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Abstract

Background: Pulmonary disease is the main cause of
morbidity and mortality in cystic fibrosis (CF). Children with
CF usually received chest physiotherapy as a part of their
management.

Aimof Sudy: To systematically review the effect of chest
physiotherapy on pulmonary functionsin children with CF.

Patients and Methods: Articles were identified through
literature search using PubMed (MEDLINE), physiotherapy
evidence database (PEDro) and Cochrane database from 2000
up to February 2019. Studies were included if they were
randomized trials focused on chest physiotherapy in children
with CF. Data from included studies was extracted and its
methodological quality was assessed using PEDro scale. The
modified Sackett scale was used to assess level of evidence
of each intervention.

Results: Seven trials were identified with fair to good
methodological quality. Studies were heterogeneous in regards
to intervention techniques; findings were qualitatively ana-
lyzed. This review found moderate evidence about the effec-
tiveness of postural drainage (PD), autogenic drainage(AD),
non-invasive ventilation and independent active cycle of
breathing technique(ACBT); limited evidence for the effec-
tiveness of modified PD, Positive Expiratory Pressure (PEP)
and therapist-assisted ACBT. Moderate evidence was found
that Hayek oscillator or chest physiotherapy during anaesthesia
preoperatively isineffective in improving pulmonary functions
in children with CF.

Conclusion: The present evidence supports the use of
different chest physiotherapy interventions for improving
pulmonary functions in children with CF.

Key Words. Children — Cystic fibrosis — Physiotherapy —
Pulmonary functions — Systematic Review.

Introduction

CYSTIC fibrosis (CF) is agenetic disorder caused
by defect in the Cystic Fibrosis transmembrane
conductance regulator gene (CFTR) resulting in
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excess mucous production in the lungs, pancress,

liver, and reproductive organs [1] . Children with
CF frequently have lung infections and impaired
pulmonary functions [2] . Children tend to be symp-
tomatic at times of infection; the increased mucus
production causes a persistent cough, bronchitis,

or pneumonia because of the difficulty in clearing
secretions [3].

Chest physiotherapy (CPT) plays an important
rolein the treatment of children with CF in order
to remove airway secretions and improves ventila-
tion; it includes many methods as the conventional
techniques of postural drainage, vibration and
shaking, percussion and directed coughing in ad-
dition to other alternatives as the autogenic drainage
(AD), active cycle of breathing techniques (ACBT),
positive expiratory pressure (PEP) and forced
expiration technique (FET) [4].

Although different methods are currently used,
thereislimited evidence supporting its effectiveness
in the management of children with CF [5]. This
systematic review aimed to verify the effect of
CPT interventions on pulmonary functions in chil-
dren with cystic fibrosis.

Patients and M ethods

Search strategy:

This study was based on the recommendations
of the Preferred Reporting Items for Systematic
Reviews and Meta-Anayses (PRISMA) statement
6].

Eligibility criteria were defined as the following:
(2): Participants: Children with CF aged From 1
month To 18 years. (2): Interventions: The study
group received any type of CPT as postural drainage
(PD), percussion, vibration, ACBT, PEP and FET.
(3): Comparisons: Control of standard care or


http://www.medicaljournalofcairouniversity.net

2784 Chest Physiotherapy on Pulmonary Functions 4 Children with Cystic Fibrosis

comparisons of different CPT techniques or the
same CPT technique applied at different times.
(4): Outcomes: Pulmonary functions as forced vital
capacity (FVC) and forced expiratory volumein
one second (FEV1). (5): Study design: Randomized
controlled trials (RCTS).

Electronic search was done From November
2017 to February 2019, in the Cochrane Central
Register of Controlled Trials, Physiotherapy Evi-
dence Database (PEDro), PubMed (MEDLINE)
databases using the following keywords: "Cystic
fibrosis' AND "Physiotherapy" OR "Physical ther-
apy intervention" OR "Airway clearance" OR
"Postural drainage" OR "Autogenic drainage” OR
"Active cycle of breathing” OR "Positive expiratory
pressure” OR "Forced expiration” OR "Pulmonary
functions’.

Search was limited to RCTs only which pub-
lished from 2000 to February 2019, articles were
excluded if they were not of RCT study design;
the participants were adults aged over 18 years; or
the article was not available in English translation.
Unpublished articles were not included in the
review. Two authors independently evaluated each
title and abstract identified in the search against
the eligibility criteria. The full text was obtained
for complete analysis.

Data extraction:

Data were extracted from the included studies
by one reviewer and cross-checked by a second
reviewer. Data extraction form [7] included authors
and year of publication, participant's characteristics,
intervention and outcomes measures.

Quality assessment:

The PEDro scale [8] was applied by two authors
independently to assesstrial quality and any disa-
greements were resolved by the third author.

Data analysis:

For rating methodological quality, the following
classification was used: PEDro score <4 indicated
poor quality; 4-5 fair quality; 6-8 good quality and
9-10 excellent quality [9]. The modified Sackett
scale[10] was used to assess the level of evidence:
- Level 1 a(Strong)=Well-designed meta-an- alysis,

or 2 or more 'high' quality RCTs (PEDro Scale
scores »_6) that show similar findings.

- Level 1b (Moderate)=One RCT of 'high' quality
(PEDro Scale score >_6).

- Level 2a (Limited)=At least one 'fair' quality
RCT (PEDro Scale score=4-5).

- Level 2b (Limited)=At least one well-designed
non-experimental study: Non-RCT; quasi-
experimental studies; cohort studies with multiple
baselines; single subject series with multiple
baselines.

- Level 3 (Consensus)=Agreement by an expert
panel, agroup of professionalsin thefield or a
number of pre-post design studies with similar
results.

- Level 4 (Conflicting)=Conflicting evidence of
two or more equally designed studies.

- Level 5 (No evidence)=No well-designed studies:
“Poor” quality RCTswith PEDro scores < 3; only
case studies/case descriptions, or cohort stud-
ies/single subject series with no multiple base-
lines).

Results

Search results:

The search identified 617 trialstill February
2019. After screening titles and abstracts and re-
moving duplicates; 7 studies [11-17] were included
in this review. Search results are presented accord-
ing to the PRISMA flow chart [6] in Fig. (1).

Characteristics of the included studies:

All included studies are RCTs; four of them
[12,14,15,17] of crossover design. Summary of the
included studiesis presented in Table (1). The
clinical heterogeneity between the included trials
did not allow the quantitative analysis of data
provided by these studies.

Qualitative analysis:
Participants:

The sample size ranged from 10 to 40. There
were atotal of 152 children participating across
the seven RCTs, diagnosed with CF, including both
genders and ages were under 18 years old, only
onetrail [11] included infants from 1 to 4 months
of age. Two studies [15, 17] included children with
an acute respiratory exacerbation and one study
[16] included children who required elective sur-
gery. Disease severity reported in four studies
based on pulmonary function testing (FEV1) [12-
14,17] ; three studies [11,15,16] used sweat chloride
levels or genotype.

I nterventions:

The study versus the control groupsin three of
the included RCTs received modified versus stand-
ard PD chest physiotherapy [11], chest physiother-
apy with flutter device versus PEP [13] and CPT
treatment under anesthesia before surgical proce-
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dure versus following anesthesia and intubation
[16].

The other four included trials of two-period
crossover design; each trial used a randomized
2x2, two-seguences of treatments (A/B, B/A);
treadmill walk with/without noninvasive ventilation
(NIV) [121, AD/PD with percussion [14], high-
frequency oscillation jacket/ACBT [15], therapist-
assisted ACBT/independent ACBT [17].

Many studies [11-14] investigated CPT in out-
patient clinic or home-based, in three studies [15-
17] participants received chest physiotherapy in
hospital. The chest physiotherapy sessions lasted
from 15 to 30 minutes repeated 2 times per day.

Outcome measures:

Pulmonary functions were assessed in all in-
cluded studies [11-17], pulmonary function testing
was performed using spirometer, the most com-
monly used measures were FVC, FEV 1, tidal vol-
ume (Vt), minute ventilation (MV) and mean ex-
piratory flow (MEF). Outcomes were measured at
3 months intervals throughout long-term trials
[11,13,14] of 1 and 5 years.

Quality of the included studies and the level of
evidence:

The methodological quality of included studies
is presented in Table (2). The quality of studies
ranged from good (4 studies [12,14-16] ) to fair (3
studies [11,13,17] ); with a mean PEDro score of
6.14 out of 7 (range 4 to 8). The seven included
studies had similar groups at baseline, analyzed
the between-group difference. Four studies [12,14-
16] carried out an intention-to-treat analysis. Four
studies [12,14-16] reported <15% loss to follow-up.
Three studies [11,13,17] did not conceal the alloca-
tion. The studies [11,13-16] had blinded assessors
while none of the studies blinded participants or
therapists.

Evidence of Chest physical therapy interventions:

Theresults of the 7 included trials [11-17] which
investigated effects of different CPT interventions
for children with CF summarized in Table (3), the
CPT included the following:

1- Postural Drainage (PD):One good quality
(PEDro score=8) RCT [14] gives moderate evi-
dence (level 1b) about the effectiveness of PD
physiotherapy technique with percussionin
improving pulmonary functions in children with
CF.

2- Modified Postural Drainage (MPD): One fair
quality (PEDro score=4) RCT [11] gives limited
evidence (level 2a) about the effectiveness of
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MPD physiotherapy technique (without head
tilting) more than standard PD chest physiother-
apy in decreasing respiratory complicationsin
infants with CF.

3- Autogenic Drainage: One good quality (PEDro
score=8) RCT [14] gives moderate evidence
(level 1b) about the effectiveness of AD phys-
iotherapy technique in improving pulmonary
functionsin children with CF.

4- Noninvasive Ventilation (NIV):  One good quality
(PEDro score=7) RCT [12] gives moderate evi-
dence (level 1b) about the effectiveness of NIV,
when used during treadmill walking test, in
optimizing ventilation and increasing functional
capacity in children with CF.

5- Positive Expiratory Pressure (PEP): One fair
quality (PEDro score=5) RCT [13] giveslimited
evidence (level 2a) about the effectiveness of
PEP chest physiotherapy in maintaining pulmo-
nary functionsin children with CF and that
oscillating PEP (flutter) not as effective as PEP
technique.

6- Independent Active Cycle of Breathing Technique
(ACBT): One good quality (PEDro score=8)
RCT [15] gives moderate evidence (level 1b)
about the effectiveness of ACBT in improving
pulmonary functionsin children with CF. An-
other fair quality (PEDro score=4) RCT [17]
gives limited evidence (level 2a) about the
effectiveness independent ACBT in maintaining
pulmonary functionsin children with CF.

7- Therapist-assisted Active Cycle of Breathing
Technique (ACBT): Onefair quality (PEDro
score=4) RCT [17] gives limited evidence (level
2a) about the effectiveness of therapist-assisted
ACBT in maintaining pulmonary functionsin
children with CF, and about its carry-over effect
in reduction of airways obstruction.

8- High -frequency external chest compression
(HFCC): One good quality (PEDro score=8)
RCT [15] gives moderate evidence (level 1b)
that HFCC technique by Hayek Cuirass (oscil-
lation jacket) is not effective for improving
pulmonary functions or for airway clearance
for children with CF when compared with
ACBT.

9- Chest physiotherapy during anesthesia: One
good quality (PEDro score=7) RCT [16] gives
moderate evidence (level 1b) that CPT (modified
postural drainage (without head-down tipping),
salineinstillation, manual lung hyperinflation
with expiratory chest wall vibrations and tra-
cheal tube suction) when applied during anesthe-
sia preoperatively isineffective in improving
pulmonary functionsin children with CF.
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Criteria of PED ro Scalein: 1=Eligibility
specified (Not included in total score); 2=Random
allocation; 3=Conceal ed allocation; 4=Prognostic
similarity at baseline; 5=Subject blinding; 6=
Therapist blinding; 7=Assessor blinding; 8=85%
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and control subjects received treatment as allocated;
10=Between group statistical comparison for at
least 1 key outcome; and 11=Point estimates and
measures of variability provided for at least 1 key
outcome. Scoring: N=No (absent/unclear)=0, Y=

follow-up of at least 1 key outcome; 9=Treatment Y es (present)=1.
Talbe (1): Summary of the included studies' characteristics.
Author (Y ear) Participants Intervention Outcome measurement
Button et al., - N=20 (gender not - SPT group: 4 positions: supine horizontal, prone - Pulmonary functions, FEV 1= pul-
(2003) [11] stated) 30° head-down tilt, left & right-side down 30° monary function testing
- Age (range): 1- 4 head-down tilt. - Follow-up=Baseline& at 3
months - MPT group: Modified 4 positions by adding a 30° months intervals throughout the
head-up tilt: supine 30° head-up, prone horizontal, 5years
left & right side down horizontal. +encourage other
respiratory and physical activities for mature chil-
dren
- 1 to 3 sessiong/day according to symptoms
Limaetal., - N=13 (8 boys, 5 - 2 sequences (7 patients started the test without - Pulmonary functions, FEV 1, Vt,
(2014) [12] girls) NIV then with NIV & 6 patients did reverse order) MV = Spirometry

Mcllwaine et al.,
(2001) [13]

Mcllwaine et dl.,
(2010) [14]

Phillipsetal.,
(2004) [15]

Tannenbaum et

al., (2007) [16]

Williams et al.,
(2001) [17]

- Age (range)= 7-16

years
- FEV1<80% of pre-
dicted

- N=40 (24 boys,16
girls)

- Age (range)=7 17y

- FVC1=47%to
107% predicted

- N=36 (18 boys,18
girls)
- Age (range)=12-18y

- N=10 (7 boys, 3
girls)
- Age (range)=9-16y

- N=18 (8 boys, 10
girls)
- Age (range) =2.8-15
ears

Y
- Required elective
surgery

- N=15 (9 boys, 6
girls)

- Age (range) =12-18
years

- Acute respiratory in-
fection

separated by 24 to 48 hoursinterval between tests

- Intervention: NIV on aBiLEVEL mode for 30 min
& patients performed TWT with the device in the
last 6 minutes

- CG: CPT with PEP

- SG: CPT with flutter device

- 15 to 20 minutes/session x 2/day
-1 year study

- 2 groups

PD group: PD with percussion (5-6 positions)

AD group: AD for 30min (5-6 positions) x 2/day for
1 year each intervention.

- 2 sequences (AB/BA) in 2 days

- Treatment A=Supervised use of Hayek Oscillator
1000 (high -frequency oscillation jacket) on secre-
tion mode: 2-phase cycle consisted of four 2-phase
cycles, 600 oscillations/minute for 3min, followed
by 60 oscillations/ minute for 2min.

- Treatment B=Supervision of self-treatment ACBT
incorporating relaxed breathing control, 3-4 tho-
racic expansion exercises + forced expiration
technique.

- Each treatment= 20min x 2/day at same time of
day.

CPT=Modified PD (without head-down tipping) +
saline ingtillation + manual lung hyperinflation
with expiratory chest wall vibrations and tracheal
tube suction.

- CG: CPT following anesthesia and intubation

- SG: CPT treatment under anesthesia (before the
surgical procedure).

- 2 sequences (AB/BA) with 24 hour washout period:

-A: Therapist-assisted ACBT: Physiotherapist pro-
vided manual facilitation during thoracic expansion
exercises and huffing.

- B: Independent ACBT: the patient performed ACBT
under supervision and verbal guidance of physio-
therapist.

- Both groups: 20min standardized ACBT (breathing
control, thoracic expansion exercises, forced expi-
rations).

Follow-up: Before and after each
test.

- Pulmonary functions=FEV 1,
FVC, FEF25-75

- Follow-up: Baseline and at 3
month intervals throughout 1 year
study.

- Pulmonary functions=FEV 1,
FVC, FEF25-75

- Follow-up: Baseline and at 3
month intervals throughout 1 year
study.

- Pulmonary functions (FEV 1,
FV C)= spirometer

- Follow-up: Immediately before,
immediately following and 10
min after end of treatment.

Pulmonary functions (FEV 1)=
Standard spirometer

- Follow-up=24 hour before & after
surgery

- Pulmonary functions=Tests (FVC,
FEV1, PEF, FEF, TLC, ITGV,
RVR.

- Follow-up=Baseline & after each
treatment period & discharge day

ACBT : Active cycle of breathing techniques.
AB

: Group A/group B & BA, Group B/Group A.

AD : Autogenic drainage. PD: Postural drainage.

CF  :Cysticfibrosis.
CG : Control group.

Crs : Respiratory system compliance.
FEF : Forced expiratory flow.

FEF25-75: Forced expiratory flow between 25% and 75%

of vital capacity.
FEV1 . Forced expiratory volume in one second.
FvC . Forced vital capacity.
ITGV : Intra thoracic gas volume.
MPT . Modified physiotherapy.
NIV - Noninvasive ventilation.
PEF : Peak expiratory flow.

PEP : Positive expiratory pressure.
PIP : Peak inspiratory pressure.
Rrs : Respiratory system resistance.
RV : Residual volume.

SG : Study Group.

SPT : Standard physiotherapy.
TLC: Tota lung capacity.

CPT : Chest Physiotherapy.
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Table (2): Methodology assessment of included studies according to PEDro scale.
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Study 2 3 4 s 6 7 8 9 10 1 (gf’l%l) Quality
Button et al., (2003) [1 N N N N (&) N N v v 4 Fair
Lima et al., (2(014) )[1[2];1l = o o ©o Y N N N © © < < 7 Good
Mcllwaine et al., (2001) [13% N N N < N N Q N N < < 5 Fair
Mcllwaine et al., (2010) [14] = N N © ¢ N N ¢ © 2 « < 8 Good
Phillips et al., (2004) [15] = . . < < N N < < < < < 8 Good
Tanennbaum et al., (2007) [16] =& < < < N N N ¢ ¢ ¢ < < 7 Good
Williams et al., (2001) [17] = < < N 4 N N N N N < < 4 Fair
* These criteria is counted for the total PEDro score.

Table (3): Summary of results of the included studies.
1(\31{1;1;;); Qsligﬁi/y Intervention Main results Authors' conclusion
Button et al., Fair - MPD Physiotherapy -FVC and FEV1 at 5-6 years was - MPD was associated with fewer
(2003) [11] (without head tilting) lower for standard than MPD respiratory complications than
(p<0.05). SPD in infants with CF
Lima et al., G ood - NIV on treadmill 6-min - Treadmill walk with NIV increase - During treadmill walking test,
(2014) [12] walk FEV1 (p=0,036), Vt (p=0,005), NIV change lung function in or-
MV (p=0,013) after test. der to optimized ventilation
- NIV is an effective tool to in-
crease functional capacity in chil-
dren with CF.
Mcllwaine et al., Fair - 1 year physiotherapy - Flutter group showed greater - Flutter was not as effective in
(2001) [13] with oscillating PEP us- mean annual rate of decline in maintaining pulmonary functions
ing flutter device FVC compared with the PEP compared with PEP
group (p=0.05) & in FEV1
Mcllwaine et al., (p=0.08).
(2010) [14] Good - PD with percussion ver- - Both the AD and PD groups dem- - Both AD and PD are effective
sus AD onstrated improved pulmonary methods of performing physio-
functions with no significant dif- therapy for CF patients
ference between the two groups. - The benefits of either technique
- Change in FVC (p=0.46), FEV1 are enhanced by measures which
(p=0.63), FEF 25-75% (p=0.21). encourage adherence
Phillips et al., Good - ACBT versus High- - Patients exhibited a marked pref- - Compared with ACBT, HFCC by
(2004) [15] frequency external chest erence for AD technique. Hayek Cuirass is not an effective
compression (HFCC) by - Pulmonary functions improved airway clearance treatment mo-
Hayek Cuirass (oscilla- significantly after morning dality for children with CF during
tion jacket) ACBT: FVC (p<0.03); FEV1 an infective exacerbation
(<0.03) and following afternoon
ACBT, FVC (p<0.02), no signif-
icant cha-nge in FEV1.
- Pulmonary functions did not
change at any time following
HFCC.
Tannenbaum et Good - CPT under anesthesia - Both groups showed a non- - The unanticipated decline in res-
al., (2007) [16] (before the surgical pro- significant decline in FEV1 the piratory functions immediately
cedure) day after surgery. following physiotherapy was
- No significant within- or between- short-lived and not discernible in
group differences in tidal volume longer term measure of FEV1
following treatment in both post-operatively
groups
Williams et al., Fair - Therapist-assisted ACBT - Significant improvements in pul- - When therapist-assisted ACBT
(2001) [17] versus independent monary functions 24 hours fol- was conducted in Day1, improve-
ACBT lowing therapist-assisted ACBT ments were observed for a
- Carry-over effect following ther- number of pulmonary functions
apist-assisted ACBT: Observed parameters on the second day of
reduction in airways obstruction. testing.
ACBT . Active cycle of breathing. MPT : Modified physiotherapy. Rrs : Respiratory system resistance.
AD . Autogenic drainage. CF: Cystic fibrosis. MV : Minute volume. SPT : Standard physiotherapy.
Crs : Respiratory system compliance. NIV : Noninvasive ventilation. TWT : Treadmill walking test.
FEV1 : Forced expiratory volume in one second. PD : Postural drainage. Vab : Abdominal volume.
FVC : Forced vital capacity. PEP : Positive expiratory pressure. Vt  :Tidal volume.
HFCC : High-frequency chest compressions. PIP : Peak inspiratory pressure. Vrcp : Pulmonary rib cage volume.
MEF75/25 : Mean expiratory flow at 75-25% of FVC. MPD : Modified Postural Drainage.
SPD : Standard Postural Drainage.
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Fig. (1): The PRISMA flow chart of the included studiesin
the review.

Discussion

This study systematically reviewed the available
published RCTs on different CPT interventions
used to improve pulmonary functions in children
with CF; it revealed moderate evidence about the
effectiveness of PD, autogenic drainage, non-
invasive ventilation and independent ACBT tech-
nique; limited evidence for the effectiveness of
modified PD,PEP and therapist-assisted ACBT.
Moderate evidence was found that Hayek oscillator
or CPT during anaesthesia preoperatively isinef-
fective in improving pulmonary functionsin chil-
dren with CF.

Seven RCTs that met the eligibility criteria
and were included in the current review; they
studied various CPT interventions. Explanations
were reported about the possible interventions
improving pulmonary functions in children with
CF; it was stated that standard CPT plays an
integral rolein the respiratory management of
children with CF by enhancing the clearance of
broncho-pulmonary secretions clearance and pul-
monary functions [18-20] .

Postural drainage is one of the CPT modalities;
mostly used in infants with CF from diagnosis up
to maturity, the modified PD is recommended for
airway clearance in children with CF under two
years of age [21] . Recent Cochrane review [22]
compared the effects of standard PD (15° to 45°
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head-down tilt) with modified PD (15° to 30° head-
up tilt) with regard to gastroesophageal reflux in
infants and young children with CF; itsanalysis
revealed that modified PD is associated with a
lower number of gastroesophageal reflux episodes
and fewer respiratory complications on along-
term basis. In the current review, analysis revealed
moderate evidence regarding the use of PD to
improve pulmonary functions in children with CF.

Autogenic Drainage is another airway clearance
technique that is unlike PD, individually adjusted
and controlled; does not need the use of special
equipment; has not been associated with hypoxemia
or aspiration. It was suggested that both traditional
PD and AD can be effective CPT techniques for
patients with CF [14] .

Noninvasive ventilation has been used to treat
acute and chronic pulmonary patients; it was
showed to optimize alveolar ventilation, gas ex-
change, reduce pulmonary hyperinflation and air
trapping, in addition to improve walk distance on
treadmill. It was reported that N1V is an effective
tool to improve functional capacity in children
with CF [12].

Positive expiratory pressure is a device that
promotes intrapulmonary distribution of ventilation
by alveoli opening; it also provides positive pres-
sure behind the mucus to push it out of the lungs
[23] . Flutter isasmall device that creates high
frequency oscillation as expired air passes through
it, it was reported that flutter is not as effective as
PEP in maintaining pulmonary functions for pa-
tients with CF [13].

Active cycle of breathing techniquesis an
airway clearance technique that is used independ-
ently or therapist-assisted by the physiotherapist
providing manual facilitation during the thoracic
expansion exercises and huffing, no significant
difference in pulmonary function parameters was
reported between the two techniques [17].

High Frequency Chest Compression (HFCC)
is not routinely indicated for secretion clearance
in children with CF; it was stated that HFCC is
not effective as ACBT in airway clearance during
infective exacerbation.

The current review highlights the available
variety of CPT interventions; but there were few
number of RCTs available for each intervention
and small number of participants assessed; the
clinical heterogeneity regarding interventions used
in the included studies limits the degree of com-
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parison between the results of these studies and
makes meta-analyses i nappropriate.

Conclusion:

The present evidence supports the use of dif-
ferent CPT interventions for improving pulmonary
functionsin children with CF.

Although findings of this review support the
effectiveness of using CPT interventions for chil-
dren with CF; additional RCTs with larger sample
sizes are till needed to confirm the present evi-
dence. The limited evidence about the effectiveness
of modified PD, PEP and therapist-assisted ACBT
also needs further well-designed researches.
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