
sleep apnea postoperative complications increase.?>?4

So planning for weight adjustment before going under
surgery can be very effective in reducing sleep apnea
complications.

High relative frequency risk of sleep apnea before
surgery was 52% and 19% for patient having blood
pressure and not having blood pressure, respectively,
which was significantly lower for the second. Sleep
apnea has direct link to blood pressure which can be
result of sleep apnea physiology or related factors such
as high BMI. Sleep apnea control is effective on reducing
blood pressure in adolescents and reduces the related
complications.?"?! Sleep apnea control also is effective on
postoperative diastolic blood pressure reduction among
children.?%

Preoperative sleep apnea complications can also
cause increase in cardio-pulmonary postoperative
complications.?"?¥ Decrease in oxygenation in these
individuals around time of surgery is a result of decrease
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of exhalation reserve volume.®!

Shan showed that sleep apnea control from year 2004,
preoperatively and also postoperatively decreased
surgery complications significantly.?”

In patients with sleep apnea, the care and screening
have to be done in 5 steps including: examination before
surgery, intubation, surgery, extubation, and recovery.!

Noteworthy, recognition of sleep apnea in most patients
before surgery is not always easy and possible. These
patients may need CPAP or BiPAP postoperatively.

Given the high rate of respiratory complications
in patients with sleep apnea,??” the use of paging
systems recommended for respiratory treatment which
often happens around 10:30 am.?%

CONCLUSION

Decrease in sleep apnea with high risk should be
recognized. Our research showed that high risk sleep
apnea was related to patient high weight, gender
(being female), high blood pressure, and higher age.
The gender and age cannot be impeded, but weight
and blood pressure control can be of great benefit in
reducing sleep apnea risk in patients.

ACKNOWLEDGMENT

Authors have special thanks from staffs of thoracic surgery
part and operation room of alzahra hospital.

REFERENCES

1. Gupta RM, Parvizi J, Hanssen AD, Gay PC. Postoperative complications
in patients with obstructive sleep apnea syndrome undergoing hip or knee
replacement: A case-control study. Mayo Clin Proc 2001;76:897-905.

2. Cullen DJ. Obstructive sleep apnea and postoperative analgesia-a
Potentially dangerous combination. J Clin Anesth 2001;13:83-5.

3. Hiremath AS, Hillman DR, James AL, Noffsinger WJ, Platt PR, Singer SL.
Relationship between difficult tracheal intubation and obstructive sleep
apnoea. Br J Anaesth 1998;80:606-11.

4. Siyam MA, Benhamou D. Difficult endotracheal intubation in patients with
sleep apnea syndrome. Anesth Analg 2002;95:1098-102.

5. Maislin G, Pack Al, Kribbs NB, Smith PL, Schwartz AR, Kline LR, et al.
A survey screen for prediction of sleep apnea. Sleep 1995;18:158-66.

6.  Gurubhagavatula |, Maislin G, Pack Al. An algorithm to stratify sleep apnea
risk in a sleep disorders clinic population. Am J Respir Crit Care Med
2001;164:1904-9.

7. Kump K, Whalen C, Tischler PV, Browner |, Ferrette V, Strohl KP, et al.
Assessment of the validity and utility of a sleep-symptom questionnaire.
Am J Respir Crit Care Med 1994;150:735-41.

8. Netzer NC, Stoohs RA, Netzer CM, Clark K, Strohl KP. Using the Berlin
questionnaire to identify patients at risk for the sleep apnea syndrome. Ann
Intern Med 1999;131:485-91.

9. Strauss RS, Browner WS. Risk for obstructive sleep apnea. Ann Intern Med
2000;132:758-9.

10. AASM Taskforce Report. Sleep related breathing disorders in adults:
Recommendations for syndrome definition and measurement techniques
in clinical research. Sleep 1999;22:667-89.

11. Fidan H, Fidan F, Unlu M, ElaY, Ibis A, Tetik L. Prevalence of sleep apnoea
in patients undergoing operation. Sleep Breath 2006;10:161-5.

12.  Harrison MM, Childs A, Carson PE. Incidence of undiagnosed sleep apnea
in patients scheduled for elective total joint arthroplasty. J Arthroplasty
1999;18:1044-7.

13. Chung F, Ward B, Ho J, Yuan H, Kayumov L, Shapiro C. Preoperative
identification of sleep apnea risk in elective surgical patients, using the
Berlin questionnaire. J Clin Anesth 2007;19:130-4.

14. Burgess LP, Derderian SS, Morin GV, Gonzalez C, Zajtchuk JT.
Postoperative risk following uvulopalatopharyngoplasty for obstructive
sleep apnea. Otolaryngol Head Neck Surg 1992;106:81-6.

15.  Kravath RE, Pollak CP, Borowiecki B, Weitzman ED. Obstructive sleep
apnea and death associated with surgical correction of velopharyngeal
incompetence. J Pediatr 1980;96:645-8.

16.  Abrishami A, Khajehdehi A, Chung F. A systematic review of screening
questionnaires for obstructive sleep apnea. Can J Anaesth 2010;57:423-38.

17.  Sheldon A, Belan I, Neill J, Rowland S. Nursing assessment of obstructive
sleep apnea in hospitalised adults: A review of risk factors and screening
tools. Contemp Nurse 2010;34:19-33.

18.  Friedman M, Wilson MN, Pulver T, Pandya H, Joseph NJ, Lin HC, et al.
Screening for obstructive sleep apnea/hypopnea syndrome: Subjective and
objective factors. Otolaryngol Head Neck Surg 2010;142:531-5.

19. Sagaspe P, Leger D, Taillard J, Bayon V, Chaumet G, Philip P. Might the
Berlin Sleep Questionnaire applied to bed partners be used to screen sleep
apneic patients? Sleep Med 2010;11:479-83.

20. Amra B, Farajzadegan Z, Golshan M, Fietze |, Penzel T. Prevalence of
sleep apnea-related symptoms in a Persian population. Sleep Breath
2011;15:425-9.

21. PayenJF, Jaber S, Levy P, Pepin JL, Fischler M. Obstructive sleep-apnoea
syndrome in adult and its perioperative management. Ann Fr Anesth Reanim
2010;29:787-92.

22. Fung E, Cave D, Witmans M, Gan K, El-Hakim H. Postoperative
respiratorycomplications and recovery in obese children following
adenotonsillectomy for sleep-disordered breathing: A case-control study.
Otolaryngol Head Neck Surg 2010;142:898-905.

23. Takeda K. Preoperative assessment of obese patients. Masui
2010;59:874-8.

24.  Kaffarnik M, Utzolino S. Postoperative management of patients with BMI
>40 kg/m2. Zentralbl Chir 2009;134:43-9.

25. Liu DY, Cai XL, Liu HY. Obstructive sleep apnea hypopnea syndrome:
Surgical complications and strategy for aviodance. Zhonghua Er Bi Yan
Hou Tou Jing Wai Ke Za Zhi 2009;44:555-60.

26. Ng DK, Wong JC, Chan CH, Leung LC, Leung SY. Ambulatory blood
pressure before and after adenotonsillectomy in children with obstructive
sleep apnea. Sleep Med 2010;11:721-5.

27.  Memtsoudis S, Liu SS, Ma Y, Chiu YL, Walz JM, Gaber-Baylis LK, et al.
Perioperative Pulmonary Outcomes in Patients with Sleep Apnea After
Noncardiac Surgery. Anesth Analg 2011;112:113-21.

28. Mickelson SA. Preoperative and postoperative management of obstructive
sleep apnea patients. Otolaryngol Clin North Am 2007;40:877-89.

29. Shan XZ, Sun HJ, Gao Y, Ma LT. Study of the key points and safety
measures during perioperative period in patients with obstructive sleep
apnea hypopnea syndrome. Zhonghua Er Bi Yan Hou Tou Jing Wai Ke Za
Zhi 2010;45:369-72.

30. Ramachandran SK, Kheterpal S, Haas CF, Saran KA, Tremper KK.
Automated notification of suspected obstructive sleep apnea patients to the
perioperative respiratory therapist: A pilot study. Respir Care 2010;55:414-8.

Source of Support: Nil, Conflict of Interest: None declared.

Advanced Biomedical Research | April - June 2013 | Vol 2 | Issue 2



Amra, et al.: Berlin quastionnaire study in surgical patient

Category 1

1. Do you snore?

O Yes O No O Don't know

2. Your snoring is:

O Slightly louder than breathing O Asloud as talking O Louder than talking

O Veryloud - can be heard in other rooms

3. How often does this occur?

O Almost every day O 3-4 times per week O 1-2 times per week

O 1-2 times per month O Rarely or never

4. Has your snoring ever bothered other people?
O Yes O No

5. Has anyone noticed that you have stop breathing during your sleep?

O Almost every day O 3-4 times per week O 1-2 times per week
O 1-2 times per month O Rarely or never
Category 2

1. Do you feel tired after your sleep?

O Almost every day O 3-4 times per week O 1-2 times per week

O 1-2 times per month O Rarely or never

2. During your waking time, do you feel tired or fatigued?

O Almost every day O 3-4 times per week O 1-2 times per week

O 1-2 times per month O Rarely or never

3. Have you fell asleep while driving a vehicle?
O Yes O No

If you answered ‘Yes’, please note usually how:

Category 3

1. Do you have high blood pressure?
O Yes O No O Don’t know
Height (m):
Weight (kg):
Age
Male/Female
Important signs:
1. If in category 1, 2 the response is often everyday or/3 to 4 times a week to 2 or more questions
2. If in category 3 person has high blood pressure or BMI>30 kg/m?
High risk: important signs in 2 of 3 categories.
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