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Abstract

Obstructive sleep apnea (OSA) in children is leading to several consequences as reported in adults. A continuous
positive airway pressure (CPAP) machine is one of the effective treatments in pediatric OSA. However, the CPAP
adherence rate is approximately 50%. This study aimed to evaluate if any interventions that improve CPAP adherence
in pediatric patients with OSA using a systematic review. We included intervention studies on CPAP adherence
in pediatric patients with OSA regardless of machine types. Five databases were used for article searching. Search
terms included OSA, adherence, compliance, and CPAP. The outcomes of this study were adherence rate and usage
hours/minutes. The outcomes were compared between the intervention and comparator groups with descriptive
statistics. There were 2931 articles from 5-database searching. There were 41 articles related with children. There
were 7 articles conducted with any intervention on CPAP compliance. Of those, 4 studies included in the analysis.
There were 3 significant differences between both groups in 2 studies. Those with caregiver support had significantly
longer CPAP use/night by 86.60 minutes (95% Cl 10.90, 162.30) and percentage of CPAP usage more than 4 hours/
night by 18.10% (95% Cl 3.87, 32.33) than those without caregiver support. Those who received BPAP therapy
had higher chance of good PAP adherence than those who received CPAP by 18.17 times (95% CI 5.19, 63.70).
Caregiver support and BPAP therapy significantly improved CPAP adherence in children with OSA. Further studies
are required to add additional comparisons and also other interventions.
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A continuous positive airway pressure (CPAP)
machine is one of the effective treatments in pediatric
OSA.2 A previous study found that adolescent patients

Introduction

Obstructive sleep apnea (OSA) is a disease with col-
lapse of upper airway repeatedly resulting in intermit-
tent hypoxemia during sleep.! A diagnosis of OSA in

children can be made by polysomnography with an
apnea-hypopnea index of 2times/hour.? In adults,
OSA is reported to be associated with several cardio-
vascular diseases.® Similarly, OSA in children is asso-
ciated with several conditions including attention
deficit and hyperactivity disorders, poor attention,
lower 1Q, failure to thrive, hypertension, left ventricu-
lar hypertrophy, and poor quality of life.* Children
with OSA had significantly lower IQ than control
group (85.8 vs 101.1: P .002).3
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Table |I. Characteristics of Pediatric Studies with Obstructive Sleep Apnea (OSA) with Any Intervention on Adherence of a

Continuous Positive Airway Pressure Machine (CPAP).

Definition of Duration of
Study Country  Study design Inclusion adherence Source evaluation  Follow up  Devices
Castorena- Mexico  Cross- Children with  |. Numbers of Download Weekly Preoperative APAP,
Maldonado sectional OSA days/hours of data 7-71 days CPAP
etal' CPAP use
2. Time that
interface is on
Machaalani Australia Retrospective Age 0-18years 70% of nights Download 4weeks | year BPAP,
et al'* with CPAP with =4hours/  data CPAP
or BPAP night
Marcus et al® USA RCT Age 2-16years Usage in minutes Download 3months 3 months Bi-Flex
with OSA, data CPAP,
naive to PAP CPAP
Parmar et al'®* Canada  Retrospective Age |0- I. Average use Download 30 nights 3 months APAP,
I8years with  (minutes/night)  data CPAP,
OSA 2. % use BPAP
>4hours/night

Abbreviations: APAP: automatic CPAP; BPAP: bi-level positive airway pressure machine.

with OSA and being adherent to CPAP had significantly
improved school performance and quality of life than
those without CPAP (P .012 and .034).° Even though
CPAP is effective in 90% of patients, it has a compliance
of approximately 50%. In adults, meta-analysis studies
showed that an additional intervention such as educa-
tional, behavioral, or telemonitoring intervention was
shown to improve CPAP adherence by 0.54 to 0.70 hours/
night.”® However, there is limited data on an effect of
additional interventions to improve CPAP adherence in
pediatric patients with OSA. This study aimed to evalu-
ate if any interventions that improve CPAP adherence in
pediatric patients with OSA using a systematic review.

Methods

This study was a systematic review to evaluate if any
interventions on PAP therapy in pediatric patients with
OSA were associated with good CPAP adherence. We
included intervention studies on CPAP adherence in
pediatric patients with OSA. The studies were either
observational or randomized controlled trial studies
with 2 groups: intervention and comparator group. We
excluded studies with any of the following: non-Eng-
lish, conference paper, study protocol, case report, case
series, commentary, or non CPAP treatment.

There were several available positive airway pressure
machine (PAP) that can be used to treat OSA patients
including standard CPAP, automatic CPAP or APAP,
Bi-Flex CPAP, or bi-level PAP or BPAP. The standard
CPAP has a fixed-level of CPAP pressure, while the
APAP has variable CPAP pressure depending on sever-
ity of OSA. The Bi-Flex CPAP is a specific technology

of the Philips Respironics which lower pressure during
late inspiration and expiration. The Bi-Flex technology
may improve comfort or adherence.” The BPAP, non-
invasive ventilator, produces positive airway pressure
during inspiration and expiration. This machine may be
used to improve adherence of PAP machine.!?

We searched 5 databases in this review: Pubmed,
Central database, Scopus, CINAHL Plus, and Web of
Science. Search terms included OSA, adherence, com-
pliance, and CPAP. The full list of search terms are
shown in an Appendix 1-5. The final search was per-
formed on February 15,2021. After duplication removal,
initial screening was carried out for non-relevant arti-
cles. Only pediatric articles were eligible. Those articles
without intervention were excluded. Of these, any arti-
cles met the study criteria were included in the final
analysis. Data extraction and the full-text reviewed were
performed by 2 independent authors (BS, KS). A prima
flow chart of article searching and included studies was
shown in Figure 1.

The outcomes of this study were adherence rate and
usage hours/minutes. The definition of good adherence
of CPAP in pediatric patients with OSA may be varied,
while the usage data was average use of CPAP per night.
The outcomes were compared between the intervention
and comparator groups with descriptive statistics. For
numerical variables, mean differences between both
groups were calculated and reported with their 95% con-
fidence interval (CI). Odds ratio with 95% CI was com-
puted to compare differences of proportions between
both groups for categorical variables. Heterogeneity was
computed and reported as and I square () when appro-
priate. A forest plot of each comparison was created.
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734 records 385 records 649 records 1,127 records 36 records
identified identified identified identified identified
through PubMed through Central through ISI Web through Scopus through EBSCO
of science

2,931 total records
from 5 database

1,798 records after
duplicates removed

1,798 records
screened

1,757 records
excluded

41 full text articles
assessed for
eligibility

34 full text articles
excluded with
reasons

7 studies included in
qualitative synthesis

3 full text articles
excluded with
reasons

A

4 studies included in
quantitative synthesis

Figure |. Searching results on adherence or compliance of continuous positive airway pressure machine in patients with

obstructive sleep apnea.

Biases of eligible studies were evaluated across 6
domains (sequence generation, allocation concealment,
blinding of participants/personnel and outcome asses-
sors, incomplete outcome data, selective outcome
reporting, and other potential sources of bias) for ran-
domized controlled trial. Biases were categorized as low
risk, high risk, or unclear according to the guidelines
specified in the Cochrane Handbook for Systematic
Reviews of Interventions.!! For observational studies,
the Newcastle-Ottawa Scale adapted for cross-sectional
studies was applied to evaluate study quality.!? The scale
comprised of 3 categories: selection process, compara-
bility, and outcome measurement with a score of 5, 2,
and 3 points, respectively. The total score was 10 points
and classified as very good (9-10points), good
(7-8points), satisfactory (5-6points), and unsatisfied

(0-4 points). Biases or study quality were evaluated by 2
authors independently (BS, CN). Disagreements were
reviewed and reported by a third reviewer (KS). All
analyses were performed by Review Manager 5.4.

Ethical Approval and Informed
Consent

Not required.

Results

There were 2931 articles from 5-database searching. Of
those, there were 1798 articles after removal of dupli-
cated articles. There were 41 articles related with chil-
dren. Of those, 34 articles were excluded due to not
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Table 2. Details and Outcomes of Pediatric Studies with Obstructive Sleep Apnea (OSA) with Any Intervention on
Adherence of a Continuous Positive Airway Pressure Machine (CPAP).

Studies Intervention Comparator N Intervention outcome Comparator outcome
Castorena- APAP (n=21) CPAP (n=27) 48  Hours of use/night 4.5 (2.6)  Hours of use/night 4.5 (2.7)
Maldonado et al'3 % >4hours/night 11 (52%)* % >4hours/night |5 (56%)*
Machaalani et al'* BPAP (n=19) CPAP (n=17) 36 % adherence 15 (80%)* % adherence 13 (76%)*
Hours of use 9.3 (3.8) Hours of use 8.0 (4.1)
% day used 95.6 (10.7) % day used 85.3 (26.6)
% >4hours/night 86.8 (22.7) % >4hours/night 72.4 (35.3)
Marcus et al’ Bi-Flex CPAP  CPAP (n=13) 56  Minutes of used/night 183 Minutes of used/night 125
(n=43) (169) (147)
Parmar et al'® Caregiver No caregiver 107  Minutes of used/night 298.5  Minutes of used/night 211.9
support support (n=42) (206.7) (187.2)
(n=65) % use >4 hours/night 55.7 % use >4 hours/night 37.6
(37.4) (36.2)

*Indicated proportion.

Abbreviations: APAP: automatic CPAP; BPAP: bi-level positive airway pressure machine.

Caregiver support No caregiver support

Mean Difference Mean Difference

Test for overall effect: Z=2.24 (P = 0.02)

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Parmer 2020 2985 206.7 65 2119 1872 42 100.0% 86.60([10.90,162.30]

Total (95% ClI) 65 42 100.0% 86.60 [10.90, 162.30] e — |
Heterogeneity: Not applicable Moo 20 S = 100

No caregiver support Caregiver support

Figure 2. Usage of continuous positive airway pressure machine (minutes) in pediatric patients with obstructive sleep apnea
compared between those received caregiver support and those did not receive caregiver support.

intervention (16 articles), review/book (10 articles),
case series (2 articles), poster presentation (2 articles),
non-English (2 articles), and commentary (1 article).
There were 7 articles conducted with any intervention
on CPAP compliance. Of those, 3 articles were excluded
due to no comparison group (2 articles) and study proto-
col (1 article). There 4 articles published from 2008 to
2020 and conducted in 4 countries: Mexico, USA,
Australia, and Canada (Table 1).%!3-15 One study was a
randomized controlled trial,” while others were retro-
spective (2 articles) and cross-sectional study (1 article).
Adherence data were objectively evaluated by down-
load data from the PAP machine in all 4 articles with the
longest follow up of 1 year.!* The comparator was CPAP
machine, while the intervention groups were caregiver
support, BPAP, APAP, or Bi-Flex CPAP.

There were 247 pediatric patients enrolled in these
4 articles: 148 patients in the intervention group and
99 patients in the comparator group (Table 2).
Regarding outcomes between the intervention and
comparator groups (Table 2 and Figures 2-9), 3 stud-
ies reported on average PAP used/night and adherence
rate.!3"!> Among the outcomes, there were 3 signifi-
cant differences between both groups in 2 studies as
shown in Figures 2 to 4."%!5 Those with caregiver

support had significantly longer CPAP use/night by
86.60 minutes (95% CI 10.90, 162.30) and percentage
of CPAP usage more than 4 hours/night by 18.10%
(95% CI 3.87, 32.33) than those without caregiver
support (Figures 2 and 3). Those who received BPAP
therapy had higher chance of good PAP adherence
than those who received CPAP by 18.17 times (95%
CI5.19, 63.70) as shown in Figure 4. For study quality
of those observational studies, 2 studies were good
studies and | study was satisfactory (Table 3). There
were 2 questionable biases and low risk for biases in 4
items including blinding of participants/personnel/
outcome assessment, incomplete outcome data, selec-
tive reporting, and others (Figure 10).

Discussion

This systematic review showed that caregiver support
and BPAP significantly improved CPAP adherence in
pediatric patients with OSA.

Adherence of medical devices or CPAP may be
complex.'® There are several factors associated with
medical devices such as perception, or experiences on
the device.!” A qualitative study conducted in patients
with chronic obstructive airway disease who required
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Caregiver support No caregiver support Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD __ Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Parmer 2020 557 374 65 376 36.2 42 100.0% 18.10(3.87,32.33]
Total (95% CI) 65 42 100.0% 18.10[3.87,32.33] B
Heterogeneity: Not applicable t t + {
e _ -100 -50 0 50 100
Test for overall effect: Z= 2.49 (P = 0.01) No caregiver support Caregiver support

Figure 3. Percentage of usage of continuous positive airway pressure machine more than 4hours/night in pediatric patients
with obstructive sleep apnea compared between those received caregiver support and those did not receive caregiver support.

BPAP CPAP Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% ClI M-H, Fixed, 95% CI
Machaalani 2016 15 19 13 76 100.0% 18.17[5.19,63.70]
Total (95% Cl) 19 76 100.0% 18.17 [5.19, 63.70] i
Total events 15 13
Heterogeneity: Not applicable E t + i
Test for overall effect: Z= 4.53 (P < 0.00001) .01 0.1 CPAP BPAP 10 100

Figure 4. Proportions of adherence in positive airway pressure machine (PAP) in pediatric patients with obstructive sleep apnea
compared between those received bi-level positive airway pressure machine (BPAP) and those received continuous PAP (CPAP).

BPAP CPAP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Machaalani 2016 93 38 19 8 41 17 100.0% 1.30[-1.29, 3.89]
Total (95% CI) 19 17 100.0% 1.30[-1.29, 3.89]
Heterogeneity: Not applicable I t 1 + i
Test for overall effect: Z= 0.98 (P = 0.33) 100 50 CPAP UBPAP 50 100

Figure 5. Hour usage of positive airway pressure machine (PAP) in pediatric patients with obstructive sleep apnea compared
between those received bi-level positive airway pressure machine (BPAP) and those received continuous PAP (CPAP).

BPAP CPAP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Machaalani 2016 956 107 19 853 266 17 100.0% 10.30[-3.23,23.83]
Total (95% CI) 19 17 100.0% 10.30 [-3.23, 23.83]
Heterogeneity: Not applicable k = T + i
Testfor overall effect: Z=1.49 (P=0.14) L 2 CPAPOBPAP 0 L

Figure 6. Percentage of day usage of positive airway pressure machine (PAP) in pediatric patients with obstructive sleep apnea
compared between those received bi-level positive airway pressure machine (BPAP) and those received continuous PAP (CPAP).

APAP CPAP Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Castorena-Maldonado 2008 1M1 2 15 27 1000%  0.88(0.28,2.76)
Total (95% CI) 21 27 100.0% 0.88 [0.28, 2.76]
Total events 1 15
Heterogeneity: Not applicable b t T t {
Testfor overall effect Z= 0.22 (P = 0.83) U e B

Figure 7. Proportions of adherence in continuous positive airway pressure machine (CPAP) in pediatric patients with
obstructive sleep apnea compared between those received automatic CPAP (APAP) and those received CPAP.
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APAP CPAP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Castorena-Maldonado 2008 45 286 21 45 27 27 100.0% 0.00[1.51,1.51)
Total (95% ClI) 21 27 100.0% 0.00[-1.51,1.51]
Heterogeneity: Not applicable t t t + {
Testfor overall effect Z= 0.00 (P = 1.00) L T

Figure 8. Hour usage of continuous positive airway pressure machine (CPAP) in pediatric patients with obstructive sleep
apnea compared between those received automatic CPAP (APAP) and those received CPAP.

Bi-Flex CPAP CPAP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Marcus 2012 183 169 43 125 147 13 100.0% 58.00[-36.54,152.54] . >
Total (95% CI) 43 13 100.0% 58.00 [-36.54, 152.54] ————m——
Heterogeneity: Not applicable k t + J
i _ -100 -50 0 50 100
Test for overall effect: Z=1.20 (P = 0.23) CPAP Bi-Flex CPAP

Figure 9. Minutes usage of continuous positive airway pressure machine (CPAP) in pediatric patients with obstructive sleep
apnea compared between those received Bi-Flex CPAP and those received CPAP.

Table 3. Study Quality Evaluation by the Newcastle-Ottawa Scale Adapted for Cross-Sectional Studies of the Included
Studies of Pediatric Studies with Obstructive Sleep Apnea with Any Intervention on Adherence of a Continuous Positive
Airway Pressure Machine.

Selection ~ Comparability =~ Outcome Total
Study Study design process (5) 2) measures (3)  (10)  Interpretation
Castorena-Maldonado et al'3  Cross-sectional | 2 3 6 Satisfactory
Machaalani et al'* Retrospective cohort 3 2 3 8 Good
Parmar et al'® Retrospective cohort 2 2 3 7 Good

Figure 10. Biases of a randomized controlled trial of
pediatric studies with obstructive sleep apnea with any
intervention on adherence of a continuous positive airway
pressure machine.

to be treated with non-invasive ventilation. Similarly
to CPAP, discomfort may be associated with chances of
non-adherence.'®?° Experiences of CPAP users with
side effects were another factor of non-adherence.?%2!
Note that these experiences were reported by adult
patients with OSA. In children or adolescent patients
with OSA, factors associated with non-adherence
including sex, development status, and perception.??2?
Girls had higher rate of CPAP adherence than boys
(56.5% vs 43.5%; P .01) and those with developmental
delay had higher chance of CPAP adherence than those
without developmental delay (odds ratio of 2.55; P
.007). Additionally, perceptions or experiences with
CPAP for non-adherence were some excuses such as
does not use when away from home (47%), just want to
forget about OSA (43.1%), not feeling well (42.0%), or
Figure 10. (continued) forgets (39.2%).

Random sequence generation (selection bias)

N | Allocation concealment (selection bias)

. Blinding of participants and personnel (performance bias)
. Blinding of outcome assessment (detection bias)

@ | Incomplete outcome data (attrition bias)

. Selective reporting (reporting bias)

@ | Other bias

Marcus 2012

-~
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Even though there are several factors for CPAP non-
adherence, caregiver support, and BPAP may increase
CPAP use almost 1hour. A previous report found that
children with OSA do not use CPAP because no one
helps them to use CPAP at night in 31.4%.% Therefore,
caregiver support may significantly improve CPAP
adherence. Additionally, parents or caregivers may
assist children to solve with some CPAP issues such as
mask leakage.”* BPAP, non-invasive ventilation, is more
comfort than CPAP resulting in better adherence.”® A
previous study showed that BPAP had significantly used
hours/night than CPAP (2.72 vs 1.49hours, P <.001) in
OSA patients with poor adherence to CPAP.!° The
patients using BPAP reported that BPAP is more com-
fortable than CPAP by visual analog scale (P .02).

There are some limitations in this study. First, there
are no definite criteria for adherence in children.
Criteria used in the included studies may be varied.
Second, the maximum duration of follow up period was
1 year. Third, interventions had only 1 included study
resulting in unable to calculate as a meta-analysis.
Finally, some interventions are not studied such as edu-
cational intervention.

Conclusion

Caregiver support and BPAP therapy significantly
improved CPAP adherence in children with OSA.
Further studies are required to add additional compari-
sons and also other interventions.

Appendix |. Searching Strategy for PubMed (Retrieved on |5 February 2021).

Search ID Search terms

| obstructive sleep apnea[MeSH Terms]

2 sleep apnea syndrome[MeSH Terms]

3 ((obstructive sleep apnea[Title/Abstract]) OR (sleep apnea syndrome[Title/Abstract])) OR (OSA[Title/Abstract])

4 (#1 OR #2) OR #3

5 “Patient Compliance”[Mesh] OR “Medication Adherence”’[Mesh] OR “Treatment Adherence and
Compliance”[Mesh] OR “Compliance”’[Mesh] OR “Guideline Adherence”’[Mesh]

6 (compliance[Title/Abstract]) OR (adherence[Title/Abstract])

7 #5 OR #6

8 Continuous Positive Airway Pressure[MeSH Terms]

9 CPAP[Title/Abstract]

10 #8 OR #9

I (((predict*[Title/Abstract]) OR (independent[Title/Abstract])) OR (factor*[Title/Abstract])) OR (variable*[Title/
Abstract])

12 (#4 AND #7) AND (#10 AND #11)

Appendix 2. Searching Strategy for Central (Retrieved on |5 February 2021).

Search ID

Search terms

(#1 OR #2) OR #3

0O NOoNUT A WN —

#5 OR #6 OR #7

— — 9
— o

#9 OR #10

W~

(#4 AND #8) AND (#11 AND #12)

MeSH descriptor: [Sleep Apnea Syndromes] explode all trees
MeSH descriptor: [Sleep Apnea, Obstructive] explode all trees
(obstructive sleep apnea):ti,ab,kw OR (sleep apnea syndrome):ti,ab,kw OR (OSA):ti,ab,kw

MeSH descriptor: [Patient Compliance] explode all trees
MeSH descriptor: [Treatment Adherence and Compliance] explode all trees

(compliance):ti,ab,kw OR (adherence):ti,ab,kw (Word variations have been searched)

MeSH descriptor: [Continuous Positive Airway Pressure] explode all trees
(CPAP):ti,ab,kw (Word variations have been searched)

(((predict* OR independent) OR (factor* OR variable*))):ti,ab,kw (Word variations have been searched)
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Appendix 3. Searching Strategy for ISI Web of Science
(Retrieved on |15 February 2021).

Search ID Search terms

I TI=(obstructive sleep apnea) OR AB=(obstructive
sleep apnea)

2 TI=(sleep apnea syndrome*) OR AB=(sleep apnea
syndrome*)

3 TI=OSA OR AB=0SA

4 (#1 OR #2) OR #3

5 Tl=compliance OR AB=compliance

6 Tl=adherence OR AB=adherence

7 #6 OR #5

8 KP=compliance OR KP=adherence

9 TI=(Continuous Positive Airway Pressure) OR

AB=(Continuous Positive Airway Pressure)

10 TI=CPAP OR AB=CPAP

I KP=CPAP OR KP=(Continuous Positive Airway
Pressure)

12 #8 OR #7

13 #11 OR #10 OR #9

14 Tl=predict* OR AB=predict*

I5 Tl=independent OR AB=independent

16 Tl=factor* OR AB=factor*

17 Tl=variable* OR AB=variable*

I8 #17 OR #16 OR #15 OR #14

19 #18 AND #13 AND #12 AND #4

Appendix 4. Searching Strategy for Scopus (Retrieved on
I5 February 2021).

(((TITLE-ABS-KEY (obstructive AND sleep AND apnea)
OR TITLE-ABS-KEY (sleep AND apnea AND syndrome*)
OR TITLE-ABS-KEY (osa))) AND ((TITLE-ABS-KEY
(compliance) OR TITLE-ABS-KEY (adherence)))) AND
(((TITLE-ABS-KEY (continuous AND positive AND
airway AND pressure) OR TITLE-ABS-KEY (cpap)))
AND ((TITLE-ABS-KEY (predict*) OR TITLE-ABS-KEY
(independent) OR TITLE-ABS-KEY (factor*) OR TITLE-
ABS-KEY (variable*))))

Appendix 5. Searching Strategy for EBSCO (Retrieved on
I5 February 2021).

Search ID Search terms

Sl TI (obstructive sleep apnea or osa) OR AB
(obstructive sleep apnea or osa)

S2 Tl sleep apnea syndrome* OR AB sleep apnea
syndrome*

S3 SI ORS2

S4 Tl compliance OR AB compliance

S5 Tl adherence OR AB adherence

Sé6 (Tl adherence OR AB adherence) AND (54 OR S5)

(continued)

Appendix 5. (continued)

Search ID Search terms

S7 Tl (continuous positive airway pressure or cpap)
OR AB (continuous positive airway pressure or
cpap)

S8 Tl predict* OR AB predict*

S9 Tl independent OR AB independent

S10 Tl factor* OR AB factor*

SI Tl variable* OR AB variable*

S12 (T1 variable* OR AB variable*) OR (S8 OR S9 OR
SI0 ORSI)

SI3 ((TI variable* OR AB variable*) AND (S8 OR S9
OR SI10 OR SI1)) AND (S3 AND S6 AND S7
AND S12)
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