SCIENTIFIC ARTICLES

Stomatologija. Baltic Dental and Maxillofacial Journal, 22: 80-5, 2020

Nasalance scores for Viethamese-speaking children

with oral clefts
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SUMMARY

Objective. The study aimed to obtain nasalance scores for Vietnamese-speaking patients
with repaired cleft palate with or without cleft lip.

Methods. A total of 29 children with cleft palate with or without cleft lip (4—18 years old,
mean age 7.943.5 years old) were included in this study. Speech material was designed specifi-
cally for the Vietnamese language. The speech material consisted of oral stimuli (19 oral words
and 18 oral sentences), oro-nasal stimuli (eight sentences), and nasal stimuli (seven sentences).
The patients repeated the stimuli after the examiner. The Nasometer II (model 6450) was used

to compute nasalance scores.

Results. The mean nasalance scores were 27.1% for oral stimuli, 40.2% for oro-nasal stimuli,
and 57.5% for nasal stimuli. Hypernasality was detected in 41.4% of the patients.

Conclusion. Vietnamese-speaking patients with repaired cleft palate with or without cleft
lip who did not undergo speech therapy had poor speech outcomes.
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INTRODUCTION

Oral clefts are congenital birth defects that
include a cleft lip (CL), cleft lip and palate (CLP),
and isolated cleft palate (CP) (1). Patients with oral
clefts often require multiple treatments to regain
function as well as aesthetics. Developing normal
speech is one of the primary goals of cleft treatment.
An assessment of speech, therefore, is essential in
reporting the outcomes of cleft treatment (2).

Hypernasality is one of the most common
speech disorders in patients with cleft palate with or
without cleft lip (CP£L) (3). Perceptual assessment
of speech by speech-language pathologists is con-
sidered the gold standard to assess speech disorders
related to CP+L (4). However, perceptual assessment
alone is not sufficient to evaluate if hypernasal-
ity is caused by a palatal fistula, velopharyngeal
inadequacy, or a combination of both (5). Also,
the quality and reliability of perceptual assessment
are dependent on the experience of evaluator and
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professional bias (6). Some clinicians prefer having
an objective assessment of speech, i.e. instrumental
assessment, besides their subjective and perceptual
assessment (7)

Nasometry is a non-invasive computer-based
acoustic instrumental technique that calculates the
ratio of nasal acoustic energy to the total of nasal and
oral acoustic energy (8). One such instrument is called
a Nasometer. The ratio is termed as the nasalance
score (8). Nasalance, as measured by the Nasometer,
is substantially correlated with perceptual measures
of nasality in children with a repaired CP (9).

Patients with oral clefts in our hospital have
been operated by the Chonbuk National University
surgical team for many years. The treatment has
focused on surgery; speech therapy has not been
incorporated. Nasalance of operated patients has
not been investigated. In recent years, the Nasom-
eter has been introduced for research purposes in
our hospital. Therefore, we conducted this study to
investigate nasalance scores for surgically treated
Vietnamese-speaking patients with CP+L.

MATERIAL AND METHODS
Participants

The study was approved by the ethics commit-
tee of Hue University of Medicine and Pharmacy
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(date of issue: 24 December 2015) (Appendix A).
Informed consent was obtained from parents or
patients who were 18 or older (Appendix B). The
study was conducted in March 2016.

Patient records at the hospital were screened for
patients who met the following inclusion criteria:
repaired CP£L; no associated syndrome and no
mental retardation; native Vietnamese-speaking;
and > 4 years old. Cleft types were recorded as CLP
and CP. The speech of patients was screened by two
Vietnamese speech-language pathologists (SLPs)
using a brief conversational interchange technique.
The patient answered questions about their name,
age, and grade level. Patients who were unable to
complete the speech stimuli, unable to repeat the
stimuli, uncooperative, having hearing problems, or
suffering from the common cold or nasal congestion
were excluded.

Patients in this study were operated by the
Chonbok National University surgical team using
the same surgical protocol. The cleft surgery was
performed by three experienced surgeons. Lip clo-
sure was performed at 6 to 12 months with modified
Millard or Tennison method. One-stage hard and soft
palate closure was performed at 12 to 24 months
with V-Y pushback method. The included patients
were not examined or treated by SLPs previously.
Presurgical orthopaedics, and secondary alveolar
bone grafting was also not provided to the included
patients.

Speech material

Speech stimuli containing nasal phonemes are
not helpful in identifying hypernasality but may
be valuable in identifying hyponasality (10). A
person with nasal obstruction should manifest low
nasalance scores, i.e. hyponasal speech, when asked
to produce nasal stimuli which are loaded with nasal
sounds (11).

The speech material was composed specifically
for the Vietnamese language and used to obtain nor-
mative nasalance scores for non-cleft Vietnamese-
speaking children. The speech material consisted
of three stimuli: oral stimuli, oro-nasal stimuli, and
nasal stimuli (12). The speech material is shown in
Appendix C. The oral stimuli, which were devoid
of'nasal consonants, composed of 19 oral words and
18 oral sentences. The oral stimuli were designed
to detect hypernasality (13). The oro-nasal stimuli
included eight sentences (33.8% nasal consonants).
The nasal stimuli, which were loaded with nasal
consonants, had seven sentences (83.0% nasal con-
sonants). The nasal stimuli were designed to detect
hyponasality (14).
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Nasometry

Nasalance scores were obtained using the Nas-
ometer II (model 6450) (PENTAX Medical, Mont-
vale, NJ) with the NasometerTM software (PENTAX
Medical, Montvale, NJ). The assessment procedure
was conducted in a quiet room. The Nasometer was
calibrated daily before the assessment in accord-
ance with the instruction of the manufacturer. After
adjusting the headset of the Nasometer according
to the manual, the patients were asked to repeat
each stimulus after the examiner, with a brief pause
in between. The software gave a nasalance score
for each stimulus. The mean nasalance score was
calculated by averaging the score of all stimuli in
each category (oral stimuli, oro-nasal stimuli, nasal
stimuli). Also, a speech-language pathologist noted
nasal emission of the patients when they repeated
the stimuli.

Nasalance scores interpretation

As suggested by previous studies, clinical level
of abnormal resonance is determined by assuming
a limit of 2 standard deviations (SDs) beyond the
mean (15, 16). Applying those findings, cut-off
scores for oral stimuli, oro-nasal stimuli, and nasal
stimuli were suggested for the Vietnamese language.
Nasalance scores above 24.7% indicated an exces-
sive amount of acoustic nasal energy or hyperna-
sality. Nasalance scores below 38.5% indicated
hyponasality (12).

Statistical analysis

The statistical analysis was performed using
the SPSS statistical package version 22.0 (SPSS
Inc, Chicago, IL). Independent t-tests were used
to compare the differences in the scores between
genders, and cleft types. The Chi-square test was
used to compare categorical variables. A p-value
of less than 0.05 was considered statistically sig-
nificant.

RESULTS

Twenty-nine children (12 boys, 17 girls) from 4
to 18 years old (mean age 7.9 & 3.5 years old) were
included in the study. There were no significant
differences in nasalance scores between genders as
well as cleft types (p>0.05); therefore, they were
combined for the analysis.

Nasalance scores

The mean nasalance scores for Vietnamese-
speaking children with CP£L were 27.1% for oral
stimuli, 40.2% for oro-nasal stimuli, and 57.5% for
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nasal stimuli. About half of the patients (41.4%)
had hypernasality.

DISCUSSION

Nasalance scores for Vietnamese-speaking
patients with CP+L

The present study introduced the nasalance
scores for Vietnamese-speaking children with
CP+£L. The children were operated by the Korean
operation team and did not receive speech therapy.
We found that the children had a high occurrence
of hypernasality.

The occurrence of hypernasality in our study
was much higher than other cleft studies, for
example, 10.2% in children with UCLP in the
United Kingdom (17), 11% in children with CLP
and 38% in children with CP in Finland (18).
The reasons for hypernasality could be oronasal
fistula, lacking speech therapy, or different sur-
gical techniques. An oronasal fistula in operated
patients with CP is considered a contributor to
hypernasality (2). Children with UCLP in the
United Kingdom study has a low occurrence of
hypernasality because about two-thirds of patients
received speech therapy, and the centralization of
cleft services improved speech outcomes (2). In
our study, we did not make a record of the pres-
ence or absence of the oronasal fistula. Therefore,
we could not draw any conclusions on the effect
of oronasal fistula on nasality.

Factors influencing nasalance scores

There are some factors that affect nasalance
scores: language, age, and cleft types. Since the
mean scores of nasalance scores are dependent on
the language, the cut-off score is also language-spe-
cific, for example 27% in the Brazilian Portuguese

language, 29% in the Finnish language, or 32% in
the English language (13, 18, 19).

Prior studies on other languages showed that
nasalance scores for adults were significantly higher
than those for children (20, 21). The age effect was
observed in a non-cleft population and explained
by two phenomena: structural changes and physi-
ological changes associated with age (22). Soft and
hard tissues of the craniofacial complex such as
mouth, jaws, palates, nose, sinuses, and cranium
change noticeably over time that could affect the
acoustic characteristics of resonance (18). Changes
in sensorimotor structures and functions with age
could influence the operation of the velopharyngeal
sphincter for rapid dynamic control during speech
(22).

The effect of cleft types on nasalance differed
among studies. Haapanen (18) showed that children
with CP had significantly higher nasalance scores
than children with CLP and CL in oral stimuli. Van
Lierde, De Bodt (23) found no differences in the
nasalance scores and perceptual judgments of nasal-
ity between UCLP and BCLP. Swennen, Grimaldi
(5) showed no differences in the nasalance scores
between the four cleft groups (UCL, UCLP, BCLP,
CP) for the sustained vowels, the oral sentences, and
the three oro-nasal reading passages. In contrast, the
speech of patients with BCLP was significantly less
intelligible and had more articulation errors due to
the cleft (24).

Pros and cons of the Nasometer

Nasalance scores for patients with CP+L were
investigated in other languages as shown in Table.
Nasometer has its own advantages. Because the
procedure is non-invasive, Nasometer is suitable for
young children (25). This instrument is relatively
small and portable; therefore, it can be used by SLPs

Table. The mean nasalance scores (%) and standard deviation for patients with clefts in different languages

Language Authors, Year Age Male/ Diagnosis Mean nasalance scores
Female Oral Oro-nasal Nasal
stimuli stimuli stimuli
Dutch Van Lierde, 2002 (23) 4-16 n=37 UCLP 26.0+4.9  40.743.8 54.3+£2.6
BCLP 27.843.5 393432 50.2+3.3
UCLP+BCLP 26.9+3.0  40.0+£2.5 52.3£2.1
English Pinborough-Zimmerman, 1998 (28) 4-13 14/1 UCLP, BCLP, CP 31.1 394 523
German Swennen, 2004 (5) ~13 74/51 UCL 26.9+11.8 44.0£9.0 70.4+6.0
UCLP 31.9+11.7 46.0£7.1 65.8+6.4
BCLP 30.7+£12.8 44.9+83  67.2+4.9
CP 33.7+£12.1 47.248.1  68.0+6.8
Malay Norsila, 2013 (29) NG 12/15 CP+£L 42.9+£144 NG 59.6+6.2
Vietnamese Shin, 2017 (30) NG n=10 NG 34.7 NG NG

UCL — unilateral cleft lip; UCLP — unilateral cleft lip and palate; BCLP — bilateral cleft lip and palate; CP£L — cleft palate

with or without cleft lip; CP — cleft palate; NG — not given.
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in any clinical setting such as rehabilitation centres,
public schools, or private practices (26). Besides the
advantages, it should be noted that the audible nasal
air emission, when producing some consonants,
could be detected by the nasal microphone of the
Nasometer. As a consequence, this could lead to
an artificial increase in the nasalance score (14).
The nasalance scores can be obtained before and
after treatment in order to make a comparison, but
should not be used to make treatment decisions (27).
Nasalance scores should be interpreted with caution
and cannot be used as a substitute for perceptual
assessment (25, 26).

Limitations and future directions

Due to the nature of this cross-sectional study,
we could not investigate the effects of other aspects
on the nasalance scores outcomes, such as age,
gender, types of surgery, surgery time. Prospective
studies are needed to investigate the effects of other
aspects on the nasalance scores outcomes.

Since cleft centres are establishing in Vietnam,
it is important to include speech assessment in the
cleft treatment protocol. In response to that needs,
postgraduate programs should focus on training for
SLPs since there is a lack of SLPs in Vietnam. When

SLPs are trained and specialized in cleft speech
assessment, we expect to combine perceptual as-
sessment and instrumental assessment to evaluate
the speech outcomes of patients with CL/P. Other
aspects of speech outcomes should be investigated,
such as voice, articulation errors, and intelligibility.

CONCLUSIONS

Operated patients with CL/P who did not un-
dergo speech therapy in Vietnam had poor speech
outcomes. The study found that about half of the
patients had hypernasality. It is recommended that
speech therapy must be implemented in the cleft
treatment protocol in Vietnam even when the treat-
ment is provided by foreign teams.
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APPENDICES
Appendix A. The ethics committee approval

December 24th, 2015

Dr. xxx

XXX

Subject: Approval of the study — “Study of situation and treat-
ment needs of operated cleft lip and palate patients” by the
Ethics Committee.

Dear Dr. xxx

The Institutional Ethics Committee of Hue University of Medicine
and Pharmacy has reviewed and approved the following study:
Study title: Study of situation and treatment needs of operated
cleft lip and palate patients” by the Ethics Committee.
Principal investigator: xxx, MD.

This study is approved for the research period from March 2016
to December 2017.

It is your responsibility to ensure that all people associated with
the study are made aware of what has been actually approved.
Please note that the following conditions apply to your approval.
Failure to abide by the conditions may result in suspension or
discontinuation of approval and/or disciplinary action.

a. Limit of Approval: Approval is limited strictly to the study as
submitted in your application

b. All procedures within this study must follow what have been
submitted in your ethics application.

c. Approval is for the above mentioned period. Research must
be renewed (if needed) until it is complete.

Yours sincerely,

The Institutional Ethics Committee of Hue University of Medi-
cine and Pharmacy

CHAIR SECRETARY
(signed and sealed) (signed)
A/Prof xxx, MD, PhD xxx, MD, PhD
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Appendix B. The consent form in Vietnamese

PHIEU CHAP THUAN THAM GIA NGHIEN CUU

Mo ta nghlen ciru

Tén nghién cuu: “Nghlen ctru v& tinh hinh va nhu cau diéu tri
ciia bénh nhan khe hé mdi vom miéng da phau thuat.”

Trong nghién clru ndy, cac thong tin lién quan dén bénh nhan
duoc thu thdp thong qua kham 1am sang, liy déu rang hai ham,
chup anh, chup phim Xquang va danh gia phat 4m. Ngoai ra, con
¢6 céac cau hdi phong van lién quan dén do hai long ve thoi ky
mang thai va cho con bu. Nghlen ctru nay giup danh gia duoc ket
qua diéu tri, cling nhu céc yeu to lién quan dén bénh ly.

Phén chap thuin

Toi da duogc cung clp cac théng tin vé n6i dung va muyc tiéu
nghién ctru. Toi c6 co hoi dé hoi va dugc giai dap cac thic méc.
Tbi hiéu rang vig¢c tham gla nghién ctru 13 hoan toan tu nguyén.
Téi c6 thé tir chdi tham gia nghién ciru hodc rut khoi nghién
cu bét cir lac nao. Vige rat khoi nghién ctru khong anh huong
dén viéc dleu tri tiép tuc cia toi tai Bénh vién Truong Dai hoc
Y Duoc Hué. . .

Néu 6i co bat ky cau hoi gi v& nghién ctru, t6i c6 thé lién hé
BS Nguyén Van Thai — Khoa Rang Ham Mait Truong Dai hoc
Y Dugce Hue

T6i hiéu ring thong tin thu thap tir nghién ciru & duoc sit dung
cho ludn van, bai bao khoa hoc. Tdi cho phép st dung céc ket
qua, sb liéu d() dudi dang nguon dir li¢u an danh.

Toi xin x4c nhan sy chap thuan tham gia nghién ctru cua toi.
Tén nguoi tham gia nghién ciru Chirky Ngay
Truong hep bénh nhan I3 tré em (< 18 tudi)

Toi dong ¥ cho con cua toi, tén 1a ........cooeiiiiiiiiin..
tham gia vao nghién ctru nay.

Tén bo/me hoac nguoi bao ho Chitky Ngay
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Appendix C. Speech material

C1. Oral stimuli
C1.1. Oral words

Hoa, Phé, Tré, Quyt, Pa-té, Tai, Ga, Dd, Voi, Tho, R4, Bo, Xe,

Dao, Stta, Gio, Cho, Khe, Ly
C1.2. Oral sentences
Papa .

Ba bay bi bo

Titap ta

Pu du do .

Con ¢0 ¢0 cai ¢d cao
Ga g6 gay

Xo6i xtc xich

Phi pha phi pho

Vi ve voi va
Lilalilac

Tho thich tho

Riu ra riu rit

Cht chich choe

Tre truc tro trui
Khuc kha khtic khich
Ha ha hé

Dao day dua

Su stra s6 sach

C2. Oro-nasal stimuli

Qué huong la chum khé ngot
Cho con tréo hai moi ngay
Qué huong la duong di hoc
Con v& rop buém vang bay
Qué huong Ia con dicu bicc
Tubi tho con tha trén dong
Qué huong la con d6 nho
Em dém khua nudc ven song
C3. Nasal stimuli

Nu na nu nong

Hoi han moi nguoi

Ménh moéng séng nude
Ngay thang nam

Minh mudn tam mua

No6i chuy¢n lan man

Nhan nht nhau néi nang nhe nhang
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