GRADE assessments general population

Assessors and date: PJ, ML, November 2021, December 2021, April 2022

Outcome: Health-related quality-of-life

Result:
Can sleep interventions increase health-related quality-of-life among children and adolescents?

One study (de Bruin, 2015) that compares EQ-5D-3L (www.euroqol.org) values between the
two active arms, i.e. cognitive-behaviour therapy delivered over the internet versus group
format. Post-treatment data but also longer follow-up.

Forest plot
QoL
Treatment Control mean diff.
Study N Mean SD N Mean SD with 95% CI agegr
de Bruin 2015, de Bruin 2018 Group CBT 38 .05 .16685323 39 .02 .14597945 0.03[-0.04, 0.10) ——— Adol
de Bruin 2015, de Bruin 2018 Group CBT* 38 .1 .16846365 39 .05 .12802344 0.05[-0.02, 0.12] ———— Adol
—
-.05 0 .05 A

Result in text:
Both intervention formats increase health-related quality-of-life among adolescents to some extent, but
the internet format led to a larger increase that is reinforced over the longer follow-up.

Conclusion: Sleep interventions increase health-related quality-of-life slightly among children and
adolescents.

QOutcome Health-related quality-of-life is a composite measure from the questionnaire EQ-5D-3L with a
max value of 1 (ref).
Design Alternatives GRADE value Comments
Study design (@@@@) PDODD 1RCT, n =115
Kriterier Alternatives Mark possible Comments
deductions
Risk of bias No concerns (no deduction) Some concerns of risk of

Some concerns (possible deduction) | x bias in the study.

Serious concerns (-1)
Very serious concerns (-2)

Inconsistency No concerns (no deduction) As only one study
Some concerns (possible deduction) fg“SiSte“?)ég‘_J; possible
Serious concerns (-1) deduction.
Very serious concerns (-2) -2
Indirectness No concerns (no deduction) De((jjuction as only one
study.

Some concerns (possible deduction)

Serious concerns (-1) -1
Very serious concerns (-2)

Imprecision No concerns (no deduction)




Some concerns (possible deduction) | x No statistically significant
Serious concerns (-1) difference between study
- arms, but difference
Very serious concerns (-2) maintained over longer
follow-up.
Other considerations No concerns (no deduction) X No indications of
(e.g. publication bias) Some concerns (possible deduction) publication bias.
Serious concerns (-1)
Does the number of No (no deduction) X Further downrating not
Some concerns imply warranted.
downrating? Yes (-1)
Other comments
Summary Comments
Certainty of evidence High (DO®®) -3 in downratings.
Moderate (DDDO)
Low (@DO0)
Very low (DO O0) Very low
@G000)

Statement: Sleep interventions may increase health-related quality-of-life slightly among children and
adolescents but the evidence is very uncertain.




Outcome: Sleep efficiency, SE

Result:
Can sleep interventions increase sleep efficiency among children and adolescents?

Six studies, of which one study with mixed population (healthy children and children with
ADHD and ASD) (van Maanen, 2017) and two studies with sleep diary data (Kaplan, 2019;
Schlarb, 2018). Post-treatment measurements but two studies with longer-term follow-up (de Bruin
2018; Paine, 2011).

Forest plot
SE
Treatment Control mean diff.
Study N Mean SD N Mean SD with 95% CI agegr
van Maanen 2017 Melatonin 26 1.16  4.142486 28 -.33 3.579239 1.49[-057, 3.55 ——— Child
van Maanen 2017 Bright Light 30 .48 45156346 28 -.33 3.579239 0.81[-1.30, 2.92] —l— Child
Kaplan 2019 Bright Light** 36 3 7.8862539 36 1 43243497 2.00(-0.94, 4.94] —l—— Adol
Schlarb 2018 CBT** 86 1.15 3.1767291 26 -39 3.9051801 1.54[ 0.07, 3.01] —— Child
Blake 2016 CBT 60 .33 5.2619875 63 -69 6.1565507 1.02[-1.01, 3.05] —l— Adol
de Bruin 2015, de Bruin 2019 Internet CBT 39 6 5.3272695 39 -1.5 7.3510679 7.50[ 4.65, 10.35] —l— Adol
de Bruin 2015, de Bruin 2018 Internet CBT* 39 6.2 5.2459508 39 -4 6.1055221 6.60[ 4.07, 9.13] —— Adol
de Bruin 2015, de Bruin 2018 Group CBT 38 52 6.7558863 39 -1.5 7.3510679 6.70[ 3.54, 9.86] —l—— Adol
de Bruin 2015, de Bruin 2018 Group CBT* 38 6.3 65661252 39 -4 6.1055221 6.70[ 3.87, 9.53] —l—  Adol
0 5 10

One additional study is not reported in the forest plot. Paine, 2011 reported cognitive-
behaviour therapy (CBT) for school-aged children resulting in a Cohen’s d value of 1.75 for
the intervention group vs 0.03 for the control group, and 1.85 vs 0.19 at 1 month follow-up.

All studies report increases in sleep efficiency, but the only statistically significant increases
are found in the study on two formats of CBT for adolescents compared with a wait-list
control group (de Bruin, 2015; de Bruin, 2018); both group and internet CBT increases sleep
efficiency more than 6 percent, also at 2 months follow-up. The other four studies report
increases of 1-2 percent.

Meta-analysis

Can cognitive-behaviour therapy (CBT) for children and adolescents increase SE?

The meta-analysis contains three studies on cognitive behavior therapy, of which two studies
were conducted with adolescents (De Bruin 2015, Blake, 2016) and one study with sleep
diary data (Schlarb, 2018). The de Bruin study (de Bruin, 2015) includes two study arms,
where two formats of CBT is compared with a waitlist group.



Meta-analysis, SE

Treatment Control mean diff.
Study n Mean sd n Mean sd with 95% CI agegr
Schlarb 2018 CBT** 86 1.15 4.0801042 26 -39 4.0801042 —— 1.54[-0.25, 3.33] Child
Blake 2016 CBT 60 .33 6.4895955 63 -.69 6.4895955 —l— 1.02[-1.27, 3.31] Adol
de Bruin 2015, de Bruin 2018 Internet CBT 39 6 6.8183576 39 -1.5 6.8183576 —Jl——7.50[ 4.47, 10.53] Adol
de Bruin 2015, de Bruin 2018 Group CBT 38 52 76580024 39 -1.5 7.6580024 —l—— 6.70[ 3.28, 10.12] Adol
Overall R 3.99[ 0.69, 7.30]

Heterogeneity: T° = 9.54, I” = 85.36%, H’ = 6.83
Test of 6, = 8: Q(3) = 18.40, p = 0.00
Testof 8 =0:z=237,p=0.02

Random-effects REML model

Result in text:

The meta-analysis reports a statistically significant increase in sleep efficiency of 4 percent from CBT
for children and adolescents, but the statistical heterogeneity in the studies is high, with a 12 over 85

percent.

Conclusion:

Sleep interventions and particularly cognitive-behavior therapy (CBT) for children and
adolescents increase sleep efficiency.

Some concerns (possible deduction) | x

Serious concerns (-1)

Very serious concerns (-2)

QOutcome | Sleep efficiency (SE) is the percentage of total sleep time in relation to time in bed
Design Alternatives GRADE value Comments
Study design (@@@@) PDODD 6 RCTs, n =549
Meta-analysis, n = 351
Kriterier Alternatives Mark possible Comments
deductions
Risk of bias No concerns (no deduction) Five of the six studies are

assessed as having some
concerns of risk bias.

Inconsistency

No concerns (no deduction)

Some concerns (possible deduction)

The results from the
studies point in the same
direction, however

Very serious concerns (-2)

Serious concerns (-1) -1 differences in effect size.
Very serious concerns (-2) The meta-analysis on
CBT reports a high
statistical heterogeneity.
Indirectness No concerns (no deduction) The studies include both
Some concerns (possible deduction) young children and
- adolescents. Some
Serious concerns (-1) -1 studies have recruited
Very serious concerns (-2) participants from schools,
some use sample from
clinic. Different types of
interventions but only
CBT in meta-analysis.
Imprecision No concerns (no deduction) Imprecision in estimates,
Some concerns (possible deduction) ranging from 1t0 7%
- increases; meta-analysis
Serious concerns (-1) -1

statistically significant at 4
%, but with a confidence
interval of 7 %.




Other considerations
(e.g. publication bias)

No concerns (no deduction)

Some concerns (possible deduction)

Serious concerns (-1)

Does the number of No (no deduction) X

Some concerns imply

downrating? Yes (-1)

Other comments

Summary Comments

Certainty of evidence High (DO®®) -3 in downratings.
Moderate (DODO) Very low certainty of
Low (®®00) evidence.
Very low (POOO0O) @000

Statement:

Sleep interventions for children and adolescents may increase sleep efficiency, but the
evidence is very uncertain.




Outcome: Sleep disturbances
Result:

Meta-analysis
Can cognitive behavior therapy for children and adolescents decrease sleep disturbances?

Three studies, of which one study with a mixed population (healthy children and children with
ADHD) (Corkum, 2016). Two studies report data from the questionnaire CSHQ (Children’s Sleep
Habits Questionnaire, total score, [reﬂ) (Corkum, 2016; Schlarb, 2018) and one from the questionnaire
PSQI (Pittsburgh Sleep Quality Index, global score, Irefb (Blake, 2016). Post-treatment measurements
and results reported as Cohen’s d.

Meta-analysis, CSHQ

Treatment Control std mean diff
Study n Mean sd n Mean sd with 95% CI agegr
Corkum 2016 CSHQ CBT 31 -8.39 7.4938808 30 -2.4 7.4938808 -0.79[-1.30, -0.27] —a— Child
Schlarb 2018 CSHQ CBT 86 -8.8 7.047982 26 -2.73 7.047982 -0.86[-1.31, -0.41] —— Child
Blake 2016 PSQI CBT 60 -1.44 21521269 63 -46 2.1521269 -0.45[-0.81, -0.10] —l— | Adol
Overall -0.66 [-0.94, -0.38] i

Heterogeneity: 1° = 0.01, I° = 20.69%, H* = 1.26
Test of 6, = 8: Q(2) = 2.26, p = 0.32
Testof 6 =0:z=-4.64, p=0.00

Random-effects REML model

Result in text:

All studies report statistically significant decreases in sleep disturbances from cognitive behavior
therapy (CBT) compared with the control group, more pronounced in the two studies with wait-list
controls (Corkum, 2016; Schlarb, 2018) than in the study with adolescents (Blake, 2016) where the
control group received an alternative study-skills intervention. The meta-analysis shows a statistically
significant decrease in disturbances, with a Cohen’s d of 0.66 which is considered a large effect size.

Conclusion:
Cognitive behavior therapy for children and adolescents results in large decreases in sleep
disturbances.

Buysse, Daniel J.; Reynolds, Charles
F.; Monk, Timothy H.; Berman, Susan R.; Kupfer, David J.
(May 1989). "The Pittsburgh sleep quality index: A new
instrument for psychiatric practice and research”. Psychiatry
Research. 28 (2): 193-213. doi:10.1016/0165-
1781(89)90047-4.

Outcome Sleep quality is a composite measure of different sleep aspects that is often reported as the
total score from sleep questionnaires. In this study the outcome consists of data from two sleep
questionnaires: CSHQ (Children’s Sleep Habits Questionnaire, total score) and PSQI
(Pittsburgh Sleep Quality Index, global score, max value 21)

Design Alternatives GRADE value Comments
Study design (@@@@) DPPD 3 RCTs, n =270
Meta-analysis, n = 270
Kriterier Alternatives Mark possible Comments
deductions
Risk of bias No concerns (no deduction) Two of the three studies
Some concerns (possible deduction) | x are assessed as having

- some concerns of risk
Serious concerns (-1) bias.

Very serious concerns (-2)

Inconsistency No concerns (no deduction) X All studies, and the meta-
Some concerns (possible deduction) analysis, report a



https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016%2F0165-1781%2889%2990047-4
https://doi.org/10.1016%2F0165-1781%2889%2990047-4

Serious concerns (-1)

Very serious concerns (-2)

statistically significant
effect. The meta-analysis
shows a low
heterogeneity.

Indirectness

No concerns (no deduction)

Two different instruments
of sleep difficulties used.

Very low (@O OO0)

Some concerns (possible deduction X
- e ) The studies include both

Serious concerns (-1) young children and
Very serious concerns (-2) adolescents.

Imprecision No concerns (no deduction) Fairly wide confidence
Some concerns (possible deduction) | x |nterval§ in the studies as

- well as in the meta-

Serious concerns (-1) analysis.
Very serious concerns (-2)

Other considerations No concerns (no deduction) X

(e.g. publication bias) Some concerns (possible deduction)
Serious concerns (-1)

Does the number of No (no deduction)

Some concerns imply

downrating? Yes (-1) -1

Other comments

Summary Comments

Certainty of evidence High (DO®®) -1 in downratings.
Moderate (DD O) DODO Moderate certainty of
Low (DDOO0) evidence.

Statement:

Cognitive behavior therapy for children and adolescents likely results in large decreases in sleep

disturbances.




Outcome: Sleep onset latency, SOL

Result:
Can sleep interventions decrease SOL among children and adolescents?

Six studies, of which one study with mixed population (healthy children and children with ADHD and
ASD) (van Maanen, 2017) and two studies with sleep diary data (Kaplan, 2019; Schlarb, 2018). Post-
treatment measurements but two studies with longer-term follow-up (de Bruin,2018; Paine, 2011).

Forest plot
SOL
Treatment Control mean diff.
Study N  Mean sD N Mean SD with 95% ClI agegr
van Maanen 2017 Melatonin 26 -15.62 17.863133 28 4.64 24.70474 -20.26[-31.84, -8.68] —— Child
van Maanen 2017 Bright Light 30 -.88 23.289414 28 4.64 2470474 -552[-17.87, 6.83] —— Child
Kaplan 2019 Bright Light** 36 -9 43.101443 36 -3.1 16.132836 -5.90[-20.93, 9.13] —— Adol
Schlarb 2018 CBT** 86 -5.36 20.568645 26 .7 25.047519 -6.06[-15.56, 3.44] — Child
Blake 2016 CBT 60 -6.26 14.893498 63 5.12 21.027639 -11.38[-17.85, -4.91] - Adol
de Bruin 2015, de Bruin 2019 internet CBT 39 -19 19.395876 39 4 28.649607 -23.00[-33.86, -12.14] —l— Adol
de Bruin 2015, de Bruin 2018 Internet CBT* 39 -21 19.395876 39 -3 25.298221 -18.00[-28.00, -8.00] —— Adol
de Bruin 2015, de Bruin 2018 Group CBT 38 -22 25.672553 39 4 28.649607 -26.00 [ -38.16, -13.84] —l— Adol
de Bruin 2015, de Bruin 2018 Group CBT* 38 -29 25.394488 39 -3 25.298221 -26.00[-37.32, -14.68] —— Adol
S S m——]
-40 -20 0 20

One study is not included in the forest plot. Paine, 2011 reported cognitive-behaviour therapy (CBT)
for school-aged children resulting in a Cohen’s d value of 1.62 for the intervention group vs 0.34 for
the control group, and 1.54 vs -0.06 at 1 month follow-up.

Result in text:

All interventions are reported to decrease SOL and some studies report statistically significant
differences in change for the intervention compared with the comparator. Among the interventions for
children, however only melatonin compared to placebo (van Maanen, 2017) reports a considerable and
statistically significant difference in change of SOL, 20 minutes. For the adolescents, the two studies
on cognitive-behaviour therapy report (De Bruin 2015; Blake, 2016) a decrease in SOL for 10-25
minutes, that is maintained after 2-month follow-up (de Bruin, 2015), while the study on bright light
(Kaplan, 2019) reports a minor and not statistically significant difference in change compared to the
sham light.

Conclusion: Sleep interventions decrease SOL among children and adolescents.

Outcome Sleep onset latency is the time it takes to fall asleep (after turning the lights out), in minutes. It is
most frequently measured by actigraph.
Design Alternatives GRADE value Comments
Study design (DDDD) POPD 6 RCTs, n =549
Kriterier Alternatives Mark possible Comments
deductions
Risk of bias No concerns (no deduction) Five of the six studies are

assessed as having some

Some concerns (possible deduction) | x h i
concerns of risk bias.

Serious concerns (-1)
Very serious concerns (-2)

Inconsistency No concerns (no deduction) X




Some concerns (possible deduction)

Serious concerns (-1)

Very serious concerns (-2)

The results from the
studies point in the same
direction, however some
differences in effect size
(three studies with
statistically non-significant
effects).

Indirectness

No concerns (no deduction)

Some concerns (possible deduction)

The studies investigate
different types of
interventions. The studies

Very low (POOO0)

Serious concerns (-1) -1 include both young
Very serious concerns (-2) children and adolescents.
Some studies have
recruited participants from
schools, some use
sample from clinic.
Imprecision No concerns (no deduction) Several of the studies
Some concerns (possible deduction) | x have few participants, and
- wide confidence intervals.
Serious concerns (-1)
Very serious concerns (-2)
Other considerations No concerns (no deduction) X No indications of
(e.g. publication bias) Some concerns (possible deduction) publication bias.
Serious concerns (-1)
Does the number of No (no deduction) X
Some concerns imply
downrating? Yes (-1)
Other comments
Summary Comments
Certainty of evidence High (DO®®) -1 in downratings.
Moderate
Moderate (B®®O) Moderate certainty of
(@DDO) evidence.
Low (DDBOO)

Statement: Sleep interventions probably decrease SOL among children and adolescents.




Outcome: Total sleep time, TST

Result:
Can sleep interventions increase TST among children and adolescents?

Six studies, of which one study with mixed population (healthy children and children with
ADHD and ASD) (van Maanen, 2017) and two studies with sleep diary data (Kaplan, 2019;
Schlarb, 2018). Post-treatment measurements but two studies with longer-term follow-up (de Bruin
2018; Paine 2011).

Forest plot:
TST
Treatment Control mean diff.
Study n Mean sd n Mean sd with 95% CI agegr
van Maanen 2017 Melatonin 26 4.8 29.101546 28 -9 29.101546 13.80[ -1.73, 29.33] —il— Child
van Maanen 2017 Bright Light 30 .6 32213351 28 -9 32213351 9.60[ -6.99, 26.19] —— Child
Kaplan 2019 Bright Light** 36 15 54.608836 36 13.2 54.608836 1.80[-23.43, 27.03] Adol
Schlarb 2018 CBT** 86 3.88 38.990433 26 -.05 38.990433 3.93[-13.17, 21.03] ? Child
Blake 2016 CBT 60 3.7 42880729 63 7.62 42880729 -3.92[-19.08, 11.24] Adol
de Bruin 2015, de Bruin 2019 Internet CBT 39 18 73 39 -8 73 26.00[ -6.40, 58.40] —l— Adol
de Bruin 2015, de Bruin 2018 Internet CBT* 39 9 73 39 -20 73 29.00[ -3.40, 61.40] —Jl— Adol
de Bruin 2015, de Bruin 2018 Group CBT 38 6 71.028163 39 -8 71.028163 14.00[-17.73, 45.73] ———Jl——— Adol
de Bruin 2015, de Bruin 2018 Group CBT* 38 8 71028163 39 -20 71.028163 28.00[ -3.73, 59.73] —l— Adol
|

-20 0 20 40 60

One additional study is not reported in the forest plot. Paine, 2011 reported cognitive-
behaviour therapy (CBT) for school-aged children resulting in a Cohen’s d value of 0.14 for
the intervention group vs 0.39 for the control group, and 0.77 vs 0.07 at 1 month follow-up.

Result

Most of the studies report some increases in total sleep time (TST) in the intervention groups
compared with the control groups, except two of the cognitive behavior therapy (CBT) studies
(Blake, 2016; Paine, 2011). Another CBT study (de Bruin, 2015) reports considerable
increases in TST, of 15-30 minutes, that is further increased at two months follow-up and
almost reach statistical significance for both study arms, compared with the wait-list group.
The melatonin study (van Maanen, 2017) for children increased TST with 14 minutes, which
is close to a statistically significant increase. The two studies on bright light (van Maanen,
2017; Kaplan, 2019) report minor increases in TST.

Meta-analysis
Can cognitive behaviour therapy (CBT) for children and adolescents increase TST?

The meta-analysis contains three studies on cognitive behavior therapy (CBT), of which one
study included parents in the therapy (Schlarb, 2018) and one study with sleep diary data
(Schlarb, 2018). Post-treatment measurements.



Meta-analysis, TST

Treatment Control mean diff.
Study n Mean sd n Mean with 95% CI agegr
Schlarb 2018 CBT** 86 3.88 38.990433 26 -.05 38.990433 ;‘5 3.93[-13.17, 21.03] Child
Blake 2016 CBT 60 3.7 42880729 63 7.62 42880729 -3.92[-19.08, 11.24] Adol
de Bruin 2015, de Bruin 2019 Internet CBT ~ 39 18 73 39 -8 73 ———®&—— 26.00[ -6.40, 58.40] Adol
de Bruin 2015, de Bruin 2018 Group CBT 38 6 71.028163 39 -8 71.028163 ———— ®#—— 14.00 [-17.73, 45.73] Adol
Overall - 3.61[ -6.54, 13.75)
Heterogeneity: T° = 0.00, I = 0.00%, H* = 1.00
Test of 6 = 8; Q(3) = 3.20, p = 0.36
Testof 8 =0:z=0.70, p = 0.49
S s ———
-20 0 20 40 60

Random-effects REML model

Result meta-analysis

The meta-analysis shows a minor and statistically non-significant increase in total sleep time of 3
minutes from the three CBT studies for children and adolescents.

Conclusion:

Sleep interventions make little or no difference in total sleep time among children and adolescents.

(e.g. publication bias)

Some concerns (possible deduction)

Outcome Total sleep time (TST) measures the total amount of sleep time during the total time in bed, in
minutes.
Design Alternatives GRADE value Comments
Study design (@@@@) PDODD 6 RCTs, n = 549
Meta-analysis, n = 351
Kriterier Alternatives Mark possible Comments
deductions
Risk of bias No concerns (no deduction) Five of the six studies are
Some concerns (possible deduction) | x assessed as having some
- concerns of risk bias.
Serious concerns (-1)
Very serious concerns (-2)
Inconsistency No concerns (no deduction) Differing effect estimates
Some concerns (possible deduction) | x and no statistically
- significant estimates.
Serious concerns (-1)
Very serious concerns (-2)
Indirectness No concerns (no deduction) The studies include both
Some concerns (possible deduction) young children and
- adolescents. Some
Serious concerns (-1) 1 studies have recruited
Very serious concerns (-2) participants from schools,
some use sample from
clinic. Different types of
interventions but only
CBT in meta-analysis.
Imprecision No concerns (no deduction) Several of the studies
Some concerns (possible deduction) have few participants, and
- wide confidence intervals.
Serious lconcerns (1) -1 The meta-analysis reports
Very serious concerns (-2) a statistically non-
significant minor effect
Other considerations No concerns (no deduction) X




Serious concerns (-1)

Does the number of
Some concerns imply

No (no deduction)

downrating? Yes (-1) -1

Other comments

Summary Comments

Certainty of evidence High (DO®®) -3 in downratings.
Moderate (DD O) Very low certainty of
Low (D®OO0) evidence.
Very low (@O OO0) @000

Statement:

Sleep interventions make little or no difference in total sleep time among children and adolescents,
but the evidence is very uncertain.




Outcome: Wake after sleep onset, WASO

Result:
Can sleep interventions increase WASO among children and adolescents?

Five studies, of which one study with mixed population (healthy children and children with ADHD
and ASD) (van Maanen, 2017). Post-treatment measurements but two studies with longer-term follow-
up (de Bruin, 2015; Paine, 2011).

WASO
Treatment Control mean diff.
Study N Mean SD N Mean SD with 95% CI agegr
van Maanen 2017 Melatonin 26 7.15 23512831 28 -4.36 17.681807 11.51[ 0.46, 22.56] —l— child
van Maanen 2017 Bright Light 30 -2.8 19.571922 28 -4.36 17.681807 1.56[ -8.06, 11.18] Child
Blake 2016 CBT 60 4.18 18.521743 63 -36 19.668641 4.54[ -2.22, 11.30] Adol
de Bruin 2015, de Bruin 2018 Group CBT 38 -7 25.604687 39 2 32454276 -9.00[-22.08, 4.08] Adol
de Bruin 2015, de Bruin 2018 Group CBT* 38 6 25.604687 39 2 28.649607 -8.00[-20.15, 4.15] Adol
de Bruin 2015, de Bruin 2018 Internet CBT 39 -1 26.260617 39 2 32454276 -3.00[-16.10, 10.10] Adol
de Bruin 2015, de Bruin 2018 Internet CBT* 39 2 24708298 39 2 28.649607 -4.00[-15.87, 7.87] Adol

Two additional studies are not reported in the forest plot. One is Paine, 2011 that reported cognitive-
behaviour therapy (CBT) for school-aged children resulting in a Cohen’s d value of 1.10 for the
intervention group vs 0.50 for the control group, and 0.98 vs 0.58 at 6 months follow-up. Another
study, Schlarb, 2018 also reports results from a CBT intervention for school-aged children in the
number of awakenings recorded from sleep diary, with a decrease from 5.17 to 2.96 (Cohen’s d =
0.33) for the intervention group vs from 5.44 to 5.36 (Cohen’s d = 0.15) for the waitlist control group.

Result in text: Only three of the five studies report a positive effect on WASO; de Bruin, 2015; Paine,
2011 and Schlarb, 2018. In the two studies with a longer follow-up, the decrease in WASO is
maintained. Blake, 2016 reports results from a similar intervention to de Bruin 2015, i.e CBT for
adolescents, but without any effect in comparison with an active control arm. VVan Maanen, 2017
reports no effect from either melatonin nor bright light compared with placebo. All comparisons with
control group results are statistically non-significant and of a small magnitude, and the largest
decrease in wake time after sleep onset is 9 minutes (De Bruin, 2015).

Conclusion: Sleep interventions have no effect on WASO among children and adolescents.

Outcome Wake after sleep onset measures the time awake after first falling asleep, in minutes. It is most
frequently measured by actigraph.
Design Alternatives GRADE value Comments
Study design (@@@@) POPD 5 RCTs, n = 477
Kriterier Alternatives Mark possible Comments
deductions
Risk of bias No concerns (no deduction) Moderate risk of bias as

four studier has some

Some concerns (possible deduction) | x *
concerns for bias.

Serious concerns (-1)
Very serious concerns (-2)

Inconsistency No concerns (no deduction) The studies point in
different directions. The
- heterogeneity can be
Serious concerns (-1) -1 partly explained with

Very serious concerns (-2) differing populations. de

Some concerns (possible deduction)




Bruin and Blake have the
same type of intervention
for adolescents but in one
study the target group is
adolescents at-risk for
Major depression. One
study’s interventions are
different and with a mixed
population of children.
Four out of five studies
have statistically non-
significant results.

Indirectness

No concerns (no deduction)

Some concerns (possible deduction)

Populations include both
children and adolescents.
Some studies have

Serious concerns (-1) -1 recruited participants from
Very serious concerns (-2) schools, some use
sample from clinic.
Imprecision No concerns (no deduction) Broad confidence
Some concerns (possible deduction) intervals that overlap limit
- for no effect (0).
Serious concerns (-1) -1
Very serious concerns (-2)
Other considerations No concerns (no deduction) Publication bias can be
(e.g. publication bias) Some concerns (possible deduction) | x present. WA_SO can be
measured with
Serious concerns (-1) actigraphs, but several
studies with other
actigraph measurements
do not report WASO.
Does the number of No (no deduction) X
Some concerns imply
downrating? Yes (-1)
Other comments
Summary Comments
Certainty of evidence High (DO®®) -3 in downratings.
Moderate (DDDO)
Low (@DO0)
Very low (DO OO) Vvery low
@000)

Statement: Sleep interventions have no effect on WASO among children and adolescents but the
evidence is very uncertain.




Outcome: Anxiety and depression

Result:
Can sleep interventions decrease anxiety and/or depression among children and adolescents?

Three studies, of which one study with a mixed population (healthy children and children with
ADHD) (Corkum, 2016). Post-measurements data but two studies with longer follow-up
(Corkum, 2016; de Bruin, 2015). One study uses the questionnaire CBCL (Child Behavior
Checklist; ref ) (Corkum, 2016), one study uses the two questionnaires SCAS (Spence
Children’s Anxiety Scale,] refb and CES-D (Center for Epidemiologic Studies Depression
Scale, ref) (Blake, 2016), and one study uses the questionnaire YSR (Youth Self-Report, ref)
de Bruin). Results reported as SMD.

Forest plot
Anxiety&Depression
Treatment Control std mean diff.
Study N Mean SD N Mean SD with 95% ClI agegr
Corkum 2016 CBCL CBT 26 -6.49 80830904 28 -82 9.1914927 -0.64[-1.18, -0.10] —l—— Child
Corkum 2016 CBCL CBT* 26 -5.39 84446286 28 -2.86 8.8379914 -0.29[-0.82, 0.24] —— Child
Blake 2016 SCAS CBT 60 -5.67 11.937766 63 -1.07 11.682752 -0.39[-0.74, -0.03] —— Adol
Blake 2016 CES-D CBT 60 -2.54 8.3470618 63 -6.7 11.803551 0.40[ 0.05, 0.76] —l—  Adol
de Bruin 2015, de Bruin 2018 YSR Group CBT 38 -59 1.8309451 39 -23 1.8929115 -0.19[-0.63, 0.25] —— Adol
de Bruin 2015, de Bruin 2018 YSR Group CBT* 38 -66 17891115 39 -.09 1.9482141 -0.30[-0.75, 0.14] +7 Adol
de Bruin 2015, de Bruin 2018 YSR Internet CBT 39 -1.26 1.7641769 39 -23 1.8929115 -0.56[-1.01, -0.11] + Adol
de Bruin 2015, de Bruin 2018 YSR Internet CBT* 39 -1.43 1.6804761 39 -09 19482141 -0.73[-1.18, -0.28] + Adol
B S e
-1 -5 0 5 1

Result in text:

All studies report decreases in scores for anxiety/depression for the intervention group. In one
study (Blake, 2016), however the decrease in depression scores was larger in the control
group, leading to a positive difference in changes. All differences, measured as SMD, are
small and only a few are statistically significant. The study on children (Corkum, 2016)
showed statistically significant difference between groups at a SMD value of 0.64 but the
effects decreased in the longer follow-up. Among the two studies that report anxiety scores
following cognitive-behaviour therapy (CBT) for adolescents, internet CBT (De bruin, 2015)
reports a considerable change that is reinforced over time, while the intervention for at-risk
youths (Blake, 2016) reports a less pronounced but statistically significant difference.

Conclusion: Sleep interventions decrease anxiety/depression among children and adolescents.
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Outcome The outcome Anxiety/depression is composed of results from several questionnaires that
measure internalizing mental health issues; CBCL (Child Behavior Checklist, age 6-18 yrs,
internalizing subscale) SCAS (Spence Children’s Anxiety Scale, total score) CES-D (Center for
Epidemiologic Studies Depression Scale, total score), and YSR (Youth Self-Report, subscale
anxiety).

Design Alternatives GRADE value Comments

Study design (@@@@) DPPD 3 RCTs, n =293

Kriterier Alternatives Mark possible Comments

deductions
Risk of bias No concerns (no deduction)
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Very low (@O OO0)

Some concerns (possible deduction) | x Two of the three studies
Serious concerns (-1) are assessed as haymg
- some concerns for risk of
Very serious concerns (-2) bias, while one is
assessed as no concern.
Inconsistency No concerns (no deduction) Fairly high consistency in
Some concerns (possible deduction) | x results except for the
- report of depression
Serious concerns (-1) scores in one study.
Very serious concerns (-2) Some statistically non-
significant effects.
Indirectness No concerns (no deduction) All studies use different
Some concerns (possible deduction) instruments, that include
- both anxiety and
Serious concerns (-1) -1 depression. The studies
Very serious concerns (-2) include both young
children and adolescents.
Participants in two of the
three studies are
adolescents, but in one
study at risk for Major
depression. Some
studies have recruited
participants from schools,
some use sample from
clinic.
Imprecision No concerns (no deduction) Although most studies
Some concerns (possible deduction) point in the same
- direction, few differences
Serious concerns (-1) -1 are statistically significant.
Very serious concerns (-2)
Other considerations No concerns (no deduction) X No indications of
(e.g. publication bias) Some concerns (possible deduction) publication bias.
Serious concerns (-1)
Does the number of No (no deduction) X Further downrating not
Some concerns imply warranted.
downrating? Yes (-1)
Other comments
Summary Comments
Certainty of evidence High (DO®®) -2 in downratings
Moderate (DDDO)
Low (@DO0) Low (@@0O0)

Statement: Sleep interventions may decrease anxiety/depression among children and adolescents.




