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Abstract 

Background: Teachers are at high risk to develop voice disorders (VDs) due to high vocal 

demands, which affect their professional life, their mental, physical and emotional state 

and their ability to communicate. Objective: the aim of the study was to estimate the 

prevalence rate of VDs among primary school teachers and to identify its risk factors and 

impact. Method: A cross-sectional study was conducted including 225 primary school 

teachers. Study tools included an interview questionnaire, Voice Handicap Index and 

voice ergonomic assessment. Noise levels were recorded. Results: Career prevalence of 

self-reported vocal problems was 56.4%, year prevalence was 55.1%, and point 

prevalence was 31.1%. Risk factors of VDs included female gender, high degree of voice 

loudness, lack of voice rest, use of anticoagulants, laryngeal disease, URTI, asthma and 

stress. More teachers with VDs had absenteeism, adjusted teaching method and changed 

overall job opinions.  VDs also had negative impact on teachers' physical, functional and 

emotional state. 
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Introduction 

Teachers have overwhelming vocally 

demanding requests as they are teaching 

regularly for long hours in environments 

with acoustically difficult characteristics 

in addition to only having brief periods 

for voice rest.1 That's why teachers were 

found to have a greater risk to develop 

voice disorders in comparison to other 

occupations and to the general 

population.2 Vocal dysfunction that 

develop or exacerbate throughout the 

course of their teaching career and 

manifest as symptoms of voice disorders 

is recognized as one of the most 

important occupational hazards 

influencing them.3 

Primary school teachers are more 

susceptible to develop vocal health 

problems in comparison to secondary 

school teachers.4 They differ in the 

duration of continuous vocal utilization, 

in the availability of a chance for voice 

rest, as well as being usually charged by 

teaching all subjects.5  

Variable definitions have been suggested 

for voice health problems. Roy et al. 

defined self- reported voice disorder as 

‘‘any time the voice does not work, 

perform, or sound as it normally should, 

so that it interferes with 

communication”.1 Several risk factors 

contribute to the everyday vocal load in 

teachers. They include sociodemographic 

factors, lifestyle factors, occupational 

factors, psycho-emotional factors, 

workplace environmental characteristics, 

in addition to health-related factors.4,6,7 

Permanent dysphonia can affect teachers’ 

professional performance as it may result 

in sickness absenteeism and it may even 

result in ending of their professional 

career by being reassigned to 
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administrative jobs or early retirement.2 

In addition, it significantly impairs their 

communicative ability with its 

drawbacks on their daily activities and 

their social life.8 Epidemiological studies 

are important in planning specific 

prevention and treatment programs 

according to the community needs. Since 

the teaching environment and 

approaches, and cultural and 

socioeconomic viewpoints contrast 

across nations, thus prevalence and risk 

factors may vary from one country to 

another and thus needs to be assessed in 

each country.  

The aim of this study was to estimate the 

prevalence of voice disorders among 

primary school teachers in Cairo, Egypt, 

to identify the associated risk factors and 

to determine its impact on their 

professional life, social life and daily 

activities, and their emotional state. 

Method 

An analytical cross-sectional study was 

conducted during the period from 

November 2017 to June 2018. It included 

teachers working in 10 primary schools 

(8 public and 2 private schools) which 

were selected by a multistage random 

sampling technique and were belonging 

to 5 different educational administrations 

corresponding to the 4 sectors of Cairo 

governorate. The sample size was 

calculated as 200 primary school teachers 

to produce a two-sided 95% CI with a 

width equal to 0.15 when the sample 

proportion is 0.50 (i.e., a 95% CI of the 

prevalence 42.5%-57.5%).9 Accordingly, 

the study sample included 225 full-time 

primary school teachers of both sexes 

and all age groups who were involved in 

active teaching profession for at least one 

year. Part time teachers and those who 

were more involved in administrative 

activities were excluded from the study.  

A predesigned structured self-

administered questionnaire based on the 

results of previous studies6,10 was used to 

collect data about sociodemographic 

characteristics, occupational history, 

workplace environmental characteristics 

(classroom humidity, dust level, 

cleanliness and aeration), voice disorders 

and other health related factors and 

impact of voice problems on their 

professional life. 

Prevalence of voice disorders among 

primary school teachers was estimated 

by 3 prevalence rates of self-reported 

vocal problems.10 Career prevalence 

defined as the frequency of voice 

problems during the person’s entire 

teaching career. A teacher was 

considered having a vocal problem if he 

or she mentioned that vocal problems 

occurred twice a year or more frequently 

during his or her teaching career.  

Teaching year prevalence defined as the 

frequency of voice problems during the 

current teaching year (2017-2018). A 

teacher was defined as having a vocal 

problem if he or she experienced vocal 

problems every 2 to 3 months or more 

frequently during the current teaching 

year. Point prevalence defined as the 

presence of a self-reported voice problem 

on the day of the survey.   

Teachers were classified into 2 groups; 

teachers having voice disorders (VD) and 

teachers with no voice disorders (NVD) 

based on the career prevalence and/or the 

teaching year prevalence.  

Assessment of the voice ergonomic risk 

factors in classrooms was performed by 

using the voice ergonomic assessment in 

work environment handbook and 

checklist (VEAW checklist)11 in a total 

of 21 classrooms from the selected 

schools. If the assessed factor carried no 

risk and the condition was complied with 

the recommendation given in the VEAW 

checklist, the finding was scored zero. If 

the condition did not comply with the 

recommendation, the finding was scored 

one. 

The Arabic version of Voice Handicap 

Index (VHI- Arab) was also used. It was 

developed and validated by Jacobson et 

al.12 and has been translated into diverse 
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languages including Arabic language.13 It 

is a 30-item self-administered 

questionnaire that is grouped into 3 

subscales to assess the functional, 

emotional, and physical aspects of voice 

disorders. Each subscale consists of 10 

statements. The answers for each 

statement are scored on a five-point 

scale. The functional domain statements 

describe the impact of a person’s voice 

disorders on his or her daily activities; 

the emotional domain indicates the 

patient’s affective responses to a voice 

disorder and the physical domain 

statements represent the self-perceptions 

of laryngeal discomfort and voice output 

characteristics.14  

A sound level meter (Testo 15) was used 

to measure indoor noise levels in 36 

classrooms (6 classrooms in 6 schools, 

one classroom per grade). It was placed 

in the middle of the classroom 

corresponding to the ear height of the 

seated children15 and care was taken not 

to disrupt the teacher's work, and not to 

distract students to obtain representative 

measurements. Measurements were 

conducted twice during the scholastic 

day between 9-10 AM in the morning 

and 12-1 PM in the afternoon16. Three 

measurements were taken at a time with 

intervals of at least 30 seconds over a 

five minutes period adding up to six 

measurements per classroom. A mean of 

sound level was calculated to represent 

the overall noise level of the classroom 

itself and for the whole school. 

The level of significance adopted was a 

two-sided P-value <0.05 and the 

confidence level interval for adjusted 

odds ratios was 95%.  

The study received ethical approval 

(FMASU MS 27/2018) from Ain Shams 

University Faculty of Medicine Research 

Ethics Committee. In addition to 

administrative approvals from the official 

educational administrations. A verbal 

informed consent was obtained from all 

participating teachers after explaining the 

aim of the study, the expected benefits, 

the research steps and that the 

participation in the study was completely 

voluntary.  

Results 

A total of 225 primary school teachers 

participated in this study. One hundred 

and fifty (66.7%) teachers were recruited 

from 8 public schools (2 schools from 

each educational administration).  

Overall, 172 (76.4%) female teachers and 

53 (23.6%) male teachers participated in 

the study (their mean age was 42.4±8.8 

years). About 81.3% of the teachers were 

married and 96% of them live in Cairo. 

Only 7.6% of the teachers were smokers 

where 46.2% of them smoke more than 

15 cigarettes per day for an average 

duration of 24.8 years.  

The mean number of students per class 

was 34.43±8.57. The mean area of 

classrooms was of 28.2±9.07m2. 

Regarding voice ergonomic risk factors, 

it was found that inappropriate indoor air 

quality (IAQ) was observed in 22% of 

classes, risky working culture in 59% of 

classes, unavailable sound amplifier in 

85.7% of classes and unavailable 

audiovisual aids in 71.4%. The overall 

mean noise level inside 36 classrooms 

from 6 different schools was 72.3±7.34 

dB.  

 Figure 1: Prevalence of voice disorders 

The prevalence of vocal problems 

reported by teachers during their teaching 

career (career prevalence) was 56.4%, 

during the teaching year (year 

prevalence) was 55.1% and on the day of 

the survey (point prevalence) was 31.1% 

(Figure 1).  
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Table 1: Multiple logistic regression of the risk factors associated with voice health problems 

among the studied teachers 

Risk Factors B S.E. p OR 95% CI 

Sociodemographic characteristics 

Female Gender 1.05 0.48 0.03 2.87 1.12 – 7.38 

Workplace environmental characteristics 

Classroom Humidity No    1  

Slightly 1 0.54 0.06 2.72 0.95 – 7.8 

Quite 1.2 0.69 0.08 3.31 0.86 – 12.73 

Very 0.09 1.12 0.94 1.09 0.12 – 9.78 

Dust level in classroom Without    1  

Some 0.51 0.44 0.25 1.67 0.7 – 3.98 

Enough 0.6 0.7 0.39 1.82 0.47 – 7.12 

Much -0.21 1.1 0.85 0.81 0.09 – 6.93 

Noise level in classroom Without    1  

Some 1.54 1.73 0.38 4.66 0.16 – 139.2 

Enough 0.79 1.73 0.65 2.2 0.07 – 65.67 

Much 2.2 1.87 0.24 9.03 0.23 – 352.9 

Shout as a result of the noise to be made 

hear 

-0.16 0.89 0.86 0.85 0.15 – 4.81 

Occupational history 

Degree of voice loudness 

used in the class 

Low    1  

Moderate 0.75 0.96 0.43 2.12 0.32 – 13.89 

High 2.15 1.05 0.04 8.62 1.11 – 67.11 

Lack of voice rest after the scholastic day 0.93 0.44 0.04 2.55 1.07 – 6.06 

Medical history 

Diagnosed laryngeal disease 4.34 1.14 ˂0.001 76.55 8.25 – 710.4 

History of allergy -1.42 0.83 0.09 0.24 0.05 – 1.23 

Diagnosed Nasal / Sinus allergy 1.43 0.85 0.09 4.19 0.79 – 22.16 

Repeated URTI 1.19 0.41 0.004 3.28 1.46 – 7.38 

Asthma 2.86 1.06 0.007 17.45 2.18 – 140.4 

GERD 0.1 0.61 0.89 1.11 0.34 – 3.65 

Stress 1.1 0.56 0.05 3 1 – 9.02 

Anxiety 0.04 0.58 0.95 1.04 0.33 – 3.24 

Hearing impairment 0.81 0.69 0.24 2.26 0.59 – 8.69 

Allergy Medications 0.34 1.03 0.74 1.4 0.19 – 10.48 

Anticoagulants 2.81 1.32 0.03 16.54 1.26 – 217.6 

Boldface values indicate statistical significance (P < 0.05). S.E.= Standard error, OR= Odds ratio, CI= 

Confidence interval, URT= Upper respiratory tract, GERD= Gastroesophageal reflux disease
. 

Multiple logistic regression analysis was 

performed to estimate risk factors of 

voice disorders. Variables that was 

proved to have statistically significant 

association with voice disorders by 
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univariate analysis were entered in step 

one (gender, classroom humidity, dust 

level in classroom, noise level in 

classroom, shouting as a result of the 

noise to be made hear, degree of voice 

loudness used while teaching, voice rest 

after the scholastic day, allergy, nasal or 

sinus allergy, recurrent upper respiratory 

tract infections (URTI), asthma, GERD, 

stress, anxiety, hearing impairment and 

use of antiallergic medications and 

anticoagulants). Risk factors of voice 

disorders included female gender 

(OR=2.87, CI=1.12–7.38), high degree 

of voice loudness (OR= 8.62, CI=1.11–

67.11), lack of voice rest after the 

scholastic day (OR=2.55, CI=1.07–6.06), 

laryngeal disease (OR=76.55, CI=8.25–

710.4), recurrent URTI (OR=3.28, 

CI=1.46–7.38), asthma (OR=17.45, 

CI=2.18–140.4), stress (OR=3.0, 

CI=1.0–9.02) and anticoagulant drugs 

(OR=16.54, CI=1.26–217.6) (Table 1). 

 

Table 2: Impact of voice health problems on the professional life of the studied teachers 

Teachers’ professional 

life 

VD 

(N= 127) 

NVD 

(N= 98) χ² 
P- 

value 
OR (95% CI) 

No (%) No (%) 

Sickness absenteeism 59 (86.8) 9 (13.2) 36.44 <0.001 8.58 (3.98–18.52) 

Adjusting teaching method 86 (78.2) 24 (21.8) 41.36 <0.001 6.47 (3.58–11.69) 

Changing opinion on 

teaching profession 
72 (85.7) 12 (14.3) 46.71 <0.001 9.38 (4.67–18.87) 

Boldface values indicate statistical significance (P < 0.05).VD= Voice disorder group, NVD= Non -voice 

disorder group, χ²= Chi square test, OR= Odds ratio, CI= Confidence interval. 

Regarding the impact of voice health 

problems on the professional life of the 

studied teachers, results revealed that 

higher percentage (86.8%) of teachers 

who took days away from their work due 

to illness (sickness absenteeism) were 

having voice disorders (OR= 8.58, CI= 

3.98–18.52) (p˂0.001). Moreover, results 

revealed that significantly higher 

percentage (78.2%) of teachers who had 

adjusted their teaching method and 

changed their opinions on teaching 

profession were those with VD 

(OR=6.47, CI= 3.58–11.69 and 85.7%, 

OR=9.38, CI= 4.67–18.87 respectively) 

(p˂0.001) (Table 2). 
 

Table 3: Voice Handicap Index scores of the studied teachers: 

Min – Max scores SD Mean Voice Handicap Index scores 

0 – 33 6.6 6.3 Functional subscale 

0 – 38 9.1 11.9 Physical subscale 

0 – 35 7.2 4.9 Emotional subscale 

0 - 99 20.8 23.04 Total score 

   SD= Standard Deviation, Min= Minimum, Max= Maximum. 

Regarding the teacher's perception of 

their vocal handicap, the mean total score 

of voice handicap index was 23.04±20.8.  

The highest mean score was for the 

physical subscale (11.9±9.1), followed 

by the functional subscale (6.3±6.6), and 

the least mean score was for the 

emotional subscale (4.9±7.2) (Table 3).  

 

Discussion 

In the current study, it was found that 

more than three quarters of the studied 

teachers were females (76.4%). This 

finding agrees with De Jong et al. who 

declared that there are more female 

teachers in comparison to male teachers 

in primary schools.17 The overall mean 

noise level inside classrooms estimated 
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in 36 classrooms was 72.3 dB ranging 

between 69.58 dB and 75.27 dB, which 

largely exceeds the WHO standard 

requirement of 35 dB18. Nearly similar 

results were reported by Peng et al. 

where the mean total noise level was 72 

dB.15 Alsubaie, in his study among 

elementary school teachers of Eastern 

Province, Saudi Arabia, found that the 

mean noise level was 77.65±5.49 dB.16  

There is a wide variation in the reported 

prevalence rates of voice disorders, and 

the comparison between different studies 

is difficult because of the variability in 

the definitions of voice problems, in the 

methodology used and, in the sample 

size.19 The present study used the same 

prevalence questions, time frame, and 

definition of a voice problem used in a 

frequently cited South Australian study.9 

Three prevalence rates of self-reported 

voice symptoms were estimated, based 

on three different time periods. The 

career prevalence of voice disorders 

among the studied primary school 

teachers in the current study was higher 

than that of Russell et al. (56.4% versus 

19%)10, which may be due to differences 

in duration of teaching careers or 

classroom environmental conditions, lack 

of vocal hygiene awareness among 

Egyptian teachers compared to the 

Australian ones, or sociodemographic 

differences between both samples. 

However, the high teaching career 

prevalence rate of voice disorders found 

in the current study agrees with other 

studies as Roy et al. (58%)1, Kooijman et 

al. (58.6%)20 and Seifpanahi et al. 

(54.6%).21 On the other hand, higher 

career prevalence was reported by a 

Brazilian study (87.3%).22 Year 

prevalence of voice disorders was also 

higher than that reported by Russell et al. 

(55.1% versus 20%).10 However, it is 

consistent with that reported in a study 

conducted in Bintulu, Sarawak 

(53.8%).23 Point prevalence of voice 

disorders was also higher than that 

reported by Russell et al. (31.1% versus 

16%)10, however it agrees with 

Seifpanahi et al. who reported a point 

prevalence of 33.6%.21 Other studies 

reported lower point prevalence as De 

Jong et al. and Sala et al. (18% and 17% 

respectively).5,17 The lower prevalence in 

the later studies can be explained by the 

different methodologies used. In Sala’s 

study, the authors clinically assessed the 

teachers for the presence of laryngitis 

whereas the current study used a 

questionnaire and evaluated the self-

perceived vocal complaints.5   

The finding that female teachers 

experienced more voice problems than 

their male colleagues is consistent with 

many previous studies.17,19,24 It has been 

hypothesized that women are more prone 

to develop voice disorders due to specific 

physiological characteristics of their 

larynx. They have shorter vocal cords 

resulting in speaking with a higher 

fundamental frequency.1 In addition, 

their vocal folds have lower 

concentrations of hyaluronic acid in the 

superficial layer than that in the deeper 

layers of the lamina propria while men 

have a homogenous distribution 

throughout their vocal folds. This results 

in a less available tissue-dampening mass 

and a lower shock-absorbing capacity, 

thus less protection from the vibratory 

trauma of phonation and less 

effectiveness for wound repair25. 

However, despite of the above mentioned 

epidemiological and physiological 

evidences, Munier and Kinsella failed to 

find significant gender differences.4 

According to the current study results, 

talking loudly in class was considered as 

a risk factor of voice disorders among 

primary school teachers. These abusive 

vocal behaviors increase the frequency of 

vocal symptoms and are considered as a 

risk factor for voice disorders as declared 

by Laukkanen et al.26 The vocal loading 

increases on speaking in high 

background noise as the speaker has to 

raise the loudness level to convey his 

message clearly. Such increase in 
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loudness level will further increase the 

medial compression of the vocal folds 

leading to higher mechanical load on the 

vocal fold tissue which may increase the 

risk of vocal fatigue.27 

Lack of voice rest after the scholastic day 

was also proved to be a risk factor. This 

result is consistent with previous studies 

among elementary school teachers who 

reported that on exposure to noisy 

environments and stressful situations, 

teachers strain their voice for long 

durations and do not have enough time to 

rest or recover it.1,5 

Recurrent URTI, asthma and diagnosed 

laryngeal disease were found to be 

significant risk factors for voice 

disorders among primary school 

teachers. These findings confirm results 

of Devadas et al. who found a significant 

relationship between voice disorders and 

respiratory problems in teachers.28 

Moreover, Roy et al. reported that voice 

problems are more common in teachers 

suffering from respiratory allergies, 

asthma, and chronic upper respiratory 

illnesses.1 Upper respiratory tract 

infections can lead to hoarseness or even 

complete voice loss due to laryngitis 

which if combined with continuous voice 

use results in vocal cords inflammation 

and may impair voice production. This in 

turn may require more effort to convey 

the message in the classroom resulting in 

vocal fatigue.29  

Regarding psychological stress as a risk 

factor of voice disorders, several studies 

confirms this result.2,6.28 Stress affects 

voice production and progression of 

dysphonia as it is thought to cause 

hypercontraction of intrinsic and 

extrinsic laryngeal muscles usually 

accompanying dysphonia30. Furthermore, 

psychological stress may increase the 

self-perception of the vocal load in 

teachers and may lead to change in 

phonation.29 

Anticoagulants may increase chances of 

vocal cord hemorrhage or polyp 

formation in response to trauma31 which 

agrees with the current study result that 

the use of anticoagulants is a risk factor 

of voice disorders among primary school 

teachers. 

Results revealed no significant 

association between use of asthma 

medications and voice problems. 

However, a previous study reported that 

corticosteroids inhalation is one of the 

possible causes of vocal problems by 

causing laryngeal irritation.32 

Regarding the impact of voice disorders 

on the professional life of teachers, the 

majority of teachers who took days away 

from their work were those having voice 

disorders which indicates a strong 

association between voice disorders and 

sickness absenteeism as confirmed by 

Alva et al.33 The drawbacks of taking 

days away from work are huge. It results 

in a considerable cost to the education 

system in terms of lost teaching days and 

educational outcomes, which in turn have 

a negative impact on student 

achievement.34  

It was also found that higher percentage 

of teachers who had adjusted their 

teaching method were those having voice 

disorders, indicating a strong relationship 

between voice disorders and job 

performance. A voice problem may also 

cause physical discomfort and pain, 

which results in teacher's disappointment 

and restricts his/her professional 

activities.35 This reduction in teaching 

activities by the dysphonic teachers may 

affect the students' learning 

achievement.5 

It was also found that teachers having 

voice problems were changing their 

overall job opinions and thinking of early 

retirement more than their colleagues not 

having voice problems. This result agrees 

with Alva's et al. who reported that 

14.8% of the teachers with voice 

disorders had changed their opinions on 

the teaching profession and 7.4% 

reported the chance for early 

retirement.33 
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The Voice Handicap Index (VHI) is a 

tool used to assess the perception of 

vocal handicap among teachers 

regardless of the physical condition of 

their larynx. In this study, the mean total 

score of VHI was 23.04 ± 20.8. In 

comparison to studies performed in other 

Arab countries, this result is consistent 

with a recent Jordanian study where the 

mean score was 20.37.36 However, it was 

higher than other more recent studies 

conducted in Kuwait and United Arab 

Emirates (16.83 and 14.38 

respectively).37,38 

Physical subscale of VHI had the highest 

score, which agrees with Kooijman et 

al.20 This indicates that physical aspects 

of voice problems have the greatest 

impact on psychosocial functioning. The 

mean score of the functional subscale of 

VHI was 6.3 ± 6.6. Comparing to 

previous studies in Arab countries, it was 

almost similar to Albustan et al. (6.38 ± 

4.3)37, lower than Marie et al. (7.17± 

4.9)36 and higher than Natour et al. 

(4.94± 4.24).38    

The least mean score was the emotional 

subscale (4.9 ± 7.2). it was also the 

lowest among other recent studies; 4.99 

in Jordan36, 3.73 in Kuwait37 and 3.15 in 

United Arab Emirates.38  

Conclusion 

Teaching is a high-risk profession for 

developing VDs where a high prevalence 

of vocal disorders was observed 

associated with multiple risk factors. 

VDs have negative impact on teachers' 

professional life and their physical, 

functional and emotional state. 
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