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Background and Objectives: This cross-sectional study aims to explore the effect of vocal warm-
up and cool-down exercises (VWCE) on the acoustic characteristics of speech and language

L pathologists (SLPs).
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? What is “already known” in this topic:

VWCE in SLPs with clinical activity.

—» What this article adds:

The voice performance is a fundamental process that has an important impact on people s daily communication
and professional life. Speech and language pathologists (SLPs) are one of the professional voice users who do not
take warm-up and cool down exercises seriously.There is a dearth of published studies investigating the effect of

The present study demonstrated that vocal warm up and cool down exercises were effective in improving acoustic
characteristics in the speech and language pathologists. Such research can be an incentive for speech and lan-
guage pathologisis to observe Voice hygiene and performing warm-up and cool-down exercises.

Introduction

oice performance is a fundamental pro-

cess that has a critical impact on people’s

daily communication and professional

lives [1, 2]. Professional voice users are
considered as a group at risk of voice disorder [1, 2].
Speech and language pathologists (SLPs) are profes-
sional voice users who use their voices for therapy,
counseling, conferencing, and public speaking that goes
beyond ordinary daily conversations [3, 4]. According
to Gottliebson et al., the prevalence of voice disorders
in speech and language pathologist students was 12%
[3]. Several studies showed that vocal problems, such
as fatigue, hoarseness, irritation in the larynx, low pitch,
breathiness, straining, frequency breaks, and resonance
changes are prevalent in SLPs [3, 4].

The vocal training method includes three main ap-
proaches to prevent voice problems. The direct approach
comprises of vocal warm-up and cool-down exercises
(VWCE). The indirect approach includes vocal hygiene
council and the third approach is a combination of di-
rect and indirect strategies [4-6]. The vocal warm-up ex-
ercises affect the acoustic characteristics by increasing
blood flow to the vocal fold muscles, reducing muscle
viscosity, and decreasing fatigue [1, 5]. The vocal cool-
down exercises lead to faster recovery time and return
the speaking voice to normal more quickly [1, 7]. Stud-
ies conducted on the singers indicated that the VWCE
improves vibrato characteristics due to improved vocal
quality [1, 7-11]. Santos et al. examined the difference
in the impact of direct and indirect approaches on SLP
and audiology students. They reported that the direct ap-
proach, including the VWCE, led to significant improve-
ment in the voice quality [4]. Van Lierde et al. in a study
on female students training for SLPs showed that warm-

ing up the vocal mechanism is beneficial to the objective
vocal quality and the vocal performance in future SLPs
[5]. A dearth of published studies investigates the effect
of VWCE on SLPs with clinical activity. Therefore, this
study was conducted to explore the effect of vocal warm-
up and cool-down exercises on the acoustic characteris-
tics of SLPs.

Materials and Methods
Study design

This was a cross-sectional study to evaluate the effects
of the VWCE on SLPs. The protocol of this study was
approved by the Ethical Committee of the Iran Univer-
sity of Medical Sciences (IUMS). The consent form was
obtained from all SLPs before taking part in the study.

Study participants

Eighteen participants were recruited from the School
of Rehabilitation Sciences, IUMS. The inclusion crite-
ria included age between 25-50 years, having at least
10 hours of clinical activity in a week, participants must
have at least one year of clinical work experience, hav-
ing no history of using effective drugs on the voice such
as steroids, no history of pathological voice disorder
and problems in hearing, neurological, velopharyngeal,
and laryngological disorders, all the subjects were non-
smoker and were aware and compliance with the vocal
hygiene behavior. The exclusion criteria included reluc-
tance to continue to collaborate in research.

Exercise program

The exercise program included VWCE. All the partici-
pants received 18 sessions of the exercise program, three
times a week, every other day. The vocal warm-up exer-
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cises were performed for 10 minutes before clinical ac-
tivity and the vocal cool-down exercises were performed
for 10 minutes after clinical activity. The VWCE were
included:

Lip and tongue trill. Production of the trill balances
resonance, amplifies normal laryngeal tension, enhances
coordination of respiration/phonation/articulation, and
helps to reduce pharyngeal squeezing [12, 13].

Humming is used to achieve an improved balance of
oronasal resonance and relaxes the articulations, and op-
timizes nasal resonance [12, 13].

Sigh and yawn, this technique moves the tongue for-
ward and reduces extrinsic laryngeal muscle tension.
Easy, natural airflow and phonation are fosters [12, 13].

Outcome measures

In this study, the acoustic characteristics including jit-
ter, shimmer, and harmonic-to-noise rate (HNR) were
used as outcome measures. These acoustic characteris-
tics were measured before the exercise program (T),
after the end of the 9™ session (T,), and after the end of
the 18" session (T,).

Acoustic assessment

The Praat software, version 5.3.8.1 was used to extract
the acoustic voice characteristics. The first and the last
second of vocal samples were eliminated due to natural
instability. The remaining second was analyzed.

Voice recording

The voice sample was recorded with a microphone cou-
pled to a Zoom Corporation H5 Handy Recorder (4-4-3
Surugadai, Kanda, Chiyoda-ku,Tokyo 101-0062 Japan)
at a sampling rate of 44,100 Hz and 16 bits, stored in the
wav format. The microphone was placed at a distance of
5 cm from the mouth of the participants with an angle of

Table 1. Demographic data of participations
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45 degrees and in a setting position. The procedure was
performed in a silent room with noise kept below 40 dB.
The vowel /a/ was sustained three times for 3 s in par-
ticipation’s habitual frequency and intensity of speech.

Statistical analysis

Data were analyzed using the SPSS software, version
21. Descriptive (Mean+SE) and inferential analyses
were performed for statistical data analysis. To analyze
the normality of data, the Kolmogorov-Smirnov test
was used. One-way repeated measure analysis of vari-
ance (ANOVA) was used to test the effect of the VWCE
on the outcome measures with time before the exercise
program (T,), after the end of the 9" session (T)), after
the end of the 18" session (T,) as the within-subject vari-
able and then a Bonferroni adjustment test followed for
multiple comparisons. Furthermore, the effect sizes (Co-
hen’s d) of the changed scores were calculated to deter-
mine the treatment effects. The effect sizes were defined
as <0.20 (negligible), between >0.20 and <0.50 (small),
between >0.50 and <0.80 (moderate), and >0.80 (large)
[14]. P<0.05 were considered as statistically significant.

Results
Demographic characteristics

A total of 18 participants (5 men, 13 women) with a
Mean+SD age of 28.5+4.5 years were included in the
study. The Mean+SD clinical activity of the SLPs was
26.56£10.9 hours per week. Table 1 presents the details
of the demographic characteristics of the participants.

Jitter

Repeated measures ANOVA showed significant de-
creases in the jitter after the VWCE. Bonferroni test in-
dicated significant decreases at T, and T, compared to T,
(P<0.05). The jitter at T, similar to that at T, (P<0.05).
Since Mauchley’s test of sphericity was violated, the
greenhouse Geisser correction was used. For the adjust-

Variables No./Mean%SD
Gender (male/female) 5/13
Age (y) 28.5+4.58
Clinical activity SLP in a week (h) 26.561+10.9
Years practicing SLP 4.89+3.9

SLP: Speech and language pathology.
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Table 2. Comparison of the jitter, shimmer and HNR
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Mean#SD (Minimum-Maximum)

Variables Cohen’sd
TO Tl TZ
Jitter 0.34+0.14 (0.27-0.41) 0.2+0.08 (0.23-0.31) 0.23+0.07 (0.19-0.26) 0.61 (Moderate)
Shimmer 2.9+2.05 (2.38-3.43) 2.53+0.99 (2.04-3.02) 2.3+0.98 (1.81-2.8) 0.23 (Small)
HNR 21.7242.8 (20.3-23.12)  22.31+2.8(20.92-23.70)  24.43+3.19 (22.84-26.02) 0.21 (Small)

Abbreviations: HNR: Harmonic to noise rate; T : Before exercise program; T,: After the end of the third session; T,: After the end of the

sixth session.

ed values, F W, 0_10):1 1.509, P<0.001. A moderate effect
size was found for the jitter (d=0.61) (Table 2).

Shimmer

Repeated measures ANOVA showed significant decreas-
es in the shimmer after the VWCE. Bonferroni test showed
significant decreases in T, compared to T, (P<0.05). No
significant difference was observed in T, compared to T,
and T, (P>0.05). Since Mauchley’s test of sphericity was
accepted, the Sphericity Assumed was used. For the ad-
justed values, Fo 16604949, P>0.05. A small effect size
was found for shimmer (d=0.23) (Table 2).

Harmonic-to-noise rate (HNR)

Repeated measures ANOVA showed significant increas-
es in the HNR after the VWCE. Bonferroni test indicated a
significant increase at T, compared to T, and T, (P<0.05).
No significant difference was observed in T, compared to
T, (P>0.05). Since Mauchley’s test of sphericity was ac-
cepted, the assumed Sphericity was used. For the adjusted
values, F =12.163, P>0.05. The small effect sizes

> 1 (2.000, 36.677)

were found for HNR (d=0.21) (Table 2).
Discussion

The SLPs are professional voice users who are at high
risk for voice disorders. The vocal warm-up and cool-
down exercises help to prevent voice problems and inju-
ries to the vocal folds in the voice of professional users
[4, 11]. This study was conducted to explore the effect
of VWCE on the acoustic characteristics in SLPs. The
results showed that all outcome measures improved after
18 sessions of VWCE.

The results showed that jitter significantly decreased
after the end of the 9" session and after the end of the

18" session of the exercises program. The results of the
current study implied that the VWCE may reduce the
vocal fold mass, stiffness, and strain. The improvement
in voice quality due to VWCE was evident in the jitter.
The results of this study followed by the study of Amir et
al., their study examined the effect of vocal warm-up ex-
ercises in one day [11]. These results are consistent with
the previous studies, in which jitter was decreased after
VWCE [1]. Duration and content of the VWCE prob-
ably have caused stability in the fundamental frequency,
fluency of speech, and reduction in the jitter. This study
demonstrated the moderate effect sizes of jitter after the
end of the intervention.

The results of this study showed that shimmer sig-
nificantly decreased after the end of the 18" session of
VWCE; however, shimmer significantly decreased at T,.
The results of this study indicated that VWCE may not
be able to reduce the shimmer. Maybe the breathing ex-
ercise is required to reach more favorable outcomes [15].
This study demonstrated the small effect sizes of shim-
mer after the end of the exercises program. The results of
this study were similar to the study conducted by Amir
et al. in 2005. Their study also reported a reduction in
shimmer [11].

The results of the current study showed that HNR
significantly increased after the end of the 18" session.
However, the HNR significantly decreased at T,. Similar
results were observed in a study with singers, in which
the singers were submitted to vocal warm-up exercises
[11]. Research has shown improved HNR. This result
can be due to increased coordination of respiratory and
phonatory [13]. This study demonstrated the small effect
sizes of HNR after the end of exercise program.
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The main limitation of this study was the small sample
size. Future studies with larger sample sizes are therefore
needed. Also, a clinical trial is suggested to investigate
the effects of the VWCE combined with breathing exer-
cises on the acoustic characteristics.

Conclusion

This pilot study was conducted to investigate the acoustic
characteristics of speech and language pathologists after
providing voice warm-up and cool-down exercises. Among
the measured parameters, jitter had more changes and sig-
nificantly decreased during the warm-up and cool-down
exercises. The results demonstrated that vocal warm-up and
cool-down exercises were effective in improving acoustic
characteristics in speech and language pathologists.
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