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Literature search strategies

Searches for systematic

reviews and guidelines

Cochrane Database of Systematic

Reviews (Cochrane Library 2006, issue

3) (www.thecochranelibrary.com)

Searched 17 October 2006. The 53 records
retrieved were scanned to remove references
to infants and children and 11 records were
downloaded.

1. MeSH descriwptor Sleep Apnea Syndromes

explode all trees

apnea or apnoea

hypopnea or hypopnoea

hypoapnea or hypoapnoea

“sahs” or “shs” or “osas” or “osa”

(#1 OR #2 OR #3 OR #4 OR #5)

MeSH descriptor Positive-Pressure Respiration

explode all trees

8. cpap or apap or ncpap or autocpap or auto-
cpap

9. positive near3 airway near3 pressure

10. (#7 OR #8 OR #9)

11. (#6 AND #10)

N ootk N

Database of Abstracts of Reviews of

Effects (CRD administration database)

Searched 17 October 2006. Sixty-six records were
retrieved.

1. sapnea or apnoea or hypopnea or hypopnoea
or hypoapnea or hypoapnoea

2. s sahs or shs or osas or osa

3. sslors2

4. s cpap or apap or ncpap or autocpap
5. s positive(3w)airway(3w)pressure

6. ss4orsh

7. ss3and s6

Health Technology Assessment Database
(CRD administration database)

Searched 17 October 2006. Eight records were
retrieved.

1. sapnea or apnoea or hypopnea or hypopnoea
or hypoapnea or hypoapnoea

s sahs or shs or osas or osa

ssl ors2

$ cpap or apap or ncpap or autocpap

s positive(3w)airway(3w)pressure

G 00 N
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6. ss4orsh
7. ss3and s6

National Research Register (2006, issue

3) (www.update-software.com/National/)
Searched 17 October 2006. Seventy-seven records
were retrieved.

1. SLEEP APNEA SYNDROMES explode all trees
(MeSH)

2. (apnea or apnoea or hypopnea or hypopnoea

or hypoapnea or hypoapnoea)

(sahs or shs or osas or osa)

(#1 or #2 or #3)

POSITIVE-PRESSURE RESPIRATION

explode all trees (MeSH)

(cpap or apap or ncpap or autocpap)

(positive near airway near pressure)

(#5 or #6 or #7)

(#4 and #8)

G

©C XTI

Scottish Intercollegiate Guidelines

Network (www.sign.ac.uk)

Searched 17 October 2006.The websitwe was
scanned and one record was retrieved.

National Guideline Clearinghouse
(www.guideline.gov/)

Searched 17 October 2006. The following search
terms were used. The results were scanned and
seven records were retrieved.

apnea
apnoea
hypopnea
hypopnoea
hypoapnea
hypoapnoea
sahs

shs

. osas

0. osa

=0 PO Ots o=

Health Services/Technology Assessment

Text (HSTAT) (www.ncbi.nim.nih.
gov/books/bv.fcgi?rid = hstat)

Searched 17 October 2006. The following search
terms were used. The results were scanned and one
record was retrieved.
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apnea
apnoea
hypopnea
hypopnoea
hypoapnea
hypoapnoea

SERAE A

Turning Research into Practice Database

(Trip) (www.tripdatabase.com/)

Searched 17 October 2006. The following search
terms were used. The results were scanned and two
records were retrieved.

1. cpap or apap or ncpap or autocpap
2. apnea or apnoea or hypopnea or hypopnoea
or hypoapnea or hypoapnoea

Health Evidence Bulletins Wales
(http://hebw.cf.ac.uk/index.html)

Searched 17 October 2006. The website was
scanned and no records were retrieved.

Clinical Evidence

(www.clinicalevidence.com)

Searched 17 October 2006. Chapters were scanned
online and eight records were retrieved.

National Library for

Health Guidelines Finder
(www.library.nhs.uk/guidelinesfinder/)
Searched 20 October 2006. One record was
retrieved.

1. apnea or apnoea
2. hypopnoea or hypopnea
3. hypoapnea or hypoapnoea

Searches for trials

MEDLINE (1966 to November

week 3 2006) (OVID)

Searched 29 November 2006. 2346 records were
retrieved.

exp sleep apnea syndromes/
(apnea or apnoea).ti,ab.
(hypopnea or hypopnoea).ti,ab.
(hypoapnea or hypoapnoea).ti,ab.
sleep disordered breathing.ti,ab.
(sleep adj2 respiratf§disorder$).ti,ab.
sahs.ti,ab.

shs.ti,ab.

9. osa.ti,ab.

10. osas.ti,ab.

11. osahs.ti,ab.

12. or/1-11

13. exp positive-pressure respiration/

PO Ot 00N =

14. (positive adj3 airway adj3 pressure).ti,ab.
15. (cpap or ncpap or apap or bipap).ti,ab.
16. (c pap or bi pap or nc pap).ti,ab.

17. autocpap.ti,ab.

18. or/13-16

19. 12 and 18

MEDLINE In-Process & Other

Non-Indexed Citations (28

November 2006) (OVID)

Searched 29 November 2006. 113 records were
retrieved.

(apnea or apnoea).ti,ab.

(hypopnea or hypopnoea).ti,ab.
(hypoapnea or hypoapnoea).ti,ab.
sleep disordered breathing.ti,ab.

(sleep adj2 respirat$disorder$).ti,ab.
sahs.ti,ab.

shs.ti,ab.

osa.ti,ab.

. osas.ti,ab.

10. osahs.ti,ab.

11. or/1-10

12. (positive adj3 airway adj3 pressure).ti,ab.
13. (cpap or ncpap or apap or bipap).ti,ab.
14. (c pap or bi pap or nc pap).ti,ab.

15. autocpap.ti,ab.

16. or/12-15

17. 11 and 16

© PN O 0N =

EMBASE (1980 to 2006 week 47) (OVID)
Searched 29 November 2006. 2744 records were
retrieved.

Sleep Apnea Syndrome/

(apnea or apnoea).ti,ab.

(hypopnoea or hypopnea).ti,ab.
(hypoapnea or hypoapnoea).ti,ab.
Sleep Disordered Breathing/

sleep disordered breathing.ti,ab.

(sleep adj2 respirat$disorder$).ti,ab.
sahs.ti,ab.

shs.ti,ab.

10. osa.ti,ab.

11. osas.ti,ab.

12. osahs.ti,ab.

13. or/1-12

14. positive end expiratory pressure/

15. (positive adj3 airway adj3 pressure).ti,ab.
16. (cpap or ncpap or apap or bipap).ti,ab.
17. (c pap or bi pap or nc pap).ti,ab.

18. autocpap.ti,ab.

19. or/14-18

20. 13 and 19

© PN O 0N =
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Cochrane Central Register of Controlled
Trials (Cochrane Library 2006, issue 4)
(www.thecochranelibrary.com)

Searched 29 November 2006. 461 records were
retrieved.

1. MeSH descriptor Sleep Apnea Syndromes
explode all trees

apnea or apnoea

hypopnea or hypopnoea

hypoapnea or hypoapnoea

“sleep disordered breathing”

sleep near?2 respirat* disorder*

sahs or shs or osa or osas or osahs

PN o Ok 0N

#7)

9. MeSH descriptor Positive-Pressure Respiration

explode all trees
10. positive near3 airway near3 pressure
11. cpap or ncpap or apap or bipap
12. c-pap or bi-pap or nc-pap
13. autocpap
14. (#9 OR #10 OR #11 OR #12 OR #13)
15. (#8 AND #14)

CINAHL (1982 to November

week 3 2006) (OVID)

Searched 29 November 2006. 419 records were
retrieved.

exp Sleep Apnea Syndromes/

(apnea or apnoea).ti,ab.

(hypopnea or hypopnoea).ti,ab.
(hypoapnea or hypoapnoea).ti,ab.
sleep disordered breathing.ti,ab.

(sleep adj2 respirat§disorder$).ti,ab.
sahs.ti,ab.

shs.ti,ab.

9. osa.ti,ab.

10. osas.ti,ab.

11. osahs.ti,ab.

12. or/1-11

13. exp Positive Pressure Ventilation/

14. (positive adj3 airway adj3 pressure).ti,ab.
15. (cpap or ncpap or apap or bipap).ti,ab.
16. (c pap or bi pap or nc pap).ti,ab.

17. autocpap.ti,ab.

18. or/13-17

19. 12 and 18

PO Ot 00N =

Science Citation Index (1900 to 25
November 2006) (Web of Knowledge)

Searched 29 November 2006. 2745 records were

retrieved.

1. TS = (apnea or apnoea)
2. TS = (hypopnea or hypopnoea)

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

(#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR

TS = (hypoapnea or hypoapnoea)

TS = “sleep disordered breathing”

TS = (sahs or shs or osa or osas or osahs)
#1 or #2 or #3 or #4 or #5

TS = (positive same airway same pressure)
TS = (cpap or ncpap or apap or bipap)

. TS=(“cpap” or “nc pap” or “bi pap”)

10. TS = autocpap

11. #7 or #8 or #9 or #10

12. #6 and #11

© %NS TR W

ISI Proceedings Science &

Technology (1990 to 25 November

2006) (Web of Knowledge)

Searched 29 November 2006. 407 records were
retrieved.

TS = (apnea or apnoea)

TS = (hypopnea or hypopnoea)

TS = (hypoapnea or hypoapnoea)

TS = “sleep disordered breathing”

TS = (sahs or shs or osa or osas or osahs)
#1 or #2 or #3 or #4 or #5

TS = (positive same airway same pressure)
TS = (cpap or ncpap or apap or bipap)

. TS=(“cpap” or “nc pap” or “bi pap”)
10. TS = autocpap

11. #7 or #8 or #9 or #10

12. #6 and #11

© PN O 0N =

Zetoc Conferences (1993 to 29 November
2006) (http://zetoc.mimas.ac.uk/)

Searched 29 November 2006. 113 records were
retrieved.

conference: autocpap

conference: bi pap

conference: ¢ pap

conference: nc pap

conference: bipap

conference: apap

conference: ncpap

conference: cpap

conference: positive airway pressure

© PN O 0N =

The records retrieved from this search in Zetoc

were loaded into an endnote library and duplicates

were removed. The following search was then
carried out within that endnote library:

1. apnea or apnoea or hypopnea or hypopnoea

or hypoapnea or hypoapnoea
2. sleep or sahs or shs or osa or osas or osahs
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SIGLE (1980 to March

2005) (SilverPlatter)

Searched 29 November 2006. Three records were
retrieved.

(apnea or apnoea) in ti,ab

(hypopnea or hypopnoea) in ti,ab
(hypoapnea or hypoapnoea) in ti,ab

sleep disordered breathing in ti,ab

(sleep near? respirat* disorder*) in ti,ab
(sahs or shs or osa or osas or osahs) in ti,ab
#1 or #2 or #3 or #4 or #b5 or #6
(positive near3 airway near3 pressure) in ti,ab
9. (cpap or ncpap or apap or bipap) in ti,ab
10. (c pap or bi pap or nc pap) in ti,ab

11. autocpap in ti,ab

12. #8 or #9 or #10 or #11

13. #7 and #12

S A e

Index to Theses (1716 to 16 October
2006) (www.theses.com/)

Searched 29 November 2006.
Fourteen records were retrieved.

1. (apnea or apnoea or hypopnea or hypopnoea
or hypoapnea or hypoapnoea or sleep) and

(cpap or ncpap or apap or bipap or ¢ pap or bi

pap or nc pap or autocpap)

2. (apnea or apnoea or hypopnea or hypopnoea
or hypoapnea or hypoapnoea or sleep)and
(positive airway pressure)

3. (sahs or shs or osa or osas or osahs) and (cpap
or ncpap or apap or bipap or ¢ pap or bi pap
Or nc pap or autocpap)

4. (sahs or shs or osa or osas or osahs) and
(positive airway pressure)

NHS Economic Evaluation

Database (NHS EED) (CRD

internal administration system)

Searched 1 December 2006. Twenty-four records
were retrieved.

s apnea or apnoea

s hypopnea or hypopnoea

s hypoapnea or hypoapnoea

s sleep(w)disordered(w)breathing
s sleep(2w)respirat$(w)disorder$

s sahs or shs or osa or osas or osahs
s sl or s2 or s3 or s4 or sH or s6

s positive(3w)airway(3w)pressure
9. s cpap or ncpap or apap or bipap
10. s c(w)pap or bi(w)pap or nc(w)pap
I1. s autocpap

12. ss8ors9orsl0orsll

13. ss7 and s12

S A e

Health Economic Evaluations

Database (HEED) (1995 to

November 2006) (CD-ROM)

Searched 1 December 2006. Seventeen records
were retrieved.

1. ax=apnea or apnoea or hypopnea or
hypopnoea or hypoapnea or hypoapnoea

2. ax=sleep and disorder*

3. ax=sahs or shs or osa or osas or osahs

4. cs=lor2or3

5. ax = positive and airway and pressure

6. ax=cpap or ncpap or apap or bipap or pap or
autocpap

7. ¢s=bHorb

8. ¢s=4and 7

EconlLit (1969 to October

2006) (SilverPlatter)

Searched 1 December 2006. No records were
retrieved.

(apnea or apnoea) in ti,ab

(hypopnea or hypopnoea) in ti,ab
(hypoapnea or hypoapnoea) in ti,ab

sleep disordered breathing in ti,ab

(sleep near? respirat* disorder¥) in ti,ab
(sahs or shs or osa or osas or osahs) in ti,ab
#1 or #2 or #3 or #4 or #5 or #6
(positive near3 airway near3 pressure) in ti,ab
. (cpap or ncpap or apap or bipap) in ti,ab
10. (c pap or bi pap or nc pap) in ti,ab

11. autocpap in ti,ab

12. #8 or #9 or #10 or #11

13. #7 and #12

© WD TR WO —

EconPapers (http://econpapers.repec.org/)
Searched 1 December 2006. The search results
were scanned and no records were retrieved.

apnea
apnoea

hypopnea
hypopnoea
hypoapnea
hypoapnoea

sleep and disorder*

N O Ot 00—

Cost-effectiveness searches
The following databases were searched for
economic evaluations of sleep apnoea.

NHS Economic Evaluation

Database (NHS EED) (CRD

internal administration system)

Searched 13 January 2007. Forty-two records were
retrieved.
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S sleep(w)apn$

S apn$

S hypoapn$

S sleep(w)disordered(w)breathing

S sleep(2w)respirat$(2w)disorder$
S sahs or shs or osa or osas or soahs
S s1 or s2 or s3 or s4 or sH or s6

N OOt 0N

Health Technology Assessment Database
(CRD administration database)

Searched 13 January 2007. Eight records were
retrieved.

S sleep(w)apn$

S apn$

S hypoapn$

S sleep(w)disordered(w)breathing

S sleep(2w)respirat$(2w)disorder$
S sahs or shs or osa or osas or soahs
S s1 or s2 or s3 or s4 or sb or s6

S econ$or cost$

S s7 and s8

© PO O 00N =

Health Economic Evaluations

Database (HEED) (1995 to

January 2007) (CD-ROM)

Searched 13 January 2007. Seventy records were
retrieved.

1. Apn* or hypoapn*
2. ‘Sleep disordered’ within 3
3. sahs or shs or osa or osas or soahs

IDEAS (http:\\ideas.repec.org)
Searched 13 January 2007. No records were
retrieved.

1. Apnoea or apnea or hypoapnoea or hypoapnea

MEDLINE (1950 to

10 January 2007) (OVID)

Searched 13 January 2007. 494 records were
retrieved.

1. exp sleep apnea syndromes/(12843)

2. (apnea or apnoea).ti,ab. (17402)

3. (hypopnea or hypopnoea or hypoapnea or
hypoapnoea).ti,ab. (2515)

4. sleep disordered breathing.ti,ab. (1603)

5. (sleep adj2 respirat$disorder$).ti,ab. (154)

6. (sahs or shs or osa or osas or osahs).ti,ab.
(4375)

7. or/1-6 (21688)

8. economics/(24617)

9. exp “costs and cost analysis”/(125794)

10. economic value of life/(4779)

11. economics, medical/(6672)

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

12. economics,nursing/(3725)

13. (econom$or cost or costs or costly or costing or
prices or pricing or pharmacoeconomic$).ti,ab.
(239906)

14. (expenditure$not energy).ti,ab. (10278)

15. (value adj3 money).ti,ab. (472)

16. budget$.ti,ab. (10745)

17. or/8—16 (337377)

18. 7 and 17 (521)

19. (letter or editorial or historical-article).pt.
(1006834)18 not 19 (504)

20. animals/not (humans/and animals/) (3010245)

21. 20 not 21 (494)

EMBASE (1980 to 2007 week 1) (OVID)
Searched 13 January 2007. 569 records were
retrieved.

1. sleep apnea syndrome/(11977)

2. (apnea or apnoea).ti,ab. (15034)

3. (hypopnoea or hypopnea or hypoapnea or

hypoapnoea).ti,ab. (2219)

sleep disordered breathing/(484)

sleep disordered breathing.ti,ab. (1555)

(sleep adj2 respirat$disorder$).ti,ab. (100)

(sahs or shs or osa or osas or osahs).ti,ab.

(3866)

8. or/1-7 (19042)

9. health economics/(8941)

10. exp economic evaluation/(84200)

11. exp health care cost/(85556)

12. exp pharmacoeconomics/(44276)

13. (econom$or cost or costs or costly or costing or
prices or pricing or pharmacoeconomic$).ti,ab.
(189706)

14. (expenditure$not energy).ti,ab. (8248)

15. (value adj3 money).ti,ab. (376)

16. budget$.ti,ab. (7647)

17. or/9-16 (280800)

18. 8 and 17 (655)

19. (letter or editorial or note).pt. (712099)

20. 18 not 19 (586)

21. (energy or oxygen) adj3 (cost or
expenditure$)).ti,ab. (10286)

22. (metabolic adj3 cost$).ti,ab. (502)

23. exp animal/or exp animal experiment/
(1206737)

24. (rat or rats or mouse or mice or hamster$ or
animal or animals or dog or dogs or cat or cats
or bovine or sheep).ti,ab,sh. (1857239)

25. or/21-24 (2100839)

26. 20 not 25 (569)

N o o

Searches to inform the model
All searches were conducted in Ovid MEDLINE.
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Trdffic accidents and cardiovascular events
The following strategy was used to identify
literature linking traffic accidents and
cardiovascular events (particularly stroke and
coronary heart disease) to sleep apnoea.

MEDLINE (In-Process & Other

Non-Indexed Citations and

MEDLINE 1950 to Present)

Searched 15 January 2007. The results of set 13
were scanned for epidemiological records and sets
of selected records were downloaded.

Accidents, Traffic/

road accidents.ti,ab.

traffic accidents.ti,ab.

(stroke or strokes).ti,ab.

(chd or cardiovascular disease).ti,ab.
exp heart diseases/or exp vascular diseases/
exp Cerebrovascular Accident/
or/1-7

9. exp sleep apnea syndromes/

10. 18 and 9

11. ep.fs.

12. 10 and 11

13. limit 12 to yr=“1990 — 2007”

S A i e

Quality of life studies
The following strategy was used to identify quality
of life studies/utilities studies in MEDLINE.

MEDLINE (In-Process & Other
Non-Indexed Citations and

MEDLINE 1950 to Present)

Searched 8 July 2007. 491 records were
downloaded (set 43) and assessed for relevance.

exp sleep apnea syndromes/

(apnea or apnoea).ti,ab.

(hypopnea or hypopnoea).ti,ab.
(hypoapnea or hypoapnoea).ti,ab.
sleep disordered breathing.ti,ab.
(sleep adj2 respirat$§disorder$).ti,ab.
(sahs or shs or osa or osas or osahs).ti,ab.
or/1-7

9. quality of life/

10. (quality ad;j2 life).ti,ab.

11. utility.ti,ab.

12. utilities.ti,ab.

13. standard gamble.ti,ab.

14. tto.ti,ab.

15. (time tradeoff or time trade off).ti,ab.
16. (eq or euroqol).ti,ab.

17. osa 18.ti,ab.

18. sf 36.t1,ab.

19. sgrq.ti,ab.

20. respiratory questionnaire.ti,ab.

PO Ot 00N =

21. practical sleep scale.ti,ab.

22. sleep scale.ti,ab.

23. scopa.ti,ab.

24. objective daytime sleepiness.ti,ab.
25. oxford sleep resistance.ti,ab.

26. osler test.ti,ab.

27. stai.ti,ab.

28. emotional control scale.ti,ab.

29. cecs.ti,ab.

30. life orientation test.ti,ab.

31. satisfaction with life scale.ti,ab.
32. swls.ti,ab.

33. calgary sleep apnea quality.ti,ab.
34. (functional outcomes adj2 sleep).ti,ab.
35. osa patient oriented severity.ti,ab.
36. osal8.ti,ab.

37. cohen$pediatric osa.ti,ab.

38. (comment or letter or editorial).pt.
39. or/9-37

40. 8 and 39

41. 40 not 38

42. limit 41 to yr ="“2000 — 2007”

43. limit 42 to english language (491)

Rates of road accidents

Searches for recent studies on rates of road
accidents were undertaken using the strategy
described by Ayas and colleagues in their meta-
analysis of all studies that examined RTA rates in
patients with OSAHS before and after CPAP.'#
Ayas et al. reported their search as follows: ‘A
comprehensive search of MEDLINE (1966 to
March 2005) using Ovid was conducted using
the following exploded MESH terms: sleep apnea
syndromes AND positive pressure respiration OR
continuous positive airway pressure AND automobile
driving OR accident.’

This search was rerun in Ovid MEDLINE (1950

to March week 1 2007) and included searches

of in process citations. The search results were
limited to those added to MEDLINE after February
2005 to ensure that no records were missed. The
correct medical subject heading (MeSH) term
ACCIDENTS was used rather than the term
ACCIDENT noted by Ayas et al., on the assumption
that this was a transcription error in their paper.

Eight new records were identified.

exp sleep apnea syndromes/

exp positive pressure respiration/

exp continuous positive airway pressure/
1 and (2 or 3)

exp automobile driving/

exp accidents/

5o0r6

N OOt o=
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8. 4and?7
. 200503%.ep.

10. (200504%0r 200505%0r 200506%0r 200507 $or
200508%0r 200509%0r 20051%).ep.

11. (2006$0r 2007$).ep.

12. (200503%0r 200504%0r 200505%0r 200506$0r
200507%or 200508%0r 200509%0r 20051%).ed.

13. (2006%0r 2007$).ed.

14. or/9-13

15. 8 and 14 (8)

Search for data on life expectancy for

individuals who have suffered a stroke

Ovid MEDLINE (Ovid MEDLINE(R) In-Process

& Other Non-Indexed Citations and Ovid
MEDLINE(R) <1950 to Present>) was searched on
27 April 2007 for a known paper on post-stroke life
expectancy by Dennis and Burn.'®* Once identified,
the ‘Find similar’ option was selected and also the
citing papers option to identify similar records.
After assessing those references for relevance, a
series of searches was undertaken and the results
insets 5, 11, 12, 15, 17, 22 and 24 were assessed to
identify further relevant studies.

dennis $.au. and stroke.ti. (130)

burn $.au. (1073)

1 and 2 (6)

find similar to Long-term survival after first-
ever stroke: the Oxfordshire Community Stroke
Project. (76)

00 N0 =

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

5. from 5 keep 2-3, 5-6 (4)

6. ‘*cerebrovascular disorders/(27223)

7. ‘*survival rate/(335)

8. 7 and 8 (0)

9. stroke$1.ti. (30599)

10. 8 and 10 (2)

11. (7 or 10) and survival rate/(634)

12. from 12 keep 4,8,14,17,33,44,81,109,132—
134,148,159 (13)

13. *cerebrovascular accident/(16575)

14. 8 and 14 (2)

15. 14 and survival rate/(386)

16. 16 not 13 (375)

17. cerebrovascular accident/(22109)

18. survival rate/(77068)

19. survival analysis/(59922)

20. exp great britain/(220221)

21. 18 and (19 or 20) and 21 (48)

22. stroke register.ti,ab. (162)

23. 23 and 21 (33)

Google was searched (27 April 2007) using the
following search terms:

1. life expectancy stroke
2. stroke life expectancy
3. life tables stroke.
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Appendix 2

Excluded studies

Reasons(s) for exclusion

Appropriate
Appropriate  Relevant Appropriate Appropriate outcome
Study intervention®* comparator® study design® participants® measures®
Abe et al., 2005'"® No No No Yes No
Adlakha and Gross, 2006'” No No No Yes No
Ahmed et al., 2005'%° Yes No No Yes Yes
Akashiba et al., 1993'8! No No No Yes Yes
Almirall et al., 2005'#2 Yes No No Yes Yes
ANDEM, 19927 No No No No No
Anonymous, 2003'# No No No No No
Antic et al., 2006'8* Yes No No Yes Yes
Ayas et al., 2006'® No No No No No
Babar and Quan, 2003'8¢ No No No No No
Badiaet al., 1997'% Yes Yes Unclear Yes Yes
Bakshi et al., 2005'%® No No No Yes No
Barry, 1999'® No No No No No
Becker et al., 1989'° No No No Yes No
Becker et al., 1995"! No No No Yes No
Beecroft et al., 2003'2 Yes No No Yes Yes
Berka et al., 2006'% No No No Yes Yes
Bloch and Basile, 2006'%* No No No No No
Bradley et al., 1990'% No No No No No
Braghiroli et al., 1998'% No No No No No
Buechner et al., 2001 ' No No No Yes Yes
Buttner and Ruhle, 2004'%8 Yes No No Yes Yes
Castronovo et al., 2003'”* Yes No No Yes Yes
Chakravorty et al., 1998%° Yes No No Yes Yes
Chasens et al., 2003%" Yes No No Yes Yes
Chazan et al., 2004** Yes No No Yes No
Chrysostomakis et al., 20042% No No No Yes No
Ciftci et al., 20052 Yes No No No Yes
Clark et al., 1996'¥ Yes Yes No Yes Yes
Deegan and McNicholas, 19952  No No No No No
Dhillon et al., 20032% Yes No No Yes Yes
continued
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Appendix 2

Study

Donadio et al., 200627
Dorkova and Tkacova, 20062%
Douglas and Engleman, 19982
Douglas, 20042'°
Drummond et al., 20052"!
Engleman et al., 19932
Engleman, 20022'3
Fairbairn et al., 20062'*
Ficker et al., 1997%'5
Ficker et al., 20022'¢
Fitzpatrick et al., 200527
Flemons et al., 1998?%'8
Fletcher, 20002"°
Gagnadoux, 2006?%°
Golish, 20002
Goncalves et al., 200522
Gotsopoulos 200222
Grimm et al., 20002
Hahn et al., 2003%%
Hermida et al., 200322
Hermida et al., 2003%%7
Hermida et al., 2004228
Hernandez et al., 1999%%°
Hetzel et al., 199420
Hira, et al., 1998%!

Hirshkowitz and Sharafkhaneh,
2005232

Hla et al., 20027

Hoster et al., 1995%*

Huang et al., 20012%

lellamo and Montana, 20062
Itzhaki et al., 2006%7
Jenkinson et al., 2001 '
Juhasz et al., 199778

Kajaste et al., 2004%°

Kaleth et al., 2003

Kaleth et al., 2005

Karacan and Karatas, 199522
Kiely et al., 1999
Konermann et al., 19952
Krieger et al., 1986

Reasons(s) for exclusion

Appropriate  Relevant
intervention®* comparator®
Yes Yes
No No
No No
No No
Yes Yes
Yes Yes
No No
Yes Yes
No No
Yes No
No Yes
Yes Yes
No No
No No
No No
Yes No
No No
Yes No
No No
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes No
Yes Yes
No No
Yes No
No No
No No
No No
Yes No
Yes Yes
No No
Yes Yes
Yes No
Yes No
No No
Yes No
Yes No
No No

Appropriate
study design®

Yes
Yes
Yes
Yes

Appropriate
participants®

Yes
Yes

Appropriate
outcome
measures®

Yes
Yes
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Study

Lafond et al., 2005

Lafond et al., 2007%

Lewis et al., 20022

Li et al., 2004%*

Litvin et al., 2006%*°

Logan et al., 2003%!

Mador et al., 200522

Malow, 20052

Marrone et al., 1990%*
Marshall and Coughlin, 2004%%
Mayer et al., 19932

McArdle et al., 200127
McEvoy and Thornton, 1984
McFadyen et al., 2001%°
McNab et al., 20062°
Morrish et al., 2004%'
Mulgrew et al., 20072
Nagasaka et al., 1997%3
Newsom-Davis et al., 20026+
Nooman et al., 1998%°

Pepin et al., 20062

Phillips et al., 1990%7

Poluektov and Eligulashvili,
199428

Resta et al., 1997'7

Risk and Winzner, 2004*°
Rosenthal et al., 2003%7°
Rosenthal et al., 2006%"
Sakakibara, 2005272

Sanders and Strollo, 1998273
Sanders, 2001%*

Sanner et al., 20007°
Sanner et al., 2003%¢
Schutte-Rodin et al., 20062
Seiler et al., 199877

Shadan et al., 2006*°
Shashikumar et al., 2002'”7
Shimizu et al., 200320
Skomro et al., 2003%®!
Smith et al., 200522

Reasons(s) for exclusion

Appropriate
intervention?

Yes
No
Yes
Yes
No
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes

Yes
Yes
No

Relevant
comparator®

Unclear

No

Yes

No
Yes
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Appropriate
study design®

No
Unclear
Unclear

No

Appropriate
participants®

Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No

Appropriate

outcome
measures®

Yes
Yes
Yes
Yes
No
Yes
Yes
No

continued
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Study

Stammnitz et al., 19933
Stoohs et al., 199324
Suhner et al., 2003%>
Veale et al., 20032
Verbraecken et al., 200227
Voronin et al., 2002288
Weaver, 20042°

Weisfogel et al., 2003?%°
Weissenberg et al., 1994
Westbrook, 1990%?
Westbrook et al., 2004%%
Wiest et al., 1998%*
Woodson et al., 2003
Woodson et al., 2003
Worsnop et al., 1994%”7
Yen et al., 1997%%

Zimmerman et al., 20052

Reasons(s) for exclusion

Appropriate  Relevant
intervention®* comparator®
No No

Yes No

Yes No

Yes No

Yes Unclear
No Yes

Yes Yes

Yes No

No No

No No

Yes No

No No

Yes No

Yes No

Yes Yes

Yes No

Yes No

Appropriate
study design®

Yes
Yes
Yes
No
No

a Does the study look at CPAP/APAP devices, and does the intervention last > | week?
b Does the study have relevant comparators (placebo/sham treatment/no treatment or oral devices)?
c Is the study a randomised controlled trial (RCT)?
d Does the study include participants with obstructive sleep apnoea—hypopnoea syndrome (OSAHS), > |6 years old, who
do not specifically relate to a population with brain disease, heart failure or chronic airways disease?
e Does the study look at subjective daytime sleepiness, objective daytime sleepiness, subjective health status, blood
pressure, apnoea-hypopnoea index (AHI), oxygen desaturation > 4%, driver simulation tests or other psychometric

assessments?

Appropriate
participants®

Yes
Yes
Yes
Yes

Appropriate
outcome
measures®

Yes
No
Yes
Yes
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Source

Avrias et al., 2005°¢
Arias et al., 2006%3
Ballester et al., 1999%
Barbé et al., 200183

Barnes et al., 2002%

Barnes et al., 2004%2

Becker et al., 2003'%

Campos-Rodriguez et al.,

2006°%

Chakravorty et al.,
200277

Cibele et al., 200672
Coughlin et al., 2007¢

Cross et al., 2005%
Dimsdale et al., 2000%8

Drager et al., 2006%°
Engleman et al., 2002'%

Engleman et al., 199978

Engleman et al., 1998%
Engleman et al., 1997°
Engleman et al., 1996°'

Engleman et al., 1994%°

Was the method used to assign

<

-~

participants to treatment groups or the

sequence of treatments really random?

Was treatment allocation concealed?

-~

Were the groups similar at baseline in

terms of ESS and AHI?

NV

AN

e

?

v (RDI)

differences in baseline characteristics of

If not, were adjustments made for
the treatment groups?

X

NA

NA

NA

NA

NA

NA
NA

NA
NA

NA

NA

NA

NA

NA

NA

™~ X X Did the analysis include an intention-to-
treat analysis?

X (I not
included)

v

X (14 not
included)

X (28 not
included)

X (4 not
included)

X (18 not
included)

?

X (I not
included)

?

X

?

X (3 not
included)

X (3 not
included and 2
additional for
PASAT)

X (I not
included)

X (2 not
included)

X (3 not
included)

X (3 not
included)

to account for missing data in the

Were appropriate methods used
intention-to-treat analysis?

Z2 2 2 Z
> > > >

NA

NA

NA

NA

NA
NA

NA
NA

NA

NA

NA

NA

NA

NA

What proportion of participants was
lost to follow-up for the primary

outcomes?

N
3 B
8 R

Z
)

1.8%

23%

33.3%
46.6%
5.6%

25.4%

2.3%

NR

5.8%

8.1%

4.3%
11.1%
18.8%

8.6%

< X X X Was the study described as blind or

X

double-blind?
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o 52 : & g £ a w w5
£ 3 E s & g8 0 8- ]38
3 b 30 30 O z8 3
Participants v X v v v X
Participants 4 X v v X
NA NA 4 ? X NA NA
Participants, psychologist administering tests v v ? X NA NA
Staff administering NA X ? v v X
psychometric tests
Staff administering psychometric tests NA X ? v v v (ESS)
NA v v ? X NA NA
Participants, outcome assessor and nurse v v v X NA NA
following CPAP monitors
NA NA v ? X NA NA
? NA X ? v ? ?
Participants and investigators v X v v 4 X
Participants and outcome assessors v X ? v ? ?
Participants and investigators (not involved v v v X NA NA
with CPAP titration)
Outcome assessors NA v ? X NA NA
Staff scoring sleep data NA X ? v v ?
NA NA X ? v v X
NA NA X ? v v v (ESS)¢
NA NA X ? v v v (MSLT)
NA NA X ? v v ?
NA NA X ? 4 v V" (PASAT
2)¢
continued
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Source

Faccenda et al., 2001°
Ferguson et al., 1996®
Ferguson et al., 1997%°

Fleetham et al., 2002'%!
Henke et al., 20018

Hoekema et al., 2006'%?
Hui et al., 2006

Jenkinson et al., 1999”7

Jokic et al., 1999'%®
Lam et al., 20077°

LEstrange et al., 1999'*
Lim, 2005''°
Lojander et al., 1996%

McArdle and Douglas,
2001%
Marshall et al., 20057

Monasterio et al., 2001 '

Montserrat et al., 20018¢

" Was the method used to assign

-~

participants to treatment groups or the
sequence of treatments really random?

Was treatment allocation concealed?

-~

Were the groups similar at baseline in

terms of ESS and AHI?

-~

v (AHI)

v

v (AHI)

differences in baseline characteristics of

If not, were adjustments made for
the treatment groups?

Zz
>

NA

NA

NA
NA

NA

NA

NA
NA

NA

NA
NA

NA

NA

NA

NA

Did the analysis include an intention-to-

treat analysis?

X (3 not
included)

X (2 not
included)

X (4 not
included)
?

X (10 not
included)
v

X (10 not
included)

?

X (I not
included)

X (10 not
included)

?

?

X (5 not
included, 4 not

analysed as per
protocol)

?

X (2 not
included)

X (17 not
included)

X (2 not
included)

to account for missing data in the

Were appropriate methods used
intention-to-treat analysis?

Z
>

4
>

NA

NA

NA

NA
NA

NA

NA
NA
NA

NA

NA

NA

NA

proportion of participants was

lost to follow-up for the primary

& What
outcomes?

N
X

7.4%

16.7%

?

22.2%*°
None
reported

17.9%

5.6%
0%

9.9%

40%
?

33.3%

4.3%

6.4%

12%

4.3%

X Was the study described as blind or
double-blind?

X X

X

NA
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Who was blinded?

4
>

4
>

NA

NA

Participants and staff in contact with them
NA

Participants and outcome assessors
Patients and staff scoring and administering
Staff scoring sleep data and administering
psychometric tests

NA

NA
NA
NA

NA
Participants, investigator collecting daytime
data

Staff who did data entry and analysis

Patients and interviewers

Studies using sham CPAP as
comparator

Z
>

4
>

NA

NA

NA

NA

NA

NA
NA
NA

NA

NA

X Was the study parallel design? (sham
CPAP)

X

X

v

Partial
crossover
v

v

X

v

Partial
crossover

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Were the participants CPAP naive?
(sham CPAP)

-~

-~

<\ Crossover trials

AN

NA

X

" Was an appropriate analysis using
paired data performed? (crossover)

AN

NA
NA

NA

NA

NA
Yes

NA

NA
NA

NA

NA

Was there a treatment by period

interaction? (crossover)

NA
NA

NA

NA

NA

NA

NA
NA

NA

NA

continued
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Source

Norman et al., 200673

Olson et al., 2002'"7

Pepperell et al., 2002%
Randerath et al., 2002'%
Redline et al., 1998%°

Robinson et al., 2006%
Skinner et al., 2004

Skinner et al., 2004¢'
Spicuzza et al., 2006%
Tan et al., 2002'%

West et al., 2006%”

participants to treatment groups or the
sequence of treatments really random?

<\ Was the method used to assign

Was treatment allocation concealed?

%

Xb

Un-clear
?

Were the groups similar at baseline in

\
Q ' terms of ESS and AHI?
>
o

higher
baseline
SBP than
control

?

v
v (AHI)
v (ESS)

Unclear

v (AHI
not
assessed)

?

v

differences in baseline characteristics of

If not, were adjustments made for
the treatment groups?

<

NA
NA
NA

NA

NA

NA

NA

NA

to account for missing data in the
What proportion of participants was
lost to follow-up for the primary

X Did the analysis include an intention-to-
Were appropriate methods used
intention-to-treat analysis?

@
d
2 N
o
: :
& o
NA ?
? ? ?
v v 11.9%
? NA NR
X (14 not NA 12.6%
included)
? NA 8.6%
X (I not NA 7.1%
included)
v NA 0%
? ? NR
v (3 not ? 12.5%
included)
X (I participant  NA 4.8%
received a
defective
machine
delivering
minimal

pressure; data
were included
in sham CPAP

group)

<\ Was the study described as blind or
double-blind?

v/, yes, meets criteria; X, no, does not meet criteria; ?, unclear whether meets criteria; AHI, apnoea—hypopnoea index; ESS,
Epworth Sleepiness Scale; MSLT, Multiple Sleep Latency Test; NA, not applicable; NR, not reported; PASAT, Paced Auditory
Serial Addition Task; RDI, respiratory disturbance index; SBP, systolic blood pressure.

a AHI seemed higher in CPAP group although both fell into the severe category. ESS was similar.

b Although pre-sealed, opaque envelopes were used, they were not sequentially numbered.

c The one patient who dropped out was replaced by the next available recruit.

d An unpaired comparison of first treatment assessment period was conducted based on the evidence of carryover

for this variable.

e Six dropped out and four completed the study but were dropped from the analysis as polysomnography was

conducted at the incorrect time.
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<\ Was the study parallel design? (sham

<\ Were the participants CPAP naive?
Was an appropriate analysis using
paired data performed? (crossover)
Was there a treatment by period

%]

®

.9

g 5

O >
~ £ 2
3 £ o o
o (4 © 5]
£ 0o o E\ T :«
I £ 5 g v £
@ SR o 0 .2
g n = O > =]
3 0 & =~ o 9
) 5 g & g @ i
< ER- a < 2 g
3 » S o < O £
Participants and investigators (not involved v X NA NA
with CPAP titration)
NA X Partial v v ? ?

crossover

Patients and investigators v v ? X NA NA
NA NA X ? v X ?
NA NA v ? X NA NA
Participants and outcome assessors v X ? v v X
NA NA X v v v ?
NA NA X v v v X
Participants and clinical staff in contact with 4 v v X NA NA
them
NA v X ? v v X
Participants and investigators v v v X NA NA
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Appendix 4

Clinical effectiveness

TABLE 41 Subgroup andlysis for the Epworth Sleepiness Scale (CPAP versus placebo/usual care)

Baseline ESS

Mild (0-9)

Moderate (10-15)
Severe (16-24)
Baseline AHI

Mild (AHI 5-14)
Moderate (AHI 15-30)
Severe (AHI > 30)

Study design
Crossover
Parallel

Change data

Comparator
Sham CPAP
Oral placebo

Conservative/usual care

Number of trials

7
13

3 (two parallel and one
crossover)

12
6
5

Random effects [MD
(95% CiI)]

-2.3(-3.0to—1.6)
-5.0 (=6.5 to —3.5)

~1.5(-3.4t0 0.4)
-2.0(-3.0to-1.1)
~3.4 (—4.6 t0-2.3)

-2.0 (-4.5t01.7)
-3.5 (—4.8t0-2.3)
~1.5 (-2.6 to —0.4)

3.0 (-4.2to -1.9)
2.1 (-3.5 t0 -0.8)
2.7 (4.1 to -1.3)

AHI, apnoea—hypopnoea index; ESS, Epworth Sleepiness Scale.

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Fixed effect [MD
(95% CI)]

~1.1 (-1.8t0-0.3)
2.1 (-2.6to-1.7)
-5.0 (6.1 to —4.0)

Statistical
heterogeneity

()

0%
51%
46%

36%
65%
71%

36%
73%

36%
63%
56%
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TABLE 42 Removal of individual studies from the Epworth Sleepiness Scale meta-analysis (CPAP versus placebo/usual care)

Overall treatment effect [MD (95%

Baseline symptom severity CI)] Statistical heterogeneity (%)
Mild (ESS 0-9)

Barbé et al., 200183 0.0 (-2.3,2.3)

Robinson et al., 2006 -1.2(-2.0,-0.4)

Moderate (ESS 10-15)

Ballester et al., 1999% -2.1 (-2.8,-1.5) 41%
Barnes et al., 2002% -2.4(-3.2,-1.7) 52%
Barnes et al., 2004% -2.5(-3.2,-1.8) 46%
Becker et al., 2003'%® -2.3(-3.0,-1.6) 52%
Campos-Rodriguez et al., 20065 -2.5(-3.2,-1.7) 50%
Coughlin et al., 2007¢ -2.3(-3.0,-1.5) 51%
Engleman et al., 1997 -2.4 (-3.1,-1.7) 52%
Engleman et al., 1998% -2.2(-2.8,-1.5) 42%
Engleman et al., 199978 -2.3(-3.0,-1.6) 53%
Faccenda et al., 2001%* -2.3(-3.1,-1.6) 54%
Hui et al., 2006%* 2.4 (-3.1,-1.7) 53%
Lam et al., 20077 -2.3(-3.0,-1.6) 54%
Marshall et al., 2005”° -2.3(-3.1,-1.6) 54%
Monasterio et al., 2001 '® 2.4 (-3.1,-1.6) 54%
Redline et al., 1998 -2.5(-3.2,-1.7) 50%
West et al., 2006 -2.3(-3.0,-1.5) 52%

Severe (ESS 14-24)

Chakravorty et al., 2002% -5.4(-7.0,-3.7) 46%
Henke et al., 20018 -5.1(-6.9,-3.4) 58%
Jenkinson et al., 1999”7 5.0(-7.2,-2.8) 59%
Montserrat et al., 20018 -4.4 (-5.5,-3.2) 0%
Pepperell et al., 20028 5.1 (-7.2,-3.0) 58%

ESS, Epworth Sleepiness Scale.
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Study or ESS Score (random) Weight ESS Score
subcategory ESS Score (SE) 95% ClI % (random) 95% CI
Mild (ESS 0-9)
Barbe, 2001% 0.0000 (I.1684) — 8.16 0.00 (—2.29 to 2.29)
Robinson, 2006 —1.2000 (0.4081) - 11.20 —1.20 (-2.00 to —0.40)
Subtotal (95% ClI) L 2 19.36 —-1.07 (-1.82 to -0.31)
Test for heterogeneity: x> = 0.94, df = | (p = 0.33), I =0%
Test for overall effect: z=2.78 (p = 0.006)
Moderate (ESS 10-15)
Becker, 2003'” —3.8000 (1.5714) — 6.53 -3.80 (-6.88 to —0.72)
Marshall, 2005”° —2.4000 (0.9183) —— 9.25 —2.40 (—4.20 to —0.60)
Campos-Rodriguez, 2006 —1.0000 (0.7500) —=r 9.97 —1.00 (—2.47 to 0.47)
Hui, 2006%* —1.1000 (1.4133) —= 7.14 —1.10 (-3.87 to 1.67)
Coughlin, 2007¢ —3.1000 (0.7100) —— 10.14 -3.10 (449 to —1.71)
West, 2006’ —4.0000 (1.4800) — 6.88 —4.00 (-6.90 to —1.10)
Subtotal (95% ClI) < 49.91 —2.38 (-3.37 to —1.39)
Test for heterogeneity: y* = 7.23, df = 5 (p = 0.20), I> = 30.9%
Test for overall effect: z=4.70 (p < 0.00001)
Severe (ESS 16-24)
Jenkinson, 1999”7 —4.8000 (0.8980) —=— 9.34 —4.80 (—6.56 to —3.04)
Henke, 2001% —4.0000 (2.0918) e 4.86 —4.00 (-8.10 to 0.10)
Montserrat, 2001% —7.9400 (1.2755) —= 7.71 —7.94 (—10.44 to —5.44)
Pepperell, 2002 —4.5000 (1.0153) — 8.83 —4.50 (-6.49 to —2.51)
Subtotal (95% ClI) > 30.73 —5.36 (-6.99 to —3.74)
Test for heterogeneity: x* = 5.60, df =3 (p = 0.13), I> = 46.4%
Test for overall effect: z = 6.48 (p < 0.00001)
Total (95% ClI) > 100.00 —3.02 (—4.20 to —1.85)
Test for heterogeneity: x*> = 50.98, df = 11 (p < 0.00001), I* = 78.4%
Test for overall effect: z=5.03 (p < 0.00001)
-10 -5 0 5 10
Favours treatment Favours control

FIGURE 22 Epworth Sleepiness Scale (CPAP versus sham CPAP) stratified by severity of sleepiness at baseline (ESS).

TABLE 43 Subgroup analysis for the Epworth Sleepiness Scale (CPAP versus dental devices)

Statistical
Random effects (MD  Fixed effect [MD heterogeneity

Number of trials (95% CiI)] (95% CiI)] (B)
Baseline ESS
Mild (0-9) 0
Moderate (10-15) 6 —-0.9 (-2.1 to 0.4) -0.5(-1.3t00.2) 0%
Severe (16-24) 0
Baseline AHI
Mild (AHI 5-14) 0
Moderate (AHI 15-30) 4 -0.2(-1.1t0 0.7) 0%
Severe (AHI > 30) 2 -1.8 (6.0 to 2.3) 88%
Study design
Crossover 4 -1.0 (1.1 t0 0.7) 72%
Parallel -0.6 (-2.7 to 1.5) 41%

AHI, apnoea—hypopnoea index; ESS, Epworth Sleepiness Scale.
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TABLE 44 Removal of individual studies from the Epworth Sleepiness Scale meta-analysis (CPAP versus dental devices)

Overall treatment effect [MD (95%

Baseline symptom severity (o)) Statistical heterogeneity (%)
Moderate (ESS 10-15)

Barnes et al., 20042 -1.2(-2.81t00.5) 64%

Engleman et al., 2002'% -0.1 (0.9 to 0.6) 0%

Ferguson et al., 1997%° -1.2(-2.7t0 0.4) 65%

Fleetham et al., 2002'"! —1.1 (2.7 t0 0.4) 66%

Lam et al., 20077 0.7 (-2.1 t0 0.7) 65%

Tan et al., 2007'% 0.9 (-2.3 t0 0.6) 68%

ESS, Epworth Sleepiness Scale.

TABLE 45 Subgroup analysis for the Maintenance of Wakefulness Test (CPAP versus placebo/usual care)

Statistical
Random effects [MD  Fixed effect [MD heterogeneity
Number of trials (95% CI)] (95% CI)] @»
Baseline ESS
Mild (0-9) 0
Moderate 10-15) 4 2.3 (0.4-4.3) 2.3 (0.4-4.3) 0%
Severe (16-24) | 6.5(2.6-10.4) 6.5(2.6-10.4)
Overall effect 3.3(1.3,5.3) 3.2(1.4-5.0) 11.3%
Baseline AHI
Mild (AHI 5-14) I 1.8 (-2.8 to 6.4)
Moderate (AHI 15-30) 3 4.1 (1.0-7.3) 50%
Severe (AHI > 30) | 1.9 (-6.2 to 10.0)
Study design
Crossover 3 2.4 (0.3-4.4) 0%
Parallel 2 5.6 (2.1-9.2) 0%

AHI, apnoea-hypopnoea index; ESS, Epworth Sleepiness Scale.

TABLE 46 Removal of individual studies from the Maintenance of Wakefulness Test meta-analysis (CPAP versus placebo/usual care)

Overall treatment effect [MD (95%

Study Ch] Statistical heterogeneity (%)
Barnes et al., 2004% 4.4 (1.9-6.9) 0%
Engleman et al., 199978 3.8 (1.2-6.3) 27%
Jenkinson et al., 1999”7 2.3 (0.4-4.3) 0%
Marshall et al., 20057° 3.1 (0.8-5.5) 25%
West et al., 2006¢7 3.5(1.1-5.9) 32%
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TABLE 47 Subgroup analysis for the Multiple Sleep Latency Test (CPAP versus placebo/usual care)

Random effects [MD  Fixed effect [MD

Number of trials (95% ClI)] (95% ClI)]
Baseline ESS
Mild (0-9) | 2.0(-0.8t0 4.8)
Moderate 10-15) 4 0.2(-1.8t02.2)
Severe (16-24) I —6.1 (-27.3 to I5.1)
Not reported | I.1 (0.8 to 3.0)
Overall effect 0.6 (0.7 to 1.9) 0.8 (0.1 to 1.6)
Baseline AHI
Mild (AHI 5-14) 2 -0.7 (-2.9to 1 .4)
Moderate (AHI 15-30) 2 0.0(-2.1to2.1)
Severe (AHI > 30) 3 2.3 (0.9-3.7)
Study design
Crossover 4 1.0 (0.6 to 2.5)
Parallel 3 0.2 (-2.4t0 2.7)

AHI, apnoea-hypopnoea index; ESS, Epworth Sleepiness Scale.

Statistical
heterogeneity

()

69%

46%

0%
60%
0%

45%
43%

TABLE 48 Removal of individual studies from the Multiple Sleep Latency Test meta-analysis (CPAP versus placebo/usual care)

Overall treatment effect [MD (95%

Study Ch] Statistical heterogeneity (I%)
Barbé et al., 2001% 0.4 (-1.1to 1.9) 52%
Barnes et al., 2002% 0.9 (-0.4 to 2.3) 45%
Chakravorty et al., 2002% 0.7 (0.7 to 2.0) 54%
Engleman et al., 1994°° 0.5(-1.2t0 2.2) 55%
Engleman et al., 1997 0.7 (-0.8 to 2.1) 55%
Engleman et al., 1998% 0.0(-1.0to 1.2) 9%
Monasterio et al., 2001 '® 1.2 (0.0-2.4) 19%
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TABLE 49 Subgroup analysis for daytime mean arterial pressure (CPAP versus placebo/usual care)

Baseline ESS

Mild (0-9)

Moderate 10-15)
Severe (16-24)

Not reported

Overall effect
Baseline AHI

Mild (AHI 5-14)
Moderate (AHI 15-30)
Severe (AHI > 30)

Study design
Crossover (end point)
Parallel (end point)
Crossover (change)

Parallel (change)

Number of trials

4

Random effects [MD
(95% ClI)]

1.1 (-29t05.1)
3.4 (-7.9t0 1.2)
4.2 (-6.4 to -2.0)
-1.0 (-2.7 t0 0.7)
-2.1 (4.3 10 0.0)

1.1 (-2.9t05.1)
~2.7 (-4.9 to —0.4)

-1.0 (2.7 t0 0.7)

1.1 (-2.9t05.1)
-3.5(=6.2t0-0.7)

AHI, apnoea—hypopnoea index; ESS, Epworth Sleepiness Scale.

TABLE 50 Removal of individual studies for daytime mean arterial pressure (CPAP versus placebo/usual care)

Study
Becker et al., 2003'®

Campos-Rodriguez et al., 2006

Engleman et al., 1996°'
Hui et al., 2006%

Pepperell et al., 2002%
Robinson et al., 2006%

Fixed effect [MD
(95% ClI)]

~2.00 (~3.16 to -0.83)

Overall treatment effect [MD (95%

cnl

~1.7 (-3.5t0 0.1)
2.4 (49t 0.1)
~2.6 (-5.4 10 0.3)
~2.2 (4.7 t0 0.4)
~1.4(-3.6 0 0.8)
~2.7 (-4.9 to -0.4)

Statistical
heterogeneity (I?)

58%

59%

59%

48%

Statistical heterogeneity (%)

48%
66%
60%
67%
42%
59%

TABLE 51 Subgroup andlysis for daytime systolic blood pressure (CPAP versus placebo/usual care)

Baseline AHI

Mild (AHI 5-14)
Moderate (AHI 15-30)
Severe (AHI > 30)

Overall effect

Study design
Crossover (end point)
Parallel (end point)
Crossover (change)

Parallel (change)

Number of trials

N o O

- NN

AHI, apnoea—hypopnoea index.

Random effects [MD
(95% CiI)]

29 (-135t07.7)

~1.0(-3.3to 1.4)
~1.1 (-3.4t0 1.2)

~0.4 (-3.5t0 2.7)
1.2 (4.0 to 6.4)
~2.9(-13.5t0 7.7)
5.2 (-12.4t0 2.1)

Fixed effect [MD
(95% CiI)]

~1.1 (-3.4t0 1.2)

Statistical
heterogeneity (I?)

0%
0%

0%
0%
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TABLE 52 Subgroup analysis for daytime diastolic blood pressure (CPAP versus placebo/usual care)

Random effects Fixed effect [MD Statistical
Number of trials [MD (95% CI)] (95% ClI)] heterogeneity (I?)
Baseline AHI
Mild (AHI 5-14) | -2.6 (-12.8t0 7.6)
Moderate (AHI 15-30) 0
Severe (AHI > 30) 6 -1.2(-3.1t00.7) 40%
Overall effect 7 -1.2(-2.9t0 0.5) —0.06 (-2.37 to 0.25) 29%
Study design
Crossover (end point) 2 -0.9 (-2.9to 1.0) 31%
Parallel (end point) 2 0.5(-2.7t0 3.7) 0%
Crossover (change) | -2.6 (-12.8t0 7.6)
Parallel (change) 2 -5.7 (-14.8 to 3.4) 76%
AHI, apnoea—hypopnoea index.
Study or Treatment Control Night MAP Weight Night MAP
subcategory n n (random) 95% CI % (random) 95% CI
Crossover (endpoint)

Engleman, 1996'%® 13 13 _— 8.55 —3.00 (-8.79 to 2.79)
Subtotal (95% ClI) 13 13 —_— 8.55 —3.00 (-8.79 to 2.79)
Test for heterogeneity: not applicable
Test for overall effect: z= 1.0l (p =0.31)

Parallel (endpoint)

Subtotal (95% ClI) 0 0 Not estimable
Test for heterogeneity: not applicable

Test for overall effect: not applicable

Crossover (change from baseline)

Robinson, 2006 32 32 —_— 11.50 —2.81 (-7.81 to 2.19)
Subtotal (95% ClI) 32 32 ———— 11.50 —2.81 (-7.81 to 2.19)
Test for heterogeneity: not applicable
Test for overall effect: z=1.10 (p = 0.27)

Parallel (change from baseline)

Pepperell, 2002% 59 59 —a— 39.39 —3.00 (-5.70 to —0.30)

Becker, 2003'® 16 16 — 2.84 —11.40 (-21.45 to —1.35)

Campos-Rodriguez, 2006 34 34 —— 22.82 —1.00 (—4.55 to 2.55)

Hui, 2006%* 23 23 —_— 14.90 —4.90 (-9.29 to —0.51)
Subtotal (95% CI) 132 132 e 79.95 -3.34 (-5.90 to —0.77)
Test for heterogeneity: x> = 4.62, df = 3 (p = 0.20), I> = 35.0%

Test for overall effect: z =2.55 (p = 0.01)
Total (95% Cl) 177 177 - 100.00 —-3.04 (—4.74 to —1.35)
Test for heterogeneity: x> = 4.63, df =5 (p = 0.46), I* = 0%
Test for overall effect: z = 3.52 (p = 0.0004)
10 5 0 5 10

Favours CPAP

Favours control

FIGURE 23 Night-time mean blood pressure (CPAP versus placebo/usual care).
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Study or Control Night SBP (random) Weight Night SBP (random)
subcategory n 95% CI % 95% ClI
Crossover (endpoint)

Engleman, 1996'® 13 — 11.13 —5.00 (—13.66 to 3.66)

Arias, 2005% 25 —_— 24.96 0.00 (-5.64 to 5.64)
Subtotal (95% ClI) 38 —_— 36.09 —1.49 (-6.22 to 3.24)
Test for heterogeneity: x2 = 0.90, df = | (p = 0.34), I = 0%

Test for overall effect: z = 0.62 (b = 0.54)
Parallel (endpoint)

Barbe, 2001 26 _— 16.40 1.00 (—6.07 to 8.07)

Arias, 2006% I ¢ 8.44 —1.00 (—10.99 to 8.99)
Subtotal (95% ClI) 37 e 24.85 0.33 (-5.44 t0 6.10)
Test for heterogeneity: x2 = 0.10, df = | (p = 0.75), I = 0%

Test for overall effect: z=0.11 (p =0.91)
Crossover (change from baseline)

Barnes, 2002% 28 — 8.12 —1.20 (-11.39 to 8.99)
Subtotal (95% ClI) 28 _— T 8.12 —1.20 (—11.39 to 8.99)
Test for heterogeneity: not applicable
Test for overall effect: z=0.23 (p = 0.82)

Parallel (change from baseline)

Becker, 2003'” 16 — 5.16 —12.60 (—25.45 to 0.25)

Hui, 2006% 23 — 25.78 —6.30 (—11.85 to —0.75)
Subtotal (95% ClI) 39 e 30.94 —7.29 (-12.38 to —2.20)
Test for heterogeneity: x2 = 0.78, df = | (p = 0.38), I = 0%

Test for overall effect: z=2.81 (p = 0.005)
Total (95% Cl) 142 — 100.00 —2.85 (-5.79 to 0.10)
Test for heterogeneity: x2 = 6.29, df = 6 (p = 0.39), I? = 4.5%
Test for overall effect: z = 1.90 (b = 0.06)
-10 -5 0 5 10
Favours CPAP Favours control

FIGURE 24 Night-time systolic blood pressure (CPAP versus placebo/usual care).
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Study or Treatment Control Night DBP (random) Weight Night DBP
subcategory n n 95% CI % (random) 95% CI
Crossover (endpoint)

Engleman, 1996'%® 13 13 —_— 13.16 —2.00 (-6.49 to 2.49)

Barnes, 2004% 80 80 —T=— 26.93 1.00 (—1.36 to 3.36)

Arias, 2005 25 25 —— 20.75 —1.00 (4.12 to 2.12)
Subtotal (95% ClI) 118 118 - 60.84 —0.07 (-1.80 to 1.67)
Test for heterogeneity: x2 = .84, df =2 (p = 0.40), I = 0%

Test for overall effect: z = 0.08 (p = 0.94)
Parallel (endpoint)

Barbe, 2001% 29 26 s 9.60 1.00 (—4.54 to 6.54)

Arias, 2006 10 I —_— 7.78 —1.00 (=7.31 to 5.31)
Subtotal (95% ClI) 39 37 —_— 17.39 0.13 (—4.03 to 4.29)
Test for heterogeneity: x> = 0.22, df = | (p = 0.64), > = 0%

Test for overall effect: z=0.06 (p = 0.95)
Crossover (change from baseline)

Barnes, 2002% 28 28 ¢ 3.37 —2.60 (—12.75 to 7.55)
Subtotal (95% ClI) 28 28 e — 3.37 —2.60 (—12.75 to 7.55)
Test for heterogeneity: not applicable
Test for overall effect: z=0.50 (p = 0.62)

Parallel (change from baseline)

Becker, 2003'” 16 16 — 3.95 —11.40 (-20.70 to —2.10)

Hui, 2006¢* 23 23 —s 14.45 —3.80 (-7.99 to 0.39)
Subtotal (95% ClI) 39 39 — 18.41 —6.42 (—13.50 to 0.66)
Test for heterogeneity: x2=2.13,df =1 (p =0.14), [ =53.1%

Test for overall effect: z = 1.78 (p = 0.08)
Total (95% ClI) 224 222 - 100.00 —1.27 (-3.21 to 0.67)
Test for heterogeneity: x2 = 10.01, df =7 (b = 0.19), I = 30.1%
Test for overall effect: z = 1.29 (p = 0.20)
-0 -5 0 5 10
Favours CPAP Favours control

FIGURE 25 Night-time diastolic blood pressure (CPAP versus placebo/usual care).
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Study or Treatment Control SF-36 score (random) Weight SF-36 score (random)
subcategory n n 95% CI % 95% ClI
Crossover
Engleman, 19997 34 34 (= 24.73 7.00 (1.10-12.90)
Barnes, 2002% 28 28 —- 11.86 —-3.39 (-15.75 t0 8.97)
Marshall, 20057 29 29 = 15.46 —7.00 (—17.00 to 3.00)
Subtotal (95% ClI) 91 91 L 4 52.04 —-0.27 (-9.91 to 9.37)
Test for heterogeneity: ¥* = 6.57, df = 2 (p = 0.04), = 69.6%
Test for overall effect: z = 0.06 (p = 0.96)
Parallel
Jenkinson, 1999”7 52 49 = 20.65 7.30 (-0.20 to 14.80)
Montserrat, 200 1% 24 23 1= 12.98 6.85 (—4.69 to 18.39)
Lam, 20077° 34 33 = 14.33 11.30 (0.64-21.96)
Subtotal (95% ClI) 110 105 & 47.96 8.23 (2.82-13.65)
Test for heterogeneity: x> = 0.43, df =2 (p = 0.81), I = 0%
Test for overall effect: z=2.98 (p = 0.003)
Total (95% ClI) 201 196 . 100.00 4.26 (—0.92 to 9.45)
Test for heterogeneity: x> = 9.54, df =5 (p = 0.09), I> = 47.6%
Test for overall effect: z=1.61 (p = 0.11)
-100 -50 0 50 100
Favours control Favours CPAP
FIGURE 26a SF-36 subscales (CPAP versus placebo/usual care): bodily pain.
Study or Treatment Control SF-36 score (random) Weight SF-36 score (random)
subcategory n n 95% CI % 95% CI
Crossover
Engleman, 19997 34 34 —-— 16.59 —4.00 (-19.93 to 11.93)
Barnes, 2002% 28 28 —s 16.86 —11.75 (-27.25 to 3.75)
Marshall, 2005”° 29 29 —s 13.88 —12.00 (—32.50 to 8.50)
Subtotal (95% ClI) 91 91 @ 47.34 —8.89 (—18.66 to 0.87)
Test for heterogeneity: x*> = 0.58, df =2 (p = 0.75), I = 0%
Test for overall effect: z = 1.78 (p = 0.07)
Parallel
Jenkinson, 1999”7 52 49 - 19.50 20.10 (8.83-31.37)
Montserrat, 2001% 24 23 —=r 16.93 —8.49 (-23.89 to 6.91)
Lam, 2007”° 34 33 - 16.23 8.60 (-7.92 to 25.12)
Subtotal (95% ClI) 110 105 - 52.66 7.31 (-9.86 to 24.47)
Test for heterogeneity: x> = 8.65, df =2 (p = 0.01), I> = 76.9%
Test for overall effect: z = 0.83 (p = 0.40)
Total (95% CI) 201 196 > 100.00 —0.43 (-12.31 to 11.45)
Test for heterogeneity: x*> = 17.65, df =5 (p = 0.003), I* = 71.7%
Test for overall effect: z = 0.07 (p = 0.94)
-100 50 0 50 100
Favours control Favours CPAP

FIGURE 26b SF-36 subscales (CPAP versus placebo/usual care): emotional role.
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Study or Treatment Control SF-36 score (random) Weight SF-36 score (random)
subcategory n n 95% CI % 95% CI
Crossover
Engleman, 19997 34 34 - 14.81 2.00 (-7.27 to 11.27)
Barnes, 2002% 28 28 -+ 11.05 0.34 (-10.39 to 11.07)
Marshall, 2005 29 29 = 30.24 0.00 (—6.49 to 6.49)
Subtotal (95% ClI) 91 91 * 56.10 0.59 (—4.17 to 5.36)
Test for heterogeneity: x> =0.12, df =2 (p = 0.94), I’ = 0%
Test for overall effect: z = 0.24 (p = 0.81)
Parallel
Jenkinson, 199977 52 49 = 16.29 8.30 (-0.54 to 17.14)
Montserrat, 2001% 24 23 T= 10.95 7.27 (-3.51 to 18.05)
Lam, 2007"° 34 33 4 16.66 4.10 (—4.64 to 12.84)
Subtotal (95% ClI) 110 105 * 43.90 6.45 (1.06-11.83)
Test for heterogeneity: y* = 0.47, df =2 (p = 0.79), I* = 0%
Test for overall effect: z = 2.35 (p = 0.02)
Total (95% CI) 201 196 " 100.00 3.16 (-0.40 to 6.73)
Test for heterogeneity: x> = 3.14, df =5 (p = 0.68), I* = 0%
Test for overall effect: z = .74 (p = 0.08)
-100 -50 O 50 100
Favours control Favours CPAP
FIGURE 26c SF-36 subscales (CPAP versus placebo/usual care): general health.
Study or Treatment Control SF-36 score (random) Weight SF-36 score (random)
subcategory n n 95% CI % 95% CI
Crossover
Engleman, 19997 34 34 17.23 4.00 (-3.37 to 11.37)
Barnes, 2002% 28 28 16.34 0.20 (-7.58 to 7.98)
Marshall, 20057 29 29 19.28 —3.00 (-9.50 to 3.50)
Subtotal (95% ClI) 91 91 52.85 0.10 (—4.03 to 4.23)
Test for heterogeneity: x> = 1.95, df =2 (p = 0.38), I = 0%
Test for overall effect: z=0.05 (p = 0.96)
Parallel
Jenkinson, 1999”7 52 49 - 20.26 9.70 (3.59-15.81)
Montserrat, 200 1% 24 23 9.64 —5.40 (-17.39 to 6.59)
Lam, 20077 34 33 17.25 3.80 (-3.56 to 11.16)
Subtotal (95% ClI) 10 105 47.15 4.07 (-3.48 to 11.62)
Test for heterogeneity: x* = 5.19, df =2 (p = 0.07), I* = 61.5%
Test for overall effect: z = 1.06 (p = 0.29)
Total (95% Cl) 201 196 100.00 2.24 (-2.18 to 6.67)
Test for heterogeneity: x*> = 10.35, df =5 (p = 0.07), "= 51.7%
Test for overall effect: z=0.99 (p = 0.32)
—100 50 0 50 100
Favours control Favours CPAP

FIGURE 26d SF-36 subscales (CPAP versus placebo/usual care): mental health.
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Study or Treatment Control SF-36 score (random) Weight SF-36 score (random)
subcategory n n 95% CI % 95% CI
Crossover
Engleman, 19997 34 34 17.23 4.00 (-3.37 to 11.37)
Barnes, 2002% 28 28 16.34 0.20 (-7.58 to 7.98)
Marshall, 20057 29 29 19.28 —3.00 (-9.50 to 3.50)
Subtotal (95% ClI) 91 91 52.85 0.10 (-4.03 to 4.23)
Test for heterogeneity: x> = 1.95, df =2 (p = 0.38), I = 0%
Test for overall effect: z=0.05 (p = 0.96)
Parallel
Jenkinson, 1999”7 52 49 - 20.26 9.70 (3.59-15.81)
Montserrat, 2001% 24 23 9.64 —5.40 (-17.39 to 6.59)
Lam, 20077 34 33 17.25 3.80 (-3.56 to 11.16)
Subtotal (95% CI) 110 105 47.15 4.07 (-3.48 to 11.62)
Test for heterogeneity: x* = 5.19, df =2 (p = 0.07), I = 61.5%
Test for overall effect: z = 1.06 (p = 0.29)
Total (95% Cl) 201 196 100.00 2.24 (-2.18 to 6.67)
Test for heterogeneity: x*> = 10.35, df =5 (p = 0.07), "= 51.7%
Test for overall effect: z=0.99 (p = 0.32)
—100 50 0 50 100
Favours control Favours CPAP
FIGURE 26e SF-36 subscales (CPAP versus placebo/usual care): physical function.
Study or Treatment Control SF-36 score (random) Weight SF-36 score (random)
subcategory n n 95% CI % 95% CI
Crossover
Engleman, 19997 34 34 8.80 1.00 (-9.70 to 11.70)
Barnes, 2002% 28 28 15.93 —2.15 (-9.95 to 5.65)
Marshall, 2005" 29 29 41.16 1.00 (—3.50 to 5.50)
Subtotal (95% ClI) 91 91 ¢ 65.89 0.31 (-3.36 to 3.97)
Test for heterogeneity: y*> = 0.49, df =2 (p = 0.78), I = 0%
Test for overall effect: z=0.16 (p = 0.87)
Parallel
Jenkinson, 199977 52 49 = 12.90 5.80 (-2.94 to 14.54)
Montserrat, 2001% 24 23 1 5.29 4.65 (—9.28 to 18.58)
Lam, 20077 34 33 = 15.93 9.30 (1.50-17.10)
Subtotal (95% ClI) 110 105 * 34.11 7.29 (1.92-12.66)
Test for heterogeneity: x* = 0.50, df =2 (p = 0.78), I* = 0%
Test for overall effect: z = 2.66 (p = 0.008)
Total (95% CI) 201 196 b 100.00 2.63 (-0.61 to 5.88)
Test for heterogeneity: x* = 5.43, df =5 (p = 0.37), " =7.9%
Test for overall effect: z=1.59 (p = 0.11)
-100 -50 0 50 100
Favours control Favours CPAP

FIGURE 26f SF-36 subscales (CPAP versus placebo/usual care): physical role.
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Study or Treatment Control SF-36 score (random) Weight SF-36 score (random)
subcategory n n 95% CI % 95% ClI
Crossover
Engleman, 19997 34 34 = 19.48 11.00 (2.63-19.37)
Barnes, 2002% 28 28 17.03 1.68 (—8.27 to 11.63)
Marshall, 20057 29 29 12.52 —8.00 (-21.50 to 5.50)
Subtotal (95% ClI) 91 91 49.03 2.60 (-7.75 to 12.94)
Test for heterogeneity: x* = 5.92, df = 2 (p = 0.05), I* = 66.2%
Test for overall effect: z = 0.49 (p = 0.62)
Parallel
Jenkinson, 1999”7 52 49 = 19.64 8.90 (0.63-17.17)
Montserrat, 2001% 24 23 —t 13.31 ~7.24 (-20.03 to 5.55)
Lam, 20077 34 33 -+ 18.03 —2.00 (—-11.29 to 7.29)
Subtotal (95% ClI) 110 105 L 2 50.97 0.72 (-8.71 to 10.14)
Test for heterogeneity: x* = 5.39, df = 2 (p = 0.07), I> = 62.9%
Test for overall effect: z=0.15 (p = 0.88)
Total (95% Cl) 201 196 > 100.00 1.85 (—4.42 to 8.12)
Test for heterogeneity: x*> = 11.66, df =5 (p = 0.04), I* = 57.1%
Test for overall effect: z=0.58 (p = 0.56)
-100 =50 O 50 100
Favours control Favours CPAP
FIGURE 26g SF-36 subscales (CPAP versus placebo/usual care): social function.
Study or Treatment Control SF-36 score (random) Weight SF-36 score (random)
subcategory n n 95% CI % 95% CI
Crossover
Engleman, 19997 34 34 = 18.57 12.00 (4.85-19.15)
Barnes, 2002% 28 28 16.00 0.45 (-9.61 to 10.51)
Marshall, 20057 29 29 16.51 —1.00 (—10.49 to 8.49)
Subtotal (95% ClI) 91 91 51.08 4.36 (—4.44 to 13.16)
Test for heterogeneity: x* = 5.94, df = 2 (b = 0.05), I = 66.3%
Test for overall effect: z=0.97 (p = 0.33)
Parallel
Jenkinson, 1999”7 52 49 — 18.39 22.10 (14.73-29.47)
Montserrat, 2001% 24 23 —— 12.61 0.94 (—13.14 to 15.02)
Lam, 20077° 34 33 = 17.92 5.60 (—2.30 to 13.50)
Subtotal (95% CI) 110 105 > 48.92 10.30 (—2.87 to 23.46)
Test for heterogeneity: x* = 12.03, df = 2 (p = 0.002), I* = 83.4%
Test for overall effect: z=1.53 (p = 0.13)
Total (95% Cl) 201 196 > 100.00 7.32 (-0.28 to 14.92)
Test for heterogeneity: x> = 21.82, df =5 (p = 0.0006), I* = 77.1%
Test for overall effect: z = .89 (p = 0.06)
-100 -50 0 50 100
Favours control Favours CPAP

FIGURE 26h SF-36 subscales (CPAP versus placebo/usual care): vitality.
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Study or CPAP Control WMD (random) Weight WMD (random)
subcategory n Mean (SD) n Mean (SD) 95% ClI % 95% ClI
01 Mental component summary
Jenkinson, 1999”7 52 55.40 (7.00) 49 47.80 (10.10) = 18.99 7.60 (4.19-11.01)
Barbe, 2001 29 51.00 (10.77) 25 52.00 (10.00) T 13.86 —1.00 (—6.54 to 4.54)
Montserrat, 2001% 24 49.53 (11.95) 23 53.65 (7.53) = 13.55 —4.12 (-9.81 to 1.57)
Subtotal (95% ClI) 105 97 < 46.40 1.10 (—6.52 to 8.72)
Test for heterogeneity: x* = 14.97, df = 2 (p = 0.0006), I = 86.6%
Test for overall effect: z = 0.28 (p = 0.78)
02 Physical component summary
Jenkinson, 1999”7 52 49.40 (10.10) 49 45.50 (10.40) o 17.50 3.90 (-0.10 to 7.90)
Barbe, 2001 29 51.00 (5.39) 25 50.00 (5.00) | 20.55 1.00 (—1.77 to 3.77)
Montserrat, 2001% 24 50.71 (7.74) 23 47.16 (8.97) o 15.55 3.55 (—1.25 to 8.35)
Subtotal (95% ClI) 105 97 ] 53.60 2.24 (0.18-4.30)
Test for heterogeneity: x> = 1.72, df = 2 (p = 0.42), I = 0%
Test for overall effect: z=2.13 (p = 0.03)
-100 =50 0 50 100
Favours control  Favours CPAP
FIGURE 26j SF-36 subscales (CPAP versus placebo/usual care): SF-36 component score.
Study or Treatment Control SF-36 score (random) Weight SF-36 score (random)
subcategory n n 95% CI % 95% CI
Barnes, 2004% 80 80 100.00 2.70 (-0.91 to 6.31)
Total (95% Cl) 80 80 100.00 2.70 (-0.91 to 6.31)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.47 (p = 0.14)
-100 -50 O 50 100
Favours control Favours CPAP
FIGURE 26k SF-36 subscales (CPAP versus placebo/usual care): SF-36 total score.
Study or Treatment Control FOSQ score (random) Weight FOSQ score (random)
subcategory n n 95% CI % 95% ClI
Crossover
Faccenda, 2001% 68 68 —a— 34.89 0.30 (0.10-0.50)
Barnes, 2002% 28 28 —— 28.87 0.10 (-0.14 to 0.34)
Marshall, 2005”° 29 29 - 35.71 0.10 (-0.10 to 0.30)
Subtotal (95% ClI) 125 125 R 99.46 0.17 (0.04-0.31)
Test for heterogeneity: 2 = 2.35, df =2 (p = 0.31), I = 15.0%
Test for overall effect: z=2.52 (p = 0.01)
Parallel
Montserrat, 2001% 24 23 _— 0.54 1.83 (-0.38 to 4.04)
Subtotal (95% ClI) 24 23 — 0.54 1.83 (—0.38 to 4.04)
Test for heterogeneity: not applicable
Test for overall effect: z=1.62 (p = 0.10)
Total (95% Cl) 149 148 . 100.00 0.18 (0.02-0.34)
Test for heterogeneity: x2 =4.51, df =3 (p =0.21), I =33.5%
Test for overall effect: z=2.16 (p = 0.03)
-1 -05 0 0.5 |
Favours control Favours CPAP

FIGURE 27a Functional Outcomes of Sleep Questionnaire subscales (CPAP versus control):FOSQ activity level.
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Favours control

Favours CPAP

Study or Treatment Control FOSQ score (random) Weight FOSQ score
subcategory n n 95% CI % (random) 95% CI
Crossover
Faccenda, 2001% 68 68 o 39.21 0.10 (-0.01 to 0.21)
Barnes, 2002% 28 28 —= 26.56 0.08 (-0.19 to 0.35)
Marshall, 2005”° 29 29 —— 32.13 0.00 (-0.20 to 0.20)
Subtotal (95% ClI) 125 125 - 97.90 0.08 (0.0l to 0.17)
Test for heterogeneity: x2 = 0.74, df =2 (p = 0.69), I = 0%
Test for overall effect: z = 1.70 (p = 0.09)
Parallel
Montserrat, 2001% 24 23 > 2.10 2.42 (0.91-3.93)
Subtotal (95% ClI) 24 23 - 2.10 2.42 (0.91-3.93)
Test for heterogeneity: not applicable
Test for overall effect: z=3.14 (p = 0.002)
Total (95% ClI) 149 148 - 100.00 0.11 (0.1l to 0.34)
Test for heterogeneity: x2 = 9.96, df = 3 (p = 0.02), I> = 69.9%
Test for overall effect: z=0.97 (p = 0.33)
-1 =05 0 0.5 |

FIGURE 27b Functional Outcomes of Sleep Questionnaire subscales (CPAP versus control): FOSQ general productivity.

Study or Treatment Control FOSQ score (random) Weight FOSQ score
subcategory n n 95% ClI % (random) 95% CI
Crossover L

Barnes, 2002% 28 28 97.63 0.30 (-0.39 to 0.99)
Subtotal (95% ClI) 28 28 »> 97.63 0.30 (-0.39 to 0.99)
Test for heterogeneity: not applicable
Test for overall effect: z=0.85 (p = 0.39)
Parallel

Montserrat, 2001% 24 23 e 237 —1.35 (~5.78 to 3.08)
Subtotal (95% ClI) 24 23 —_— 2.37 —1.35 (-5.78 to 3.08)
Test for heterogeneity: not applicable
Test for overall effect: z=0.60 (p = 0.55)
Total (95% ClI) 52 51 > 100.00 0.26 (-0.42 to 0.94)
Test for heterogeneity: x2 = 0.52, df = | (p = 0.47), I = 0%
Test for overall effect: z = 0.75 (b = 0.45)

10 5 0 5 10
Favours control Favours CPAP

FIGURE 27c Functional Outcomes of Sleep Questionnaire subscales (CPAP versus control): FOSQ intimacy and sexual activity.

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

177



178

Appendix 4

Test for heterogeneity: x*> = 10.35, df =5 (p = 0.07), "= 51.7%
Test for overall effect: z=0.99 (p = 0.32)

Study or Treatment Control SF-36 score (random) Weight SF-36 score (random)
subcategory n n 95% CI % 95% CI
Crossover
Engleman, 19997 34 34 17.23 4.00 (-3.37 to 11.37)
Barnes, 2002% 28 28 16.34 0.20 (-7.58 to 7.98)
Marshall, 20057 29 29 19.28 —3.00 (-9.50 to 3.50)
Subtotal (95% ClI) 91 91 52.85 0.10 (—4.03 to 4.23)
Test for heterogeneity: x> = 1.95, df =2 (p = 0.38), I = 0%
Test for overall effect: z=0.05 (p = 0.96)
Parallel
Jenkinson, 1999”7 52 49 - 20.26 9.70 (3.59-15.81)
Montserrat, 2001% 24 23 9.64 —5.40 (-17.39 to 6.59)
Lam, 20077 34 33 17.25 3.80 (-3.56 to 11.16)
Subtotal (95% ClI) 110 105 47.15 4.07 (-3.48 to 11.62)
Test for heterogeneity: x* = 5.19, df =2 (p = 0.07), I = 61.5%
Test for overall effect: z = 1.06 (p = 0.29)
Total (95% ClI) 201 196 100.00 2.24 (-2.18 to 6.67)

~100 50 0 50 100
Favours control

Favours CPAP

FIGURE 27d Functional Outcomes of Sleep Questionnaire subscales (CPAP versus control): FOSQ social outcome.

Study or Treatment Control FOSQ score (random) Weight FOSQ score
subcategory n n 95% CI % (random) 95% CI
Crossover

Faccenda, 2001% 68 68 —=— 35.71 0.20 (0.02-0.38)

Barnes, 2002% 23 23 —— 30.07 0.10 (-0.20 to 0.40)

Marshall, 2005”° 29 29 —= 32.51 0.10 (-0.15 to 0.35)
Subtotal (95% ClI) 120 120 gt 98.29 0.15 (0.02-0.28)
Test for heterogeneity: x2 = 0.56, df =2 (p = 0.76), I> = 0%
Test for overall effect: z=2.29 (p = 0.02)
Parallel

Montserrat, 2001% 24 23 1.71 4.57 (2.09-7.05)
Subtotal (95% ClI) 24 23 1.71 4.57 (2.09-7.05)
Test for heterogeneity: not applicable
Test for overall effect: z = 3.6 (p = 0.03)
Total (95% ClI) 144 143 - 100.00 0.21 (-0.12 to 0.54)
Test for heterogeneity: x2 = 12.71, df = 3 (p = 0.005), I = 76.4%
Test for overall effect: z = 1.25 (p = 0.21)

-1 =05 0 0.5
Favours control Favours CPAP

FIGURE 27e Functional Outcomes of Sleep Questionnaire subscales (CPAP versus control): FOSQ vigilance.
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Study or Treatment Control FOSQ score (random) Weight FOSQ score
subcategory n n 95% ClI % (random) 95% CI
Crossover
Faccenda, 2001 68 68 = 30.94 0.80 (0.19-1.41)
Barnes, 2004% 80 80 ] 42.11 0.00 (—0.28 to 0.28)
Marshall, 20057 29 29 - 24.88 0.30 (—0.50 to 1.10)
Subtotal (95% ClI) 177 177 » 97.93 0.32 (-0.21 to 0.84)
Test for heterogeneity: x2 = 5.63, df =2 (p = 0.06), I> = 64.5%
Test for overall effect: z=1.18 (p = 0.24)
Parallel
Barbe, 2001% 29 25 —_— 1.09 —2.00 (—7.54 to 3.54)
Monasterio, 2001 '® 66 59 —_— 0.65 4.00 (-3.21 to I1.21)
Montserrat, 20015 24 23 e E— 0.34 8.77 (—1.26 to 18.80)
Subtotal (95% CI) 119 107 —— 2.07 2.56 (—3.46 to 8.58)
Test for heterogeneity: x2 =4.01, df =2 (p = 0.13), I =50.1%
Test for overall effect: z = 0.83 (p = 0.40)
Total (95% ClI) 296 284 > 100.00 0.36 (—0.23 to 0.94)
Test for heterogeneity: x2 = 10.14, df =5 (p = 0.07), I> = 50.7%
Test for overall effect: z=1.19 (p = 0.23)
-0 -5 0 5 10
Favours control Favours CPAP

FIGURE 27f Functional Outcomes of Sleep Questionnaire subscales (CPAP versus control): FOSQ total score.

Study or CPAP Control NHP units (random) Weight NHP units (random)
subcategory n n 95% CI % 95% CI
Engleman, 1994°° 32 32 —a— 33.33 —3.00 (—4.90 to —1.10)
Engleman, 1997° 16 16 — 11.14 —2.00 (-5.49 to 1.49)
Engleman, 1998% 23 23 —=— 30.64 -0.50 (=2.50 to 1.50)
Engleman, 19997 34 34 — 24.89 —1.20 (-3.45 to 1.05)
Total (95% ClI) 105 105 A d 100.00 —1.67 (-2.87 to —0.48)
Test for heterogeneity: 2 =3.39, df =3 (p =0.34), I = 11.6%
Test for overall effect: z = 2.74 (p = 0.006)

-10 -5 0 5 10

Favours control

Favours CPAP
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FIGURE 28 Nottingham Health Profile (Part 2) (CPAP versus placebo/usual care).

179



Appendix 4

Stud
su:c:t:;° oy CPAP Control WMD (random)  Weight WMD (random)
n Mean (SD) n Mean (SD) 95% ClI % 95% ClI

A: Daily functioning

Lam, 20077 34 6.10 (1.17) 33 5.40 (2.15) -a- 100.00 0.70 (0.14-1.26)
B: Social interactions

Lam, 20077 34 6.10 (0.58) 33 5.80 (I.15) = 100.00 0.30 (—0.14 to 0.74)
C: Emotional

Lam, 20077° 34 5.90 (0.58) 33 5.20 (1.15) = 100.00 0.70 (0.26-1.14)
D: Symptoms

Lam, 20077° 34 5.40 (1.17) 33 3.70 (1.15) - 100.00 1.70 (1.14-2.26)
E: Treatment-related symptoms

Lam, 20077 34 2.60 (1.17) | 0.00 (0.00) Not estimable
Sum A-D SAQLI

Lam, 20077 34 5.90 (0.58) 33 5.00 (0.57) = 70.93 0.90 (0.62-1.18)

West, 2006* 18 4.66 (1.45) 22 4.74 (1.64) — 29.07 —0.08 (—1.04 to 0.88)
Sum A-E SAQLI

Lam, 20077 34 5.50 (1.17) 33 5.00 (0.57) - 100.00 0.50 (0.06-0.94)

4 2 0 2 4
Favours control ~ Favours CPAP

FIGURE 29 Sleep apnoea quality of life index (CPAP versus placebo/usual care).

Study or CPAP Dental device FOSQ Units (random) Weight FOSQ Units
subcategory n n 95% CI % (random) 95% CI
Total score

Engleman, 2002'% 48 48 — 46.37 —1.00 (-1.60 to —0.40)

Barnes, 2004% 80 80 53.63 0.00 (-0.27 to 0.27)
Subtotal (95% ClI) 128 128 100.00 —0.46 (—1.44 t0 0.51)
Test for heterogeneity: x2 = 8.94, df = | (p = 0.003), /> = 88.8%
Test for overall effect: z=0.93 (p = 0.35)

4 2 0 2 4
Favours CPAP Favours
dental device
FIGURE 30 Functional Outcomes of Sleep Questionnaire (CPAP versus dental devices).
Dental

Study or CPAP device WMD (random) Weight WMD (random)
subcategory n Mean (SD) n mean (SD) 95% CI % 95% CI
Summed score

Fleetham, 2002'°' 51 4.80 (1.20) 50  4.70 (1.30) T 84.32 0.10 (-0.39 to 0.59)

Olson, 2002'” 12 4.38 (1.45) I 4.49 (1.32) - 15.68 —0.11 (-1.24 to 1.02)
Subtotal (95% ClI) 63 6l 100.00 0.07 (-0.38 to 0.52)
Test for heterogeneity: x2=0.11, df = | (p =0.74), > = 0%
Test for overall effect: z=0.29 (p = 0.77)

10 5 0 5 10
Favours Favours CPAP
dental device

FIGURE 31 Sleep apnoea quality of life index — summed score (CPAP versus dental devices).
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Study or CPAP Dental device WMD (random) Weight WMD (random)
subcategory n Mean (SD) n Mean (SD) 95% CI % 95% CI
A: Daily functioning

Lam, 20077° 34 6.10 (1.17) 34 5.90 (0.58) = 100.00 0.20 (-0.24 to 0.64)
B: Social interactions

Lam, 20077 34 6.10 (0.58) 34 5.90 (1.17) - 100.00 0.20 (-0.24 to 0.64)
C: Emotional

Lam, 20077° 34 5.90 (0.58) 34 5.80 (0.58) | 100.00 0.10 (-0.18 to 0.38)
D: Symptoms

Lam, 20077 34 5.40 (1.17) 34 4.90 (1.17) = 100.00 0.50 (-0.06 to 1.06)
E: Treatment-related symptoms

Lam, 20077° 34 2.60 (1.17) 34 1.80 (1.17) - 100.00 0.80 (0.24-1.36)
SAQLI A-E

Lam, 20077° 34 5.50 (1.17) 34 5.50 (0.58) L 100.00 0.00 (-0.44 to 0.44)
SAQLI A-D

Lam, 20077 34 5.90 (0.58) 34 5.60 (0.58) = 100.00 0.30 (0.02-0.58)

4 2 0 2 4
Favours Favours CPAP

dental device

FIGURE 32 Sleep apnoea quality of life index — subscales and summed scores A-D and A—E (CPAP versus dental devices).

Study or CPAP Control Symptoms Symptoms (random) Weight Symptoms
subcategory n n (SE) 95% CI % (random) 95% CI
01 Physical component summary (PCS)
Engleman, 2002'® 48 48 2.0000 (0.8798) —— 100.00 2.00 (0.28-3.72)
02 Mental component summary (MCS)
Engleman, 2002'® 48 48 4.0000 (1.5082) —a— 100.00 4.00 (1.04-6.96)
03 Total score
Barnes, 2004% 80 80 —0.4000 (1.6989) _ﬂ_ 100.00 —0.40 (-3.73 to 2.93)
10 5 0 5 10
Favours OA Favours CPAP
FIGURE 33 SF-36 summary and total scores (CPAP versus dental devices). 181
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Study or CPAP Dental device WMD (random) Weight WMD (random)
subcategory n Mean (SD) n Mean (SD) 95% ClI % 95% CI
01 Vitality

Lam, 20077 34 62.60 (16.91) 34 56.70 (19.83) —1—=—— 100.00 5.90 (—2.86 to 14.66)
02 Mental health

Lam, 20077° 34 71.80 (16.33) 34 69.80 (18.08) ——t=— 100.00 2.00 (—6.19 to 10.19)
03 Physical function

Lam, 20077 34 88.20 (9.91) 34 86.50 (11.66) —_—t 100.00 1.70 (-3.44 to 6.84)
04 Physical role

Lam, 20077° 34 82.40 (29.74) 34 72.70 (34.99) ———  100.00 9.70 (-5.74 to 25.14)
05 Bodily pain

Lam, 20077 34 80.50 (16.91) 34 69.00 (24.49) — 100.00 11.50 (1.50-21.50)
06 General health

Lam, 20077 34 58.90 (19.24) 34 58.10 (21.57) — 100.00 0.80 (-8.92 to 10.52)
07 Social function

Lam, 20077° 34 82.40 (20.41) 34 84.80 (20.41) < 100.00 —2.40 (—12.10 to 7.30)
08 Emotional role

Lam, 20077 34 78.40 (32.65) 34 74.70 (41.40) — 100.00 3.70 (-14.02 to 21.42)

10 5 0 5 10
Favours Favours CPAP
dental device

FIGURE 34 SF-36 subscales (CPAP versus dental devices).

Study or CPAP OA WMD (fixed) Weight WMD (fixed)
subcategory n Mean (SD) n Mean (SD) 95% CI % 95% CI

01 Erectile dysfunction
Hoekema, 2006'* 24 8.60 (3.00) 14 7.90 (4.00) —_ 100.00 0.70 (=1.71 to 3.11)

02 Premature ejaculation
Hoekema, 2006'% 24 9.20 (2.50) 14 9.10 (2.50) = 100.00 0.10 (—1.55 to 1.75)

03 Non-sensuality
Hoekema, 2006'* 24 5.90 (2.10) 14 5.60 (1.90) - 100.00 0.30 (—1.00 to 1.60)

04 Sexual dissatisfaction
Hoekema, 2006'% 24 10.50 (4.30) 14 8.80 (4.00) — 100.00 1.70 (-1.01 to 4.41)

05 Infrequency of sexual contact
Hoekema, 2006'* 24 6.50 (1.70) 14 6.00 (2.50) - 100.00 0.50 (-0.98 to 1.98)

06 Non-communication
Hoekema, 2006'% 24 4.50 (1.80) 14 4.20 (2.30)

100.00 0.30 (-1.10 to 1.70)

. 1T .
-10 -5 0 5 10
Favours CPAP Favours
dental device

182 FIGURE 35 Golombok Rust Inventory of Sexual Satisfaction (CPAP versus dental devices).
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Study or CPAP Control GHQ units (random) Weight GHQ units (random)
subcategory n n 95% CI % 95% CI
Engleman, 1994°° 32 32 —— 36.23 —3.40 (-5.65 to —1.15)
Engleman, 1997% 19 19 —s— 31.84 —1.80 (—4.61 to 1.01)
Engleman, 1998 23 23 —1=— 31.92 1.30 (—1.50 to 4.10)
Total (95% Cl) 74 74 - 100.00 —1.39 (4.13 to 1.35)
Test for heterogeneity: y*> = 6.61, df =2 (p = 0.04), I> = 69.7%
Test for overall effect: z=0.99 (p = 0.32)
10 5 0 5 10
Favours CPAP Favours control
FIGURE 36 General Health Questionnaire-28 (CPAP versus placebo).
Study or CPAP Control HADS Units (random) Weight HADS Units (random)
subcategory n n 95% CI % 95% ClI
Engleman, 1994%° 32 32 — 28.74 —1.20 (-2.21 to —0.19)
Engleman, 1997° 16 16 6.44 —0.60 (-3.79 to 2.59)
Engleman, 1998% 23 23 —— 21.23 0.00 (—1.40 to 1.40)
Engleman, 19997 34 34 —=r 17.77 —0.90 (-2.53 to 0.73)
Marshall, 2005" 29 29 = 25.82 0.80 (—0.35 to 1.95)
Total (95% CI) 134 134 < 100.00 —0.34 (-1.21 to 0.54)
Test for heterogeneity: > = 7.26, df =4 (p = 0.12), I* = 44.9%
Test for overall effect: z = 0.76 (p = 0.45)
10 5 0 5 10
Favours CPAP Favours control
FIGURE 37 Hospital Anxiety and Depression Scale — anxiety (CPAP versus placebo).
Study or CPAP Control HADS Units (random) Weight HADS Units (random)
subcategory n n 95% CI % 95% CI
Engleman, 1994°° 32 32 —-— 23.17 —-1.90 (=3.11 to -0.69)
Engleman, 1997° 16 16 — 10.28 —1.60 (—4.24 to 1.04)
Engleman, 1998% 23 23 — 21.99 —0.50 (~1.80 to 0.80)
Engleman, 19997 34 34 —=— 17.42 —1.70 (-3.41 to 0.01)
Marshall, 20057 29 29 - 27.14 0.30 (-0.60 to 1.20)
Total (95% Cl) 134 134 <@ 100.00 —0.93 (—1.94 to 0.08)
Test for heterogeneity: x*> = 10.41, df =4 (p = 0.03), I* = 61.6%
Test for overall effect: z = 1.80 (p = 0.07)

10 -5
Favours CPAP

0

5 10
Favours control

FIGURE 38 Hospital Anxiety and Depression Scale — depression (CPAP versus placebo).

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

183



184

Appendix 4

Study or CPAP Control WMD (random) Weight WMD (random)
subcategory n Mean (SD) n Mean (SD) 95% CI % 95% ClI
01 Global severity index

Norman, 2006" 12 0.17 (0.70) 12 0.37 (0.70) E 100.00 —0.20 (—0.76 to 0.36)
Subtotal (95% ClI) 12 12 100.00 —0.20 (-0.76 to 0.36)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.70 (p = 0.48)

10 -5 0 5 10
Favours CPAP Favours control
FIGURE 39 Brief Symptom Inventory (CPAP versus placebo).

Study or CPAP Control WMD (random) Weight WMD (random)
subcategory n Mean (SD) n Mean (SD) 95% CI % 95% CI
0l Tension

Dimsdale, 2000°® 20 7.00 (4.20) 14 7.10 (4.30) —— 100.00 —0.10 (-3.01 to 2.81)
02 Depression

Dimsdale, 2000® 20 6.40 (7.10) 14 6.60 (9.70) 100.00 —0.20 (—6.16 to 5.76)
03 Fatigue

Dimsdale, 2000°® 20 8.10 (6.70) 14 8.40 (5.20) 100.00 -0.30 (—4.31 to 3.71)
04 Confusion

Dimsdale, 2000® 20 5.10 (2.40) 14 6.20 (2.70) —=r 100.00 —1.10 (-2.86 to 0.66)
05 Vigor

Dimsdale, 2000°® 20 17.00 (7.70) 14 15.80 (5.60) —_— 100.00 1.20 (-3.27 to 5.67)
06 Anger

Dimsdale, 2000® 20 6.80 (6.20) 14 5.40 (3.10) —E— 100.00 1.40 (—1.77 to 4.57)
07 Total mood disturbance

Dimsdale, 2000°® 20 16.30 (27.00) 14 18.00 (24.30) < » 100.00 —1.70 (—-19.08 to 15.68)

10 5 0 5 10
Favours CPAP

Favours control

FIGURE 40 Profile of Mood State (CPAP versus placebo).

Study or CPAP Control Symptom score Weight Symptom score
subcategory n n (random) 95% CI % (random) 95% CI
Engleman, 1997° 16 16 — 14.95 2.70 (—-1.62 to 1.02)
Engleman, 1998% 23 23 e 44.62 1.00 (—1.50 to 3.50)
Engleman, 19997 34 34 e 40.43 2.00 (-0.63 to 4.63)
Total (95% ClI) 73 73 > 100.00 1.66 (—0.01 to 3.33)
Test for heterogeneity: %* = 0.55, df = 2 (p = 0.75), I* = 0%
Test for overall effect: z=1.95 (p = 0.05)
10 -5 0 5 10
Favours control Favours CPAP

FIGURE 41 UWIST Mood Adjective Checklist — energetic arousal score (CPAP versus control).




DOI: 10.3310/htal 3040 Health Technology Assessment 2009; Vol. 13: No.

Study or OA CPAP HADS Units (fixed) Weight HADS Units (fixed)
subcategory n n 95% ClI % 95% CI
Engleman, 2002'% 48 48 ¢ + » 100.00 0.00 (~16.99 to 16.99)

10 5 0 5 10
Favours Favours CPAP
Dental device

FIGURE 42 Hospital Anxiety and Depression Scale — anxiety (CPAP versus dental devices).

Study or CPAP OA HADS Units (fixed) Weight HADS Units (fixed)
subcategory n n 95% CI % 95% CI
Engleman, 2002'% 48 48 |— 100.00 1.00 (-0.06 to 2.06)
10 5 0 5 10
Favours Favours CPAP
dental device

FIGURE 43 Hospital Anxiety and Depression Scale — depression (CPAP versus dental devices).
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TABLE 53 Summary of neurocognitive outcomes for individual studies

Baseline

Follow-up |

Follow-up 2

Benton Visual Retention Test (direction of improvement +): This is a visuospatial memory test composed of 10 geometric
designs; each design is exposed for |0 seconds, after which time the subject is required to reproduce the design from memory

Crossover trials

Engleman et al., CPAP: NR; OP: NR; both: NR

1994

Engleman et al., CPAP: NR; OP: NR; both: NR

1997°2
Engleman et al., CPAP: NR; OP: NR; both: 7.3
1998% (SD 2.3),n=23
Parallel trials
Lojander et dl., Correct
1999'"3
CPAP: 8.5 (6-10),n=10; CM: 7
(3-10),n=17
Delayed
CPAP: 4 (4-4),n=10; CM: 4
(I-4),n=17
Errors
CPAP: 2 (0-9),n=10; CM: 5
0-9),n=17

Data not reported because
there was no statistically
significant difference between
CPAP and oral placebo

CPAP: 7.3 (SE 0.6); OP: 7.3 (SE
0.6); MD (SD): 0, p-value: ns

CPAP: 7.7 (SD 1.5); OP: 7.7 (SD
1.7); MD (SD): 0, p-value: ns

Correct

CPAP:8.5,n=10; CM: 7,
n = 16; p-value: ns

Errors

CPAP:3,n=10;CM:5,n=17;
p-value: ns

Delayed

CPAP:4,n=10;CM:4,n=17;
p-value: ns

Correct

CPAP:9.5,n=9; CM: 5,
n = 12; p-value: ns

Errors

CPAP: I,n=10;CM: 5, n=17;
p-value: ns

Delayed

CPAP:4,n=10;CM:4,n=17,
p-value: ns

Brief Visuospatial Memory (direction of improvement +): The respondent is briefly shown a number of geometric figures
presented on a single page and is asked to reproduce as many figures as possible in their correct location. After a delay, which
includes primarily verbal activities, the task is repeated. The respondent is then asked to identify, from 12 figures, which were
included in the six geometric figures originally presented. An optional copy trial may be administered.

Parallel trials

Norman et al., BVM-TR
73
1996” (related CPAP: 26.4, n = 17; sham CPAP:
paper’*) 2%.1.n= 14
BVM-DL
CPAP: 10.8, n = 17; sham CPAP:
10.5,n= 14

BVM-TR

CPAP: 29.7, n = |7; sham CPAP:
25.7 (SE 0.6); MD (SD): 4,
p-value: 0.143

BVM-DL

CPAP: 10.7, n = | 7; sham CPAP:
9.4,n=14;MD (SD): .3,
p-value: 0.138

NB p-value based on treatment

X time interaction (three
treatment arms)

Bourdon-Wiersma Test (direction of improvement +, except ‘errors’): After scanning a series of rows containing groups of
black dots, respondents are asked to strike out all groups of four dots.

Parallel trials
Marked

CPAP: 128 (56—160), n=10;
CM: 120 (62-400),n= 17

Errors

CPAP: 11 (1-18),n=10; CM: 4
(0-44),n=17

3Lojander et al.,
199913

Marked

CPAP: 118,n=10; CM: |11,
n = 16; p-value: ns

Errors

CPAP: 12, n=10; CM: 4,
n=16; p-value: ns

Marked

CPAP: 103, n=9; CM: | |6,
n=12; p-value: ns

Errors

CPAP: 12,n=9;CM:4,n=12;
p-value: ns
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TABLE 53 Summary of neurocognitive outcomes for individual studies
Baseline Follow-up | Follow-up 2

Concentration endurance test (direction of improvement +, except errors): This test of sustained attention and visual
scanning consists of 14 lines with 47 characters in each line (each character consists of a letter, ‘d’ or ‘p’, marked with one,
two, three or four small dashes). The respondent is required to scan the lines and cross out all occurrences of the letter ‘d’
with two dashes while ignoring all other characters.

Crossover trials
Jokic et al., 1999'% Total score Total score

Both: 482.3 (SD 38.6),n=13  CPAP: 532.3 (SD 73.5); CM:
530 (SD 55.6); MD (SD): 2.3,

p-value: 2.36

% Errors % Errors

Both: 7.4 (SD 3.1),n=13 CPAP: 4.4 (SD 5.4); CM: 4.5
(SD 6.4); MD (SD): 0.1,
p-value: 2.82

Clock face drawing (direction of improvement —): Respondents are asked to draw the face of a clock and then add in a
specified time.

Parallel trials

Lojander et al., CPAP: | (1-3),n=10; CM: | CPAP: I,n=10;CM: I,n=16; CPAP:1,n=9;CM:2,n=12;
1999''3 (1-3),n=17 p-value: ns (change) p-value: ns (change)

Copying (direction of improvement —): Respondents are asked to reproduce a set of designs.

Parallel trials

*Lojander et al., CPAP: | (1-3),n=10; CM: 2 CPAP: |, CM: 2; p-value: ns CPAP: |, CM: 2; p-value: ns
1999'13 (1-4)

Complex figure test (direction of improvement +): The subject is required to make a pen/paper copy of a complex figure.
Parallel trials

Henke et al., 20018 CPAP: NR; sham CPAP: NR Data presented in graph only;
no statistically significant
difference between groups at
follow-up

Consonant trigram (direction of improvement +): In this distractor task respondents are asked to count backwards from
a given number on hearing/seeing the stimulus item. When signalled to stop counting respondents are asked to report or
identify the stimulus item.

Crossover trials

Jokic et al., 1999'%® 3-second delay 3-second delay

Both: 12.3(SD4.4),n=13 CPAP: 13.2 (SD 1.5); CM other:
13.4 (SD 1.7); MD (SD): -0.2,
p-value: 1.86

9-second delay 9-second delay

Both: 9.8 (SD 2.5),n=13 CPAP: 10.5 (SD 1.5); CM other:
10.2 (SD 2.6); MD (SD): 0.3,
p-value: 1.94

|8-second delay 18-second delay

Both: 6.6 (SD 0.6),n= 13 CPAP: 8.0 (SD 3.6); CM other:
8.2 (SD 1.0); MD (SD): -0.2,
p-value: 2.34

continued
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TABLE 53 Summary of neurocognitive outcomes for individual studies

Controlled Oral Word Association Test (direction of improvement +): In these three word-naming trials respondents are

Baseline

Total correct position

Both: 34.3 (SD 7),n= 13

Total correct sequence
Both: 38.9 (SD 9),n=13

Follow-up 1| Follow-up 2

Total correct position

CPAP: 40.2 (SD 10.6); CM
other: 41.5 (SD 11.6); MD (SD):
—1.3, p-value: 2.88

Total correct sequence

CPAP: 37.1 (SD 8.0); CM other:
38.4 (SD I1.1); MD (SD): —1.3,
p-value: 0.77

asked to name words that begin with a specified set of letters in 60 seconds.

Crossover trials

Barnes et al., 2002

Barnes et al., 2004%

Engleman et al.,
1994

Engleman et al.,
1997

Engleman et al.,
1998%

Parallel trials
Henke et al., 20018

CPAP: NR; OP: NR; both: 35.3
(SD 10.7),n=28

CPAP: NR; comparator: NR;
both: 43.2 (SE I.1),n =80

CPAP: NR; OP: NR

CPAP: NR; OP: NR; n= 16

CPAP: NR; OP: NR; both: 39
(SD 12),n=23

CPAP: NR; sham CPAP: NR

No. of words correct

CPAP: 38.7; OP: 36.0; MD (SD):
2.7, p-value: 0.02 (difference in
change)

NB After treatment X period
interaction accounted for p =ns

CPAP: 46.5 (SE 1.2); OA: 46.3
(SE I.1); OP: 46.3 (SE 1.0);
CPAP/OA MD (SD): 0.2; CPAP/
OP MD (SD): 0.2; p-value: ns

Data not reported because
there was no statistically
significant difference between
CPAP and oral placebo

No. of words correct

CPAP: 38.5 (SE 3.5); OP:
39.2 (SE 3.1); MD (SD): -0.7,
p-value: ns

No. of words correct

CPAP: 4| (SD 12); OP: 42 (SD
I'1); MD (SD): —I, p-value: ns

Data not reported; no
statistically significant difference
between groups at follow-up

Digit ordering (direction of improvement +): Respondents are asked to recall digit sequences in ascending order.

Parallel trials

Dimsdale et al.,
2000 (related

paper''7)

No. correct

CPAP: 87.8 (SE 1.9), n=20;
sham CPAP: 85.7 (SE 2.2),
n=16

No. of items

CPAP: 4.3 (SE 0.7), n = 20;
sham CPAP: 2.6 (SE 0.8),n = 16

No. correct

CPAP: 90.6 (SE 1.7), n=20;
sham CPAP: 86.1 (SE 2.0),
n=16; MD (SD): 4.5, p-value:
ns

No. of items

CPAP: 4.9 (SE 0.7), n = 20;
sham CPAP: 2.7 (SE 0.8),
n=16; MD (SD): 2.2, p-value:
ns
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TABLE 53 Summary of neurocognitive outcomes for individual studies

Baseline

Follow-up | Follow-up 2

Driving simulator test (direction of improvement —): Respondents are asked to steer an image of a car bonnet down the
centre of a winding road asaccurately as possible using astandard computer game steering wheel.

Crossover trials

Engleman et al.,
1994% (SteerClear)

Engleman et al.,
199742 (SteerClear)

Engleman et al.,
1998% (SteerClear)

Engleman et al.,
199978 (SteerClear)

Engleman et al.,
2002'% (SteerClear)

Parallel trials

Barbé et al., 20018
(SteerClear)

bHoekema et al.,
2006' (related

paper''’)

Obstacles hit
CPAP: NR; OP: NR; n= 32

Obstacles hit
CPAP: NR; OP: NR; n= 16

Obstacles hit

CPAP: NR; OP: NR; both: 100
(SD 63),n=22

Obstacles hit

CPAP: NR; OP: NR; both: 295
(SD 183), n =34

Obstacles hit
CPAP: NR; OA: NR; n =48

Obstacles hit (%)

CPAP: 5 (SE 1), n= 29; sham
CPAP: 6 (SE 2),n=125

Lapses of attention (total)

CPAP: 10.0 (1-16.8), n=10;
OA: 5.0 (2-14),n=9

Lapses of attention (0—-5 minutes)

CPAP: 0.0 (0-0), n = 10; OA:
0.0 (0-1),n=9

Lapses of attention (6—10
minutes)

CPAP: 0.0 (0-1), n= 10; OA:
0.0 (0-I),n=9

Lapses of attention (I 1-15
minutes)

CPAP: 1.0 (0-2.5), n= 10; OA:
0.0 (0-5),n=9

Lapses of attention (16-20
minutes)

CPAP: 3.0 (0.8-7.8), n = 10;
OA: 2.0 (0-5.5),n=9

Obstacles hit

CPAP: 76 (SE 5); OP: 81 (SE 6);
MD (SD): -5, p-value: 0.01

Obstacles hit

CPAP: 74.8 (SE 7.3); OP:
75.3 (SE 8.9); MD (SD): -0.5,
p-value: ns

Obstacles hit

CPAP: 63 (SD 27); OP: 71 (SD
40); MD (SD): -8, p-value: ns

Obstacles hit

CPAP: 189 (SD 156); OP: 195
(SD 158); MD (SD): -6, p-value:
ns

Obstacles hit

CPAP: 49 (SD 60); OA: 50 (SD
44); MD (SD): 1, p-value: 0.266

Obstacles hit (%)

CPAP: 4 (SE 1), n=29; sham
CPAP: 5 (SE 2), n=25; MD
(SD): -1, p-value: >0.20
(difference in change)

Lapses of attention (total)

CPAP: 0.5 (0-5.3), n= 10; OA:
0.0 (0-2), n=9; p-value: ns
Lapses of attention (05 minutes)
CPAP: 0.0 (0-0), n = 10; OA:
0.0 (0-0.5), n=9; p-value: ns

Lapses of attention (6—10
minutes)

CPAP: 0.0 (0-0.3), n= 10; OA:
0.0 (0-0), n =9; p-value: ns
Lapses of attention (I 1-15
minutes)

CPAP: 0.0 (0-1), n= 10; OA:
0.0 (0-0), n=9; p-value: ns

Lapses of attention (16-20
minutes)

CPAP: 0.0 (0-0.5), n= 10; OA:
0.0 (0-0.5), n=9; p-value: ns
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Yenkinson et al.,
199977 (other DST)
(related paper!''®)

Monasterio et al.,
2001'° (SteerClear)

Digit Vigilance Test (direction of improvement —): Respondents are asked to find and cross out either 6s (standard
administration) or 9s (alternate administration), which appear randomly within 59 rows of single digits. These 59 rows of digits

Baseline

Lapses of attention (21-25
minutes)

CPAP: 4.0 (0.0-8.5),n= 10;
OA:2.0 (0-4),n=9

SD position on road

CPAP: 0.36 (0.15-1.12), n=26;

sham CPAP: 0.35 (0.15-1.17),
n=33

SD deterioration (SD/hour)

CPAP: 0.18 (-1.14 to 30.3),
n = 26; sham CPAP: 0.18 (-0.02
to 2.67),n =33

Off-road events (no./hour)

CPAP: 17.8 (0.4-149), n = 26;
sham CPAP: 34.8 (0.9-149),
n=233

Length of drive (minutes)

CPAP: 24.8 (7.6-30), n = 26;
sham CPAP: 27.6 (10.9-30),
n=33

Reaction time (seconds)

CPAP: 2.8 (1.8-4.9), n = 26;
sham CPAP: 2.8 (1.7-5.5),
n=33

Obstacles hit (%)

CPAP: 10 (SD 8), n =66; CM:
10 (SD 3),n=59

Follow-up |

Lapses of attention (21-25
minutes

CPAP: 0.0 (0.0-2.5),n=10;
OA: 0.0 (0-I), n=9; p-value: ns

SD position on road

CPAP: 0.21 (0.14-0.63), n = 26;
sham CPAP: 0.30 (0.14-1.19),
n=33; MD (SD): -0.07,
p-value: 0.08

SD deterioration (SD/hour)

CPAP: 0.06 (—1.02 to 0.40),

n = 26; sham CPAP: 0.24 (-0.04
to 2.64), n =33; MD (SD):
—0.18, p-value: 0.007

Off-road events (no./hour

CPAP: 9 (0-76), n = 26; sham
CPAP: 23 (0-150), n =33; MD
(SD): —14, p-value: 0.07

Length of drive (minutes)

CPAP: 30 (17.6-30), n = 26;
sham CPAP: 26.9 (9.1-30),
n=33; MD (SD): 3.1, p-value:
0.08

Reaction time (seconds)

CPAP: 2.3 (1.5-3.5), n = 26;
sham CPAP: 2.7 (1.6-4.0),
n=33; MD (SD): 0.4, p-value:
0.04

Obstacles hit (%)

CPAP: 8 (SD 9), n=66; CM: 8
(SD 10), n=159; MD (SD): 0,
p-value: 0.88

are printed in red on the first stimulus page and in blue on the second.

Parallel trials:

Dimsdale et al.,
2000 (related

paper''7)

Norman et al.,
2006 (related

paper®!)

190

Time (minutes)

CPAP: 7.5 (SE 0.4), n = 20;
sham CPAP: 6.4 (SE 0.4), n = 16

Errors

CPAP: 7.1 (SE 3.1), n=20;
sham CPAP: 18.3 (SE 3.7),
n=16

Time (seconds)

CPAP: 350.9, n = 17; sham
CPAP: 326.4,n= 14

Time (minutes)

CPAP: 6.9 (SE 0.3), n = 20;
sham CPAP: 6.6 (SE 0.4),
n=16; MD (SD): -0.3, p-value:
ns

Errors

CPAP: [0.1 (SE 2.6), n=20;
sham CPAP: 12.3 (SE 3.1),
n=16; MD (SD): -2.2, p-value:
ns

Time (seconds)

CPAP: 312.3, n = 17; sham
CPAP: 303.1, n = 14; MD (SD):
9.2, p-value: 0.02

Follow-up 2
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Baseline

Errors

CPAP: 5.6, n = 17; sham CPAP:
14.1,n=14

Follow-up | Follow-up 2

Errors

CPAP: 7.2, n = 20; sham CPAP:
10.6,n=16; MD (SD): -2.4,
p-value: 0.08

NB p-value based on treatment
X time interaction (three
treatment arms)

Finger tapping task (direction of improvement +): Speed of finger tapping is measured for the index finger of the right and
left hands separately; five times for a period of 10 seconds each.

Parallel

*Lojander et al., CPAP: 48 (42-55),n=10; CM
1999'13 other: 44 (34-55),n=17

CPAP: 48, n = 10; CM other:

44, n = 16; p-value: ns n=12; p-value: ns

1Q decrement (direction of improvement +): NART score minus WAIS-R subtests.

Crossover

Engleman et al., CPAP: NR; OP: NR; n =32

1994%

Engleman et al., CPAP: NR; OP: NR; n= 16

19977
Engleman et al., CPAP: NR; OP: NR; both: 6 (SD
1998% 12); n=23

Engleman et al., CPAP: NR; OA: NR; n =34

2002'%

CPAP: 4.0 (SE 2.1); OP: 7.2 (SE
2.0); MD (SD): -3.2, p-value:
0.04

CPAP: 7.0 (SE 3.1); OP: 5.3 (SE
3.5); MD (SD): 1.7, p-value: ns

CPAP: 3.0 (SD 1 I); OP: 4.0 (SD
I'1); MD (SD): —I, p-value: ns

CPAP: —1.0 (SD 14); OA: -2.0
(SD 14); MD (SD): I, p-value:
0.549

Hopkins Verbal Learning Task (direction of improvement +): Respondents are asked to verbally repeat a list of words
(immediately and after a delay) and to identify the words from the list from a verbal presentation (including both the target

words and the distractors).
Parallel trials
Norman et al., Immediate recall

73
2006 3f|re'ated CPAP: 24.7,n=17; OA: 26.3,
paper™™)) n=14

Delayed recall

CPAP:8.9,n=17; OA: 9,
n=14

Immediate recall

CPAP: 24.2,n=17; OA: 25.5,
n=14; MD (SD): —1.3, p-value:
0.486, p-value: 0.679 (difference
in change)

Delayed recall

CPAP:8.8,n=17; OA: 8.3,
n=14; MD (SD): 0.5, p-value:
0.641, p-value: 0.347 (difference
in change)

NB p-value based on treatment
X time interaction (three
treatment arms)

Memory distractor task (direction of improvement —): This is a test of verbal and visual spatial memory using the Brown—

Peterson technique.
Parallel trials

*Lojander et al., CPAP:3 (1-3),n=10; CM: 3
1999'13 (1-5),n=17

CPAP: 3; CM: 3; p-value: ns CPAP: 3; CM: 3; p-value: ns

continued

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

CPAP: 45, n =9; CM other: 43,

191



192

Appendix 4

TABLE 53 Summary of neurocognitive outcomes for individual studies

Crossover trials
Barnes et al., 2004%

Engleman et al.,
1994

Engleman et al.,
19972

Engleman et al.,
1998%

Engleman et al.,
199978

Engleman et al.,
2002'%

Parallel trials
Barbé et al., 20018

Baseline

PASAT 1.2

CPAP: NR; comparator: NR;
both: 3.4 (SE0.2),n=80

PASAT 2.4

CPAP: NR; comparator: NR;
both: 4.2 (SE 0.2),n=80

PASAT 2
CPAP: NR; OP: NR

PASAT 4
CPAP: NR; OP: NR

PASAT 2
CPAP: NR; OP: NR; n= 16

PASAT 2

CPAP: NR; OP: NR; both: 31
(SD 8),n=23

PASAT 2

CPAP: NR; OP: NR; both: 31
(SD 12),n=32

PASAT 2

CPAP: NR; OA: NR; both: NR,
n=48

PASAT |

CPAP: I5 (SE 1), n=29; sham
CPAP: 14 (SE I),n=25

PASAT 2

CPAP: 14 (SE 1), n =29; sham
CPAP: I5 (SE 1), n=25

PASAT 3

CPAP: 10 (SE 1), n=29; sham
CPAP: 11 (SE 1),n=25

Follow-up |

PASAT 1.2

CPAP: 2.9 (SE 0.1); OA: 2.6 (SE
0.03);OP: 3.4 (0.1); CPAP/OA
MD (SD): 0.3; CPAP/OP MD
(SD): -0.5, p-value: ns

PASAT 2.4

CPAP: 3.8 (SE 0.2); OA: 3.7 (SE
0.1); OP: 3.7 (SE 0.1); CPAP/
OA MD (SD): 0.1; CPAP/OP
MD (SD): 0.1, p-value: ns

There was an improvement
with CPAP but also an order
effect. Data were analysed from
first assessment only and no
statistically significant difference
between CPAP and placebo
was found. Data were not
reported because there was no
statistically significant difference
between CPAP and oral placebo

PASAT 2

CPAP: 37.8 (SE 3.3); OP: 35.3
(SE 2.8); MD (SD): 2.5, p-value:
ns

PASAT 2

CPAP: 37 (SD I I); OP: 35 (SD
I'1); MD (SD): 2, p-value: ns

PASAT 2

CPAP: 40 (SD 11); OP: 36 (SD
14); MD (SD): 4, p-value: 0.02

PASAT 2

CPAP: 40 (SD 11); OA: 39 (SD
10); MD (SD): I, p-value: 0.064

PASAT |

CPAP: |5 (SE I); sham CPAP:
I5 (SE I); MD (SD): 0, p-value:
> 0.20 (difference in change)

PASAT 2

CPAP: 16 (SE I); sham CPAP:
I5 (SE I); MD (SD): I, p-value:
0.04 (difference in change)

PASAT 3

CPAP: 12 (SE I); sham CPAP:
12 (SE I); MD (SD): 0, p-value:
0.09 (difference in change)

Follow-up 2

Paced Auditory Serial Addition Task (direction of improvement +): A series of single digits is presented at a set rate; the
respondents are asked to add the numbers in pairs, such that each number is added to the one that immediately precedes it.




DOI: 10.3310/htal 3040

Health Technology Assessment 2009; Vol. |3: No. 4

TABLE 53 Summary of neurocognitive outcomes for individual studies

Baseline

PASAT 4

CPAP: 5 (SE 1), n=29; sham
CPAP:4 (SE 1),n=25

PASAT |

CPAP: 4 (SD 3), n = 66; CM: 4
(SD 3),n=59

PASAT 2

CPAP: 10 (SD 4), n = 66; CM:
10 (SD 5), n =59

PASAT 3

CPAP: 14 (SD 5), n=66; CM:
13 (SD 5),n=59

Monasterio et al.,
2001 '

PASAT 4

CPAP: 13 (SD 5), n = 66; CM:
13 (SD 4), n=59

Follow-up | Follow-up 2

PASAT 4

CPAP: 5 (SE I); sham CPAP:
5 (SE 1); MD (SD): 0, p-value:
> 0.20 (difference in change)

PASAT |

CPAP: 5 (SD 4); CM: 5 (SD 3);
MD (SD): 0, p-value: 0.32
PASAT 2

CPAP: 12 (SD 4); CM: 12 (SD
4); MD (SD): 0, p-value: 0.12
PASAT 3

CPAP: |5 (SD 4); CM: 15 (SD
4); MD (SD): 0, p-value: 0.20

PASAT 4

CPAP: 14 (SD 4); CM: 16 (SD
4); MD (SD): -2, p-value: 0.20

NB Reduced version with 20
items for each condition. It is
unclear whether the score is for
number correct or percentage
correct.

Purdue Pegboard (direction of improvement +): This is a test of manual dexterity. Following standard instructions the

subject places pegs onto a pegboard.
Crossover trials

Jokic et al., 1999'% Dominant hand (no. correct)

CPAP: NR; CM other: NR; both:

13(SD 3.6),n=13

Non-dominant hand (no. correct)

CPAP: NR; CM other: NR; both:

13(SD 1.5),n=13

Both hands (no. correct)

CPAP: NR; CM other: NR; both:

10.8 (SD 1.5),n=13

Right/left/both hands (no. correct)

CPAP: NR; CM other: NR; both:

36.8(SD 6.7),n=13

Assembly

CPAP: NR; CM other: NR; both:

346 (SD5.7),n=13

Dominant hand (no. correct)

CPAP: 15.3 (SD 1.7); CM other:
14.3 (SD 1.7); MD (SD): 1,
p-value: 0.25

Non-dominant hand (no. correct)

CPAP: 14.1(SD 2.3); CM other:
12.8 (SD 2.3); MD (SD): 1.3,
p-value: 0.16

Both hands (no. correct)

CPAP: 11.1(SD 1.0); CM other:
11.5(SD 1.0); MD (SD): -0.4,
p-value:1.41

Right/left/both hands (no. correct)

CPAP: 39.6 (SD 10.7); CM
other: 38.6 (SD 4.9); MD (SD):
|, p-value: 1.47

Assembly

CPAP: 35.1(SD 7.6); CM other:
35.4 (SD 8.1); MD (SD): -0.3,
p-value: 2.05
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Baseline

Follow-up 1| Follow-up 2

Psychomotor Vigilance Test (direction of improvement —): This is a test of sustained attention. Typically it requires the
subject to respond as quickly as possible to a specific stimulus while maintaining accuracy (e.g. pressing a button on seeing a
dot/light on the computer screen).

Crossover trials
Barnes et al., 2002%°

Barnes et al., 2004%

Cibele et al., 200672

Marshall et al.,
20057°

Reaction time, milliseconds (direction of improvement -):

Inverse of mean of slowest 10%

CPAP: NR; OP: NR; both: 2.7
(SE0.5),n=128

Inverse of mean of slowest 10%

CPAP: NR; comparator: NR;
both: 2.7 (SE 0.1), n =80

Lapses (> 500 milliseconds RT)
CPAP: NR, comparator: NR

Both: 2.5 (SE 0.3),n =80

Errors

CPAP: NR, comparator: NR

Both: 7.4 (SE 0.8), n =80

NR
Mean RT (milliseconds)

CPAP: NR; sham CPAP: NR;
both: 264 (SE 5), n =29

Lapses (> 500 milliseconds RT)

CPAP: NR; sham CPAP: NR;
both: 1.3 (SE 0.3),n =29

Errors

CPAP: NR; sham CPAP: NR;
both: 2.8 (SE 0.5), n =29

stimulus and the subsequent behavioural response.

Crossover trials

Engleman et al.,
1994%

Engleman et al.,
199772

Engleman et al.,
1998%

CPAP: NR; OP: NR

CPAP: NR; OP: NR; n= 16

CPAP: NR; OP: NR; both: 346
(SD 57),n=23

Inverse of mean of slowest 10%

CPAP: 2.6; OP: 2.6; MD (SD):
0, p-value: ns (difference in
change)

Inverse of mean of slowest 10%

CPAP: 2.7 (SE 0.1); OA: 2.7 (SE
0.1); OP: 2.6 (SE 0.1); CPAP/
OA MD (SD): 0; CPAP/OP MD
(SD): 0.1, p-value: ns

Lapses (> 500 milliseconds RT)

CPAP: 2.1 (SE 0.2); OA: 2.2 (SE
0.2); OP: 2.7 (SE 0.3); CPAP/OA
MD (SD): —0.1; CPAP/OP MD
(SD): -0.6, p-value: <0.05

Errors

CPAP: 7.4 (SE 0.7); OA: 7.5 (SE
0.8); OP: 7.8 (SE 0.8); CPAP/
OA MD (SD): -0.1; CPAP/OP
MD (SD): —0.4, p-value: ns

NR
Mean RT (milliseconds)

CPAP: 266 (SE 5); sham CPAP:
259 (5); MD (SD): 7, p-value:
NR

Lapses (> 500 milliseconds RT)
CPAP: 1.3 (SE 0.4); sham CPAP:

1.0 (SE 0.4); MD (SD): 0.3,
p-value: NR

Errors
CPAP: 3.2 (SE 0.7); sham CPAP:

3.3 (SE 0.7); MD (SD): —.01,
p-value: NR

This is the elapsed time between the presentation of a sensory

Data not reported because
there was no statistically
significant difference between
CPAP and oral placebo

CPAP: 365 (SE 16); OP: 356 (SE
14); MD (SD): 9, p-value: ns

CPAP: 327 (SD 46); OP: 325
(SD 38); MD (SD): 2, p-value: ns
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Rapid Visual Information Processing Task (direction of improvement +): Single digits are presented in quick succession on a

Baseline

Follow-up | Follow-up 2

computer screen, and respondents are asked to identify (button press) target sequences of numbers.

Crossover trials

Engleman et al.,
1994

Engleman et al.,
1997

Engleman et al.,
1998%

CPAP: NR; OP: NR

CPAP: NR; OP: NR; n=16

CPAP: NR; OP: NR; both: 28
(SD 10),n=123

Data not reported because
there was no statistically
significant difference between
CPAP and oral placebo

No. correct

CPAP: 36.9 (SE 3.2); OP: 34.8
(SE 3.2); MD (SD): 2.1, p-value:
ns

No. correct

CPAP: 34 (SD 15); OP: 35 (SE
13); MD (SD): -1, p-value: ns

STROOP colour and word test (direction of improvement +): Respondents are asked to name colour-words printed in
different colours, name the printed colours, or read a set of colour-words while naming colours of another set of colour-

words.
Crossover trials
Barnes et al., 2004%

Parallel trials

Dimsdale et al.,
2000%8 (related

paper''7)

CPAP: NR; comparator: NR;
both: 4.8 (SE 0.8),n =80

Naming (no. correct)

CPAP: 73.6 (SE 2.5), n = 20;
sham CPAP: 77.7 (SE 2.9),
n=16

Naming (errors)

CPAP: 0.3 (SE 0.2), n = 20;
sham CPAP: 0.2 (SE0.2), n= 16

Reading (no. correct)

CPAP: 93.1 (SE 1.9), n =20;
sham CPAP: 92.4 (SE 2.2),
n=16

Reading (errors)

CPAP: 0.2 (SE 0.2), n =20;
sham CPAP: 0.2 (SE 0.2), n = 16

Inference (no. correct)

CPAP: 40 (SE 1.6), n = 20; sham
CPAP: 385 (SE 1.9),n=16

CPAP: 9.3 (SE 0.9); OA: 10.3
(SE 0.9); OP: 9.2 (SE 0.9);
CPAP/OA MD (SD): —I; CPAP/
OP MD (SD): 0.1, p-value: ns

Naming (no. correct)

CPAP: 80.3 (SE 2.7), n=20;
sham CPAP: 82.2 (SE 3.2),
n=16; MD (SD): 1.9, p-value:
ns

Naming (errors)

CPAP: 0.1 (SE 0.1), n=20;
sham CPAP: 0.3 (SE 0.1),
n=16; MD (SD): -0.2, p-value:
ns

Reading (no. correct)

CPAP: 95.6 (SE 2.0), n = 20;
sham CPAP: 92.8 (SE 2.3),
n=16; MD (SD): 2.8, p-value:
ns

Reading (errors)

CPAP: 0.1 (SE 0.1), n=20;
sham CPAP: 0.01 (SE0.1),
n=16; MD (SD): 0.19, p-value:
ns

Inference (no. correct)

CPAP: 44.2 (SE 1.8), n=20;
sham CPAP: 4| (SE 2.1),n=16;
MD (SD): 3.2, p-value: ns
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Norman et al.,
200673 (related

paper®!)

Trail Making Task (direction of improvement —): This is a complex attention task in which respondents are asked to draw
lines to connect consecutively numbered circles on one sheet (Part A), and then connect the same number of consecutively

Baseline

Inference (errors)

CPAP: 0.5 (SE 0.3), n = 20;
sham CPAP: 0.4 (SE0.3),n=16

Colour

CPAP: 67.7, n = 17; sham CPAP:

73.7,n=14

Colour-word ratio

CPAP: 37.7, n = 17; sham CPAP:

37.9,n=14

Follow-up |

Inference (errors)

CPAP: 0.3 (SE 0.3), n=20;
sham CPAP: 0.8 (SE 0.3),
n=16; MD (SD): -0.5, p-value:
ns

Colour

CPAP: 72.3, n = 17; sham CPAP:

77.9,n= 14; MD (SD): -5.6,
p-value: 0.532

Colour-word ratio

CPAP: 37.3, n=17; sham CPAP:

41.9,n=14; MD (SD): 4.6,
p-value: 0.061

NB p-value based on treatment
X time interaction (three
treatment arms)

Follow-up 2

numbered and lettered circles on another sheet by alternating between the two sequences (Part B).

Crossover trials

Engleman et al.,
1994%

Engleman et al.,
1997

Engleman et al.,
1998%

Engleman et al.,
199978

Engleman et al.,
2002'%

Barnes et al., 2002%

Part A/Part B
CPAP: NR; OP: NR; n =32

Part B
CPAP: NR; OP: NR; n= 16

Part B

CPAP: NR; OP: NR; both: 84
(SD41),n=23

Part A

CPAP: NR; OP: NR; both: 34
(SD 12), n =34

Part B

CPAP: NR; OP: NR; both: 76
(SD 36),n=34

Part B
CPAP: NR; OA: NR; n =34

Part A

CPAP: NR; OP: NR; both: 28.2
(SD9),n=128

Part A

Data not reported because
there was no statistically
significant difference between
CPAP and oral placebo

Part B

CPAP: 66 (SE 5); OP: 76 (SE 5);
MD (SD): -9, p-value: 0.02

Part B

CPAP: 64.1 (SE 5.5); OP: 77.7
(SE 9.2); MD (SD): —13.6,
p-value: 0.02

Part B

CPAP: 69 (SD 32); OP: 68 (SD
32); MD (SD): I, p-value: ns
Part A

CPAP: 26 (SD I I); OP: 29 (SD
I'1); MD (SD): -3, p-value: 0.06

Part B

CPAP: 63 (SD 33); OP: 65 (SD
27); MD (SD): -2, p-value: ns

Part B

CPAP: 59 (SD 21); OA: 64 (SD
28); MD (SD): -5, p-value:
0.106

Part A

CPAP: 28.1; OP: 27.6; MD (SD):

0.5, p-value: ns
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Baseline

Part B

CPAP: NR; OP: NR; both: 65.3
(SD 30.2), n=28

Barnes et al., 20042 Part B

CPAP: NR; OA:NR; OP: NR; all:
85.9 (SE 4.4), n =80

Jokic et al., 1999'% Part A

CPAP: NR; CM other: NR; both:

28.1 (SD 2.1),n=13

Part B

CPAP: NR; CM other: NR; both:

73.8 (SE 34.7),n=13

Parallel trials
Barbé et al., 20018 Part A (seconds)

CPAP: 49 (SE 4), n =29; sham
CPAP: 49 (SE 4), n =25

Part B (seconds)

CPAP: 122 (SE 16), n=29;
sham CPAP: 108 (SE I 1), n=25

Dimsdale et al., Part A

58
2000% (related CPAP: 33.3 (SE 2.2), n = 20;
paper'!’) sham CPAP: 32.4 (SE 2.7),
n=16

Part A (errors)

CPAP: 0.2 (SE 0.1), n=20;
sham CPAP: 0.1 (SE0.1),n=16

Part B

CPAP: 81.1 (SE 8), n = 20; sham
CPAP: 88.3 (SE 9.8),n= 16

Part B (errors)

CPAP: 1.2 (SE 0.3), n =20;
sham CPAP: 0.8 (SE 0.4),n=16

Follow-up | Follow-up 2

Part B

CPAP: 60.1; OP: 65.2; MD (SD):
5.1, p-value: ns

Part B

CPAP: 73.3 (SE 3.3); OA: 76.0
(SE 3.7); OP: 74.2 (SE 3.6);
CPAP/OA MD (SD): -2.7;
CPAP/OP MD (SD): -0.9,
p-value: ns

Part A
CPAP: 20.5 (SD 3.2); CM other:

21.9 (SD 7.9); MD (SD): -1 .4,
p-value: |.17

Part B

CPAP: 56.5 (SD 7); CM other:
57.7 (SD 6.6); MD (SD): —1.2,
p-value: 2.18

Part A (seconds)

CPAP: 47 (SE 3), n =29; sham
CPAP: 47 (SE 3), n =25;

MD (SD): 0, p-value: >0.2
(difference in change)

Part B (seconds)

CPAP: 96 (SE 6), n = 29; sham
CPAP: 110 (SE 10), n=25;
MD (SD): —14, p-value: 0.1
(difference in change)

Part A

CPAP: 27.4 (SE 1.6), n=20;
sham CPAP: 27.4 (SE 2), n=
MD (SD): 0, p-value: ns

Part A (errors)

CPAP: 0.03 (SE 0.1), n = 20;
sham CPAP: 0.2 (SE 0.1),
n=16; MD (SD): -0.17,
p-value: ns

Part B

CPAP: 71.2 (SE 7.1), n=20;
sham CPAP: 87 (SE 8.7), n = 16;
MD (SD): —14.5, p-value: ns

Part B (errors)
CPAP: 0.5 (SE 0.2), n =20;
sham CPAP: |.1 (SE 0.3),

n=16; MD (SD): —0.6, p-value:
ns

6;

continued

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

197



198

Appendix 4

TABLE 53 Summary of neurocognitive outcomes for individual studies

Henke et al., 20018

3L ojander et al.,
1999''3

Monasterio et al.,
2001 '0°

Norman et al.,
20067 (related

paper®!)

Baseline

Part B

CPAP: 111 (65 to 180), n = 10;
CM: 83 (50 to 290), n = 17

Part A

CPAP: 56 (SD 26), n = 66; CM:
54 (SD 18), n =59

Part B

CPAP: 121 (SD 44), n = 66; CM
other: 125 (SD 47), n =59

Part A

CPAP: 32.4, n = |7; sham CPAP:
255 n=14

Part B

CPAP: 70.8, n = | 7; sham CPAP:
703,n=14

Follow-up |

Part A/Part B

Data presented as graph. No
statistically significant difference
between groups at follow-up

Part B
CPAP: 128; CM: 82; p-value: ns

Part A (seconds)

CPAP: 49 (SD 19), n= 66, CM:
49 (SD 20), n=59; MD (SD): 0,
p-value: 0.76

Part B (seconds)

CPAP: 106 (SD 42), n = 66; CM:

100 (SD 39), n=159; MD (SD):
6, p-value: 0.15

Part A

CPAP: 26.5, n = 17; sham CPAP:

21.7,n=14; MD (SD): 4.8,
p-value: 0.494

Part B

CPAP: 63.4, n = |7; sham CPAP:

59.6,n=14; MD (SD): 3.8,
p-value: 0.823
NB p-value based on treatment

X time interaction (three
treatment arms)

Verbal fluency test (direction of improvement +): This is a word-naming task.

Parallel trials

Dimsdale et al.,
2000%8 (related

paper''7)

No. correct

CPAP: 40.6 (SE 2.9), n = 20;
sham CPAP: 35.9 (SE 3.4),
n=16

Perseveration

CPAP: 1.1 (SE 0.4), n =20;
sham CPAP: 0.9 (SE 0.5), n = 16

Intrusions

CPAP: 0.2 (SE 0.1), n =20;
sham CPAP: 0.5 (SE 0.1),n = 16

Variations

CPAP: 0.5 (SE 0.3), n = 20;
sham CPAP: 0.7 (SE 0.3), n = 16

No. correct

CPAP: 44.5 (SE 2.7), n = 20;
sham CPAP: 37.3 (SE 3.2),
n=16; MD (SD): 7.2, p-value:
ns

Perseveration

CPAP: 0.8 (SE 0.3), n = 20;
sham CPAP: 1.2 (SE 0.3),
n=16; MD (SD): 0.4, p-value:
ns

Intrusions

CPAP: 0.1 (SE 0.1), n = 20;
sham CPAP: 0.4 (SE 0.2),
n=16; MD (SD): -0.3, p-value:
ns

Variations

CPAP: 0.6 (SE 0.2), n = 20;
sham CPAP: 0.8 (SE 0.3),
n=16; MD (SD): 0.2, p-value:
ns

Follow-up 2

Part B
CPAP: 130; CM: 75; p-value: ns
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Baseline

Monasterio et al.,
2001 '0°

Score: percentile

CPAP: 69 (SD 29), n = 66; CM:
66 (SD 28), n =59

Total score

CPAP: 38.4, n = |7; sham CPAP:
42.3,n=14

Norman et al.,
2006 (related

paper*)

Follow-up | Follow-up 2

Score: percentile

CPAP: 69 (SD 27), n=66; CM:
70 (SD 29), n=159; MD (SD):
-1, p-value: 0.53

Total score

CPAP: 40.9, n = | 7; sham CPAP:
45.5,n=14; MD (SD): 4.6,
p-value: 0.149

NB p-value based on treatment

X time interaction (three
treatment arms)

Wechsler Adult Intelligence Scale (direction of improvement +): This is a neuropsychological test battery. The full-scale IQ
test is broken down into 14 subtests comprising the verbal (seven subtests) and performance (seven subtests) scales.

Crossover trials
Barnes et al., 2002%  DSST

CPAP: NR; OP: NR; both: 46.5
(SD 4.0),n =28

Barnes et al., 2004%2  DSST

CPAP: NR; OA: NR; OP: NR;
all: 46.4 (SE 0.4), n =80

Digit backwards

CPAP: NR; OA: NR; OP: NR;
all: 4.4 (SEO0.1), n=80

Engleman et al., DSST
1994 - NR: OP- NR: n =
CPAP: NR; OP: NR; n =32

Block design
CPAP: NR; OP: NR; n =32

Engleman et dl., DSST

1998%
CPAP: NR; OP: NR; both: 48.0
(SD 12.0),n=23
Block design
CPAP: NR; OP: NR; both: 29.0
(SD 11.0),n=23

Engleman et al., DSST

199978

CPAP: NR; OP: NR; both: 54.0
(SD 12.0), n=34

DSST

CPAP: 47.3; OP: 48.0; MD (SD):
—0.7, p-value: 0.07 (difference
in change)

DSST

CPAP: 47.3 (SE 0.4); OA:
47.5 (SE 0.4); OP: 46.8 (SE
0.4); CPAP/OA MD (SD):
-0.2; CPAP/OP MD (SD): 0.5;
p-value: ns

Digit backwards

CPAP: 4.6 (SE 0.1); OA: 4.6 (SE
0.1); OP: 4.8 (SE 0.1); CPAP/
OA MD (SD): 0; CPAP/OP MD
(SD): —0.2; p-value: ns

DSST

CPAP: 52.0 (SE 2.0); OP: 51.0
(SE 2.0); MD (SD): 1, p-value:
0.05

Block design

Data not reported because
there was no statistically
significant difference between
CPAP and oral placebo

DSST

CPAP: 52.0 (SD 13.0); OP: 52.0
(SD 14.0); MD (SD): 0, p-value:
ns

Block design

CPAP: 33.0 (SD 9.0); OP: 31.0
(SD 8.0); MD (SD): 2, p-value:
ns

DSST

CPAP: 59.0 (SD 12.0); OP: 57.0
(SD 14.0); MD (SD): 2, p-value:
0.0004
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Parallel trials

Barbé et al., 20018

Dimsdale et al.,
20007 (related

paper''’)

Henke et al., 20018

Lojander et al.,
1999'3

Baseline

Block design

CPAP: NR; OP: NR; both: 29.0
(SD 10.0), n=34

Digit symbols

CPAP: 42.0 (SE 2.0), n=29; OP:

44.0 (SE 4.0),n =25

Block design

CPAP: 33.0 (SE 1.0), n=129; OP:

32.0 (SE 2.0), n =125

Digit forwards

CPAP: 9.0 (SE 0.3), n =29; OP:
10.0 (SE 0.4), n =25

Digit symbols

CPAP: 51.3 (SE 2.3), n = 20;
sham CPAP: 52.9 (SE 2.8),
n=16

Digit forwards

CPAP: 8.1 (SE 0.7), n = 20;
sham CPAP: 8.6 (SE0.8),n=16

Digit forwards and backwards

CPAP: 4.7 (SE I.1), n=20;
sham CPAP: 14.7 (SE 1.2),
n=16

Digit symbols and digit backwards

Verbal intelligence quotient

CPAP: 121 (110-148), n= I0;
CM: 111 (91-140), n= 17

Performance quotient

CPAP: 115 (110-143), n=10;
CM: 114 (84-147),n=17

Follow-up 1| Follow-up 2

Block design

CPAP: 31.0 (SD 12.0); OP:
32.0 (SD 10.0); MD (SD): -1,
p-value: ns

Digit symbols

CPAP: 43.0 (SE 3.0), n =29; OP:
47 (SE 4.0), n=25; MD (SD):
—4, p-value: > 0.20 (difference
in change)

Block design

CPAP: 34.0 (SE 1.0), n=29;
OP: 33.0 (SE 2.0), n=25;
MD (SD): I, p-value: >0.20
(difference in change

Digit forwards

CPAP: 9.0 (SE 0.3), n= 29; OP:
10.0 (SE 1.0), n =25; MD (SD):
-1, p-value: > 0.20 (difference
in change)

Digit symbols

CPAP: 53.2 (SE 2.5), n =20;
sham CPAP: 53.5 (SE 3.0),
n=16; MD (SD): -0.3, p-value:
ns

Digit forwards

CPAP: 8.6 (SE 0.6), n = 20;
sham CPAP: 8.7 (SED 0.7),
n=16; MD (SD): -0.1, p-value:
ns

Digit forwards and backwards

CPAP: 6.2 (SE |.1),n= 20;
sham CPAP: I5.1 (SE 1.3),
n=16; MD (SD): I.1, p-value:
ns

Data presented as graphs.
Rather than assess change
scores a binary variable was
created of improved or not
improved and the two groups
were compared based on
this. No significant difference
between groups

Verbal intelligence quotient

CPAP: [ I5,n=10; OP: 104,
n = 16; p-value: ns

Verbal intelligence quotient

CPAP: | 14,n=9; OP: 105,
n = 12; p-value: ns

Performance quotient

CPAP: 123, n=10; OP: 109,
n = 16; p-value: ns

Performance quotient

CPAP: 106, n=9; OP: 109,
n = 12; p-value: ns



DOI: 10.3310/htal 3040

Health Technology Assessment 2009; Vol. |3: No. 4

Table 53 Summary of neurocognitive outcomes for individual studies

Baseline
Digit symbols

CPAP: 9 (SD 3), n = 66; CM: 9
(SD3),n=59

Monasterio et al.,
2001 '

Block design

CPAP: 10 (SD 3), n = 66; CM:
10 (SD 3), n=59

Digit forwards and backwards

CPAP: 10 (SD 2), n=66; CM:

10 (SD 3),n=59
Norman et al., Digit symbols
73
2006™ related CPAP: 65.8, n = 17; sham CPAP:
paper™) 67.6,n= 14
Digit forwards

CPAP: 18.6, n = 17; sham CPAP:

21.2,n=14

Letter sequencing

CPAP: 1 1.0, n=17; sham CPAP:

11.7,n=14

Symbol search

CPAP: 31.8, n=17; sham CPAP:

32.1,n=14

Follow-up | Follow-up 2

Digit symbols (scaled score)

CPAP: 9.0 (SD 3.0), n=66; CM:
9.0 (SD 2.0), n=159; MD (SD):
0, p-value: 0.97 (difference in
change)

Block design (scaled score)

CPAP: 11.0 (SD 3.0), n = 66;
CM: 11.0 (SD 3.0), n=59;
MD (SD): 0, p-value: 0.82
(difference in change)

Digit forwards and backwards
(scaled score: mean 10, SD 3)

CPAP: [ 1.0 (SD 3.0), n = 66;
CM: 11.0 (SD 2.0), n =59;
MD (SD): 0, p-value: 0.56
(difference in change)

Digit symbols (no. correct)
CPAP: 73.8,n=17; CM: 68.7,
n=14; MD (SD): 5.1, p-value:
0.256

Digit forwards (total score)
CPAP: 26.4,n=17; CM: 22.5,

n=14; MD (SD): 3.9, p-value:
0.378

Letter sequencing

CPAP: 11.9,n=17;,CM: 12.9,
n=14; MD (SD): I, p-value:
0.827

Symbol search (no. correct)
CPAP: 33.8,n=17; CM: 37.7,
n=14; MD (SD): -3.9, p-value:
0.614

NB p-value based on treatment
X time interaction (three
treatment arms)

Wechsler Memory Scale (direction of improvement +): This is a battery of memory tests.

Crossover trials

Barnes et al., 2002%  Visual reproduction

CPAP: NR; OP: NR; both: 33.5
(SD 5.4), n=28

Jokic et al., 1999'%® No baseline data; n = 13

Visual reproduction

CPAP: 34.7; OP: 35.1; MD (SD):
—0.4, p-value: ns

Visual reproduction

CPAP: 10.6 (SD 4.4); CM other:
10.3 (SD 2); MD (SD): 0.3,
p-value: 0.72

Orientation

CPAP: 5.0 (SD 0); CM other:
5.0 (SD 0); MD (SD): 0, p-value:
I

continued
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Table 53 Summary of neurocognitive outcomes for individual studies

Parallel trials

Barbé et al., 20018

Baseline

Mental control

CPAP: 6.0 (SE 0.4), n =29;
sham CPAP: 6.0 (SE 1.0), n=25

Verbal paired associate

CPAP: 14 (SE 1.0), n =29; sham
CPAP: 15 (SE 1.0), n =25

Follow-up |

Information

CPAP: 5.5 (SD 1.2); CM other:
5.9 (SD 0); MD (SD): -0.4,
p-value: 0.14

Mental control

CPAP: 7.3 (SD 2.1); CM other:
7.4 (SD 1.2); MD (SD): -0.1,
p-value: 0.9

Logical memory

CPAP: 11.4 (SD 3.3); CM other:

12.0 (SD 3.8); MD (SD): -0.6,
p-value: 0.42

Associate learning

CPAP: 14.8 (SD 1.0); CM
other: 16.6 (SD 4.2); MD (SD):
—1.8, p-value: 0.06

Digit forwards
CPAP: 6.5 (SD 2.1); CM other:

6.5 (SD 1.5); MD (SD): 0,
p-value: |

Digit backwards
CPAP: 4.9 (SD 2.1); CM other:

5.0 (SD 1.7); MD (SD): 0.1,
p-value: 0.86

Recall (logical memory)
CPAP: 9.0 (SD 5.0); CM other:

9.5 (SD 3.5); MD (SD): -0.5,
p-value: 0.52

Recall (visual reproduction)

CPAP: 9.2 (SD 4.5); CM other:
9.9 (SD 2.1); MD (SD): -0.7,
p-value: 0.15

Recall (associate learning)
CPAP: 6.1 (SD 3.1); CM other:

6.3 (SD 3.3); MD (SD): -0.2,
p-value: 0.54

Memory quotient

CPAP: 122.2 (SD 24.7); CM
other: 122.8 (SD 20.2); MD
(SD): —0.6, p-value: 0.83

Mental control

CPAP: 6.0 (SE 0.4), n =29;
sham CPAP: 7.0 (SE 0.4);
MD (SD): —I, p-value: >0.20
(difference in change)

Verbal paired associate

CPAP: 15.0 (SE 1.0), n=29;
sham CPAP: 15.0 (SE 1.0),
n=25; MD (SD): 0, p-value:
> 0.20 (difference in change)

Follow-up 2
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Table 53 Summary of neurocognitive outcomes for individual studies

Baseline

Lojander et al.,
1999'13

Memory quotient

CPAP: 128 (105 to 151),n=10;
CM: 118 (99 to 150),n=17

Monasterio et al., No baseline data reported

2001 100

Follow-up | Follow-up 2

Memory quotient

CPAP: 129n=10; CM: | 15,
n = 16; p-value: ns

Memory quotient

CPAP: 121 n=9; CM: 120,
n=12; p-value: ns

Mental control (percentile)

CPAP: 51.0 (SD 274), n = 66;
CM: 53.0 (SD 27.0), n=59;
MD (SD): -2, p-value: 0.08
(difference in change)

Verbal paired associate
(percentile)

CPAP: 41.0 (SD 30.0), n = 66;
CM: 43.0 (SD 32.0), n=59;
MD (SD): -2, p-value: 0.63
(difference in change)

Verbal paired associate
(percentile)

CPAP: 61.0 (SD 24.0), n = 66;
CM: 63.0 (SD 25.0), n=59;
MD (SD): -2, p-value: 0.06
(difference in change)

Word Paired Memory Recall (direction of improvement +): Respondents were asked to learn a series of word-pair
associates; this was followed by a retention period, after which respondents were asked to recall target words.

Crossover trials

Barnes et al., 20028  CPAP: NR; OP: NR; both: |.5
(SD 1.2),n=28

CPAP: 1.9; OP: 1.55; MD (SD):
0.35, p-value: ns

BVM-DL, Brief Visuospatial Memory (delayed learning); BVM-TR, Brief Visual Memory (total recall); CM, conservative
management; DSST, Digit Symbol Substitution Test; DST, Driver Simulator Test; NART, National Adult Reading Test; NR,

not reported; OA, oral appliance; OP, oral placebo; PASAT, Paced Auditory Serial Addition Task; RT, reaction time; WAIS-R,

Wechsler Adult Intelligence Scale-Revised.

a Values presented are median (range).

b Values are median (interquartile range).

¢ Values presented are median (5th-95th percentile).
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Study or Treatment Control Events/hour Events/hour Weight Events/hour
subcategory n n (SF) (random) 95% CI % (random) 95% CI
Crossover
Barnes, 2004% 80 80 —9.2000 (4.6224) = 11.28 —9.20 (-18.26 to —0.14)
Subtotal 95% ClI 80 80 L 4 11.28 —9.20 (-18.26 to —0.14)
Test for heterogeneity: not applicable
Test for overall effect: Z = 1.99 (P = 0.05)
Parallel
Henke, 2001% 27 18 —59.8000 (6.2908)  —=— 10.72 —59.80 (—72.13 to —47.47)
Monasterio, 2001'® 66 59 —11.0000 (1.6327) = 11.91 —11.00 (—14.20 to —7.80)
Chakravorty, 2002° 32 21 —26.0000 (6.7449) —-— 10.55 —26.00 (—39.22 to —12.78)
Pepperell, 2002% 53 51 —19.5000 (2.3265) - 1.8l —19.50 (—24.06 to —14.94)
Becken, 2003'” 16 16 —30.0000 (7.3418) —— 10.32 —30.00 (—44.39 to —15.61)
Lam, 20077° 34 33 —17.7000 (2.7296) - 11.74 —17.70 (-23.05 to —12.35)
Norman, 20067 18 15 —46.7000 (8.3163) —— 9.93 —46.70 (—63.00 to —30.40)
Spicuzza, 2006 15 10 —54.9000 (2.7194) - 11.74 —54.90 (-60.23 to —49.57)
Subtotal (95% ClI) 261 223 > 88.72 —32.73 (—46.13 to —19.34)
Test for heterogeneity: %* = 241.10, df = 7 (p < 0.00001), I* = 97.1%
Test for overall effect: z=4.79 (p < 0.00001)
Total (95% Cl) 341 303 > 100.00  —30.06 (—42.40 to —17.72)
Test for heterogeneity: %> = 249.47, df = 8 (p < 0.00001), I* = 96.8%
Test for overall effect: z=4.78 (p < 0.00001)
-100 -50 O 50 100
Favours CPAP Favours
dental device
FIGURE 44 Apnoea—hypopnoea index (CPAP versus placebo/usual care).
Study or CPAP Control Events/hour Weight Events/hour
subcategory n n (random) 95% CI % (random) 95% CI
Crossover
Ferguson, 1996 19 19 - 4.6l —14.00 (-22.90 to —5.10)
Ferguson, 1997% 20 20 - 6.40 —10.00 (=17.29 to -2.71)
Engleman, 2002'® 48 48 = 14.29 ~7.00 (—11.04 to —2.96)
Olson, 2002'"7 24 24 = 13.92 —5.10 (-9.24 to —0.96)
Randerath, 2002'% 30 30 - 5.94 —10.60 (—18.24 to —2.96)
Tan, 2002'% 21 21 = 12.67 —4.90 (-9.39 to —0.41)
Barnes, 2004% 80 80 L 22.24 —9.20 (—-11.57 to —6.83)
Subtotal (95% ClI) 232 232 (] 80.07 —7.85 (-9.76 to —5.93)
Test for heterogeneity: > = 7.42, df = 6 (p = 0.28), I’ = 19.1%
Test for overall effect: z = 8.03 (p < 0.00001)
Parallel
Fleetham, 2002'"' 50 51 - 5.38 —18.00 (—26.12 to —9.88)
Lam, 20077° 34 34 = 14.86 —7.80 (—11.77 to —-3.83)
Subtotal (95% ClI) 84 85 L 4 19.93 —12.26 (—22.18 to —2.34)
Test for heterogeneity: y* = 4.89, df = | (p = 0.03), I* = 79.6%
Test for overall effect: z=2.42 (p = 0.02)
Total (95% ClI) 326 317 ¢ 100.00 —8.39 (—10.46 to —6.33)
Test for heterogeneity: x> = 13.13,df =8 (p =0.11), *=39.1%
Test for overall effect: z=7.96 (p < 0.00001)
~100 50 0 50 100
Favours CPAP Favours
dental device

FIGURE 45 Apnoea—hypopnoea index (CPAP versus dental devices).
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dental device

Study or CPAP Oral appliance OR (random) Weight OR (random)
subcategory n/N n/N 95% CI % 95% CI
Engleman, 2002'% 2/26 1/25 —_—t— 6.41 2.00 (0.17-23.56)
Fleetham, 2002'"' I1/51 23/50 —— 51.67 0.32 (0.14-0.77)
Randerath, 2002'% 0/8 1/12 _— 3.53 0.45 (0.02-12.49)
Burner, 2004 7/34 9/34 = 30.66 0.72 (0.23-2.23)
Lam, 20077 1/34 4/34 —_— 7.73 0.23 (0.02-2.15)
Total (95% Cl) 153 155 > 100.00 0.46 (0.24-0.85)
Total events: 21 (CPAP), 38 (Oral appliance)
Test for heterogeneity: y* = 2.99, df = 4 (p = 0.56), I* = 0%
Test for overall effect: z =2.46 (b = 0.01)

0.0l 0.1 | 10 100

Favours CPAP Favours

FIGURE 46 Withdrawals (CPAP versus dental devices).
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Appendix 6

Type of economic
evaluation

Currency used, year

Study design

Perspective

Participants

Setting, country of study
Intervention group
Control group

Resources used

Source of effectiveness
data

Length of follow-up

Source of resource use
data

Source of unit cost data

Link between cost and
effectiveness data

Clinical outcomes
measured and methods of
valuation used

Ayas et al., 2006'*

Cost-—utility analysis

US$, 2003

Markov model using effectiveness estimates
from one study and adjusting these for the
impact of RTAs, based on a random-effects
meta-analysis of eight before and after studies

Third-party payer. Societal perspective

Data from 99 patients with moderate to
severe OSAHS were used to establish the
proportion of patients in each sex/age group

us
CPAP
No CPAP

Health care; costs of diagnosis and treatment
of OSAHS, costs attributable to motor vehicle
accidents and maintenance costs of the
devices and costs of medical follow-up

Base case used single study (Chakravorty et
al., 2002%). For patients who had an RTA,
utility estimates were adjusted using the FCI

5 years

A primary referral centre and national data.
Not all sources of resource use data were
reported

The cost of CPAP was obtained from
Medicare fee schedules. Costs of RTAs were
obtained from the National Highway Traffic
Safety Administration

Cost and effectiveness data were not linked
directly

The base case used a single study
(Chakravorty et al., 2002%) to obtain the
relative treatment effect of CPAP vs do
nothing. The utilities were elicited using
patient preferences and were valued using the
standard gamble. For the secondary analysis,
EQ-5D estimates were used based on
societal preferences (Jenkinson et al., 1998
and Mar et al., 2003'%). For patients who had
an RTA, utility estimates were adjusted using
rating scale preference weights obtained from
the FCI (Graham et al., 1997'%)

Mar et al., 2003'%

Cost-utility analysis

Euros (converted from Spanish pesetas), 2000

Semi-Markov model using effectiveness
estimates from a before and after study

Health-care perspective

Based on a cohort of 5000 patients with
moderate to severe OSAS to establish the
proportion of patients in each sex/age group

Spain
nCPAP
No CPAP

Health care; costs of investigation, diagnosis
and treatment of OSAS, costs attributable to
CVE morbidity and maintenance costs of the
devices and costs of medical follow-up

Survey of OSAS patients before the initiation
of CPAP and 3 months post CPAP

Results were extrapolated to 5 years and over
the lifespan of the patient

Single sleep centre located in a hospital

The device cost was the price of the CPAP
S VI Plus model. Regional hospital costs were
used for the health-care costs

Cost and effectiveness data were not linked
directly

Utility values were obtained using the EQ-5D.
The health states for 46 patients were elicited
and societal preferences were applied using
the time trade-off technique

No data were available on quality of life

in OSAS patients with stroke and CHD;
therefore this was modelled by assigning
quality adjustment factors of 0.8 and 0.9
respectively to these health states, based on
an estimate in the published literature
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ResMed, 2007'%°

Cost-utility analysis and cost-effectiveness analysis

£ sterling, 2005

Markov model using effectiveness estimates from a before
and after study

Health-care perspective

Based on a simulated cohort of 2000 patients with moderate
to severe OSAHS

UK
CPAP (fixed)
CPAP (auto); no CPAP

Health care; costs of investigation, titration, diagnosis and
treatment of OSAHS, costs attributable to CVE and RTA
morbidity and maintenance costs of the devices and costs of
medical follow-up

Base case used Mar et al., 2003'? results

14 years. Used results of Marin et al., 2005'*° and Mar et

al., 2003'% to calculate annual incidence of fatal and non-

fatal CVE and cerebrovascular events in CPAP-treated and
untreated patients with severe OSAHS (AHI >30) to |12 years
and extrapolated these results over another 2 years. Used the
Mar et al., 2003' results to estimate the ratio of CHD and
stroke in patients with untreated severe OSAHS as |.185 and
1.353 respectively. Estimated the ratio of developing CHD to
stroke as | : |.13. Estimated ratio of CHD to stroke in treated
patients as | : |. Using these estimates, ResMed calculated the
annual risk of CVE and stroke

19 clinicians

List prices, published literature, government statistics

Cost and effectiveness data were not linked directly

Utility values were obtained from the EQ-5D using the Mar
et al., 2003'2results. The health states for 46 patients were
elicited and societal preferences were applied using the time
trade-off technique

No data were available on quality of life in OSAHS patients
with stroke and CHD; therefore this was modelled by
assigning quality adjustment factors of 0.8 and 0.9 respectively
to these health states, based on an estimate in the published
literature. To estimate utility associated with a non-fatal RTA,
ResMed took the average utility for OSAHS and a non-fatal
CVE in treated and untreated patients

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Chilcott et al., 2000**

Cost-utility analysis

£ sterling, no report of financial year of costs

Review synthesis. Effectiveness estimates based on results
from two studies. Estimates based on before and after data

Health-care perspective

Patients referred to a sleep clinic. Typically middle-age group
(45+ years old)

UK
nCPAP
Dental devices; no CPAP

Health care; costs of investigation, diagnosis and treatment
of OSAHS and maintenance costs of the devices and costs of
medical follow-up

Three studies (Waterhouse et al., 2000'**'*' and Jenkinson et
al., 199977) using before and after (up to 4 weeks) initiation of
CPAP Jenkinson, 19997

5 years

Published literature, administrative database and clinical
opinion

Published literature, administrative database and clinical
opinion

Cost and effectiveness data were not linked directly

Utility values generated via SF-36 survey, using the Brazier et
al., 1998'* algorithm. Societal preferences were applied using
the TTO and/or standard gamble

continued
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Appendix 6

Outcome results/adverse
events

Cost data handled
appropriately

Cost results

Subgroup analysis

Modelling summary

Direction of result with
appropriate quadrant
location

Statistical analysis for
patient-level stochastic
data

Appropriateness of
statistical analysis

Uncertainty around cost-
effectiveness expressed
and appropriateness of
method of dealing with
uncertainty around this

Ayas et al., 2006'*

CPAP utility = 0.55, no CPAP utility = 0.32.
Treatment with CPAP reduced the rate of
RTAs sevenfold (OR of RTA with CPAP vs
no CPAP =0.15, 95% CI 0.10-0.22. No
consideration was given to the effect of
adverse events due to CPAP

The incremental QALY for CPAP was 0.75
QALYs, i.e. 2.22 QALYs (95% CI 0.86-3.89)
vs 1.47 QALYs (95% Cl 0.28-3.08)

Some unit costs and resource use were
reported separately

From the third-party payer perspective, the
incremental cost for CPAP was $2519, i.e.
$4177 (95% Cl $2804-$6057) vs $1659
(95% CI $283-$3936)

From the societal perspective, CPAP was
more costly, i.e. $7123 (95% Cl $4324-
$11,906) vs $6887 (95% CI $3113-$14,843)

Not undertaken

Third-party payer perspective: CPAP more
costly and more effective than no CPAP.
ICER = $3354 per QALY (95% Cl $1062—
$9715)

Societal perspective: CPAP more costly and
more effective. ICER =$314 (95% Cl cost
saving to $6114)

From the third-party payer perspective and
the societal perspective, 100% of simulations
favoured the cost-effectiveness of CPAP,

assuming the threshold value is $50,000 per
QALY

North-east quadrant

Not undertaken

Not undertaken

Yes

Mar et al., 2003'%

Among the patients who were diagnosed with
moderate to severe OSAS, there was a 10%
dropout rate from treatment in the first year.
In the analysis this impacted on costs but was
not included in terms of outcomes

The mean EQ-5D score was 0.738 (0.646—
0.829) before beginning nCPAP. The mean
gain 3 months later was 0.073 (0.015-0.131)

QALYs were 3.73 at 5 years and 14.38 over
the lifespan in the nCPAP arm, and 3.39 at 5
years and 12.90 over the lifespan in the no
CPAP arm

Unit costs and resource use were reported
separately

Costs were €2719 at 5 years and €7902
over the lifespan in the nCPAP arm, and €55
at 5 years and €591 over the lifespan in the
no CPAP arm

Not undertaken

nCPAP was estimated to be more costly and
more effective than no CPAP. The ICER for
CPAP was €786 per QALY over a 5-year
time horizon and €4938 per QALY for the
lifetime horizon

North-east quadrant

Not undertaken

Not undertaken

No
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ResMed, 2007'%°

The utility associated with untreated OSAHS is 0.738 and
with treated OSAHS is 0.81 |. The utility of non-fatal stroke in
untreated OSAHS patients was 0.590 and in treated patients
was 0.649. The utility of non-fatal CVE in untreated OSAHS
patients was 0.664 and in treated patients was 0.730. The
utility of non-fatal RTA in untreated OSAHS patients was
0.701 and was 0.771 in treated patients

At 14 years the estimated QALY gains were 7.22 (6.85-7.62)
for no treatment, 8.19 (7.79-8.69) for CPAP (fixed) and 8.32
(7.97-8.81) for CPAP (auto)

It was estimated that 79% of patients would continue to use
CPAP (fixed) and 84% CPAP (auto) after the first year of
treatment and that following this there would be no further
loss to compliance

Unit costs and resource use were reported separately

Costs were estimated over |4 years. From the NHS
perspective the cost of no treatment was £10,645 (95% CI
£7912-£14,177), and £9086 (95% CI £6851—£11,117) for
CPAP (fixed) and £8622 (95% CI £6712-£10,947) for CPAP
(auto)

Not undertaken

CPAP was estimated to be more costly and more effective
than no CPAP

South-east quadrant

Not undertaken

Yes

Yes

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Chilcott et al., 2000**

The gain in HRQoL as measured by the SF-36 single index
was 0.12 QALYs (95% CI 0.09-0.16) over | year

Unit costs and resource use were reported separately

Total recurring annual cost of £250 per patient on long-term
CPAP therapy

Not undertaken

Authors undertook a review of the evidence. nCPAP was
estimated to be more costly and more effective than no
CPAP The ICER for CPAP was £8300 at | year and £3200
at year 5. Small differences in clinical effectiveness and cost
were found when comparing nCPAP with dental devices but
these were not explicitly quantified

North-east quadrant

Not undertaken

Not undertaken

No

continued
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Appendix 6

Sensitivity analysis and
appropriateness

Modelling inputs and
appropriate techniques

Authors’ conclusions

Ayas et al., 2006'*

Sensitivity analysis was undertaken on utility
values, discount rate, compliance rate, time
horizon, scaling factor for converting lifetime
costs to the 5-year model time frame and
reduction in rates of RTAs according to the
95% confidence limits determined in the
meta-analysis. Probabilistic sensitivity analysis
was also undertaken. The analyses were
appropriate

Markov model using second-order Monte
Carlo simulations to generate 1000
incremental cost and effectiveness pairs was
appropriate

Treatment for OSAHS with CPAP has a
cost-effectiveness in line with that of other

commonly funded treatments such as
antihypertensive drugs

Mar et al., 2003'%

A series of univariate and multivariate
sensitivity analyses were conducted by

age, sex, relative risk of stroke (untreated),
different utility estimates, benefit of n\CPAP
on blood pressure, dropout rate, cost of
nCPAP and discount rate/s

It was found that the estimation of the ICER
was sensitive to the time horizon

Yes

Treatment for OSAS with nCPAP has

a cost-effectiveness in line with that of
other commonly funded treatments such
antihypertensive drugs. The key clinical
benefit of nCPAP is improvement in the
quality of life of patients with OSAS

AHI, apnoea—hypopnoea index; CHD, coronary heart disease; Cl, confidence interval; CVE, cardiovascular event; EQ-
5D, EuroQol-5 Dimensions; FCI, Functional Capacity Index; HRQoL, health-related quality of life; ICER, incremental
cost-effectiveness ratio; nCPAP nasal continuous positive airway pressure; OSAHS, obstructive sleep apnoea—hypopnoea
syndrome; OSAS, obstructive sleep apnoea syndrome; QALY, quality-adjusted life-year; RTA, road traffic accident; SF-36,
Medical Outcomes Survey Short Form; TTO, time trade-off.
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ResMed, 2007'%°

A series of univariate and multivariate sensitivity analyses
were conducted as reported in Table 20

Yes

CPAP (fixed) dominates no treatment and CPAP (auto)
dominates no treatment after a minimum of 2 years’
treatment. Based on current evidence, use of CPAP (auto) is
associated with marginally better outcomes and no additional
cost compared with CPAP (fixed)

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

Chilcott et al., 2000**

A series of univariate sensitivity analyses were conducted on
impact of analytical time horizon, costs of investigation for
nCPAR long-term costs of maintenance, follow-up and other
health-care resource usage, long-term impact of gross annual
health-care costs, potential impact of improved mortality
from use of nCPAP treatment, impact of uncertainty in
morbidity benefits from nCPAP therapy and discount rate

Not undertaken

Treatment for OSAHS with CPAP has a cost-effectiveness

in line with that of other commonly funded treatments. The
incremental cost-effectiveness of nCPAP over dental devices
was likely to be highly uncertain
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Appendix 7

Review of utility data

he approach recommended by the National

Institute for Health and Clinical Excellence
(NICE) and other bodies, when undertaking
cost-effectiveness analyses, is to measure the
incremental cost per quality-adjusted life-year
(QALY) gained of the intervention under study
versus an appropriate comparator. QALY are
calculated by multiplying the amount of time
spent in a health outcome by the preference value
or utility attached to that outcome. This latter
quality adjustment is based on a set of values or
weights for each possible health state that reflect
the relative desirability of that health state as
judged by individuals or society. In the case of
cost-effectiveness studies of CPAP, utility values are
required that quantify the impact on HRQoL of
experiencing sleep apnoea and also the influence
of receiving CPAP therapy on HRQoL. This report
reviews the clinical and cost-effectiveness literature
on CPAP and sleep apnoea in order to identify
possible utility values for the economic analysis.

A search was undertaken of the MEDLINE
database in order to identify relevant literature.
The search strategy identified 160 abstracts.
Abstracts were screened by one reviewer (SvH) and
copies of those that were considered relevant were
obtained. Four papers were identified as containing
potentially relevant HRQol /utility data. These are
appraised below with respect to their utility data.

Tousignant et al., 1994'*

This study assessed the impact of nCPAP therapy
on the quality of life of 19 patients with sleep
apnoea.

Patients attending a hospital sleep clinic (mean age
57 years, SD 10), who had been receiving nCPAP
treatment for an average of 9 months, completed a
standard gamble exercise. The health states valued
were receiving treatment for nCPAP, pre-treatment,
full health and immediate death. To assess the
reliability of the results patients completed the
exercise on two occasions 2-3 weeks apart. The
mean utility score for the pre-treatment health state
was 0.63 (0.29) and the mean utility score for the
nCPAP treatment health state was 0.87 (0.17). The
intraclass correlation coefficients for the retest data

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

were above 0.7 for both the treatment health state
and the pre-treatment health state.

Comments

As all the patients were currently receiving nCPAP
therapy, the valuation of their pre-treatment
health state was done retrospectively. Given this,

it is difficult to ascertain the extent to which the
difference in pre-treatment and treatment utility
scores is a real difference, reflecting the impact

of nCPAP treatment and the extent to which it
demonstrates some sort of measurement error due
to bias in recall.

Jenkinson et al., 1997'%2

This study compared the performance of three
commonly used quality of life measures [SF-36, EQ-
5D and the Functional Limitations Profile (FLP)] in
patients with sleep apnoea before and after nCPAP
therapy and compared the data with those for a
normal population.

One hundred and eight male patients (mean age
50 years, SD 10) with a mean baseline ESS of 14
(SD b5) attending a sleep clinic for a therapeutic
assessment of nCPAP therapy completed the
three HRQoL measures before and 5 weeks after
commencing treatment.

At baseline the mean EQ-5D index score was 0.79
(0.21) and after treatment the score had increased
to 0.84 (0.25), which was not statistically significant
and indicates only minor benefits from nCPAP
therapy. In contrast, both SF-36 and the FLP
showed statistically significant improvements in
scores on the majority of their dimensions. The
authors suggest that the failure of EQ-5D to show a
similar magnitude of change to the other measures
may be because it does not contain questions that
specifically address areas of health thought to be
affected by sleep apnoea such as sleep, tiredness,
energy and social functioning. With this in mind,
they caution the use of measures such as EQ-5D
when evaluating therapy in this area.

Comments
Unlike the SF-36 and FLP, EQ-5D does not contain

dimensions relating to sleep and/or vitality,
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which undoubtedly are of importance in this
area; however, its usual activities dimension does
arguably measure aspects of social functioning.

If the intention were to measure change in
sleepiness or tiredness then EQ-5D would not

be the first choice. However, if the intention is

to measure change in overall HRQoL then EQ-
5D is a well-validated, globally used measure

that, unlike the other two measures, generates a
score that is weighted by the values of the general
population. The EQ-5D index score is the main
output of interest to those who require a score for
use in decisions relating to resource allocation.
However, within the context of this paper, it is not
clear why the authors restrict their assessment of
the performance of EQ-5D to the performance
of the EQ-5D index score alone and appear to
disregard the EQ-5D visual analogue scale score or,
indeed, the score on the five dimension questions
separately.

Chakravorty et al., 2002°

This study compared the effectiveness of CPAP
therapy with a conservative lifestyle management
as assessed using two different methods for eliciting
health utilities (EQ-5D and a standard gamble
task).

Seventy-one patients referred to a hospital sleep
clinic with a history of snoring and excessive
daytime sleepiness were recruited to the study and
randomised to receive either CPAP therapy or
lifestyle management. Each treatment phase lasted
for 3 months. Prior to randomisation and at the
end of treatment patients completed EQ-5D and
a standard gamble task in which they were asked
whether they would choose to stay in their current
state of health or receive treatment leading to one
of two outcomes: either complete cure or failure
leading to a worst health state/death.

Standard gamble scores showed a mean gain

of 0.23 (from 0.32 to 0.55) for the CPAP group
compared with a gain of 0.04 (from 0.31 to 0.35)
for the lifestyle group. In comparison, EQ-5D
index scores showed a much smaller mean gain of
0.04 (from 0.73 to 0.77) for the CPAP group and
no change for the lifestyle group. Both groups
showed significant improvements in their ESS
score, and the CPAP group but not the lifestyle
group also showed significant improvement in their
AHI score.

The authors suggest that the results indicate that
EQ-5D may not be an appropriate instrument to

use among patients with sleep apnoea because

it only showed a mild change in patients with an
effective positive treatment response to CPAP,

and failed to record the small improvement

seen in the lifestyle group (as measured using
standard gamble). However, it should be

noted that the lifestyle group did not show
significant improvement in terms of the objective
polysomnographic measures reported in the study.

Comments

EQ-5D scores were relatively high at baseline and
were similar to those reported in other studies for
this patient group.

It is not surprising that the utility values obtained
using the two methods are different as they were
elicited by means of completely different questions.
Given this, the authors’ conclusions about EQ-5D
appear to be somewhat unwarranted.

Comparing utility values elicited using two
different methods is problematic; the authors
appear to treat the utilities elicited using the
standard gamble approach as the ‘gold standard’
but their justifications for doing so in this context,
other than describing the standard gamble
approach as the ‘classical approach to calculating
utilities’, are unclear.

Mar et al., 2003'%

This paper aimed to analyse the long-term cost-
effectiveness of nCPAP treatment in patients with
moderate to severe obstructive sleep apnoea in
comparison with conventional treatment.

The authors undertook a survey to obtain EQ-

5D utility values for patients with sleep apnoea.
Forty-six patients referred to a hospital sleep unit
were recruited and interviewed twice, once before
commencing treatment and again after using
nCPAP for 3 months. The mean age of the sample
was 53 years (SD 12), 87% were male and their
mean ESS was 13.8 (SD 5.8). Before starting nCPAP
the mean EQ-5D index score for the sample was
0.738 (0.646-0.829); 3 months later the mean gain
was 0.073 (0.015-0.131). Utilities for non-fatal
stroke and non-fatal CHD also included in the
model were obtained from the literature but were
not specific to patients with sleep apnoea.

Comments

EQ-5D utility values were chosen as the study was
designed to consider CPAP within the context of
resource allocation; in addition EQ-5D has been
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validated in a Spanish population.'** Improvement
was similar to that reported in the study by
Jenkinson et al., 1997'% (see above) which used
EQ-5D in a similar population.However, the
authors point out that the lack of a control group

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

is a limitation of most studies that measure utility
values in patients with sleep apnoea, and warn that
the improvement in HRQoL observed may be an
overestimation due to the placebo effect.
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Appendix 8

Bivariate random-effects
meta-analysis in WinBUGS

he randomised controlled trials identified

in the systematic review reported a range of
outcomes that were potentially relevant to the
appraisal of CPAP for the treatment of OSAHS.
In Chapter 3 a separate univariate meta-analysis
was performed for each outcome of interest
(where there were sufficient data from comparable
studies). An alternative approach would be to
perform a multivariate meta-analysis to jointly
calculate pooled estimates for each outcome.
By performing a multivariate meta-analysis the
correlation between outcomes can be estimated
and incorporated. Under a univariate approach,
outcomes that are not reported are assumed to
be missing completely at random (MCAR) and
the between-study correlation between treatment
effects on different outcomes is assumed to be zero.
Using the multivariate approach, outcomes that are
not reported are assumed to be missing at random
(MAR), with the mechanism for missingness
informed by the between-study correlation and
the treatment effects for those outcomes that are
reported.

Two outcomes identified in the systematic review
were selected to inform the York economic model:
mean difference in ESS score and mean difference
in SBP. A random-effects analysis was performed
in both the univariate and bivariate meta-analysis
approaches, where each study’s summary statistics
[ess; (essVar,), bp, (bpVar,)] were assumed to
represent an estimate of different underlying

true values (essMu, bpMu,), and these underlying
true values were assumed to be drawn from a
distribution with a particular mean (essReMu,
bpReMu) and variance (essReVar, bpReVar). The

framework for the bivariate approach is as follows:

© 2009 Queen’s Printer and Controller of HMSO. All rights reserved.

ess, N essMu, sls- essVar, essVar,
bp. bpMu, TR @.essVar, bpVar,

essMu, N[ esReMu | 6| o essReVar, @essReVar
bpMu, bpReMu ) ' ) ®essReVar, bpReVar

where ¢,essVar, is the within-study covariance and
®essReVar is the between-study covariance. None
of the trials reported within-study covariance
between mean difference in ESS and mean
difference in SBP, and so a set of patient-level
data containing both outcomes was obtained from
which an informative prior could be specified. In
addition, owing to the small number of studies
reporting both outcomes when incorporating only
SBP measured by ABPM, an informative prior
was specified for the variance (essVar,, bpVar,) to
be used where studies did not report one of the
outcomes of interest. This prior was specified

by multiplying the variance by the sample size,
with a crude adjustment for the study design (i.e.
doubling the sample size for crossover studies).

A product-normal approach was used to specify
the model to estimate the effect of CPAP compared
with conservative management on ESS score and
SBP. The WinBUGS code for the model and the
data sets used in the analyses are presented below.
The output from 10,000 iterations was used to
inform the York economic model after discarding
the first 50,000 iterations.
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WinBUGS code for bivariate random-effects meta-analysis

model {
bpReMu ~ dnorm(0,1.0E-6)
essReMu ~ dnorm(0,1.0E-6)

essReTau <- 1/pow(essReSe, 2)
zReTau <- 1/ (bpReVar - pow (bBeta,?2) *essReVar)

bpReVar <- pow (bpReSe, 2)
essReVar <- pow(essReSe, 2)

bpReSe ~ dunif (0,10)
essReSe ~ dunif (0,10)

bPsi ~ dunif(-0.99,0.99)
bBeta <- (pow (bpReVar,0.5)/pow(essReVar,0.5)) *bPsi

essVarPA ~ dgamma (0.001,0.001)
essVarPB ~ dgamma (0.001,0.001)

bpVarPA ~ dgamma (0.001,0.001)
bpVarPB ~ dgamma (0.001,0.001)

for (i in 1:nStudies) {
essMu[i] ~ dnorm(essReMu,essReTau)

bpMu[i] ~ dnorm(bpReMuD[i], zReTau)
bpReMuD[i] <- bpReMu - bBeta* (essReMu-essMul[i])
ess[i] ~ dnorm(essMuli],essTauli])

essTaul[i] <- 1l/essVar[i]
essVar[i] <- essPopVar[i]/(n[i]l*typli])
essPopVar[i] ~ dgamma (essVarPA,essVarPB)

bpVar[i] <- bpPopVar[i]/(n[i]l*typ[i])

bpPopVar[i] ~ dgamma (bpVarPA, bpVarPB)
bpl[i] ~ dnorm(bpMuD[i],zTauli])
bpMuD[i] <- bpMu[i] - wBetal[i]* (essMu[i]-ess[i])

zTaul[i] <- 1/ (bpVar[i] -
pow (wBeta[i],2) *essVar([i])

wBeta[i] <- pow(bpVar([i],0.5)/
pow (essVar[i],0.5) *wPsiD[1]
wPsiD[i] ~ dnorm(wPsi,t)I(-1,1)
}
wPsi <- 0.2852149
t <= 1/pow(.0739224,2)
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Data for evidence synthesis with daytime SBP based on ABPM

Data
typ ess
1 0
2 -1
1 -5
2 0.1
2 -6
1 -1
2 -3
2 -2
1 -2
2 -0
1 -3
2 -1
2 -2
1 -1
1 -1
1 -3
2 -3
1 -4
1 -4
-4
1 -7
1 -3
1 -4.
2 NA
2 NA
1 NA

o o N

.09

.94

essVar
1.36515856
.16654561

= o

.24835929
.401856
.3409
.5184
.138489
.5041
.92006464
.7689
.46929796
.32069569
.84327489
.5625

P O O o N B O o +FH O N B

.99741689
.99741689
.5041
.1904
.806404
.37562724
.62690025
.46929796

R N RS O N O B

.03083409

NA

NA

bp

3

NA
NA
NA
NA
NA
NA
NA
NA
-2.9
-10.3
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA

NA

bpVvar
13.01117041
NA

NA

NA

NA

NA

NA

NA

NA

29.16
27.88473636
NA

NA

NA

8.4681

NA

NA

NA

NA

NA

NA

NA

NA

5.6169
4.4521
15.47399569
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54
35
105
18
23
111
37
71
142
42
60
114
31
72
56
101
35
42
107
45
48
71
118
13
25
21
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Data for evidence synthesis with daytime SBP based on ABPM and office measurements

typ ess
0

-1

NA

NA

NN R R R R R RN R R R NN RN R NN R NN RN R
|
N

NA

274

@0 o N s

.2

.09

.94

essVar
1.36515856
0.16654561
1.24835929
1.401856
2.3409
0.5184
1.138489
0.5041
0.920064064
1.7689
2.46929796
0.32069569
0.84327489
0.5625
1.99741689
1.99741689
0.5041
2.1904
0.806404
4.37562724
1.62690025
2.46929796
1.03083409
NA

NA

NA

bp
3

NA
NA
NA
NA
NA

NA

NA
NA
NA
NA
NA

NA

bpvar
13.01117041
NA

NA

NA

NA

NA

NA

NA
11.68545856
29.16
27.88473636
NA

NA

NA

8.4681
46.69463
3.009162849
NA

NA

NA

NA

NA

NA

5.6169
4.4521
15.47399569

n
54
35
105
18
23
111
37
71
142
42
60
114
31
72
56
101
35
42
107
45
48
71
118
13
25
21






Feedback

The HTA Programme and the authors would like to know
your views about this report.

The Correspondence Page on the HTA website
(www.hta.ac.uk) is a convenient way to publish
your comments. If you prefer, you can send your comments
to the address below, telling us whether you would like
us to transfer them to the website.

We look forward to hearing from you.

The NIHR Coordinating Centre for Health Technology Assessment

Alpha House, Enterprise Road
Southampton Science Park
Chilworth

Southampton SO16 7NS, UK
Email: hta@hta.ac.uk
www.hta.ac.uk
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