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Summary: Purpose. Teachers are professional voice users, always at high risk of developing voice disorders
due to high vocal demand and unfavorable environmental conditions. This study aimed at identifying possible
correlations between teachers’ voice symptoms and their perception of noise, the location of schools, as well as
the location and conditions of their classrooms.

Method. One hundred forty teachers (ages 21—56) from schools in Upper Egypt participated in this study. They
filled out a questionnaire including questions about the severity and frequency of their voice symptoms, noise per-
ception, and the location and conditions of their schools and classrooms. Questionnaire responses were statisti-
cally analyzed to identify possible correlations.

Results. There were significant correlations (P < 0.05) between voice symptoms, teachers’ noise perception, and
noise resulting from the location and conditions of schools and classrooms. Teachers experienced severe dyspho-
nia, neck pain, and increased vocal effort with weekly or daily recurrence. Among the teachers who participated
in the study, 24.2% felt they were always in a noisy environment, with 51.4% of the total participants reporting
having to raise their voices. The most common sources of noise were from student activities and talking in the
teachers’ own classrooms (61.4%), noise from adjacent classrooms (52.9%), and road traffic (40.7%).
Conclusions. Adverse effect on teachers’ voices due to noise from poor school and classroom conditions neces-
sitates solutions for the future improvement of conditions in Egyptian schools. This study may help future studies
that focus on developing guidelines for the better planning of Egyptian schools in terms of improved infrastruc-

ture and architecture, thus considering the general and vocal health of teachers.
Key Words: Teachers—Voice symptoms—Noise—School and classroom location—Classroom conditions.

INTRODUCTION
Noise, an unwanted sound occurring in the environment in
which people live and work,' may predispose individuals to
have a sense of annoyance or a negative evaluation regarding
their environmental conditions.” In the past few decades, there
have been several research studies conducted to better under-
stand the effects of internal and external noise that prevails in
schools and classrooms on student and teacher health, partic-
ularly on teachers’ vocal conditions.” ® There are many sour-
ces of background noise inside and outside of classrooms. The
predominant outdoor noises include those from automobiles,
aircraft, road traffic,”'” industrial plants, and activities from
school yards and grounds.'' Indoor noises (also inside class-
rooms) are primarily from student activities and talking and
noise from hallways during breaks between lessons.”'* Noise
generated within school buildings, including those due to
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utilities (such as ventilation systems for heating/cooling) often
intrudes inside classrooms from walls and partitions, and
floor-to-ceiling assemblies. "’

A good voice quality is essential for good communication
with students, which can otherwise be hampered if teachers
experience a voice problem. It has been reported that the
vocal impairment of teachers (irrespective of whether it is a
mild or severe voice problem) may have some detrimental
effects on children’s speech-processing ability, resulting in a
negative educational effect.'” An active classroom involves
students and teachers conversing at least 60% of the time,
pressing the need for a favorable listening environment that
supports clear communication.'* It was found that 13% of the
active school teachers in southern Sweden self-reported voice
problems.'” A further serious consequence of this could be
job dissatisfaction, disinterest in continuing the job, lack of
self-esteem, and fatigue after work.'® Vilkman has indicated
“bad classroom acoustics” to be one of the threats to voice
health.'® In a study by Cutiva et al,'” the authors systemati-
cally reviewed 23 publications and found that most of the
studies reported teachers being at high risk of developing
voice problems due to noisy classrooms. Noisy classrooms
may cause teachers to raise their voices, leading to increased
teacher stress and vocal fatigue.'® Classroom acoustics are
often overlooked, where noise, echoes, and reverberation typi-
cally interfere with the ability of the listeners to understand
speech, thus increasing the vocal effort by teachers.'” The
influence of classroom acoustics on the vocal load of teachers
has been documented objectively in recent studies.’*"*’
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The prevalence of voice disorders among Egyptian teachers
is not in the limelight and is an overlooked matter. However,
in a recent comprehensive study,”® authors tried to investigate
risk factors for voice disorders in Egyptian teachers of public
schools. The dominant risk factors for poor vocal health in
these teachers were overcrowded, loud, noisy, and misbe-
haved classroom environments, with the teachers having a
poor awareness of vocal hygiene. In another Egyptian
study,” authors compared self-reported voice symptoms and
noise reports between public and private schools. They found
that teachers working in public schools had more negative
voice impacts and were susceptible to their voices failing by
the end of their work day, which was also attributed to a
larger number of students in the classroom and increased
noise disturbances from nearby classes.

Over the years, Egyptian schools have been facing serious
issues related to the planning of educational, technical, and
architectural requirements.”’ Egyptian school buildings are
constructed with inexpensive, local materials, leading to poor
building conditions, especially in public schools.”'** More-
over, the distribution of school buildings does not follow any
standard rule. Some schools are located close to other schools,
while some districts in Egypt have no schools to serve the pop-
ulation at all. Based on a survey report, it is mentioned that
most of rural Egypt has very few schools and lacks good infra-
structure.”® The location of schools is another problem in
Egyptian cities. Most of the schools are located on main
streets, near road traffic, or near railway lines, which is a vital
factor that requires consideration.”* " All of these factors
tend to increase noise levels in schools and classrooms, mak-
ing it an extremely unfavorable working place that affects
both teachers’ vocal health and children’s learning abilities.

The present study is a continuation of the study conducted
by Abo-Hasseba et al.”” Here we hypothesize that the location
of a school and its classroom as well as classroom conditions
may be a source of noise capable of harming teachers’ voices,
resulting in a hindrance to their teaching. We sought to iden-
tify if any correlations exist between the prevailing voice
symptoms of teachers and the noise due to the inappropriate
location and conditions of schools and classrooms.

AlM
The study aimed at identifying possible correlations between
teachers’ voice symptoms and their perception of noise, the
location of schools, as well as the location and conditions of
their classrooms.

MATERIALS AND METHOD

Participants

Of 200 invited teachers, 140 (85 females and 55 males) between
ages 21 and 56 years (mean age = 35.8 years) from schools in
Upper Egypt (Governorate of El-Minia) participated in this
study. The schools were randomly selected, including both pri-
mary and preparatory grades, as well as both public and pri-
vate school types. Of the 69 teachers from primary schools, 36
taught in public schools and 33 in private. Seventy-one

teachers worked in preparatory schools, 34 of which taught in
public schools and 37 in private schools. Teachers working in
the public and private schools had an average of 17.9 and
7.4 years of teaching experience, respectively, with a total aver-
age of 12.3 years combining both groups.”” Written consent
was obtained from all teachers participating in the study.

Questionnaire

Teachers were asked to fill out a questionnaire regarding their
demographic data, and the frequency and severity of voice
symptoms (dysphonia, laryngeal pain, throat clearing, throat
dryness, voice interrupted by the end of the day, and extra
voice effort required to continue speaking) from the past 6
months. They were also asked about their school and class-
room location and classroom conditions. The teachers also
reported their perception on existing noise (and also the
source of noise) at their workplace and how they felt about it:

(1) Demographic data: age, gender, type of school taught
at, total years of teaching experience;

(2) Frequency of voice symptoms rated on a four-point
rating scale (1 = no recurrence; 2 = monthly recur-
rence; 3 = weekly recurrence; 4 = daily recurrence);

(3) Severity of voice symptoms rated on a four-point rat-
ing scale (1 = none; 2 = mild; 3 = moderate; 4 = severe);

(4) Feeling of being in a noisy environment and having to
raise their voices due to noise; both rated on a four-point
rating scale (1 = always; 2 = sometimes; 3 = rarely;
4 = never);

(5) Location of schools (whether schools are located next
to other schools, government offices and public sectors,
and quiet streets with residential buildings or in open
market areas);

(6) Location of classrooms (whether classrooms are
located near or far from main traffic roads);

(7) Conditions of classrooms (approximate classroom
area, number of students per class, number of windows
in the classroom, the window and door material, any
broken doors or windows, whether the windows and
doors were closed during teaching, lighting/number of
tube lights, the use of any ventilation, aeration, and
insulation systems, and the presence of suspended ceil-
ings based on a dichotomous response of yes/no).

Statistical analysis

Descriptive statistics were used to calculate percentages for
the severity and frequency of voice symptoms and perception
of noise. The percentage distribution was also calculated for
other variables, namely noise sources, the location of schools
and classrooms, and classroom conditions. The chi-squared
test and Fisher’s exact test (used when the chi-squared test
assumption was violated by having more than 20% of cells
with expected counts less than five) were used to find correla-
tions between ordinal and nominal variables (ie, correlations
between noise sources, the location of schools and classrooms,
and the frequency and severity of voice symptoms). Goodman
and Kruskal’s Gamma was used to find correlations between
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FIGURE 1. Percentage of teachers reporting noise from different
sources.

ordinal variables (ie, correlations between the frequency and
severity of voice symptoms and the perception of noise, voice
raising, and classroom conditions). Additionally the Kruskal-
Wallis test was used to compare the severity and frequency of
voice symptoms for teachers with less and more than 2 and
12 years of teaching experience. The significance level was set
at P<0.05 for all statistical analyses. The statistical analyses
were carried out using SPSS 22 software (IBM SPSS Statistics
v. 22 for Windows, Armonk, NY).

TABLE 1.

Compliance with ethical standards

Ethical approval to carry out this study was obtained from
Minia University’s ethical committee and from undergradu-
ate educational authorities in Minia, Egypt.

RESULTS

Relationship between teachers’ self-reported voice
symptoms, noise sources, noise perception, and
number of years of teaching experience
The percentage of teachers reporting noise from different
sources is shown in Figure 1. A total of 82.8% of teachers
reported noise from more than one source. Noise from stu-
dent activities and talking in their own classrooms was the
most frequent source of noise (61.4% of teachers) followed by
noise from other neighboring classrooms (52.9%). The chi-
squared test showed a significant association between frequent
laryngeal or neck pain symptoms and noise from other class-
rooms (x*(3, N=140)=18.786, P<0.001). Of 44.8% of
teachers who reported noise from neighboring classrooms,
13.5% reported experiencing daily recurrence and 9.4% expe-
rienced monthly recurrence of laryngeal pain (Table 1). The
chi-squared test showed a significant association between
increased voice effort to continue talking and noise from stu-
dent activities and talking (x*(2, N = 140) = 7.281, P = 0.026).
Of 61.4% of teachers who reported noise due to student activi-
ties and talking in their own class, 11.4% reported always
requiring increased vocal effort to continue talking for long
durations, while 27.1% reported the need for extra vocal effort
only sometimes as shown in Table 2.

The results of the frequency distribution of teachers’
reports of feeling they were in a noisy environment and hav-
ing to raise their voices due to noise are shown in Figure 2.

The Counts and Percentages of Teachers Reporting on the Frequency of Laryngeal or Neck Pain in Relationship to Noise

From Neighboring Classrooms (N =96 teachers)

Noise From Neighboring Classroom

Frequency of Laryngeal and Neck Pain No Yes Total

No recurrence 11 (11.5%) 23 (24.0%) 34 (35.4%)
Monthly recurrence 14 (14.6%) 9 (9.4%) 23 (24%)
Weekly recurrence 18 (18.8%) 5 (5.2%) 23 (24%)
Daily recurrence 3(3.1%) 13 (13.5%) 16 (16.7%)
Total 46 (47.9%) 50 (44.8%) 96 (100%)
TABLE 2.

The Counts and Percentages of Teachers Reporting on Increased Voice Effort in Relationship to Noise From Student
Activities and Talking (N = 140 teachers)

Noise From Student Activities and Talking

Increased Voice Effort in Order to Continue Talking No Yes Total

No voice effort 32 (22.9%) 32 (22.9%) 64 (45.7%)
Voice effort sometimes 13 (9.3%) 38 (27.1%) 51 (36.4%)
Voice effort always 9 (6.4%) 16 (11.4%) 25 (17.9%)

Total 54 (38.6%) 86 (61.4%) 140 (100%)
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FIGURE 2. Frequency distribution of 140 teachers on their
reports of feeling they were in a noisy environment and having to
raise their voices due to noise.

A total of 57.9% of teachers reported feeling they were
sometimes in a noisy environment, and 24.2% reported
always feeling they were in a noisy environment. On the
other hand, 51.4% of teachers reported always having to
raise their voice due to noise, while 32.9% reported having
to raise their voice only sometimes. Goodman and Krus-
kal’s Gamma showed a very strong positive association
between feeling they were in a noisy environment and rais-
ing their voices due to it (G = 0.876, P < 0.001). In addition,
correlations were found between raising one’s voice and the
severity and frequency of voice symptoms (Table 3).

Comparing the severity and frequency of voice
symptoms for teachers with less and more than 2
and 12 years of teaching experience

The Kruskal-Wallis test was used to compare the severity
and frequency of voice symptoms for teachers with less and

TABLE 3.

more than 2 years of teaching experience and for those with
less and more than 12 years of experience. Of 140 teachers,
22 (15.7%) had 2 and less years, while 118 (84.3%) teachers
had more than 2 years of teaching experience. No significant
differences (P >0.05) in the voice symptom reports
between these two groups were found. However, a signifi-
cant difference was found on the frequency of dysphonia
(x*(1)=4.602, P=0.03), frequency of laryngeal or neck
pain (x*(1)=3.998, P=0.04), and severity of voice inter-
rupted at the end of the day (x*(1)=10.371, P=0.001)
between teachers with 12 and less years of teaching experi-
ence (71 teachers [50.7%]) and teachers with more than
12 years of teaching experience (69 teachers [49.3%)]). The
mean ranks of the Kruskal-Wallis test were higher for teach-
ers with more than 12 years of teaching experience.

Relationship between voice symptoms and school
location

Of 140 teachers, 84 (60%) reported their school to be located
close to other schools, 33 (23.6%) reported being close to
other government offices, and 23 (16.4%) reported their
schools to be situated close to quiet streets with residential
buildings. None reported their schools to be located near
market areas. The results of Fisher’s exact test show a signif-
icant relationship between the severity of dysphonia and
school location (P =0.012). Table 4 shows that the teachers
in schools close to other schools had more severe symptoms
than teachers located close to quiet streets; these experi-
enced only mild symptoms of dysphonia.

Relationship between voice symptoms and
classroom location

A total of 55.2% of teachers reported their classroom to be
close to main traffic roads, while 44.8% reported it to be far
from main traffic roads. The chi-squared test showed a signifi-
cant correlation between classroom location and the fre-
quency of laryngeal and neck pain (x’[3, N =96]=9.48,
P =0.02). Here, however, reports of 44 teachers were missing,
and only 96 teachers rated this variable, as shown in Table 5.

Goodman and Kruskal’s Gamma Values and Significant P Values for Correlations Between Raising One’s Voice Due to

Noise and the Severity and Frequency of Voice Symptoms

Goodman and

Type of Voice Kruskal’s Gamma Sig. (2-tailed)
Correlations Between Symptom Value Pvalue < 0.05
Raising voice due to Severity of voice Dysphonia G =0.327 (moderate) P=0.021
noise symptoms Laryngeal or neck pain G =0.231 (weak) P=0.033
Throat clearing G =0.298 (weak) P=0.007
Interrupted voice at the end G=0.317 (moderate) P=0.031
of the day with an inability
to complete speech
Frequency of voice Throat clearing G=0.272 (weak) P=0.029
symptoms Throat dryness G =0.239 (weak) P=0.042
Increased voice effort in order to continue talking G =0.262 (weak) P=0.031
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TABLE 4.

The Counts and Percentages of Teachers Reporting on the Severity of Dysphonia in Relationship to School Location Cate-

gories (N =140 teachers)

Location of Schools

Close to Government
Offices and Public

Close to Other

Close to Quiet Streets
With Residential

Severity of Dysphonia Schools Sectors Buildings Total

No dysphonia 19 (13.6%) 6 (4.3%) 1(0.7%) 26 (18.6%)
Mild dysphonia 19 (13.6%) 14 (10%) 14 (10%) 47 (33.6%)
Moderate dysphonia 35 (25%) 11 (7.9%) 8 (5.7%) 54 (38.6%)
Severe dysphonia 11 (7.9%) 2 (1.4%) 0 (0%) 13 (9.3%)
Total 84 (60%) 33 (23.6%) 23 (16.4%) 140 (100%)

Relationship between voice symptoms and
classroom conditions

Teachers reported an average classroom area of 27.3 m?, with
an average class size of 36 students. Results of Spearman
rank-order correlations showed a significant correlation
between the class size and the severity of throat dryness
(r=0.18, P=0.033). The average number of windows per
classroom was four with an average of eight tube lights per
classroom. When asked about broken and fixed/unbroken
doors and windows, 2 teachers reported broken windows, 56
(40%) reported broken doors, and 84 (60%) reported unbro-
ken doors. All the teachers reported to have wooden doors in
their classroom with 132 (94.3%) reporting windows made of
only glass and 8 (6%) reporting windows made of both wood
and glass. A weak but significant positive correlation was also
found using Goodman and Kruskal’s Gamma (G =0.257,
P=0.024) between the frequency of dysphonia and the
absence of closed doors and windows during teaching. From
Table 6 it is clear that the largest number of teachers reported

TABLES.

the doors and windows to be closed during teaching only
sometimes. Of these 12 teachers (10.5%) had daily and 14
(12.3%) had monthly recurrence of dysphonia.

There were no suspended ceilings or sound insulators used
in any of the classrooms (eg, insulated walls, window curtains,
or carpeted floors). Regarding the use of ventilators and other
aeration appliances, 129 (92%) teachers reported using fans,
while 11 (8%) reported not using any type of ventilators or
aeration appliances in their classrooms.

Relationship between school type and school
location

There was a significant and strong correlation between
school location and type of school (x’[6, N = 140] = 99.071,
P <0.001), with Cramer’s V value being 0.595. Table 7
shows the distribution of school types by school location
category as reported by 140 teachers. All public schools
(N =70) were situated close to other schools, while only
10% of private schools were close to other schools. Among

The Counts and Percentages of Teachers Reporting on the Frequency of Laryngeal and Neck Pain in Relationship to Class-

room Location (N =96 teachers)

Location of Classroom

Frequency of Laryngeal and Neck Pain Close to Main Traffic Roads Far From Main Traffic Roads Total
No recurrence 17 (17.7%) 17 (17.7%) 34 (35.4%)
Monthly recurrence 10 (10.4%) 13 (13.5%) 23 (24%)
Weekly recurrence 19 (19.8%) 4 (4.2%) 23 (24%)
Daily recurrence 7 (7.3%) 9 (9.4%) 16 (16.7%)
Total 53 (55.2%) 43 (44.8%) 96 (100%)
TABLE 6.

The Counts and Percentages of Teachers Reporting on the Frequency of Dysphonia in Relationship to Open/Closed Status
of Doors and Windows During Teaching (N =114 teachers)

Frequency of Doors and Windows Closed During Teaching?

Dysphonia No Rarely Sometimes Always Total

No recurrence 6 (5.3%) 10 (8.8%) 24 (21.1%) 6 (5.3%) 46 (40.4%)
Monthly recurrence 3(2.6%) 2 (1.8%) 14 (12.3%) 3(2.6%) 22 (19.3%)
Weekly recurrence 3(2.6%) 3(2.6%) 9 (7.8%) 7 (6.1%) 22 (19.3%)
Daily recurrence 2(1.8%) 2 (1.8%) 12 (10.5%) 8 (7%) 24 (21.1%)
Total 14 (12.3%) 17 (14.9%) 59 (51.8%) 24 (21.1%) 114 (100%)
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TABLE 7.
Distribution of School Types by School Location Category

Location of School

Close to Other

Close to Government

Close to Quiet Streets
With Residential

Type of School Schools Buildings Buildings Total

Primary public 36 (25.7%) 0 (0%) 0 (0%) 36 (25.7%)
Primary private 6 (4.3%) 19 (13.6%) 8(5.7%) 33(23.6%)
Preparatory public 34 (24.3%) 0 (0%) 0 (0%) 34 (24.3%)
Preparatory private 8 (5.7%) 14 (10%) 15 (10.7%) 37 (26.4%)
Total 84 (60%) 33 (23.6%) 23 (16.4%) 140 (100%)

the private schools, 16.4% were situated close to quiet streets
with residential buildings.

DISCUSSION

This study aimed at identifying correlations between teach-
ers’ voice symptoms and their noise perception, noise result-
ing from the location of schools, and the location and
conditions of classrooms. These sources of noise are often
not investigated, particularly in terms of the negative impact
they can have on a teacher’s voice. We also sought to find
out if years of teaching experience had an effect on the
severity and frequency of voice symptoms.

Referring to section “Relationship between teachers’ self-
reported voice symptoms, noise sources, noise perception,
and number of years of teaching experience” of the results,
teachers reported noise to be sourced mainly from student
activities and talking in their own classrooms (61.4% of teach-
ers), as well as noise from neighboring classrooms (52.9%).
This also had a negative effect on their frequent recurrence of
laryngeal or neck pain (13.5% of teachers) (Table 1) and their
need to exert extra vocal effort to continue talking for longer
durations due to the noise in their own classrooms (11.4% of
teachers reporting always and 27.1% reporting sometimes)
(Table 2). In today’s education system, students are encour-
aged to discuss and verbalize ideas and thoughts during active
classroom situations, which may lead to increased levels of
classroom noise.”*** The teachers then strain their voices and
often speak aloud to discipline their students, which then leads
to voice illnesses in these teachers, particularly due to vocal
loading for long periods without any voice rests.”® These voice
problems may become aggravated when there is also noise
from adjacent classrooms adding to the total noise, particu-
larly when there are thin walls or partitions (made of poor
acoustic insulation material) separating the classrooms. This
leads to poor classroom acoustical quality, which is a com-
mon problem in Egyptian schools.””*"

Teachers also reported feeling they were in a noisy environ-
ment (57.9% of teachers reported sometimes and 24.2%
reported always, from Figure 2) and had to raise their voices
due to this noise (51.4% of teachers reported always and
32.9% reported sometimes, from Figure 2), which is related to
a well-known phenomenon called the “Lombard effect.”*'
This is a reflexive behavior of the speaker who involuntarily
increases his/her vocal intensity and fundamental frequency

due to noise, thus coping with the constraints posed by the
noise on the reception of acoustic signal (in this case, the
speaker’s own voice). Due to the increase in vocal loudness
and pitch, there is increased vocal effort,*” vocal loading,
vocal fatigue, and teacher stress.'® In a study by Kristiansen
et al,® authors reported a 0.65dB(A) increase in vocal load
with per dB(A) increase in noise level in classrooms, with
teachers raising their voices 61% of the time. Speaking with a
raised voice and increased vocal load seemed to cause dyspho-
nia, laryngeal and neck pain, and throat dryness with frequent
throat clearing among the teachers. These teachers also
reported not being able to maintain their speaking at the end
of the day and exerting much vocal effort to continue talking.
These findings are evident from Table 3, where significant,
weak to moderate correlations were obtained between the
raising of voice due to noise and the severity and frequency of
different voice symptoms.

Considering the section “Comparing the severity and fre-
quency of voice symptoms for teachers with less and more
than 2 and 12 years of teaching experience,” we compared
voice symptoms in teachers with different years (less and
more than 2 and 12 years) of teaching experience. From the
results of the previous study by Abo-Hasseba et al’’ on the
same study population, it was found that teachers working in
the public schools had an average of 17.9 years of teaching
experience, while those working in private schools had an
average of 7.4 years of teaching experience with a total aver-
age of 12.3 years of teaching experience combining both
school types. They also reported that no significant differences
were found between public and private teachers for the sever-
ity and frequency of voice symptoms. In the present study as
well, no significant difference in the severity and frequency of
voice symptoms was found between groups with less and
more than 2 years of teaching experience, probably due to the
smaller sample size of the group with teaching experience of
2 years and less (only 15.7% teachers). However, considering
the total average of 12.3 years of teaching experience combin-
ing both school types,”” we sought to compare the severity
and frequency of voice symptoms for the teachers with 12 and
less versus more than 12 years of teaching experience. It was
found that teachers with more than 12 years of teaching expe-
rience had significantly higher scores on frequency of dyspho-
nia, laryngeal or neck pain, and severity of voice interrupted
at the end of the working day. The more the years of teaching,



802.e7

Journal of Voice, Vol. 33, No. 5, 2019

the more the teachers are exposed to unfavorable environmen-
tal conditions, particularly teaching in a noisy classroom for
many years without any appropriate voice use and vocal
hygiene. Literature also proves that a long job tenure (longer
years of teaching) may be a crucial factor to the development
of long-standing pharyngeal and laryngeal abnormality and
hyperfunction signs in teachers due to long-term exposure to
noise. "

Considering school site (the section “Relationship between
voice symptoms and school location”), a school that is located
in a busy and noisy area (eg, near traffic or an industrial area)
is highly unfavorable for both learning and working condi-
tions. The World Health Organization, in their document
titled “Information series of school health-Document 2,”
define a health-promoting school as “one that constantly
strengthens its capacity as a healthy setting for living, learning
and working,”** This document provides guidelines for select-
ing a school site by considering the potential environmental
risk in terms of a school’s location, including the risk of noise.
In the present study (Table 4), about 60% of teachers reported
their schools were located close to other schools. Of these
teachers, 13.6% reported having mild, 25% reported having
moderate, and 7.9% reported having severe dysphonia. A
total of 23.6% of teachers had schools located close to other
government buildings (such as government banks, passport
offices, and directorate service offices, which are very crowded
and noisy). A significant association was found between the
school location and the severity of dysphonia in these teach-
ers. When two or more schools or other noisy government
offices are situated close to each other, there is an additive
effect on the total noise generated from nearby schools and
public sectors. Only 16.4% of teachers reported their schools
to be situated close to quiet streets with residential buildings,
which may be a more favorable environment. However, even
these teachers reported having mild to moderate dysphonia,
which may be due to unawareness or poor vocal hygiene and
improper use of voice. Another factor may be teaching with-
out breaks (no voice rest), as seen in 61% of teachers in the
previous study”’ conducted on the same study population.
When schools are located in a quiet residential area with
more trees and plants around, the trees are able to absorb
some of the sound, thus reducing noise levels. The acoustic
benefits of trees and plants in attenuating noise have been
very well known for many years.*® Currently, there have been
actions taken to promote “Green Schools” by the U.S. Green
Building Council*” in order to construct school buildings that
provide a healthy environment for the improved performance
of teachers and students. In Egypt, schools are mostly located
adjacent to other schools or in noisy environments. In a most
recent Egyptian study,* authors provide guidelines and selec-
tion procedures for the appropriate planning of school sites,
taking into consideration geographical, environmental, educa-
tional, technical, and safety aspects.

When correlating voice symptoms and classroom location
and conditions (the sections “Relationship between voice
symptoms and classroom location” and “Relationship
between voice symptoms and classroom location”), all teach-
ers who reported their classrooms to be close to main traffic

roads (55.2%) experienced daily (7.3%), weekly (19.8%), and
monthly (10.4%) recurring frequency of laryngeal or neck
pain (Table 5). Voice symptoms such as laryngeal pain, throat
clearing, and throat dryness may be attributed to excess vocal
loading, vocal fatigue, and speaking in a raised voice (or
increased loudness) for continuous long periods.”” ' The
possible reasons for excess classroom noise due to road traffic
could be due to the finding that only 51.8% of teachers
reported doors and windows in their classroom to be closed
only sometimes while teaching, while in 14.9% of teachers
reported that they were closed rarely and in 12.3% they were
never closed (Table 6); additionally, 40% of teachers reported
broken doors, which might have aggravated the noise levels
in classrooms. Sound insulation windows with monolayer or
two double-hollow glass layers should be used, as they attenu-
ate external noise (road traffic noise) up to 32 and 24 dBSPL,
respectively.” Such considerations to school classrooms may
help teachers to preserve good vocal health, as they reduce
vocal loading resulting from noise. Road traffic noise is the
primary type of troublesome external noise.’

About 92% of teachers reported using fans as a ventila-
tion system. There was also an average of eight tube lights
inside every classroom. Noise from ventilation systems (fans
in this study) and power lines are all sources of low-fre-
quency noise. The low-frequency noise (20—200 Hz) usually
emitted by heating-ventilation and air-conditioning systems
occurs due to less attenuation of these unwanted sounds by
walls and floors.”>* The presence of this low-frequency
noise is a reason for the reported unpleasantness and annoy-
ance of noise in humans.”””® For reducing low-frequency
internal noise, the installation of thick cotton curtains and
porous floor carpets, which may decrease up to 2.4—4.5dB
of internal noise, should be considered.''’

Communication through spoken language is essential for
students learning in an active classroom, but when there are
30—40 students (average of 36 students in this study) accom-
modated in one class, their loud verbalizations may increase
noise levels in the classrooms. Overcrowded classrooms are a
reason for elevated stress in teachers, who find it very difficult
to maintain control and teach efficiently. This may cause
teachers to use their voices in a strained manner, affecting
their vocal health. In a study conducted by Munier and Far-
rell,” they reported teachers with a class size greater than 30
to have more frequent voice problems than those teaching
fewer students. A similar result was seen in a study where
teachers of larger class sizes had a threefold increased risk of
having voice symptoms.”’ Due to the increased Egyptian pop-
ulation and the mandatory rule of the state to provide educa-
tion to all children 6 years and older, schools enroll students
into classrooms of more than 40—50 students,”*"°" the impli-
cations of which require further consideration, including the
need for class size standards in Egyptian schools.

Lastly we also sought to identify associations between
school type and the location of schools. We found that all
public schools (N =70, which are government funded) are
situated closer to other schools, as compared with private
schools, which are located closer to other government build-
ings (23.6%) and quiet streets with residential buildings
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(16.4%, Table 7). Also, it was found here that teachers
working in public schools had more voice and throat symp-
toms and more often felt they were in a noisy environment
than teachers working in private schools, as seen in the pre-
vious study conducted by Abo-Hasseba et al*’ on the same
study population. This study also mentions that public
schools are overcrowded when compared with private
schools, which may be one reason for the poor voice quality
in public school teachers. Moreover, the public schools
located close to other schools may have an additive external
noise effect in the public school classrooms, causing these
teachers to have a higher degree of voice problems.

The present study advocates considering noise from inap-
propriate school and classroom locations and poor class-
room conditions to be causative factors for the prevalence
of voice symptoms in teachers of Egyptian schools. This
study, which is based on teacher self-reports, encourages
future studies measuring internal and external noise levels
of Egyptian schools to consider these factors. This would
further bring about useful applications for the improved
planning of new Egyptian schools and/or the renovation of
existing schools. This improved planning may be in terms of
location and infrastructure for improved classroom condi-
tions with optimum acoustical quality similar to those rec-
ommended by standards in the United States.''*> Such an
initiative would be conducive for both teachers’ vocal health
and a better learning place for students.

CONCLUSION

This study showed that noise resulting from inappropriate
school and classroom locations and poor classroom condi-
tions had moderate to severe repercussions on a teacher’s
voice. This requires attention and necessitates solutions for
the future improvement of Egyptian schools and class-
rooms. Significant correlations between voice symptoms
and inappropriate environmental conditions suggest that
teachers’ vocal conditions are very vulnerable to undesirable
environments, including factors not typically considered to
have an effect. Teachers reported feeling they were in a
noisy environment most of the time and had to raise their
voice due to this noise, thus straining their vocal organ. This
study forms a base for future studies that could be con-
ducted in Egyptian schools, focusing on recommending
appropriate architecture and infrastructure standards that
consider the health of teachers and students. The present
study suggests the need for designing schools in a better way
so as to achieve a positive and successful work/learning
environment. Also, it suggests that teachers should be pro-
vided with vocal training programs to overcome undesirable
environmental conditions and use their voices appropriately
in this vocally demanding occupation.
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