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Abstract

Background: Feeding problems are prevalent in children with cerebral palsy (CP). Oromotor exercises (OME)
should be started as soon as possible to enhance chewing and drooling. Oromotor exercises consist of active
exercises, passive exercises, and sensory stimulation. The purpose of this review is to evaluate the effectiveness of
oromotor exercises on feeding, chewing, and drooling in children with CP.

Body: The American Academy for Cerebral Palsy and Developmental Medicine and Preferred Reporting Items for
Systematic Reviews and Meta-Analyses methodology were used to conduct a systematic review. Four databases
(PubMed, Cochrane Library, PEDro, and Google Scholar) were searched; this review includes seven articles,
participants were 173 participants ranging in age from 18 months to 18 years. Articles were assessed according to
their level of evidence and quality assessment was done by AACPDM, PEDro scale, and JBI scale. Due to the
heterogeneity across included studies, descriptive analysis was performed on all of them. Primary outcomes were
chewing and drooling. Results showed the effectiveness of OME in improving drooling, but with weak evidence
while not effective in improving chewing.

Conclusion: High-quality studies are required to develop a firm judgment on the influence of oromotor exercises
on feeding. The current level of evidence to support the effectiveness of oromotor exercises in children with CP is
currently insufficient.

Keywords: Cerebral palsy, Oral motor exercises, Oromotor exercises, Systematic review, Oral sensorimotor, Chewing,
Drooling

Background
A Systematic review is a “study of studies”. In order to
assess the overall evidence for an intervention, all rele-
vant research is analyzed [1]. A systematic review is a
method for systematically identifying all studies on a
certain research subject, appraise the studies’ method-
ologies, describe the results, present the most important
discoveries, and identify in a systematic review; all judg-
ments used to compile information are designed to be
explicit, allowing the reader to judge the quality of the

review process and the possibility for bias for him or
herself [1].
Cerebral palsy is a nonprogressive neuromotor dis-

order which has an effect on the brain [2]. A com-
mon misperception is that CP only develops because
of an accident during delivery. CP, on the other hand,
can occur prenatally or early postnatally and be
caused by a variety of factors such as hypoxia, as-
phyxia, intrauterine infection, intrauterine brain ab-
normalities, and fetal stroke [3].
Cerebral palsy is a brain developmental condition that

causes movement and posture problems. It can impact
oral motor abilities, causing speech delay, drooling, suck-
ing difficulties, swallowing, and biting [4]. Oral motor
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dysfunction that persists causes feeding difficulties,
which leads to growth and development retardation [5].
Drooling, on the other hand, has a negative impact on
social development and creates physical problems [6].
Children with CP have changes in their oral functions,
which make feeding difficult and can lead to major
health problems like malnutrition and pneumonia [7].
One of the elements affecting children’s health is

feeding efficiency. Feeding problems are prevalent in
children with cerebral palsy, resulting in insufficient
caloric intake and eventually malnutrition [8]. In chil-
dren with moderate to severe CP, feeding difficulties
are common accompanied with poor feeding status
and poor health [9].
Pediatric feeding disorder (PFD) is defined as a lack of

age-appropriate oral intake that is linked to medical, nu-
tritional, feeding skill, and/or psychosocial problems
[10]. Up to 25% of all children have feeding problems or
dysphagia; prematurely born infants had a 40% chance
of having swallowing problems, a 64–78% chance of hav-
ing developmental problems, and a 99% chance of hav-
ing CP [11].
Feeding problems and poor nutritional status are fre-

quent in children with CP, especially as their gross
motor impairment and age increase, and they may have
an adverse effect on their health, physical development,
and cognitive development [12]. Choking with food
(56%), feeding duration more than 3 h per day (28%),
frequent biting (22%), and chewing difficulty (26%) are
all common feeding problems in children with CP [13].
Chewing is described as a rhythmic oral motor activity

for communicating and softening solid food as part of
the feeding process [14]. Food transportation from the
front of the mouth to the molar area, where it is proc-
essed through several masticatory cycles, is the most af-
fected aspect of chewing in patients with CP due to
insufficient lateral and rotational tongue motions [15].
Drooling is an uncontrolled expulsion of saliva from the
mouth that is frequent in children with CP [16]. Further-
more, these disorders can lead to a variety of health
problems, including poor nutritional status and growth,
reactive airway disease, and aspiration pneumonia [17].
Active exercises, passive exercises, and sensory appli-

cations are the three primary types of OME employed in
clinical practice [18]. Active range of motion, stretching,
and strength training are examples of active exercises;
through the recruitment of new motor units as muscle
fibers are expanded, strength, endurance, and power are
all developed through these exercises [19].. Passive exer-
cises include passive range of motion exercises, in which
the movement is performed partially or wholly by the
therapist or caregiver, with little or no participation from
the person getting therapy. Sensory input is provided,
circulation is improved, and joint flexibility is

maintained or improved using these techniques [20].
The application of cold, heat, electrical stimulation,
high-frequency vibration, or other agents to muscle tis-
sues is referred to as sensory applications. Kumar et al.
[21] reported a significant improvement in drooling and
chewing after OME in children.
Despite the fact that there are numerous management

alternatives, only a handful have been explored, includ-
ing OME for drooling, there is not enough research to
know how OMEs affect swallowing [22]. Arvedson et al.
[22] in their systematic review recommended further re-
search due to the dearth of studies with enough data
keeping in view the stressful and socially isolating effects
of drooling [22]. Three studies were taken from the sys-
tematic review of Arvedson et al. and new four studies
were added to them. The purpose of this review is to
examine the present research’s quality of OME effective-
ness on chewing and drooling in children with CP.
There is an urgent demand for high-quality studies.

Main text
Methods
To find relevant published studies, we used PubMed,
Cochrane Library, PEDro, and Google Scholar. The fol-
lowing keywords were used to search those databases:
CP, Oral motor exercises, OME, Systematic Review, Oral
sensorimotor, Chewing, and Drooling. This systematic
review was carried out according to the criteria included
in Cochrane Handbook for Systematic Reviews of Inter-
ventions [23], American Academy for Cerebral Palsy and
Developmental Medicine (AACPDM) methodology for
developing systematic reviews of treatment interventions
[24], and Preferred Reporting Items for Systematic Re-
views (PRISMA) guidelines [25].

Eligibility criteria
Studies that matched the criteria listed below were con-
sidered eligible:

Study design
Published all study designs studying the effect of OME
in children with cerebral palsy except bench research,
common sense/anecdotes, expert opinion, case study or
report, non-randomized controlled AB single-subject re-
search design (SSRD), and review articles. In this system-
atic review, two studies were randomized control trials
[26, 27], three studies were quasi-experimental [16, 28,
29] and two studies were case series [30, 31].

Participants
This systematic review concerned children with the fol-
lowing inclusion criteria: CP, aged between 18 months
and 18 years. No study determined the type of CP except
two case series studies [30, 31]. One study: subject 1 was
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spastic diplegia, subject 2 was spastic quadriplegia [30].
Other study: subject 1 was spastic CP, subject 2 was
athetoid CP [31].

Type of intervention
Oromotor exercises in the form of active exercises, pas-
sive exercises, and sensory stimulation, duration between
10 days and 9 months.
Outcomes: Chewing (performance) and drooling (se-

verity, frequency, weight of saliva, and percentage of
drooling).
Language: Full-text articles are available in English.

Exclusion criteria
Studies were excluded if they were: review studies, bench
research, common sense/anecdotes, expert opinion, case
study or report and non-randomized controlled AB
SSRD, studies on children other than CP, studies that
measured outcomes unrelated to the study’s objectives,
unpublished studies, studies published in a language
other than English, and studies that combined OME
with other types of modalities.

Search methods for identification of studies
References were searched from 1980 up to December
2020, using the following electronic databases: PubMed,
Google Scholar, the Cochrane Library, and PEDro.
Search terms used the following keywords “oral motor
exercises,” “cerebral palsy,” “OME,” “oral sensorimotor,”
“chewing,” and “drooling” and using Boolean operators
AND/OR. To find the relevant research, the titles and
abstracts were checked against the inclusion and exclu-
sion criteria. When the abstract revealed eligible study,
the full text was obtained for complete assessment.

Treatment procedures
The articles discussed OME’s impact on chewing and
drooling in children with CP; participants received OME
as a control group in three studies [26–28], and as a
study group of four studies [16, 29–31].
Exercises included traditional oral motor exercises

which include active and passive exercises of the tongue
and lips [26, 27]; blowing candle; blowing balloons;
blowing bubbles; sucking games [28]; techniques for sen-
sory stimulation: face massage, tapping, stroking, brush-
ing, and ice stimulation [29]; oral facilitation techniques
[30]; oral motor stimulation then vibration [31]; and
muscle vibration [16].

Data extraction and analysis
Data was extracted by two authors RF and AF and the
third FH was consultant, according to data extraction
form developed by AACPDM Treatment Outcomes
Committee version 2008 [24]. Data was extracted

according to the following items from the included arti-
cles: (1) the author and year of publication; (2) popula-
tion information, including the numbers of children
participating, their diagnosis, and their ages; (3) study
design; (4) methodology, including the type of interven-
tion, technique of its application, and its duration; (5)
measured outcomes; and (6) results.

Level of evidence
The level of evidence of group design studies was scored
according to Sacket et al. [32] and the level of evidence
for the single-subject design was scored according to Lo-
gan et al. [33].

Assessment of methodological quality
Quality assessment conducted by AACPDM [24] for
studies of levels I, II, and III [26, 27], Physiotherapy Evi-
dence Database (PEDro) scale [34] for randomized con-
trolled trials [26, 27], and Joanna Briggs Institute (JBI)
scales [35, 36] for all studies [26–31] and [16] through
answering questions. Risk of bias was performed accord-
ing to Cochrane Handbook for systematic reviews of in-
terventions [23].

Results
After searching, 2437 articles were found (Fig. 1).
PubMed recorded 326, PEDro recorded 7, Cochrane Li-
brary recorded 29, and Google Scholar recorded 2080.
After removing duplicates, the records were 1284 stud-
ies. The records screened were 1284 while 1265 were ex-
cluded from abstract, then 19 full-text articles were
assessed for their eligibility. Tweleve articles were ex-
cluded for various reasons because of different interven-
tions, the children’s diagnosis was not CP, or not the
same outcome; finally, seven articles were included in
this systematic review.

Characteristics of studies
Data was compared and findings were represented after
extracting data from each study included in this system-
atic review. The variation among studies with regard to
outcome measures, interventions, and methodological
quality of the studies did not allow us to perform a
quantitative analysis (meta-analysis). The existing data
was not homogenous, so the current studies were ana-
lyzed by using descriptive analysis. Included studies are
presented in Table 1.

Intervention
In this systematic review, oromotor exercises were de-
fined broadly and a variety of interventions were exam-
ined as discussed before in the treatment procedure.

El Nagar et al. Bulletin of Faculty of Physical Therapy           (2021) 26:35 Page 3 of 10



Comparators
Two studies applied Functional Chewing Training
(FuCT) in the form of positioning the child, positioning
the food, sensory stimulation, chewing exercises, and ad-
justment of food consistency [26, 27] and one study ap-
plied OME in addition to chin cup, and another group
with no treatment applied [28]. There were no other
comparators because other studies were of a single-
subject research design [16, 29–31].

Types of outcomes measured
Although chewing and drooling were the outcomes in
the present systematic review, other outcomes were
measured in studies that were included, for example,
feeding behaviors [26], tongue thrust severity [27], and
speech [30]. Chewing was the outcome of two articles
(randomized controlled trials) [26, 27] and drooling was
the outcome of six articles [27–31] and [16].

Measurement of chewing and drooling
In the present systematic review, chewing was measured
by the Karaduman Chewing Performance Scale [26, 27].
Drooling was measured by drooling severity and fre-
quency scale, drooling impact scale, visual analogue
scale, and drooling quotient [16], an OHAUS 700 series
triple balance [30], momentary time sampling procedure
[31], scales which weigh to the nearest 1 g [28], and
drooling severity and frequency scale [27, 29].

Level of methodological quality
Table 2 shows the results of each study on the AACP
DM. Both studies scored 6 [26, 27]. The PEDro scale
score for each study is shown in Table 3; one study had
a score of 8 [26] and the other study was given a score
of 5 [27]. Tables 4, 5, and 6 provide the results of all
studies on the JBI scale. The score of randomized studies
is presented in Table 4; one study obtained a score of 11
[26] and the other study had a score of 8 [27]. The score
of quasi-experimental studies is presented in Table 5;

Fig. 1 PRISMA flow chart diagram
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Table 1 Summarizes the characteristics of included studies

Study Level of
evidence,
study
design

Participants Intervention Outcome of
interest

Results

Treatment Control

Serel Arslan
et al. [26]

II (RCT) 80 CP: 50 in
treatment group, 30
in control group
(mean age 3.5 ± 1.9
years)

Children received
Functional Chewing
Training. It was
conducted five times a
day and five times a
week over a period of 12
weeks

Traditional oral motor
exercises were given to
the control group. Over
a period of 12 weeks, it
was conducted five
times a day, 5 days a
week

- Chewing
function by
(KCPS)

- Feeding
behaviors by
(BPFAS)

- The FUCT group
showed a significant
improvement (p < .001);
however, the control
group showed no
change (p = 0.07).

- All 8BPFAS parameters
improved significantly
in the FUCT group (p <
001), while four BPFAS
parameters improved
significantly in the
control group (p = 0.02,
p = .03, p = .02, p =
.01).

Inal et al.
[27]

II (RCT) 32 CP:16 in the study
group, 16 in the
control group (4 to 6
years)

The intervention group
received the FUCT. It was
performed 5 sets (1 set =
20 min) each day over a
period of 12 weeks

Children received
classical oral motor
exercise program.
It was performed 5 sets
(1 set = 20 min) each
day over a period of 12
weeks

- Tongue
thrust
severity by
(TTRS)

- Drooling
severity and
frequency by
(DSFS)

- Chewing
performance
by (KCPS)

Chewing performance (p
= 0.001), tongue thrust
severity (p = 0.046) and
drooling severity (p =
0.002) all improved in the
FUCT group, while
drooling frequency (p =
0.082) remained
unchanged. The control
group showed no
improvement in chewing
performance, tongue
thrust, drooling severity,
and frequency.

Harris and
Dignam
[28]

IV (Non-
randomized
quasi-
experimental
design)

20 CP ages: group 1
from 8 to 15 years,
group 2 from 11 to
18 years, group 3
from 6 to 8 years,
and group 4 from 6
to 9 years

The program was
followed by group 1 for
14 months. They wore
chin cups for the first six
months, then continued
in the droolers’ classes.
Group 2 followed the
program for 11 months.
They wore chin cups for
the first three months,
then continued in
droolers’ classes.

Group 3 was a 9-month
participant in the pro-
gram. They did not wear
chin cups, but attended
droolers’ classes. A fourth
group served as controls,
i.e. They did not wear
chin cups or go to droo-
lers’ classes.

Drooling by
Scales which
weigh to the
nearest 0.1 g

Improvement in group 1
was88 percent,
improvement in group 2
was 75 percent,
improvement in group 3
was 28 percent and
group 4 had no
improvement nor
worsening.

Fatima
et al. [29]

IV
(Withdrawal
design)

15 CP (4 to 15 years) Oral motor exercises,
with a 24-h gap between
two sessions and each
session conducted for 30
min over a period of 6
months.

Drooling by
(DSFS)

Drooling was reduced
significantly (p < .05).

Russo et al.
[16]

IV
(Withdrawal
design)

22 CP (5 to 15 years) (Muscle vibration) The
training was 3 days long
and was repeated three
times each day. Each
application took ten
minutes to complete,
with a 60-s gap between
each of the three appli-
cations/10 days.

Drooling by
DIS, DFSS, VAS,
and DQ

Statistically significant
differences between base
line and (10 days,
1month and 3 months) p
< 0.001 in all scales. No
statistically significant
differences between 10
days to 1 month, 10 days
to 3 months, and 1
month to 3months in all
scales.

Iammatteo
et al. [30]

IV
(Withdrawal
design)

2 CP (first subject 2
years and 7 months
and the other subject
2 years and 11

Oral facilitation
techniques: Treatment
took place over 12 days
of intervention.

Drooling by
an OHAUS 700
series triple
balance

Decreasing drooling for
both participants:
participant 1
nonsignificant, participant
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one study had a score of 7 [29], one study received a
perfect score of 6 [16]; and one study obtained a score
of 4 [28]. The score of case series studies is presented in
Table 6; one study had a score of 7 [30] and the other
study received a perfect score of 6 [31].
On the Cochrane risk of bias tool, the risk of bias for

all studies is presented as follows: for random sequence
generation, only two studies go into enough depth about
the method utilized to create the allocation sequence to
determine if it should produce comparable groups [26,
27]; the other five studies are unclear in description [16,
28–31]. For allocation concealment, all studies are un-
clear in description [16, 26–31].
Blinding of participants and personnel, only two stud-

ies describe all measures used to blind the participants
[26, 31]; the other five studies are unclear in description
[16, 27–30]. Blinding of outcome assessors, all measures
used to blind study assessors are described in two stud-
ies [26, 27] and the other five studies are unclear in de-
scription [16, 28–31].
Incomplete outcome data assessments, all studies ex-

plain the completeness of outcome data for each main
outcome [16, 26–31].
Selective reporting, explain how the authors looked

into the possibility of selective outcome reporting, the
item was100 percent met [16, 26–31].

The last item which is other sources of bias states any
important concerns about bias not addressed in the do-
mains mentioned in the assessment of bias in studies;
four studies fulfill this item [16, 26, 27, 29] and only
three studies were unclear in description [28, 30, 31].

Level of evidence
The level of evidence in each of the seven articles was
evaluated in accordance with the AACPDM Treatment
Outcomes Committee version 2008.
Two studies of group design were on level II [26, 27],

one study of group design was on level IV [28], and the
other four studies of the single-subject design were on
level IV [16, 29–31] as presented in Table 1. Oromotor
exercises are effective in improving drooling, but with
weak evidence and not effective in improving chewing.
The existing data was not homogenous, so the current

studies were analyzed using descriptive analysis. Table 1
gives a general description of all the studies that were in-
cluded, including the basic study design, level of evi-
dence, characteristics of the participants, intervention,
outcome measures used, and results.

Discussion
Searching in the literature revealed low evidence of the
effectiveness of OME on feeding: chewing and drooling.

Table 1 Summarizes the characteristics of included studies (Continued)

Study Level of
evidence,
study
design

Participants Intervention Outcome of
interest

Results

Treatment Control

months) Speech by
tape recorder

2 statistically significant.
Not increasing bilabial
vocalization

Domaracki
and Sisson
[31]

IV
(withdrawal
experimental
design)

2 subjects, both 10
years

Hourly treatment of oral
motor stimulation, then
vibration for 10s

Drooling by
momentary
time sampling
procedure

Decreasing drooling by
oral motor stimulation
but vibration did not
have additional
therapeutic effects when
applied.

KCPS Karaduman Chewing Performance Scale, TTRS Tongue Thrust Rating Scale, BPFAS Behavioral Pediatrics Feeding Assessment Scale, DSFS Drooling Severity and
Frequency Scale, DIS Drooling Impact Scale, VAS Visual Analogue Scale, DQ drooling quotient, RCT randomized controlled trials, FUCT Functional Chewing Training,
CP cerebral palsy

Table 2 Critical appraisal by AACPDM

Criteria Article

Serel Arslan et al. [26] Inal et al. [27]

1. Described and followed inclusion and exclusion criteria Yes Yes

2. Described intervention for the study group and for the control group Yes Yes

3. Valid and reliable outcome measures Yes Yes

4. Masked assessors Yes Yes

5. Conducted and reported suitable statistical evaluation including power calculations No Yes

6. Dropout was reported to be less than 20% for 2-groups, balanced dropout Yes No

7. Controlled confounding variables and limited potential biases Yes Yes
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Oral-motor exercises are non-speech activities in dealing
with CP children. One study reported that no adverse
events were detected following this intervention, while
the other six studies did not report it.
The small number of studies that met the inclusion

criteria was the review’s main limitation, meta-analysis
not allowed because of different outcomes of interest,
and the methodology of these research, as well as the
type and duration of OME, all are different, so descrip-
tive analysis was utilized.
In this systematic review 7 articles discussed the effect

of OME on chewing and drooling, only two studies were
RCTs [26, 27], three studies were quasi-experimental
[16, 28, 29] and two studies were case series [30, 31].
Awan et al. [37] reported a more significant reduction

in drooling severity and it’s impact in the group who

received kinesio taping and OME as compared to the
other group who received kinesio taping p ≤ .05. Kumar
et al. [21] reported a significant improvement in drooling
and chewing after OME in children; this agrees with all
studies which reported that OME were effective in the
improvement of drooling in children with CP.
All outcomes of studies represent the ICF component

of body structure and body function only except one
study by Serel Arslan et al. [26] which included out-
comes representing the ICF component of activity and
participation and body structure and body function, the
remaining ICF component of contextual/environmental
factors were not mentioned in any study.
The study by Serel Arslan et al. [26] who applied trad-

itional oral motor exercises for 12 weeks, including ac-
tive and passive exercises of tongue and lips showed no

Table 3 Critical appraisal by PEDro scale

Criteria Article

Serel Arslan et al. [26] Inal et al. [27]

1. Eligibility standards must be met*. Yes Yes

2. Random allocation of participants. Yes Yes

3. Allocation that is hidden. No No

4. At baseline, the prognosis was similar. Yes Yes

5. Blinded participant. Yes No

6. Blinded therapists. No No

7. Blinded assessors. Yes Yes

8. At least one key outcome was followed up by more than 85%. Yes No

9. Analysis of the “intention to treat.” Yes Yes

10. At least one key outcome was statistically analyzed between groups. Yes Yes

11. Point estimates of variability are presented for at least one significant outcome. Yes No

12. Pedro score. 8/10 5/10

*This criterion is not counted for the total PEDro score

Table 4 Critical appraisal for randomized controlled trials: JBI

Article criteria Serel Arslan et al. [26] Inal et al. [27]

1. True randomization Yes Yes

2. Concealed allocation Unclear Unclear

3. Similar at the baseline Yes Yes

4. Blinded participants Yes Unclear

5. Blinded therapists No No

6. Blinded assessors Yes Yes

7. Both groups treated identically Yes Yes

8. Complete follow-up Yes No

9. Analyzed participants in their groups Yes Unclear

10. The same way of measuring outcomes Yes Yes

11. Reliable outcome measure Yes Yes

12. Statistical analysis that is appropriate Yes Yes

13. Appropriate trial design Yes Yes
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change was found in chewing. The study by Inal et al.
[27] who applied classical oral motor exercises for 12
weeks, including active and passive exercises of the lips
and tongue showed no improvement in chewing per-
formance, drooling severity and frequency. The study by
Harris and Dignam [28] who applied OME for 9 months,
including sucking games, games of blowing out candles,
blowing up balloons, and blowing trumpets showed im-
provement was 28%. The study by Fatima et al. [29] who
applied oral motor exercises over a period of 6 months,
including techniques for sensory stimulation; face mas-
sage, tapping, stroking, brushing, and ice stimulation
showed a significant reduction in drooling p < 0.05. The
study by Russo et al. [16] who applied vibration for 10
days showed statistically significant differences between
baseline and (10 days, 1 month, and 3 months) p < 0.001
in all scales and no statistical significance between 10
days to 1 month, 10 days to 3 months, and 1 month to 3
months in all scales. The study by Iammatteo et al. [30]
who applied oral facilitation techniques for 12 days, in-
cluding gentle stroking and firm pressure around lips
and inside the mouth in the context of play showed de-
creasing drooling and study by Domaracki and Sisson
[31] who applied hourly treatment of oral motor stimu-
lation, then vibration for 10 s, oral motor stimulation,

including an NUK device which was used to stimulate
the child’s hard palate, brush the upper and lower gums,
massage the center and both sides of the tongue, and
make strokes to the inside of each cheek, showed de-
creasing drooling by oral motor stimulation, but when
vibration was applied, it did not provide any additional
therapeutic effects. This variation did not allow us to
make a consistent conclusion about the best type and
duration of OME to improve feeding.
This systematic review showed the effectiveness of

OME in improving drooling, but with weak evidence
while not effective in improving chewing.
Given the small number of studies and high hetero-

geneity among them, caution is advised when inter-
preting the current findings. Future research is
needed to learn how to maintain the positive effect of
OME throughout time and to identify the important
characteristics of OME (intensity, frequency, and
duration).

Conclusion
This systematic review is an attempt to close the gap
in knowledge that exists between research and clinical
practice in using OME in children with CP. There is
a clear need for more RCTs focusing on this issue to

Table 5 critical appraisal for quasi-experimental studies: JBI

Article criteria Fatima et al. [29] Russo et al. [16] Harris and Dignam [28]

1. What is the cause and what is the effect, according to the study? Yes Yes Yes

2. Similar participants Yes Yes Yes

3. Similar treatment to participants Yes Yes No

4. Was there a control group? No No Yes

5. Multiple measurements of the outcome Yes Yes Unclear

6. Complete follow-up, described and analyzed differences Yes Yes Yes

7. Measured outcome in the same way Yes Yes No

8. Reliable outcomes measure Yes Yes Unclear

9. Appropriate statistical analysis Yes Unclear No

Table 6 Critical appraisal for case series studies: JBI

Article criteria Iammatteo et al. [30] Domaracki and Sisson [31]

1. Clear criteria for inclusion Yes Unclear

2. Reliable measure of condition Yes Yes

3. Used valid methods Yes Yes

4. Consecutive inclusion of participants Unclear Unclear

5. Participants’ full participation Unclear Unclear

6. Demographic information is presented in a simple and concise manner Yes Yes

7. Clinical data must be reported in a transparent manner Yes Yes

8. Clearly stated outcomes or follow-up findings Yes Yes

9. Reporting of the presenting site(s)/clinic in detail(s) Unclear Unclear

10. Appropriate statistical analysis Yes Not applicable
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establish strong evidence. The current level of evi-
dence to support the effectiveness of OME in children
with CP is currently insufficient. It could be con-
cluded from the existing evidence that OMEs were ef-
fective in improving drooling. Finally, we can
conclude that there is a significant gap between
OMEs and research evidence.
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