
Table S1. Mean (SD) scores of assessed parameters of RCT study 

Index Study Intervention Mean (SD) N
Groups Baseline End Difference

Epworth Sleepiness 
Scale 

Puhan et al.38 Didgeridoo 

Control 

11.8 (3.5) 

11.1 (6.4) 

7.4 (2.3) 

9.6  (6.0) 

-4.4 (3.7)

-1.4 (2.6)

14 

11 
Pittsburgh Quality of 
Sleep index 

Puhan et al.38 Didgeridoo 

Control 

5.2 (1.7) 

5.8 (2.8) 

4.3 (2.1) 

5.6 (2.7) 

-0.9 (1.6)

-0.2 (1.7)

14 

11 

Partner Rating of 
Sleep Disturbance 

Puhan et al.38 Didgeridoo 

Control 

5.6 (2.4) 

5.5 (2.3) 

2.3 (1.4) 

4.8 (2.2) 

-3.4 (2.4)

-0.6 (1.9)

14 

11 

Apnea-Hypopnea 
Index 

Puhan et al.38 Didgeridoo 

Control 

22.3 (5.0) 

19.9 (4.7) 

11.6 (8.1) 

15.4 (9.8) 

-10.7 (7.7)

-4.5 (6.9)

14 

11 
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Table S2. Mean (SD) scores of assessed parameters of cross-sectional studies. Also the end-scores of the RCT38 are 
presented. 

Index Study Intervention % Mean  (SD / 
range) 

N BMI (SD / 
range / CI 
95%) 

Age (SD / 
range / CI 
95%) 

Male/fem
ale 
N 

Male/femal
e 
% 

Epworth 
Sleepiness Scale 

Pai et al.41 Singers 

Control 

7.01 (1-17) 

6.98 (0-21) 

52 

55 

24.5 (17.3–36.2) 

25.6 (18.6–39.0) 

46.3 (26–70) 

43.3 (16–74) 

20/32 

23/32 

38.5 / 61.5  

41.8/58.2  
Puhan et al.38 Didgeridoo 

Control 

7.4 (2.3) 

9.6  (6.0) 

14 

11 

25.8 (4.0) 

25.9 (2.4) 

49.9 (6.7) 

47.0 (8.9) 

12/2 

9/2 

85.7/14.3  

81.8/18.2  
Ward et al.39 DRIP 

SRI&FP 
HBIP 
LBIP 

Control 

7.8 (3.5) 
7.3 (3.7) 
7.7 (3.8) 
7.6 (3.7) 

7.7 (3.8) 

76 
204 
124 
122 

380 

24.1 (4.6) 
25.5 (4.7) 
27.2 (5.1) 
28.8 (5.5) 

25.6 (5.1) 

41.7 (14.5) 
43.8 (13.6) 
42.0 (12.8) 
 44.0 (14.4) 

42.7 (13.3) 

27/49 ◊ 
110/94 ◊ 
94/30 ◊ 
108/14 ◊ 

210/170 ◊ 

35.5 / 64.5 
53.9 / 46.1 
75.8 / 24.2 
88.5 / 10.7 

55.3 / 44.7 
Wardrop et 
al.40 

WIP 

Control 

6.77 (4.09) 

6.93 (24.3) 

81 

153 

24.55 (3.65) 
(n=77) 
23.99 (3.72) 
(n=143) 

41.58 (10.16) 
(n=81) 
43.56 (10.19) 
(n=154 ) 

51/32 
(n=83) 
71/90 
(n=161) 

61.4/38.6  

44.1/55.9  

High risk of 
OSA (BQ) 

Brown et al.43 WIP 

Control 

37 

29 

369 

736 

26.1 (5.39 ◊) 

24.7 (4.15  ◊) 

46.7 (12.26 ◊) 

46.8 (12.46  ◊) 

233/110 
(n=343) 
330/360 
(n=690) 

67.9/32.1  

47.8/52.2  

Subramanian 
et al.42 

WIP 

Control 

7.9 

44.6 

63 

65 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 
Ward et al.39 DRIP 

SRI&FP 
HBIP 
LBIP 

Control 

15.8 
25 
33.9 
33.6 

28.4 

76 
204 
124 
122 

380 

24.1 (4.6) 
25.5 (4.7) 
27.2 (5.1) 
28.8 (5.5) 

25.6 (5.1) 

41.7 (14.5) 
43.8 (13.6) 
42.0 (12.8) 
 44.0 (14.4) 

42.7 (13.3) 

27/49 ◊ 
110/94 ◊ 
94/30 ◊ 
108/14 ◊ 

210/170 ◊ 

35.5 / 64.5 
53.9 / 46.1 
75.8 / 24.2 
88.5 / 10.7 

55.3 / 44.7 
Diagnosis of 
OSA 

Brown et al.43 WIP 

Control 

8 

5 

369 

736 

26.1 (25.5, 26.6) 

24.7 (24.4, 25.0) 

46.7 (45.4, 47.9) 

46.8 (45.9, 47.7) 

233/110 
(n=343) 
330/360 
(n=690) 

67.9/32.1  

47.8/52.2  

Ward et al.39 DRIP 
SRI&FP 
HBIP 
LBIP 

Control 

2.6 
2.5 
5.6 
4.1 

4.5 

76 
204 
124 
122 

380 

24.1 (4.6) 
25.5 (4.7) 
27.2 (5.1) 
28.8 (5.5) 

25.6 (5.1) 

41.7 (14.5) 
43.8 (13.6) 
42.0 (12.8) 
 44.0 (14.4) 

42.7 (13.3) 

27/49 ◊ 
110/94 ◊ 
94/30 ◊ 
108/14 ◊ 

210/170 ◊ 

35.5 / 64.5 
53.9 / 46.1 
75.8 / 24.2 
88.5 / 10.7 

55.3 / 44.7 
Snoring 
Outcomes 
Questionnaire 

Wardrop et 
al.40 

WIP 

Control 

72.76 
(12.01) 

73.21 
(10.65) 

79 

146 

24.55 (3.65) 
(n=77) 
23.99 (3.72) 
(n=143) 

41.58 (10.16) 
(n=81) 
43.56 (10.19) 
(n=154 ) 

51/32 
(n=83) 
71/90 
(n=161) 

61.4/38.6  

44.1/55.9  

Snoring Scale 
Score 

Pai et al.41 Singers 

Control 

2.51 (0-7) 

3.6 (0-9) 

52 

55 

24.5 (17.3–36.2) 

25.6 (18.6–39.0) 

46.3 (26–70) 

43.3 (16–74) 

20/32 

23/32 

38.5 / 61.5  

41.8/58.2  

WIP = Wind instrument players 
DRIP = Double reed instrument  players  
SRI&FP = Single reed instrument and flute players 
HBIP = High brass instrument  players 
LBIP = Low brass instrument  players  
BQ = Berlin Questionnaire 

◊ Calculated by the authors of this review based on the data presented in the selected paper. For the study of Brown
et al.19, the SD was calculated from the confidence interval.24



Table S3. Risk of Bias assessment using a checklist for cross-sectional studies as proposed by van der Weijden et 
al.27  

Included studies: Brown et al. 
(2009) 

Pai et al. 
(2008) 

Subramanian et 
al. (2018) 

Ward et al. 
(2012) 

Wardrop et al. 
(2011) 

Pre-assessment domains 
1. Bias due to confounding

confounding factors defined? Yes Yes Yes Yes Yes 
Yes Yes Yes Yes Yes 

factors stated?
Yes Yes Yes Yes Yes 

Risk of bias judgement Low Low Low Low Low 
2. Bias in selection of participants into the study

sample clearly defined?
Yes Yes Yes Yes Yes 

detail?
Yes Yes No Yes Yes 

average in the target population?
Yes Yes Yes Yes Yes 

 Is the sample size justified and
satisfactory?

Yes No No No Yes 

Risk of bias judgement Low Moderate High Moderate Low 
3. Bias in classification of condition (wind instrument playing / singing)
Risk of bias judgement NA NA NA NA NA 

Post-assessment domains 
4. Bias due to deviations from intended intervention
Risk of bias judgement NA NA NA NA NA 
5. Bias due to missing data

 Were outcome data available for (nearly)
all participants?

Yes Yes Yes Yes Yes 

Risk of bias judgement Low Low Low Low Low 
6. Bias in measurement of outcomes

condition?
NA selfreported 
questionnairres 

NA selfreported 
questionnairres 

NA selfreported 
questionnairres 

NA selfreported 
questionnairres 

NA selfreported 
questionnairres 

NA NA NA NA NA 

and reliable way?
Yes Yes Yes Yes Yes 

Yes Yes Yes Yes Yes 
Risk of bias judgement Low Low Low Low Low 
7. Bias in selection of the reported result

on the results?
Yes Yes Yes Yes Yes 

Risk of bias judgement Low Low Low Low Low 

OVERALL Risk of bias Low Moderate High Moderate Low 

Judgements: Low, moderate, high, critical, not reported (NR), not applicable (NA) 



Table S4. Risk of Bias assessment using a checklist for the randomized clinically trials as proposed by van der 
Weijden et al.28 

Each aspect of the score list was given a rating of ‘+’ for an informative description of the item concerned and a study design 
meeting the quality standard, ‘-’ for an informative description without a study design that met the quality standard, and ‘?’ for 
lacking or insufficient information. When random allocation, defined eligibility criteria, blinding of operator and patients, 
balanced experimental groups, identical treatment between groups (except for intervention), and report of follow-up were present, 
the study was classified as having a low risk of bias. When one of these seven criteria was missing, the study was considered to 
have a moderate potential risk of bias. When two or more of these criteria were missing, the study was considered to have a high 
potential risk of bias, as proposed by Van der Weijden et al.28  
+ = yes
- = no
NA = not applicable
NR = not reported
* = reporting criteria for estimation the potential risk of bias

Included studies: Puhan et al. (2005) 
 Study design RCT 

in
te

rn
al

 v
al

id
ity

 

Random allocation * + 
Allocation concealment + 
Blinded to intervention * NA 
Blinded to examiner * + 
Blinding during statistical analysis NR 

Balanced experimental groups * + 

Reported loss to follow up* + 

# (%) of drop-outs 0 

Treatment identical, except for intervention * + 

E
xt

er
na

l v
al

id
ity

 

Representative population group + 

Eligibility criteria defined * + 

Sample size calculation and power - 
Point estimates presented for the primary outcome + 
Measures of variability presented for the primary outcome + 
Include an per protocol analysis - 
Include an intention- to-treat analysis + 

C
lin

ic
al

 
as

pe
ct

s 

Validated measurement + 
Calibration examiner - 

Trained operator - 
Reproducibility data shown - 

Authors estimated risk of bias Low 



Figure S1a. Meta-analysis – Epworth sleepiness scale (DiffM) 

Figure S1b. Meta-analysis on BMI (DiffM) for studies included in the meta-analysis on Epworth sleepiness scale 

Figure S1c. Meta-analysis on age (DiffM) for studies included in the meta-analysis on Epworth sleepiness scale 

Figure S1d. Meta-analysis on male gender (RR) for studies included in the meta-analysis on Epworth sleepiness 
scale 

Abbreviations Figure S1: 
DRIP = Double reed instrument  players 
HBIP = High brass instrument  players 
LBIP = Low brass instrument  players  
SRI&FP = Single reed and flute instrument players 
DiffM = Difference of means 
RR = Risk Ratio 



Figure S2a. Meta-analysis  – High risk of OSA (Berlin Questionnaire) (RR) 

Figure S2b. Meta-analysis  – Diagnosis of OSA (by a physician) (RR) 

Figure S2c. Meta-analysis on BMI (DiffM) for studies included in the meta-analysis on High risk of OSA (Berlin 
Questionnaire) and Diagnosis of OSA (by a physician) 

Figure S2d. Meta-analysis on age (DiffM) for studies included in the meta-analysis on High risk of OSA (Berlin 
Questionnaire) and Diagnosis of OSA (by a physician) 



Figure S2e. Meta-analysis on male gender (RR) for studies included in the meta-analysis on High risk of OSA 
(Berlin Questionnaire) and Diagnosis of OSA (by a physician) 

Abbreviations Figure S2: 
DRIP = Double reed instrument  players  
HBIP = High brass instrument  players 
LBIP = Low brass instrument  players  
SRI&FP = Single reed and flute instrument players 
DiffM = Difference of means 
RR = Risk Ratio 



Figure S3a. Sensitivity analysis on Epworth sleepiness scale (DiffM) 

Figure S3b. Sensitivity analysis on BMI (DiffM) for studies included in the meta-analysis on Epworth sleepiness 
scale 

Figure S3c. Sensitivity analysis on age (DiffM) for studies included in the meta-analysis on Epworth sleepiness 
scale 

Figure S3d. Sensitivity analysis on male gender (RR) for studies included in the meta-analysis on Epworth 
sleepiness scale 

Abbreviations Figure S3: 
DRIP = Double reed instrument  players 
HBIP = High brass instrument  players 
LBIP = Low brass instrument  players  
SRI&FP = Single reed and flute instrument players 
DiffM = Difference of means 
RR = Risk Ratio 


