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The Usefulness of the Berlin Questionnaire as a Screening
for Obstructive Sleep Apnea in a Sleep Clinic Population
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m ABSTRACT

Objectives: The Berlin Questionnaire (BQ) has been used to help identify patients at high risk of having sleep apnea in primary
care. But it has not been validated in a sleep clinic for Korean patients. The aim of this study is to evaluate the usefulness of
the BQ as a screening tool for obstructive sleep apnea (OSA) for Korean patients in a sleep clinic.

Methods: The BQ was prospectively applied to 121 subjects with OSA suspicion who visited to our sleep clinic. All subjects
performed overnight polysomnography. OSA was defined as an apnea-hypopnea index (AHI) >5. We investigated the sen-
sitivity, specificity, positive and negative predictive values of the BQ according to severity by AHI.

Results: In 121 subjects, 73.6% were males, with a mean age of 48.8+13.0 years. Twenty-five (20.6%) patients did not have
OSA (AHI<5), 30 (25%) patients had mild OSA (AHI>5 and <15), 26 (21.4%) had moderate (AHI>15 and <30), and 40 (33%)
had severe OSA (AHI>30). The BQ identified 69.4% of the patients as being at high risk for having OSA. The sensitivity and
specificity of the BQ were 71.9% and 40%, for AHI>5, 75.8% and 38.2% for AHI>15, 77.5% and 34.6% for AHI>30, respec-
tively. The positive and negative predictive values of the BQ were 82.1% and 27.0% for AHI>5, respectively. Positive and
negative likelihood ratios were 1.2 and 0.7, and the overall diagnostic accuracy of the BQ was 65.3%, using an AHI cut-off of 5.
Conclusion: Due to modest sensitivity and low specificity, the BQ does not seem to be an appropriate tool for identifying pa-
tients with obstructive sleep apnea in a sleep clinic population. Sleep Medicine and Psychophysiology 2011 ; 18(2) : 82-86
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Table 1. General characteristics of the 121 subjects

Simple snoring (n=25)

Mild OSA (n=30)

Moderate OSA (n=26) Severe OSA (n=40)

Gender (n, Male/Female) 14/11 22/8 19/7 34/6

Age (year) 41.80+15.86 48.97+10.80 51.50+10.42" 51.30+12.86*
BMI (kg/m?) 24.10+ 3.19 2491+ 6.03 2574+ 6.17 28.33+ 4.48*'
Neck circumference (cm) 35.08+ 2.96 37.24+ 3.78 37.48+ 3.28 39.48+ 3.23*"
Epworth sleepiness scale 8.16+ 3.99 8.10+ 4.37 8.50+ 4.52 11.55+ 4.71%'7
Total sleep time (min) 357.16+73.53 333.98+62.28 327.15+91.17 345.62+48.34
Mean SaO: (%) 95.80+ 1.63 94.13+ 1.25* 93.54+ 1.84* 88.00+ 5.49*""
Minimum $aO: (%) 89.52+ 3.55 83.07+ 4.14* 81.19+ 3.78* 72.00+ 7.91*'"
AHI 1.80+ 1.32 9.74+ 294 22.73+ 3.88*' 59.48+20.50*" "

All data except gender are shown as mean+SD. = :

p <0.05 compared to simple snoring, T : p<0.05 compared to mild OSA,  :
p<0.05 compared to moderate OSA. BMI : body mass index, SaO; :

arterial oxygen saturation, AHI : apnea-hypopnea index

Table 2. General characteristics of the subjects according to the Berlin questionnaire

BQ low risk (n=37) BQ high risk (n=84) p value
Gender (n, Male/Female) 31/6 58/26 0.09
Age (year) 44.27 +13.28 50.80+12.42 0.010
BMI (kg/m?) 23.76+ 5.00 27.06+ 5.14 0.001
Epworth sleepiness scale 10.10+ 4.74 7.62+ 4,05 0.007
Total sleep time (min) 337.18+73.14 350.16+54.42 0.336
Mean SaO; (%) 91.74+ 4.97 93.65+ 4.98 0.035
Minimum SaO: (%) 79.29+ 8.90 82.73+ 7.16 0.040
AHI 29.89+27.11 21.55+24.59 0.112

All data except gender are shown as mean=SD. BQ : Berlin questionnaire, BMI : body mass index, SaO: : arterial oxygen saturation,

AHI : apnea-hypopnea index
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Table 3. Berlin questionnaire in association with OSA severity

Berlin questionnaire

AHI
High risk, n (%) Low risk, n (%)
AHI<5 15(17.9) 10 (27.0)
5<AHI<15 19 (22.6) 11(29.7)
15<AHI<30 19 (22.6) 7 (18.9)
AHI<30 31 (36.9) 9 (24.3)

OSA : obstfructive sleep apnea, AHI : apnea-hypopnea index
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Table 4. Sensitivity and specificity of the BQ at varying severities of OSA

5<AHI (95% CI) 15<AHI (95% CI) 30< AHI (95% CI)
Sensitivity, % 71.87 (61.78-80.58) 75.76 (63.64—85.46) 77.50 (61.55—-89.16)
Specificity, % 40.00 (21.13-61.33) 38.18 (25.41-52.27) 34.57 (24.34—45.96)
Positive likelihood ratio 1.20 (0.85—1.69) 1.23 (0.96—1.57) 1.18 (0.94-1.49)
Negative likelihood ratio 0.70 (0.39-1.25) 0.63 (0.37-1.09) 0.65 (0.34—1.24)
Positive predictive value, % 82.14 (72.26—89.65) 59.52 (48.25-70.10) 36.90 (26.63-48.13)
Negative predictive value, % 27.03 (13.79—44.12) 56.76 (39.49-72.90) 75.68 (58.80—88.23)
Odds ratio 1.704 (0.682—4.256) 1.930 (0.882—4.223) 1.820 (0.761-4.352)
AUC 0.559 (0.466—0.650) 0.570 (0.477-0.659) 0.560 (0.467-0.650)

BQ : Berlin questionnaire, OSA : obstructive sleep apnea, AHI . apnea-hypopnea index, AUC : area under the curve
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