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Objective: Evaluate the speech services using a Community-Based Speech Therapy model by trained speech assistants (SAs)
on the improvement of articulation in cleft palate children.
Material and Method: Seventeen children with repaired cleft palates who lived in Chiang Rai and Phayao provinces were
registered to the camp. They received speech therapy with a 4-day intensive camp and five follow-up camps at Chiang Rai’s
The Young Men’s Christian Association (YMCA). Eight speech assistants (SAs) were trained to correct articulation errors
with specific modeling by the speech-language pathologists (SLPs). SAs encouraged family members to stimulate their
children every day with speech exercise at home. Each camp was covered with a main speech therapy and others supported
by the multidisciplinary team, as well as, discussion among SLPs, SAs and the care givers for feedback or difficulties.
Results: Results showed a sufficient method for treating persistent speech disorders associated with cleft palate. Perceptual
analyses presented significant improvement of misarticulation sounds both word and sentence levels after speech camp
(mean difference = 1.5, 95% confidence interval = 0.5-2.5, p-value <0.01; mean difference = 2.5, 95% confidence interval
= 1-3, p-value <0.001, respectively).
Conclusion: The Community-Based Speech Therapy model is a valid and efficient method for providing speech therapy in
cleft palate children.
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In many patients with cleft lip and palate,
speech problems can persist after the surgical treatment.
Research has demonstrated that many children remain
affected by speech disorders such as misarticulation
(51-63%)(1), hypernasality (20-30%)(2) and voice
disorders (12.5 %)(3). The estimation is that 92% of the
patients experience speech or language delays at some
point in their development(4). The overall need for
speech therapy is pegged at 49% of the patients(5). It is
important to ensure that the patients have on time access
to speech therapy(6,7). However, economical and
geographical variables affect the distribution of speech
therapy in different countries. As in the Southeast Asian
country of Thailand, there are a limited number of

speech-language pathologists (SLPs) who can provide
quality speech therapy services for these patients.
Currently, there are only 63 SLPs for a multi-ethic
population of 67 million, spread out over a
geographically varied country with some areas that are
difficult to access(8) (27 at government and 18 in private
hospitals in Bangkok, 16 in rural areas including one in
the North East whereas none in the province of Chiang
Rai)(9). There is quite some income disparity in Thailand
and many families with children with cleft lip and palate
live in economically disadvantaged regions(6).
Particularly, the Northeast and North regions have
limited access to health services(8). To overcome these
challenges, surgical treatment is often achieved with
mobile surgical services from public and private
organizations(6). The overall situation and the service
delivery challenges are not unique to Thailand, and
many low to middle income countries still lack of speech
therapy services and qualified SLPs(9).
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According to projections, this personnel
shortage will persist for the next 10 years(8, 9). In order
to overcome the challenge of providing speech therapy
in rural areas, focused and intensive community-based
speech camps have been developed(6,9). Each project
(held in Amnatchareon, Suwanaphum (Roi Et),
Mahasarakham and Nakhon Si Thammarat) was more
effective than therapy in the hospital. It also had the
function as training camp for healthcare providers(10).
These speech camps showed a statistically significant
decrease in the number of misarticulations(10,11). Similar
speech camps have been used in other countries. For
example, in Mexico, Pamplona, et al(12) provided a group
therapy for children with cleft lip and palate for four
hours per day, five days a week, for three weeks. The
speech outcomes for these patients were not different
from the patients who had been seen in a traditional
speech clinic, twice a week continuing for 12 months.
Even though these projects were encouraging as a
model to distribute care to underserviced regions, they
still did not address the dearth of qualified SLPs. The
current study investigated whether community-based
speech assistants could be used to bridge this gap(6).
This idea was grounded in the principles of Community-
Based Rehabilitation, Primary Health Care System, and
Institute Medical Approaches(6,9). In the present study,
this new approach was put to a test in the Chiang Rai
and Payao provinces in the Northern Thailand.

Material and Method
The protocol was approved by the

Institutional Review Board, the Faculty of Medicine,
Ramathibodi Hospital, Mahidol University, Bangkok,
Thailand. A number of stakeholders were involved in
the planning of this research project, including 32
representatives from 13 hospitals in the Chiang Rai
and Phayao provinces, as well as three each from
associations of village health volunteers, the
Chiang Rai Red Cross and the Chiang Rai Special
Education Center. After meetings with these
stakeholders, the research team selected qualified
individuals to be trained as speech assistants (SAs)
for the speech camps. Therefore, eight qualified SAs
were chosen. Three SAs were from Phayao province
and the remaining were from Chiang Rai province. All
SAs were qualified to work as allied health
professionals and lived in the same areas as the patients.
They were able to implement the therapy program in a
series of home visits once a week and at least three
times a month. The SAs were assigned for up to three
patients each. They were also required to participate in

an intensive four-day speech camp and five follow-
ups.

Participants
Twenty children with cleft palate who were

receiving ongoing support from the Northern Women’s
Development Foundation (NWDF) participated in this
study. Of these 20 initial participants, two children
(C008, C014) withdrew from the study at the beginning
of the camp and one child (C016) moved before the
follow-ups and was unable to continue the study.
Completed data were obtained from 17 children. Of
these, 15 children were Thai and two were Akha. None
of the participants had other neurological disorders,
genetic syndromes, or other disabilities.

Procedures
The speech camp and the follow-up meetings

were based at the Chiangrai, Young Men’s Christian
Association (YMCA), which is a community center that
runs social programs. One intensive speech camp of
four days and five follow-up camps in a bi-monthly
intervals took place. Three types of activities were
provided in the speech camps. The main activity was
speech therapy, which took six hours per day. The other
two activities were run and supported by the
multidisciplinary care and the recreation team.
Multidisciplinary care was also allocated to each
follow-up camp i.e. growth development assessment
by a pediatrician, dental assessment and education by
a dentist and an orthodontist, general health care and
cleft care by a nurse, as well as appearance and/or
structural assessment by a plastic surgeon.

On the first day of an intensive speech camp,
there were morning nine stations with the activities of
1) patient registration and photography, 2) history
taking by the NWDF staff, 3) a pre-test for basic
knowledge by the SLP team, 4) ENT examination, 5)
hearing screening test by an audiologist, 6) four simple
phrases articulation screening, 7) oro-facial examination,
8) speech and language screening test, and 9)
perceptual evaluation of standard articulation and
resonance assessment. In the afternoon sessions, there
were seven stations, one station for perceptual
evaluation of articulation and resonance test and six
stations for speech therapy.

Assessment
To assess overall speech acceptability, a

phrase-level articulation screen with a four-phrase test
was carried out in a quiet room and recorded with a



S142                                                                                                                  J Med Assoc Thai Vol. 98 Suppl. 7  2015

Panasonic video camera (Model AG-HPX250, EN) by
one of the SLPs. An oro-facial examination was
undertaken by the third author and a speech and
language screen was done by one of the expert SLPs in
our team.

The standard articulation and resonance test
were done by the first and second author using Test
for Hypernasality Audible Nasal Emission/Turbulence/
Consonant Error: Single word and Sentence(14). As well
in the articulation screen and as in the standard test, all
subjects were asked to name the picture or read out
loud in both single word and sentence which contained
(in initial and final position) consonant and vowel
sounds or imitate from the SLP if they could not name
or read it. Resonance using a five-point ordinal scale
which -1 = hyponasality, 0 = normal, 1 = mild, 2 =
moderate, and 3 = severe.

The remaining three days were occupied with
the intensive speech therapy sessions by seven SLPs
at seven stations including one recreation station.

During the speech therapy sessions provided
by the SLPs, each patient was accompanied by a female
member (usually the mother) and an assigned SA. The
average number of sessions was three-four times per
day and took 30-45 minutes. The sessions focused on
correcting articulation errors based on the patient’s
individual articulation assessments. It was provided
by the SLP and observed by the patient’s family member
and designated SA. The focus of the therapy session
was on one or two target sounds. The treatment
followed a hierarchy approach starting with nonsense
syllables, words, phrases, sentences, reading and
conversational levels. Due to their exercise notes, all
patients received the same treatment at different
stations and the same number of therapy sessions.
After the last session of each intensive and follow-up
camp, therapy goals and strategies were discussed with
the SAs and the patients’ guardians.

The children received this conventional
speech therapy at the camp, home, the local hospital,
or at school. After the speech camp, each patient
learned to differentiate and correct articulation errors
with specific modeling by the SLP as well as practiced
to improve articulation. When a stable improvement of
target sound was noticed at >90%, they would move
up to higher level or other sounds. The SA and the
family member learned to assist the patient to do speech
exercises as planned.

Follow-up examinations
To investigate the carry over of the trained

sounds of the patient’s speech, follow-up examinations
were carried out by the SLPs and research team. After
the speech camp, 17 patients were seen every two-
month interval, except three cases (C012, C013, C015)
who missed out at the first follow-up since they were
ill. The participants aged seven years and over were
evaluated by clusters consonants with the single word
and sentence items from the standardized Thai
Articulation test(15). To monitor the implementation of
the therapy plan, one of our SAs and social workers
who were staff of the Northern Women’s Development
Foundation (NWDF), a local community organization,
visited and observed the therapy sessions that were
stimulated by the SAs in the communities. In addition,
all SAs met their patients once a week to facilitate
speech exercises in a session of 30 to 45 minutes. The
primary caregivers ensured that the patients did their
exercises at home for about 15 to 30 minutes each day
for three to four days a week. A logbook was kept to
document the sessions. All information was directly
reported to the researchers via e-mail. At least once a
month, a progress assessment in speech therapy of
each target patients was then updated by the SLPs and
new exercises were then assigned and practiced.

Results
Seventeen children (eight girls and nine boys)

aged between 3.4 and 14.0 years were recruited for the
study. Each participant passed an otoacoustic emission,
hearing screening test at 35 dB for at least one ear.
Except one patient (C020) failed in both ears due to
acute otitis media (Table 1). Three months after
antibacterial treatment of middle ear disease related to
the presence of adverse effects from medical
treatment(13), her hearing screening test was repeated.
The result was passed in both ears.

At pre camp, speech and language screening
test using scale from Language milestone in Thai
children(16) was conducted and found that three out of
17 cases (C009, C010, C019) were mild delayed language
development when starting the camp (Table 2). The
sample of speech characteristics were described with
two cases of hoarse voice from catching cold, eight
subjects had mild hypernasal sounds, two cases of
these resonance disorders (C001 had moderate
hypernasality and variable nasal air emission (NAE)
and C006 had moderate hypernasality and pervasive
NAE), three cases presented mild facial grimace, and
five cases demonstrated mild unacceptable speech or
speech deviated from normal to a mild degree in
conversation.
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After an intensive speech camp (four days) 
and five one-day follow-up camps, the results of speech 
sounds were based on the assessment from two 
experienced speech-language pathologists (the 
principle investigator and corresponding author’s 
judgment was 100% in agreement with each other). The 
majority of participants, except C011, showed decrease 
in a number of error sounds. Some cases used short 
vowel and used [s/tçh] due to northern dialect and 
omission due to ethnic dialect. Some cases presented 
with using co-articulatory patterns and two cases (C001, 
C006) showed nasalized and nasal turbulence, 
respectively in high oral pressure sounds. Four cases 
(C005, C007, C015, and C017) generalized to 
conversational speech with normal articulatory 
patterns, thus could be discharged from speech therapy 
(Table 3).

Descriptive analyses of the number of
articulation error sounds at pre- and post-speech camps
in both word and sentence levels were obtained (Table
3). An analysis of differences before and after therapy
was performed with Wilcoxon signed-ranked test for
perceptual assessment demonstrated statistically
significant (p<0.05) improvement in overall production
of misarticulation sounds in word and sentence levels
after therapy (Table 4).

Regarding to basic knowledge outcome
evaluation of all participants (children, guardians, and
SAs) between pre- and post-speech camp revealed
significantly higher post-camp scores than the baseline
at p<0.001 (Table 5).

Discussion
The present study showed that speech

correction of articulation errors in cleft palate children
by trained SAs could be a sufficient method for treating
persistent speech disorders associated with cleft palate.
SAs taught and stimulated family members (the majority
were mothers) to facilitate their kids for every day
speech exercise at home. The speech outcome in cleft
palate patients were articulation errors and nasal
resonance, accuracy or correctness of speech
sounds(7,12). These children were able to correct their
articulation with specific modeling by the SAs. The
best help to improve the targeted patients’ articulation
is involving the mother in guiding the exercises(12).
Perceptual analyses showed higher numbers in
correctness of speech sounds compared with baseline
including an improvement in the production of
misarticulation sounds in words and sentences. All
delayed language development children wereC
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stimulated by their guardians under the SLP
supervision during this project period. Of those,
there was only a child (C010) presented with delay in
language development, in which might be influenced
by his ethnic stream involvement. Thereafter, their
language skills were improved to normal level(9, 12).

This model of speech camp in which children
received intensive speech therapy at first visit and
five follow-up camps for a period of every two
months showed significantly enhanced articulation
improvement. Some children were able to produce
normal speech during spontaneous conversational
context because they were encouraged to practice by
both SAs and their family members. Some studies were
reported that the mothers who became active
participants during speech intervention improved
their communicative style and mode of interaction,
thus enhanced speech development(12) and quick
improvement of articulation pattern in cleft palate
children(6). Children’s speech sound production and
perception errors are related to their language, learning
skills and attention(7,17). Our current study found that
one participant (C011) whose family had no educational

background, economical limitations, and short attention
span were presented with a number of error sounds
and showed slow progression.

According to resonance disorders in relation
to the effectiveness of speech therapy, it should be
considered that articulation errors are also affected from
velopharyngeal insufficiency (VPI). This disorder could
reduce intelligibility and tackle normal articulatory
patterns(7,17). Some cases presented with using co-
articulatory patterns that is the one of compensatory
articulation disorders in speakers with cleft palate(18).
The cleft type characteristics for co-articulations in this
study were glottal stop or back velar stop for stop
consonant substitution and lingual place target
phoneme that shifted posteriorly due to velopharyngeal
inadequacy, resulting in a very prolonged period of
speech therapy(7,12,17). Hence, to successfully treat
two cases (C001 and C006) with persisted VPI problems,
it is further needed to reinvestigate improper
velopharyngeal structures and function by multi-
disciplinary cleft team. Another concern is dialect which
may also have increased opportunities for hypernasal
resonance since this phenomenon is perceived in the

Code     Pre camp

Language              Speech characteristics Facial
development Grimace

Voice                Resonance Disorders Acceptability

Resonance Nasal Air Emission

C001 N N Mod hyper Variable N Present
C002 N N N N N Absent
C003 N N Mild hyper N N Present
C004 N N N N N Absent
C005 N Abnormal N N N Absent
C006 N Abnormal mod hyper Pervasive N Absent
C007 N N N Variable N Absent
C009 Delayed N N N N Absent
C010 Delayed N Mild hyper N Mild unaccept Absent
C011 N N Mild hyper N Mild unaccept Absent
C012 N N N N Mild unaccept Absent
C013 N N Mild hyper N N Absent
C015 N N Mild hyper N N Present
C016 N N N N Mild unaccept Absent
C017 N N N N N Absent
C018 N N Mild hyper N N Absent
C019 Delayed N Mild hyper N Mild unaccept Absent
C020 N N Mild hyper N N Absent

Table 2. Speech and Language Characteristics of the subjects

N = normal; Mod = moderate, hyper = hypernasality, unaccept = unacceptable
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scores of basic M SD                                Range t df p-value
knowledge

min                     max

Pre   7.97 2.220 4 12 -4.236 29 0.000*
Post 10.53 2.813 5 15

* Paired t-test, significant at p<0.05

Table 5. Comparisons average mean and standard deviation scores of basic knowledge of all participants (children, caretakers,
SA) between pre- and post- speech camp

northern, northeastern, southern languages including
ethnic languages(3). In addition, ethnic languages do
not have any syllable-final phonemic consonants(19).
This language-specific articulation distortions would
contribute to difficulties in evaluating speech of an
unfamiliar language(16,19).

Because of a long distance travel to the
hospital with limited time and resources, this
Community-based speech therapy model is more
appropriated to help those children in access to speech
therapy services(6,9). This model was also able to
decrease the total number of speech therapy hours. It
has been addressed in saving the health care cost
compared to providing speech therapy over a longterm
in a hospital setting(20). Aside from those advantages,
this model could be established speech therapy
networking from the center to variety communities.
However, if those SAs had some difficulties during
speech intervention, online consultation would be an
option for continuing expert support for speech therapy.

SAs were grateful in taking part in this
approach for their help in improving patients’
articulation. The therapy by SAs for the remaining errors
in homes and school settings should be continued and
as well as the training for the patient’s school teachers.
The parents were impressed with the process of the
speech camps and both parents and SAs marked it as
successful project. They would like to see this project
continued to help other disadvantaged patients and
recommended regular gathering of the patients. It
should be organized annually to motivate each other
to strengthen their quality of lives, especially on social
integration.

The future studies should be concerned about
those cases of VPI (Velopharyngeal Insufficiency)
especially A-NAE (audible nasal air emission), they
should be excluded because it might be difficult to
separate from the hypernasality judgment that are
affected by the experience level of the listener or

familiarity with the nasality score being assessed(21,22).
In the ratings of hypernasality, for higher accuracy level
or more reliable data, it should be measured both
perceptually and instrumentally with a Nasometer(21).

Conclusion
To summarize, this model, based on the

Community-based speech therapy by Khon Kaen
model, can be a potential process for solving persistent
speech disorders associated with general cleft palate.
Above all, experience of organizing speech camps could
be assimilated and replicated in other regions of
Thailand.
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What is already known on this topic ?
Speech corrections for compensatory

articulation errors in children with clefts were needed.
However, limitations of speech services caused
difficulty to access therapy in Thailand and some
developing countries.

What this study adds ?
Solving limitations of speech services in clefts

in Thailand by the Khon Kaen Community-Based
Speech Therapy with combination of community-based
rehabilitation, primary health care unit and institutional
care unit was an effective way for children with clefts.
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