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Introduction to Study 1 

1.  Introduction to Study 

1.1 The Reason for the Study 

Teachers are in a unique position amongst voice-users because they are 

required to use the voice not only for instruction but also as a means of 

enforcing discipline, often in noisy surroundings.  This can lead to 

inappropriate voice production which may damage the voice.  Considerable 

research has established that vocal symptoms or disorders are extremely 

common amongst teachers in Sweden, Finland, England, U.S.A. and 

Germany (Sapir et al, 1993; Ohlson, 1988; Pekkarinen et al, 1992; 

Bradshaw, 1994; Blackmore, 1995; Cooper, 1973 (b) ; Siegert, 1965; Gotaas 

& Starr, 1993; Comins,1992).  The conditions have been attributed to 

physiological, psychological and environmental causes which are rooted both 

in the nature of the work and in teachers' lack of knowledge about voice 

production and voice conservation, increased by the tensions inherent in the 

occupation (Cooper,1970; Comins, op.cit; Sapir et al, op.cit (b); Ohlson, 

1993) and external factors such as poor acoustics (Markides, 1986; 

Pekkarinen and Viljanen, 1990; Vilkman, 1995).  So far it has not been easy 

to prove that the quality of classroom air has an overriding influence, though 

there has been success in isolating some characteristics of the atmosphere 

in classrooms as harmful.  Thus e.g. Helmer et al (1995) has proved that it 

is more difficult to talk in dry air than moist.  It is therefore necessary to look 

at the possible causes of vocal disorders amongst teachers from many 

different viewpoints.  
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No survey has been made of Icelandic voices in relation to occupation and 

consequently there is no information concerning teachers' vocal practice, the 

level of severity of vocal symptoms or their nature.  In some ways the 

conditions which make such demands upon the teacher's voice are similar 

for Icelandic teachers as for their overseas colleagues, and in other ways 

they are different.  Teaching styles, building design and expectations from 

society are similar to those in other western countries, while other aspects, 

such as a low population, no dialects, relatively new buildings, and a longer 

leave from teaching during the summer, are different.  

1.1.1  The Origin of the Project 

The author has worked as a teacher and speech therapist in Icelandic 

schools for over 20 years and is familiar with the environment, conditions and 

demands with which the Icelandic teacher is faced.  Observing teachers 

over many years, the author noticed particularly their continued misuse and 

abuse of their voices.  Observation suggested that lack of knowledge about 

voice production together with the environment and conditions in which 

teachers work appeared to encourage strain of the vocal organs. In every 

school where the author has worked teachers complained about 

environmental factors such as internal air quality. 

When the author in 1990 offered her colleagues a course in voice training 

eighteen of the forty staff accepted, revealing an interest in voice training and 

also concern for their vocal health.  In most of these teachers the author 

identified some form of vocal strain.  Later all 40 teachers at the school were 

asked to complete a questionnaire about the incidence of throat discomforts 
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and a large majority complained of suffering from such discomforts.  When 

similar results emerged from a survey of teaching staff in two other schools 

the author decided in 1992 to try to research the real extent and more 

specific nature of this problem in the wider teaching profession.  The 

Teachers' Union of Iceland agreed to finance such investigation by grant so, 

with a colleague,  the author organised research in Northeast Iceland 

Education Area, an area covering approximately one fourth of the country. 

The primary aim of this research was to investigate the extent and nature of 

vocal symptoms experienced by the teachers.  The second aim was to 

obtain  an overall picture of the views held by teachers on factors in their 

working environment such as the quality of the air and the acoustics in the 

classroom;  to investigate whether there is a correlation between them, and 

thus establish whether these environmental factors could have an influence 

on the voice.  The investigation continued from the winter of 1992/93 and 

was based on the responses to questionnaires which were received from 331 

teachers working at 32 schools in the north eastern part of Iceland.  Eight 

schools were identified as a special sample for investigation, where an 

objective assessment of the voices could be made and where a possible 

correlation between environmental factors and vocal symptoms could be 

investigated in detail.  The results from the pilot study indicated :   

*  that vocal symptoms are as common in Icelandic teachers as in other 

teachers where similar research has been conducted (Sapir et al, 

op.cit (b); Ohlson op.cit (a)). 

*   that there is a difference in the time of the year teachers find these 

symptoms at their worst and best. 
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*     that around one third of teachers in this study are dissatisfied with 

the quality of their voices  

*   that teachers reported differences in vocal quality between specific 

groups of teacher in terms of the type of teaching. 

1.1.2  Multi-factorial Causes for Teachers' Vocal Symptoms 

The pilot study established that Icelandic teachers suffer as much from voice 

problems as colleagues overseas, as comparisons of the nature and extent 

of vocal symptoms reveal. 

Table 1.1 - Comparison of Investigations into Vocal Symptoms in 

Teachers 

 
 
Symptoms 

Pilot study 
(1992 /93) 
total N of 
teachers 
331 

Sapir 
(1993) 
total N of 
teachers 
237 

Ohlson 
(1988) 
total N of 
teachers  
31 

Martin 
(1994) 
total N of 
teachers  
95 

Dryness in throat (%) 52 * 55     
Vocal fatigue (%) 41 * 45     
Pitch breaks (%) 14 *  27     
Hoarseness without cold  
(%) 

29 *  32   45    

Tickly throat (%) 32 *  36     
Lump in  the throat (%) 19 * 26   
Voice loss (%) 25 *    66  ** 

* responses  "Almost always": "often": "sometimes" combined in one figure (the pilot study) 

** teachers on  course seeking help  (Martin's study) 

These conclusions from different countries indicate that the nature of the 

teaching profession and/or the teaching environment makes teachers prone 

to symptoms of vocal stress, no matter in which national education system 

they work.  Besides teachers seem to run different levels of risk, depending 

on the subjects they teach.  This became clear in the pilot study, where 
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teachers of physical education and sport showed more, and more often, 

adverse vocal symptoms than head teachers.  

Similar conclusions may be seen in foreign investigations into comparable 

groups which include teachers whose work differs in the demands it makes 

on the voice.   

Table 1.2 - Prevalence of "Hoarseness without Cold" in a few 

Investigations 
Subjects  Number of 

individuals 
Hoarseness 
without cold  
(%) 

Studies 

Sports teachers 43 28 Pilot study  (1992 -1993) 
Head teachers 42 19  
Aerobic instructors 50 72 Heidel and Torgerson (1993) 
Aerobic participants 50 62  
Teachers 31 45 Ohlson (1988) 
Nurses 31 10   
Teachers  382 4,1 Pekkarinen et al (1992) 
Nurses 95 2,2  

 

An examination of the reports from the Icelandic teachers points to the likely 

presence of multi-factorial causes, including the following:  

1.1.3  Physiological Causes for Vocal Symptoms 

 (i)  Gender   

 The great majority of Icelandic school teachers are women (80% in 1993), 

and research has demonstrated that women run a greater risk of damaging 

the voice through misuse than men. (Hernington et al, 1988;  Cooper,op.cit 
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(b)).  Hay and Comins (1995) pointed out how the pitch of female voices can  

merge into the background noise in a classroom when the voices are raised 

to be heard over the noise from children.  Thus it may be almost impossible 

for the voice of the teacher to cut through the noise and this puts strain on 

the vocal mechanism. 

According to research by Hay and Comins, (op.cit), it is therefore important 

that the level of pitch in voices should be adjusted to carry through the 

classroom.  The results indicated that teachers who pitch their voices with 

lower frequency than the background noise of the children can better cope, 

and be heard over background noise, than teachers whose voice pitch is 

close to the children's pitch.  

(ii)  Lack of Knowledge of Voice Production  

Cooper,op.cit (a); Comins, (op.cit); Sapir et al, (op.cit (b); Ohlson, (op.cit (b)), 

all pointed out how  widespread was teachers' lack of knowledge about 

voice production and conservation.  In general, Icelandic teachers are not 

given information about the voice or vocal health so they do not know how to 

avoid misusing or abusing their voices, or to recognise vocal symptoms 

which indicate potential damage.  As a result the voice may eventually be 

harmed.  Research has shown that this may be avoided, as there is 

evidence that well trained voices can continue to function well into later life  

(Sataloff, 1993; Greene and Mathieson, 1991). 

In Britain, workshops have been held during the past few years where 

teachers have taken specific training in the use of the voice.  The success of 

these has shown that the teachers have become very conscious about the 
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need for good voice-production, and in addition absences through sickness 

have decreased considerably (Ohlson,op.cit (b); Martin,1994).   

(iii)  Working Conditions which lead to bad Posture  

Half of the teachers in the pilot study complained of aching in the shoulders, 

back or neck which seems to indicate that as far as posture is concerned, 

teachers work in poor conditions (e.g. writing on blackboards and bending 

over pupils'desks.)  

(iv) Noisy Surroundings 

Often large numbers of pupils (perhaps in grouped classes, mixed-age 

classes, or in open-plan classrooms) create considerable noise in the 

classrooms.  Circumstances like these make major demands on the 

strength of the vocal mechanism, as the voice has to be made to carry in the 

noisy surroundings and often large spaces.  There is a risk that teachers will 

strain their voices, and instances have been found where the vocal apparatus 

has been harmed, resulting in voice problems (Forchammer, 1974).  

1.1.4  Psychological  Causes 

It has been demonstrated that one of the causes of damage to the voice is 

stress (Raven, 1993; Freidl,W. et al, 1993).  There is no doubt that Icelandic 

teachers suffer stress from a number of sources - 

* Teaching pressures  -  from parents, education authorities, and the 

teachers themselves  
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*  Workloads  -  increasing demands from a rapidly changing 

curriculum 

* Low salary  -  more work required. 

*  Discipline  problems  - stress to maintain discipline 

*  Long working days  -  long-continuing strain on the voice 

1.1.5  Environmental Causes 

According to Martin (op.cit (b)) 44% of 95 teachers blamed environmental 

factors for their voice problems. 

From the responses of the teachers in the pilot study it would seem that too 

little attention may have been paid to consideration of what might constitute a 

good working environment in schools, both as regards acoustics and air 

quality.  An analysis of the teachers' responses indicated a correlation 

between  teachers' complaining of bad acoustics and vocal symptoms like 

"dryness in the throat" (p<0,04), "pitch breaks" (0,05) and "voice fails to 

project" (p<0,04) (table 8 (k)). A correlation was found between teachers' 

views on the condition of the classroom air and their vocal symptoms.  The 

teachers who found the internal air quality good complained less about 

having a dry throat than those who found the air quality bad  (p<0,0001).  

There was also a significant correlation between those who found internal air 

quality bad and those having "pitch breaks" (p<0,002) and "lump in the 

throat" (p<0,03) (table 8 (i))  
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1.1.6 The Nature of the Problem  

As was mentioned above, the problems which teachers encounter with their 

voices arise from a range of causes, the most significant of which may be 

lack of knowledge about how the voice functions, of voice health, of voice 

use, and of voice conservation.  The consequences may lead to teachers' 

and authorities' lack of knowledge concerning factors which can adversely 

influence the voice, and lack of understanding that the correct use of the 

voice is something which has to be learned. This may have played part in the 

frequent occurrence of adverse vocal symptoms amongst teachers, as 

investigations have shown (Pekkarinen et al, op.cit; Ohlson, op.cit (a); Sapir 

et al, op.cit (b); Gotaas and Starr, op.cit; Comins, op.cit).  Teachers also 

form a significant proportion of those who seek medical help because of 

voice disorders (Cooper, op.cit (b); Herrington et al, op.cit; Comins, op.cit; 

Ohlson op.cit (a). 

In educational politics there is a lack of attention to the prevention of damage 

to, and protection of, the teacher's voice.  There is a need, in matters of 

planning, to inform teachers about how to maintain vocal health - giving 

consideration to the numbers in classes and the design of educational 

buildings such as open-plan classrooms.  In addition to this, there is the fact 

at least in Iceland, that a large proportion of the teaching force are women, 

who are particularly at risk in the school environment according to Cooper 

(op.cit (b)) and Herrington et al (op. cit).  They found that women are 

particularly prone to voice disorders due to misuse and abusive vocal 

behaviour (discussed in chapter 2.2.).    
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1.2  The Issues of this Research Study 

Because the conclusions of the pilot study demonstrated that Icelandic 

teachers had symptoms of vocal strain, the author decided to undertake a 

further enquiry into the voices of teachers, in order to heighten their 

awareness  and to clarify how to deal with the problems.  Therefore a year 

later, when the author started this study at Strathclyde University in Glasgow, 

she made recordings of voice samples of a new group of teachers from the 

same 8 school sample as in the pilot study.  The recordings were assessed 

using objective instrumental assessment and by two groups of independent 

judges, one group from Iceland and one group from the UK. This is fully 

outloned in the method section (6.1.3 (ii)). 

At the time of the pilot study, in the winter of 1992/3, it emerged from the 

responses of 80% of the teachers that they felt that the air conditions in the 

classrooms were not good enough, and that in addition there was a 

correlation between the teachers'opinions about the quality of the air and 

adverse vocal symptoms.  In order to obtain further opinions from those who 

were working in the atmospheric conditions in the school, and to see whether 

there was a correlation between their views on the air quality and vocal 

symptoms, a questionnaire was issued seeking the views of employees and 

pupils in the spring of 1994 and 1995.  It was not possible to make an 

assessment of air conditions in the classrooms in relation to the pilot study  

but in the winter of 1994/5 such a survey was carried out in some schools in 

Akureyri by the Vinnueftirlit Ríkisins (Administration of Occupational Safety 

and Health in Iceland).  These results are used to support this thesis.  The 

results from the reports of the pupils and employees on their vocal symptoms 
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and their opinions on the quality of the air condition were compared with 

those which the teachers in the pilot study gave on the same points. 

Limitation of this Study 

It is necessary to bear in mind that this is the first investigation into the voice 

in Iceland and no tradition exists for this type of research (see 8.1 below).  In 

that respect this is a pioneering project where the author was unable to use 

the experience of others in Iceland.  Furthermore the author had no 

opportunity to make audio recordings under professional conditions.  No 

criteria for Icelandic vocal assessment exists, neither is there a standard text  

such as the "rainbow“, nor a standard questionnaire for Icelandic conditions.  

It is possible to look overseas - and that was certainly done - but as 

Hammerberg (1992) stated: 

"As voice quality is to some extent culturally conditioned and specific to a 

certain language community, a voice quality evaluation system must, at least 

to start with, be language specific“ (op.cit. p15). 
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2.  Literature Review 

"To understand the wonders of the voice it is 
necessary to know how it is produced, how the 
anatomy and physiology of lungs, larynx and the 
resonators relate to the laws of acoustics and co-
ordinate under control of the nervous system, the 
brain and its language centres." 

Greene & Mathieson (op.cit, p3) 

The human voice is the most amazing and complicated instrument we know. 

Although man has attempted to produce imitations in the form of various 

musical instruments, it has not proved possible, in any of them, to reproduce 

the almost infinite tonal variations of the human voice.  This diversity in 

sound produced by the human voice is accomplished by the varying length 

and tension of the vocal chords and differing degrees of sub glottal pressure 

which control the adduction and abduction of the vocal folds.  Auditory 

feedback enables speakers to control and correct their own speech through 

listening.  The voice is such a complicated phenomenon that the experts 

who study it have to emanate from different fields of research e.g. medical 

partitioners, phoniatricians, behavioural scientists, speech pathologists, voice 

teachers and singing teachers and laryngologists.. 

It is known that the voice can be affected by causes of physical origin, such 

as age and hormone changes (Greene and Mathieson, op.cit; Baken, 1994; 
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Hirson and Roe,1993; Sataloff, (op.cit (b)).  Problems can also be of mental 

derivation, caused by aspects of personality or stress (Raven, op.cit; 

Sapir,1993; Freidl et al, op.cit), and by environmental factors, as when the 

voice is subjected to excessive strain due to bad acoustics or affected by  

pollution or toxic substances which penetrate the body (Pekkarinen et al, 

op.cit; Sataloff,1992; Clarke et al,1992). 

So the main causes of voice problems may be considered to be 

physiological, psychological, environmental, or a combination of these.  
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2.1  Normal Voice Production 

"Every voice is unique to the speaker. The distinctive 
voice quality by which each person is identifiable, is 
dependent upon anatomical features and the vocal 
setting giving it permanence." 

Greene and Mathieson (op.cit, p4) 

In normal voice production there must be harmony in the co-ordination of 

breathing, movement of the vocal chords and the articulation of sound as 

speech.  Certain conditions, both physical and psychological, must be 

present.  It is necessary that the vocal chords have unrestricted powers of 

movement and that the lungs be able to supply sufficient quantities of air in 

order to support the voice production. 

The muscles and structures involved in articulation, voicing and resonance 

must all be healthy and functioning normally.  Psychological stability also 

enables the individual to play correctly on this unique instrument of the 

human body.  The voice is made up of both intensity and frequency which in 

a healthy voice work hand in hand.  Thus the perceived pitch of a tone 

changes according to changes in loudness and the natural distribution of 

frequencies throughout the vocal range, enabling the voice to produce both 

deep and bright sounds.  The auditory feedback mechanism is essential for 

individuals to monitor and control their own speech.  The speakers' ability to 

hear themselves while speaking means that they consciously or 

unconsciously control vocal intensity, frequency and speed of sounds and 
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words.  If aural and vocal mechanisms are good the individuals will be able 

to tune, adjust or correct their voices according to conditions and demands. 

This is an ability the deaf do not possess and consequently their speech may 

be virtually unintelligible. 

Living habits, personality, health and social  and occupational 

circumstances are the factors that mainly influence speech habits of 

individuals, and consequently determine how the pitch and strength of the 

vocal range is used.  As the pitch level goes down and approaches the 

basal level in the vocal range or alternatively goes up and approaches the 

upper limits, more effort and tension is required to produce the voice because 

the larynx does not function efficiently in phonation outside the optimal range 

(Case, 1991). 

It is clinically known that such production of the voice is considered to be 

abusive and possibly can lead to dysphonia (Forchhammer, op.cit; Cooper, 

op.cit (b); Boone, 1991; Fawcus, 1991; Green and Mathieson, op.cit.). 

External influences such as environmental factors, stress and even an 

individual's own personality can cause tension in the laryngeal muscles 

resulting in the pitch of the voice becoming too high or too low and the voice 

becoming restricted.  Sapir et al (1992) came to the conclusion in a study 

carried out on 161 Israeli army instructors and 282 Israeli army recruits, that 

the instructors who had rapid, excessive or loud speech or a combination of 

these problems complained more about symptoms caused by vocally 

abusive behaviour.  It is a fairly commonly held opinion amongst speech 

and language therapists that the best application of the voice is one which 

uses the optimal pitch.  "The optimal pitch level is that point in the total pitch 

range where the most efficient and easiest voice is produced for the least 
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amount of effort" (Cooper, op.cit (a), p336).  However Cooper and 

Yangihara (1971) concluded that the individual's basal pitch varied within 

each day.  It may be assumed therefore that when vocal strain reduces 

vocal flexibility it will be difficult for individuals to maintain their optimal pitch. 

Sapir et al (op.cit (b)) has chosen to group dysphonia according to the causal 

factors into three groups: 

* Idiosyncratic dysphonia resulting from lifelong vocally abusive speech 

habits associated with one's personality. 

* Psychogenic or psychosomatic dysphonia caused by voice 

disturbances induced by stress, anxiety etc. 

* Biogenic dysphonia due to voice disturbances associated with 

mucosal irritation, or changes due to chalk, dust, dehydration, 

allergies, acid reflux or menstruation etc. (p184). 
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2.2  Misuse and Abuse of the Voice 

"Misuse suggests voice production behaviour that 
distorts the normal propensity of the phonatory 
mechanism to work effectively and efficiently". 

Colton & Casper (1990, p73) 

Several investigations have been carried out on the voices of professional 

people.  In modern society there are many people who use their voices 

professionally; teachers, aerobics  teachers, lawyers, salesmen, priests, 

politicians, switchboard operators and actors.  Many voice users do not get 

the voice instruction appropriate for their profession and may therefore 

misuse and overuse the voice.  Sooner or later vocally abusive behaviour is 

likely to result in vocal disorder and related voice discomfort.  Research has 

shown that vocal problems are common amongst professional voice users 

(Herrington et al, op.cit; Cooper, op.cit (b)). 

Research into the larynx in human and animals has shown that the basement 

membrane zone (BMZ) in the superficial layer of the vocal folds is at risk from 

damage due to vibratory stress under vocal strain.  The accepted opinion is 

that if the basement membrane zone is not allowed to recover because of 

repeated damage it can result in the formation of nodules where the 

epidermis heals in a disorganised fashion (Gray, l99l).  In an investigation 

conducted by Scherer et al (l987), there was a visible deterioration of the 

vocal chords in two female subjects after having produced loud phonation as 

long as they could tolerate.  One of the subjects was untrained in singing 
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and speaking, the other was a highly trained speaker and neither had any 

history of vocal problems.  The vocal chords of both subjects were normal 

looking before the experiment, except that the untrained subject had mild 

oedema on the left vocal fold.  After completing the vocal task oedema was 

present on the vocal chords of both subjects. 

However misuse or abusive vocal behaviour does not  always lead to visible 

physical changes in the vocal chords.  Forchammer (op.cit) describes how, 

like any other muscles in the body, the laryngeal muscles can get tired.  But 

this fatigue is not organically detectable and can be detected only when voice 

production breaks down. 

This condition, termed non organic dysphonia or functional voice disorder, 

manifests itself in the patient complaining of fatigue or pain in or around the 

larynx (Mathieson, 1995) and hoarseness. 

Both Bridger and Epstein (1983) and Herrington et al (op. cit) discovered that 

voice disorders which are believed to be due to vocal abuse were more 

common in females than males.  Herrington - Hall et al (op.cit.) found that 

vocal problems manifested themselves at a much younger age in women 

than men, about a third had vocal problems (32.5%) in the 25-44 age range 

but a third of men (33.6%) in the age range 45-65.  This might be explained 

in part by physiological factors such as women's smaller larynx, smaller 

respiratory capacity and higher fundamental frequency (Fo).  But the reason 

might also be various social factors, such as this being the age when most 

women are occupied with the upbringing of children, and yet are also active 

in the job market.  Stress, which is the result of such dual responsibility, 

could invite abusive vocal behaviour.  "Occupational hazards combined with 

responsibility as primary caretakers of home and family may have 
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predisposed more women than men to benign laryngeal pathologies" 

(Herrington - Hall op. cit. p61). 

Investigations have shown that those who use their voice professionally as a 

disciplinary and/or educational tool, such as teachers, aerobic instructors, 

and army instructors, experience more vocal problems than other 

comparative groups.  According to Ohlson (op. cit (a)) and Pekkarinen et al 

(op. cit) research, teachers experienced more vocal problems than nurses. 

Sapir et al (op.cit (a)) found that army instructors experienced more vocal 

problems than army recruits and Heidel and Torgerson (l993) found that 

aerobic instructors experienced more vocal problems than aerobic 

participants.  Significant differences could be found between the 

comparative groups in the incidence of symptoms of vocal abuse, for 

example up to 70% more army instructors than army recruits complained of 

hoarseness without a cold (Sapir et al, op.cit (a)). 

2.2.1  The Nature of Voice Disorders caused by Misuse and 
Abuse 

Various studies have attempted to assess what effect voice usage has on the 

laryngeal and vocal tract function.  As the professional voice user has to put 

a great strain on the voice it would be natural to assume that these demands 

cause some damage to the sensitive vocal mechanism especially if the 

individual has not received necessary training.  This has been established 

by various studies where pathological changes to the vocal chords and 

serious vocal symptoms are negatively correlated with vocal training that the 

individual has received (Scherer et al, op.cit; Peppard et al, 1988; Teachey et 

al, 1991). 
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Colton and Casper (op.cit) have described clearly what they call eight 

primary symptoms of voice problems: 

* Hoarseness. 

* Vocal fatigue. 

* Breathiness. 

* Reduced phonational range. 

* Aphonia. 

* Pitch breaks or inappropriately high pitch. 

* Strain/struggle voice. 

* Tremor. 

(Colton and Casper, op.cit., table 2.1, p14) 

If people do not know how to apply their voices in demanding situations, it 

may lead to changes in the vocal mechanism, influencing the quality of the 

voice and resulting in discomfort.  Thus various investigations have shown 

how dysphonic voices lack intensity, range and normal frequency distribution 

(Gramming ,1988; Kitzing and Akerlund, 1991) due to impairment of the 

individual's control of sub glottal pressure by weakened vocal folds.  

Changed vibratory patterns because of stiffened vocal folds, lack of vocal fold 

closure or over adduction of the vocal chords change the voice quality, and 

the voice becomes hoarse, husky, raspy, breathy or harsh (Martin, l987; 
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Siegert,op.cit).  It has been confirmed by researches that most common  

voice disorders in teachers are nodules, vocal fatigue and non organic 

dysphonia (Cooper, op.cit (b); Herrington et al, (op.cit) Siegert, op.cit). 

(i)  Nodules 

Nodules are benign vocal fold growths on the edge on the vocal folds 

unilateral or bilateral and usually located on the anterior third of the vocal 

folds.  These are known as "Singers' nodes" which indicates their frequency 

of occurrence among singers and were hitherto thought to be a result of 

vocal abuse.  Sataloff (op.cit (b)), though, questions that, asserting that the 

reason could be genetic deficiencies in the healing pattern.  As previously 

mentioned where there is persistent disorganisation in the BMZ of the vocal 

folds, chronic vocal nodules are likely to manifest themselves (Gray, op.cit).  

The major noticeable signs of these are hoarseness, breathiness and 

difficulty in producing pitches in the upper third of their range (Colton and 

Casper, op.cit). 

(ii)  Vocal Fatigue 

It has been established that vocal fatigue seems to be a common symptom of 

dysphonia and can, amongst other things be related to the misuse or abuse 

of the voice (Gotaas and Starr, op.cit; Ohlson, op.cit (b); Sherer et al, op.cit).  

This is considered to be because of neuromuscular fatigue in the larynx and 

other parts of the vocal mechanism (Scherer et al, op.cit ; Kitch and Oates, 

1994). 

Colton and Casper,op.cit have designed a clear table of signs that may be 

associated with the symptoms of vocal fatigue (op.cit. 2.8. p37). 
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Perceptual signs: 

*  monopitch - tension - breathiness - hoarseness. 

Acoustics signs: 

*  restricted phonational range  

* reduced variability of fundamental frequency 

* normal acoustics 

Laryngoscopic signs: 

*  variations of vocal fold approximation  

 functional  

*  tissue change 

 colour  

 nodule  

*  change of laryngeal position  

 muscle tension  

 

*  normal appearing larynx  
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 neurological  

   myasthenia gravis 

Physiological signs: 

*  aerodynamic 

 increased airflow  

*  vibratory 

   inadequate closed time 

*  muscle activity 

   muscle imbalance 

   excessive levels 

   variation of level. 

(iii)  Non Organic Dysphonia  

Several names have been used for non organic dysphonia such as 

phonastenia (term used in the Scandinavian countries), functional disorders, 

hyper kinetic dysphonia, habitual dysphonia, mechanical dysphonia, 

psychogenic hyper functional and psychosomatic dysphonia.  The reason 

for different terms appears to be in the authors' interpretation of that voice 

impairment which does not result in any sign of organic changes to the vocal 

chords (Greene and Mathieson, op.cit).  When Raven et al (op.cit) 
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discussed these different names they pointed out that "hyper kinetic", "hyper 

functional" and "habitual dysphonia" refer to vocal misuse and abuse where 

the dysphonia has arisen as a result of excessive tension in the vocal tract, 

and in particular in the intrinsic laryngeal muscles.  "This may or may not 

lead to changes in the laryngeal mucosa." (op.cit, p3). Harris and Lieberman 

(1993) found that the cricothyroid visor could not relax after inappropriate use 

and remained tightly closed with the result that "the muscular effort in the 

larynx is maximal all day, even if the patient is not actually voicing" (op.cit. 

p92). Forchammer (op.cit) describes phonastenia as the effort of trying to 

compensate for insufficient internal laryngeal muscles through the activity of 

external laryngeal muscles, causing some individuals various types of 

discomfort.  

2.2.2  Why do some People's Voices Deteriorate and not 
Others? 

It appears that there are individual differences in levels of voice endurance, 

so not all voice users experience voice problems.  This is in part due to 

physiological differences between individuals or as Colton and Casper 

(op.cit, p.79) describe  "Each individual larynx has a physiological limit that 

varies not only from person to person but also inter- individually as influenced 

by numerous factors".  Fawcus (op.cit) points out that some people tolerate 

vocal exertion better than others.  She established that some people 

became temporarily hoarse after using the voice against a high intensity 

background noise, while other people did not. 

It is also known that genetic factors influence voice quality but research into 

this is still scant.  Sataloff (op. cit (b)) asks an interesting question, that is: 
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"To what degree do density, size, twisting architecture (sic) vary from person 

to person, and what effect do the details of the connective tissues framework 

have on function?" (op.cit, p26).  He asserts that if responses were available 

to such questions it would be possible to identify high risk groups and assist 

them in preventative measures. 

2.3  The Teacher at Risk as a Professional Voice User 

"As a group school teachers are considered at risk for 
vocal attrition, primarily because of the excessive 
demands on their voice and the unfavourable 
acoustical environment in which they work ". 

Sapir et al (op.cit (b), p178) 

The voice is the teacher's most important tool for delivering information.  For 

that purpose the voice has to be audible and durable to transmit this 

knowledge to a pupil or as Ohlson (op.cit (b)) states;  "It is a sine qua non  

that an audible and durable voice is a prerequisite of oral teaching" (p112). 

On the other hand, speech pathologists and others who are involved in the 

treatment of voice disorders know that the demands on the teacher's voice 

can reduce its audibility and durability.  As teachers are virtually unique 

amongst professional voice users in having  to use their voices both to 

instruct and as a means of control, often in difficult circumstances, the strain 

on the voice can be more than actors, singers, priests and public speakers 

who generally use their voice over a co-operative silent audience.  The 
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teachers' own lack of knowledge about their voices together with 

unfavourable environmental factors may constitute a threat to the voice. 

Traumatised vocal folds are unable to produce a clear and audible tone and 

the voice becomes dysphonic.  A dysphonia can result in impairment of the 

mechanism for conveying the message, so the listener fails to hear the 

message correctly, or linguistic disturbance resulting in the listener 

misunderstanding intended supra segmental features (Greene and 

Mathieson, op. cit).  This can result in the teacher's voice being virtually 

unable to deliver the information intended. 

In Herrington - Hall et al's study (op.cit) where laryngeal pathologies 

according to occupations were investigated and ranked in order of frequency 

of occurrence, teachers were in 6th place out of 10 and teachers as a group 

were in second place amongst those who suffered from voice disorders in a 

sample of 999 individuals studied by Cooper, op.cit (b).  More than a third of 

patients attending some voice clinics in Britain (Comins, op.cit) and a quarter 

at the Department of Phoniatrics in Gothenburg in Sweden (Ohlson, op.cit 

(a)) were teachers. 

2.3.1 The Teachers Voice at Risk because of Physiological 
Causes 

In recent publications differences by gender have shown to be important for 

the voice capacity and durance.  

If we bear in mind that it is not unusual, at least in the Nordic countries, for 

the majority of infant teachers to be women Herrington - Hall et al's (op.cit) 
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and Cooper's (op.cit (b)) findings about common voice disorders in 

housewives are interesting.  In the year 1993, 80% of teachers in Icelandic 

schools (age 6-15 ) and 90% of group graduates from Kennaraháskóla 

Íslands (University Institute of Education in Iceland) were women (Ministry 

and Foreign Affairs,1995). 

(i)  Differences in  the Nature of Voice Problems  by Gender 

In Herrington - Hall et al's (op.cit) research, pathologies were found to be 

more common in women than in men, and there were significant differences 

between men and women in the causes of these problems.  It was noticed 

that nodules and functional disorders were more common in women, while on 

the other hand pathologies such as cancer, leukoplakia, and hyperkeratosis 

were much more common in men.  Pathologies which were not related to 

gender were for example, polyps, oedema, vocal fold paralysis, functional 

and bowed folds.  It is likely that different lifestyles are to some extent the 

cause of these voice disorders.  Women for example have been principally 

responsible for child care which invites abusive vocal behaviour.  On the 

other hand it is clinically known  that smoking can cause malignant changes 

in the respiratory system and until recent times men smoked more than 

women though the gap is now closing, not because more women smoke but 

rather because more men have stopped smoking (personall information from 

the Krabbameinsfélag Íslands (Cancer Society in Iceland), Akureyri, 1995). 
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(ii)  Differences  in  Age - relating Factors in Voice Production by 

Gender 

During normal ageing all the body tissues deteriorate.  Thus the lungs 

deteriorate due to changes in the tissues and the thoracic cage loses its 

elasticity.  Calcification can also begin in the larynx after the age of 25 

(Greene and Mathieson, op.cit).  All of the intrinsic muscles of the larynx 

tend to atrophy with age, the oscillation of the vocal folds becomes less well 

controlled, drying happens with ageing and the Fo rises, most probably 

because the atrophy in the vocal folds increases (Baken,op.cit (b)).  In 

addition it is a common belief that reduced moisture on the vocal chords can 

influence agility, endurance, and quality of the voice (Sataloff, op.cit (b)). 

It appears that voice changes due to ageing and disorders of the vocal 

chords differ between genders.  The deterioration of the lungs appears to 

occur earlier in men than in women and laryngeal cartilages show signs of 

ossification from the age of twenty years in men and in the forties in women 

(Greene and Mathieson, op.cit).  Changes also occur in the vocal chords, as 

in the superficial layer of the lamina propria.  The superficial layer tends to 

become oedematous and thicker with age and geriatric changes in the deep 

layer of the lamina propria emerge earlier in men than in women (Gray et al, 

1993).  When Honjo and Isshiki (l980) studied a number of individuals of 

mean age of 75 years, they found that changes in the vocal folds differed 

significantly between men and women.  Thus the voices of aged men had a 

higher fundamental frequency than younger men due to vocal atrophy and /or 

oedema.  Conversely the voices of older women frequently had a lower 

fundamental frequency, and a more restricted pitch range than younger 
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women due to vocal fold oedema.  Sataloff (op.cit, (b)) states that age-

related voice changes are often more apparent in females. 

Morris and Brown (l994) investigated the difference in voice production  

between two groups of women. The women in one group were aged between 

20-35 years and in the other group aged 75 years and over. No difference 

appeared between the groups when they spoke at normal conversational 

levels, but under exertion the voices of the older women were considerably 

weaker and with reduced intensity. It is known that circumstances in teaching 

seldom allow teachers to use a conversational voice whilst they are teaching, 

so these changes are unfortunate for older women teachers when they are 

manifested before the statutory retirement age. 

(iii) Differences in  Voice Pitch  by Gender 

In general women have smaller larynx and higher fundamental frequency 

(Fo) than men, physiological  factors that are of importance for voices to 

carry.  Hay and Comins (op.cit) pointed out how the pitch of female voices  

can  merge in the background noise in a classroom when it is raised to be 

heard over the noise from children.  

According to Hay and Comins' (op.cit) research it is therefore important that 

the level of pitch in voices should carry.  The results indicated that teachers 

who pitch their voices with lower frequency than the background noise of the 

children can better cope and be heard over background noise, than teachers 

whose voice pitch is close to the childrens' pitch.  
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(iv)  Factors related to Hormone Changes in Females 

The monthly hormonal changes in females due to low levels of oestrogen can 

cause both mood changes and also change mucosal secretions.  Sataloff 

(op.cit (b)) points out that fluid collection in the superficial layers of the lamina 

propria occurs as a pre-menstrual phenomenon.  It inevitably must change 

the frequency pattern of the vocal chords and diminish quality as Hirson and 

Roe (op. cit) showed in research on the effect of the menstrual cycle on the 

voice.  Here significant pre-menstrual changes were evident both in jitter 

and harmonics to noise ratio.  In addition it is accepted that both monthly 

hormonal changes and the extensive menopausal change can cause women 

mental as well as physical discomfort causing them to be tense which might 

result in vocally abusive behaviour. 

2.3.2. The Effect of Smoking on Voice  

Research by Stoicheff (1976) pointed out that smokers have lower 

fundamental frequencies than non smokers, which may indicate a defective 

movement pattern in the vocal chords due to oedema.  This is confirmed by 

a recent research (Comins,1990) which shows a connection between higher 

carbon monoxide levels in exhalation and lower fundamental frequency (Fo).  

These conclusions all endorse the widely held belief that smokers are more 

at risk of vocal disorders than non-smokers.  Smoking can have a 

detrimental effect on the voices of teachers who smoke. 
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2.3.3. Psychological  Factors that can affect the Teacher's 
Voice 

A voice can become unpleasant to listen to and thus give a negative 

impression to the listener (Blood et al, 1979).  If pupils can neither hear 

clearly what the teacher is saying, nor tolerate the sound of his / her voice, 

there is a danger that discipline problems may develop and the dysphonic 

teacher enters a vicious circle.  If such a situation arises the teacher may 

become stressed, which causes tension to the vocal folds and she/he 

compensates for this problem by straining the voice even more to overcome 

the classroom noise.  This is more than the weakened vocal folds can 

stand, resulting in further weakening of the vocal folds, and the teacher 

becoming more dysphonic and more stressed. 

Stress and anxiety can be significant contributing factors to vocal abnormality 

(Raven, op.cit ; Boone, op.cit; Freidl et al, op.cit; Aronson 1985; Sapir et al, 

op.cit (a)) and those who have experience of teaching know that stress and 

anxiety are often accepted as an inescapable part of the profession. 

In Ohlson's (op.cit (a)) and Pekkarinen et al's (op.cit) studies teachers 

appeared to suffer more from various symptoms and from greater 

professional demands on the voice than the comparison group of nurses, 

even though the actual speaking time was the same. 

Kyriacou and Sutcliffe (1978) investigated stress amongst 257 teachers who 

worked in sixteen medium sized, mixed comprehensive schools in England.  

It was found that 20% of the teachers found the job very stressful, or 

extremely stressful, and they complained most about being exhausted and 

frustrated.  The levels and nature of stress seem to be first and foremost 
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dependent upon people's  personalities.  Thus there appears to be no 

connection between biographical characteristics of the teachers (sex, 

qualification, age, length of teaching experience and position held in the 

school) and self reported teacher stress according to Kyriacou and Sutcliffes' 

results.  They concluded that personality characteristics explained individual 

differences in teacher stress rather than biographical characteristics. 

Bravender (l980) stated that two things were prominent in people who had 

vocal pathologies such as nodules and polyps.  In the first place they tended 

to have athletic body types and aggressive personalities. He concluded that 

"hyperkinetic reaction of hyperplatic mucosa in the muscular body type is 

associated with aggressively hyper kinetic movements of phonation and a 

tendency to the formation of vocal nodules" (op.cit. p10). 

A commonly held opinion is that neurosis, anxiety and personality disorders 

are associated with some functional dysphonias (Forchammer, op.cit; 

Aronson, op.cit; Raven, op.cit; Sapir, op.cit (b); Harris and Lieberman, op.cit; 

Kitch and Oates, op.cit).  In Freidl et al's (op.cit) investigations of 45 

consecutive functional dysphonia patients it transpired that the dysphonic 

patients were less open, and suffered more psycho-physiological illnesses, 

their voices were more strained both during professional life and leisure time, 

they felt more often under pressure and that too much was asked of them. 

Gotaas et Starr (op.cit) found that teachers who showed signs of vocal 

fatigue tended to spend more time in vocally demanding activities, and would 

also be likely to "perceive situations as being anxiety producing" (op.cit, 

p120).  According to this opinion psychological factors such as anxiety can 

play a part in vocal fatigue.  In Sapir's (op.cit (c)) investigation of vocal 

attrition (Sapir's term for "wear and tear" of vocal mechanism) in voice 
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students the results point to a connection between vocal pathology and 

mental strain, anxiety and mood disturbances. 

It appears that teachers find it more difficult to teach and are more chronically 

stressed and frustrated by their voice problems if they have multiple 

symptoms (3+) according to Sapir et al (op.cit (b)). 

This is understandable considering the fact that as voice fatigue increases, it 

becomes more difficult for the teacher to apply it both for instruction and 

discipline.  As the voice is the teachers' working tool, their job security 

depends upon it.  On the other hand some studies suggest that many 

teachers consider it to be normal for the voice to wear out (Cooper , op.cit 

(a); Comins,R., op.cit), and therefore do not seek help.  For example only l% 

of a sample of 237 teachers whom Sapir and et al (op.cit (b)) investigated 

had received voice therapy, which must be considered a small percentage 

given that about half of this group had multiple symptoms (3+). 

So according to Sapir et al's (op.cit (b)) three groups of dysphonia - 

idiosyncratic, psychogenic/psychosomatic, biogenic -  previously mentioned 

the teaching profession seem to fall into all of these three categories, putting 

teachers voices greatly at risk. 

2.3.4  Lack of Knowledge about Voice Production 

Voice disorders have been shown to be primarily caused by lack of 

knowledge about vocal production and protection amongst teachers and 

others (Cooper, op.cit (a); Comins, R., op.cit; Ohlson, op.cit (b)).  According 

to overseas research, teachers have not generally received instruction in 
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voice production or protection and often unconsciously produce their voices 

badly, leading to vocal disorders.  Voice training has proved to be 

successful (Comins R., op.cit; Martin, op. cit (b), Ohlson, op.cit (b)) in 

improving the voice quality of those who have received such training.  

All ageing processes must have influence on the quality of the voice, 

because the individual has less control over the voice frequency and 

intensity.  It appears however that one can slow down this decline, as 

shown by people who have received professional voice training, where 

changes associated with ageing are much less noticeable or do not appear at 

all (Sataloff, op.cit (b); Greene and Mathieson, op.cit).  Ramig and Ringel 

(l983) found the voices of older people who are in good physical condition 

compared fully with the voice quality of younger persons.  If one does not 

counteract the ageing process, these voice changes can appear before the 

statutory retirement age and can be serious for the teacher who needs to 

communicate with the pupils both to discipline and instruct. 

2.3.5  Environmental Factors that may affect Voice 

With regard to environmental factors many teachers have to work in poor 

surroundings such as overheated and stuffy buildings, with fumes from 

various noxious substances, dusty classrooms, poor air-conditioning, poor 

humidity, and poor acoustics with too long or too short reverberation time.  

Any one of these factors can cause mucosal irritation, which is likely to 

contribute to vocal abnormality (Colton and Casper, op.cit ; Pekkarinen et al, 

op.cit ; Sataloff, 1994; Hemler et al, op.cit; Vilkman, op.cit; Boone, op.cit). 
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For example it may well be critical that the teacher has to speak in a dry 

atmosphere because breathing through the mouth, which is almost 

continuously open while speaking, will cause the mouth and throat to dry out. 

Consequently the teacher will have increasingly to use more energy in vocal 

production and there will be an added danger of the voice user needing to 

clear the throat which is damaing to the vocal chords (Siegert, op.cit). 

If carbon dioxide levels in the atmosphere are too high they will induce 

sleepiness and reduce concentration (Arbetarskyddsstyrelsen,1996).  An 

individual emits 4% carbon dioxide with every exhalation (Thorlacius, 1991) 

so it. is obvious that the levels of carbon dioxid worsen in relation to the 

number of pupils in the class if it is not possible to change the air.  As a 

consequence teachers may find themselves misusing their voices in an effort 

to hold pupils' attention,  possibly leading in turn to abusive vocal behaviour. 

Further factors can contribute to vocal pathology and affect the teachers' 

voice quality like various medications (Boone, op.cit; Sataloff, op.cit (c)). 

2.3.6  Voice Problems of Teachers 

Thus the teacher can easily abuse the vocal mechanism by incorrect use for 

many hours a day, in the classroom, playground, dining room or in various 

extra-curricular activities.  In addition to the voice being used directly in 

teaching, a teacher must use his/her voice for disciplinary purposes which 

often make it necessary to raise and strain his/her voice in order to be heard 

over classroom noise. 
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"Abusive behaviours result in mechanical trauma to the vocal folds or vocal 

processes.  Continued trauma may result in tissue change that will alter the 

vibratory characteristics of the vocal folds, which in turn results in hoarseness 

or roughness in the voice". (Colton & Casper op.cit, p104). 

Research in Sweden (Ohlson, op.cit (a)), Finland (Pekkarinen et al, op.cit), 

England (Comins, op.cit, Martin, op.cit (b)), Germany (Siegert, op. cit) and 

the United States of America (Sapir et al op.cit (b)) has shown that the 

majority of teachers suffer from some form of vocal symptoms.  It has also 

been established that voice disorders are more common amongst the 

teaching profession than many other professions (Siegert, op.cit ; Cooper, 

op.cit (b); Ohlson, op.cit (a); Herrington et al; op.cit; Comins, op.cit). 

 

As many as 50% - 90% of teachers may experience vocal problems 

according to various studies (Sapir et al, op.cit (b);  Gotaas and Starr, op.cit; 

Siegert ,op.cit; Comins,R., op.cit; Blackmore, op.cit). 
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2.4  Teachers' Vocal Practice 

"The basic problem with most teachers experiencing a 
voice disorder is the inappropriate pitch level and 
range used for speaking". 

       Cooper (op.cit (a), p336) 

There have been only a few investigations into teachers' speech habits in the 

classroom while they are teaching.  In Rantala et al's investigation (1994) 

into the speech habits of three primary female schoolteachers throughout 

their working day, a big difference was shown between the teachers' vocal 

habits, depending on the subject being taught.  A handicraft teacher, for 

example, used longer pauses and more relaxation time than a classroom 

teacher.  The strain on the classroom teacher's voice revealed in mean 

fundamental frequency (Fo) was higher in all three samples taken from 

afternoon lessons compared with those taken in morning lessons.  This 

could accord with Pekkarinen et al's investigation (op.cit) which showed more 

vocal adverse symptoms amongst teachers during the afternoon than in the 

morning. 

According to Gundermann (1970) the frequency of vocal symptoms 

increased considerably or from 3.8% to 59.6%, as the number of lectures 

delivered by the subject increased from one to five in a time period.  Rantala 

et al (op.cit) assumed that this depends on the method and style of teaching 

and how much the vocal mechanism is used. 
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Differing teaching styles associated with pupils of differing ages appear to 

influence the ways in which teachersʼ voices respond to the professional 

demands made on them according to a recent study in vocal problems in 

some primary and secondary teachers in Glasgow. In a survey of 11 primary 

school teachers (all female) and 9 secondary teachers (7 male & 2 female) 

from Glasgow in 1994, 80% of teachers' voices changed over a six month 

period of teaching.  Dysphonic symptoms increased amongst the primary 

teachers during this period but decreased amongst the secondary school 

teachers (Bradshaw,op.cit).  

 

It is known that speakers alter their speech according to circumstances.  

Thus Loveday (1981) showed that pitch levels rose when British females and 

males expressed politeness and Johanson (1981) found that women used a 

lower pitch level and more restricted pitch range when they were speaking to 

girls, than when they were addressing boys.  Cooper (op.cit (a)) contends 

that teachers generally believe that they communicate more efficiently if they 

use a lower pitched voice but "almost invariably such vocal images result in 

vocal suicide, because the teacher lacks knowledge and competent 

command of such vocal practices" (p335).  Cooper (op.cit (b)) also claimed 

twenty years ago that it appeared to be a commonly held belief amongst 

professional voice users, for example teachers, that they put less strain on 

the voice by using inappropriate pitch levels, and for example a soft gentle 

voice, but as he points out such intensity and changes in pitch have exactly 

the opposite effect on the laryngeal mechanism.  

Teachers' subjective self assessment of vocal practice is also interesting.  

According to Ohlson (op. cit (a)) teachers complained more about voice 
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problems and demands on the voice than the control group of nurses 

although there was no difference between the groups in their estimation of 

the amount of time spent using the voice during an ordinary working day, nor 

was there any difference between these groups in acoustical measurements, 

except for voice pitch where teachers used a much wider range than nurses.  

There is then much evidence which points to the significance, not so much of 

the quantity of daily voice usage, but rather of the method of voice production 

used. 

Bad working conditions and stress would be sufficient factors in themselves 

to form excessive and inappropriate tension in the internal and external 

larynx muscles which sooner or later may result in voice disorders. When 

factors such as poor working conditions, stress and lack of knowledge about 

vocal projection are combined as is the case for many teachers, they may 

well  lose control of their voices and adopt bad voice production.  

As a group therefore, teachers are considered to be at risk of developing 

voice disorders because of misuse and abuse of their voice. As before 

mentioned the main reasons for this are the nature of the work and teachers' 

widespread lack of knowledge about vocal physiology, voice production and 

protection.  Because the sensory feedback from the larynx is so limited they 

fall easily into abusive behaviour.  Many teachers for example raise their 

voices both to quieten the class and to capture and maintain the pupils 

attention.  It is not until the damage is done to the vocal mechanism that 

they experience discomfort. 

Siegert (op.cit) pointed out that of 35 teachers and 127 play school teachers 

who had sought medical help because of vocal problems, a large number 
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had redness and mucus on the vocal chords, bleeding in the mucous 

membrane and submucosa tissues.  

2.5  The most common Voice Disorders among Teachers 

A large number of teachers seem to suffer considerably from discomfort in 

the throat according to their responses to questionnaires in studies by Sapir 

et al (op.cit (b)), Ohlson (op.cit (a)), Pekkarinen et al (op.cit) and Comins,. 

(op.cit). 

According to various research projects the most common vocal symptoms 

amongst teachers are vocal fatigue, and nodules, non organic dysphonia - all 

symptoms which are considered to be caused by excessive strain on the 

voice (Forchammer, op.cit; Herrington - Hall et al, op. cit ; Peppard et al 

op.cit; Gray, op.cit; Gootaas and Starr, op.cit).  In Herrington - Hall et al's 

study (op.cit) where laryngeal pathologies according to occupations were 

investigated the most common vocal problem in teachers were nodules, 

oedema and normal on examination (dysphonia with normal larynx) in that 

order.  

For a teacher who uses the voice all day and every day, and has not 

benefited from adequate voice training, the vocal chords may end up with 

chronic fatigue and nodules.  "Day's end vocal fatigue may coincide with, or 

precede more severe problems (e.g. acute dysphonia, aphonia and pitch 

breaks) " (Campbell et al, 1988, p183). 

Vocal fatigue increases during the speaking day and manifests itself in vocal 

changes, such as hoarseness, pitch breaks or register breaks (voice not 
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running smoothly between registers), vocal limitations such as loss of range, 

the need to use greater effort to produce clear tone, less control over the 

voice for example pitch breaks, unsteadiness of voice, loss of the voice, and 

discomfort such as dryness, emotional tightening of the throat, clearing, 

itching, burning, or pain in the throat, discomfort in the head, chest and back 

of the neck and mental discomfort (Colton and Casper, op.cit; Forchammer, 

op.cit; Siegert, op.cit; Sapir et al op.cit (b) (c); Gootas, et Starr, op.cit; 

Cooper, op.cit (b); Akerlund, 1993; Freidl et al, op.cit) In investigations which 

have been carried out into the vocal problems of teachers, these seem to 

have been the symptoms most complained about by the teacher (Cooper 

op.cit  (b); Sapir et al, op.cit (b); Gotaas and Starr,op.cit; Ohlson , op.cit (a); 

Pekkarinen et al, op.cit). 

In Kitch and Oates study (op.cit) the majority of 10 actors and 10 singers 

reported that they experienced vocal fatigue with anxiety, when ill or 

recovering from illness, when vocalising with high levels of competing sound, 

when using their voices in the extremes of their range and under pressure. 

This is interesting because these are the same circumstances that teachers 

may find themselves in.  

A trained voice can improve during the working day.  The untrained voice on 

the other hand shows increased symptoms of fatigue during the working day 

(Ohlson, op.cit (b)).  Even though the trained voice can show signs of 

improvement following a warming up period, it will start to show signs of 

fatigue after prolonged use, as has been shown by Scherer et al (op.cit) 

where two women, one trained and the other untrained, were made to apply 

their voices as long as possible.  The untrained speaker showed  signs of 
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vocal fatigue immediately, but the trained speaker went through a period 

where the voice improved before it showed signs of fatigue.  

It is of vital importance to the professional voice users that this instrument, so 

essential to their career, whether it be speaking or singing, should not let 

them down.  However until recent times, the professional voice user's 

knowledge about voice has often been small.  This has led to a certain risk 

of misuse and abuse of the voice, even without the user being aware of the 

fact. 

Many researchers have focused on teachers as a group of professional voice 

users (Siegert, op.cit; Cooper, op.cit (b) ; Ohlson, op.cit (a); Pekkarinen et al, 

op.cit; Comins, R., op.cit; Sapir et al, op.cit (b); Gootas and Starr, op.cit; 

Martin, op.cit (b)).  The teacher's voice is therefore at risk as can be seen 

from the large proportion of teachers who seek medical help because of 

voice disorders according to other studies (Siegert, op.cit, Cooper, op.cit (b); 

Herrington - Hall, et al, op.cit; Ohlson, op.cit (a); Comins, op.cit). 

2.6  Possible Causes of Icelandic Teachers' Voice Disorders 

Though the educational systems follow much the same pattern in all western 

countries, the historical traditions and special circumstances of each have 

necessarily affected teaching practice.  For that reason there are differences 

between nations in teachers' working conditions and in approaches to 

teaching and learning.  Generally speaking, the Icelandic educational 

system is constructed in the same way as  in other Nordic countries, but the 

geography of the country has influenced the development, with the low 

population and the historical working patterns which have grown up in 
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consequence.  The Icelandic education system is thus in some important 

ways different.  For example, Icelandic teachers have to deliver the same 

curriculum in a shorter time than in other Nordic countries and they also have 

to be able to teach all the subjects which are learnt by children between the 

ages of 6 and 15. 

2.6.1  Stress Factors in Working Conditions common to all 
Teachers 

Iceland is probably no exception in regard to the many aspects of the 

teaching profession which make it stressful.  Icelandic society like other 

societies for example is making increasing demands upon the education 

system: 

-  Syllabus needs to be covered in a predetermined time. 

-  Teacher's work load is constantly increasing.  This is a result of 

preparation for classes and marking. 

-  Increased pedagogical responsibilities owing to the fact that many 

parents are both at work, or that a child is part of a single parent 

family. 

-  Schools have become larger. 

-  Demand has increased for co-operation with fellow teachers and 

parents. 

-  Many developments in teaching methods. 
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-  Demands for more variety of subjects. 

-  Continual addition to teaching materials, the need to deal with drug 

problems and other social, personal and health programmes. 

-  Larger classes because of cuts in government expenditure. 

-  Mixed ability classes. 

-  Disciplinary problems. 

-  Unsuitable buildings, with bad acoustics. 

All these factors individually or in combination are sufficient to cause anxiety 

and stress. 

2.6.2  The School System in Iceland 

The school system in Iceland is similar to that known in other Nordic 

countries, both in the length of the period of compulsory education  and in 

the nature of the subject taught.  Children are thus legally obliged to attend 

school between the ages of 6 - 15 years.  After that some may proceed to 

institutions of further education which either prepare them for University or 

provide them with the necessary qualifications for some kind of future 

employment.   



2.  Literature Review 45 

2.6.3  Stress Factors unique to Icelandic Teachers 

(I) Length of the Working Day 

As previously mentioned the Icelandic teachers have to deliver the same 

curriculum in a shorter time than in other Nordic countries.  This comes from 

an old tradition since children had to help their parents to do some harvesting 

work on the farms.  Therefore  the school year was arranged in such a way 

as to give pupils a long summer vacation from the end of May to the 

beginning of September.  This has continued to be the practice although 

there is no longer the same requirement for children's work in the summer. 

Teachers have to put in the same teaching time in 9 months as others do in 

10 and a half months so this long leave from school  means more working 

hours for the teachers during the wintertime with possible sustained strain on 

the voice. 

(ii)  Low - paid Work  

Since teaching has until now been a low-paid occupation in Iceland some 

teachers have felt obliged to teach much more than a single standard 

teaching load (29 x 40 minute periods a week) in order to supplement their 

salaries.  This has the consequence of placing prolonged strain on the 

voice. 
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(iii) Demands arising from the Consequences of Geography 

Because of the geography of the country and the low density of the 

population, class teaching on the primary school model is the rule until 

children reach their mid teens.  Icelandic teachers  have to be able to teach 

all the subjects which are learnt by children between the ages of 6 and 15. 

This can cause an additional stress on teachers since teaching young 

children is very unlike teaching older children, both in the nature of subjects 

taught and in the teaching methods required used.   

(iv) Little Possibility of renewing the Atmosphere in Classrooms  

Because of the severe weather conditions it is difficult to change the 

classroom air in Icelandic schools.  The measurement taken by the 

Vinnueftirlit Ríkisins (Administration of Occupational Safety and Health in 

Iceland) pointed to the fact that the  air in Icelandic classrooms can be so 

dry that it may be difficult to use the voice in them without giving rise to vocal 

strain, according to the findings of Helmer et al (op.cit) concerning voice use 

in different degrees of humidity.  Therefore there is a possibility that 

Icelandic teachers live and work in too dry air conditions, increasing the risk 

of voice disorders when the mucous membranes of the vocal mechanism dry 

out.  

2.6.4  Advantages  in Working Conditions enjoyed by 
Icelandic Teachers 

 Icelandic teachers enjoy special conditions: 
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-  Rarely having to teach more than 30 individuals at the same time. 

-  The country has no regional dialects. 

-  Immigrants so few that teachers do not usually have pupils of different 

cultural or linguistic origins in their classes. 

-  Long leave from teaching during the summertime. 

2.6.5  Lack of Knowledge about Voice Production 

Icelandic teachers have received no more training in this area than their 

foreign colleagues, consequently it is not unreasonable to expect to find a 

similar level of vocal disorders.  Teacher training courses in the UK for 

example currently have little or no input  on voice conservation or production  

In Iceland voice patients need firstly to obtain certification from an Ear, Nose, 

and Throat specialist for the Tryggingarstofnun Ríkisins (Department of 

Social Security in Iceland) to provide financial assistance for vocal training. It 

is therefore up to the Ear, Nose, and Throat specialists to decide whether 

they refer the patient for voice training.  Cooper (op.cit (a)) claims that 

because they are unaware of vocal therapy in both medical or non-medical 

fields  

" they (doctors) frequently use palliative measures or advise psychiatric 

treatment suggesting the voice problem is psychosomatic", and stresses that 

one can only overcome vocal insufficiency "by teaching the individual to use 

the voice correctly" (op.cit, p336).  This has been confirmed by several 

others such as Comins, R., (op.cit), Ohlson (op.cit (b)), Martin (op.cit (b)). 
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2.7  The Value of Preventative Measures 

"The lack of vocal knowledge and training amongst 
teachers is extensive, yet accepted". 

       Cooper (op.cit (a), p335) 

Twenty five years have passed since Cooper made the assertion above and 

it seems to be still valid.  It appears that a person of national acclaim 

suffering from a voice disorder is required to draw attention to the need for 

some action as La Blanc pointed out in his paper ASHA (November, l993): 

"Voice disorders have become a topic of national interest since President 

Clinton first hit the campaign trail.  His frequent episodes of hoarseness 

made the front page of newspapers around the world.  The press and 

public, were interested in the cause of the disorder.  The campaign staffers 

wondered what could be done to eliminate the hoarseness and prevent its 

recurrence" (op.cit, p57). 

One factor that seems to hamper the establishment of an effective system of 

preventative measures in the treatment of voice disorders is how many and 

diverse specialists are involved, with little knowledge of each other's 

specialities, and the consequent lack of co-operation between them.  This 

problem was discussed in 1992 at the Vocology Panel presented at the 

Nineteenth Annual Symposium: Care of the Professional Voice, by Ronald C. 

Scherer and colleagues, who agreed about the value of the broader 

knowledge of the specialists.  They however did not see any obvious way to 

tackle the problem, or as Michael Karnell said: "If we are talking about the 
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means by which we may all become singers, singing teachers, speech 

pathologists, behavioural scientists, and medical doctors, then we have come 

around full circle.  If that is the case, then we are no longer discussing the 

training of a specialist, rather we are giving new meaning to the term 

generalist" (op.cit. p15). 

Schechter and Coleman (1984) have pointed out the need for the physician 

to have an overall knowledge of the voice patient and not to look at the 

problem of the larynx from a purely medical point of view.  In fact one could 

expect that if teachers only receive medical treatment from the physicians, 

this will not reach the root of the problem and teachers will continue to 

misuse and abuse their voices and remain unaware of services that might be 

available to them, especially voice therapy.  This is exacerbated by the 

opinion held by many teachers that voice problems are inevitable, or as 

Comins, R., (op.cit) states they "accept voice loss as an inescapable 

"occupational hazard" (op.cit, p68), so that they fail to seek help until a 

problem exists.  
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2.7.1  The Value of Knowledge of Vocal Function 

"Professional voice users need to understand the 
workings of their instrument in order to use it most 
effectively and maintain its health". 

      Colton and Casper (op.cit, p6) 

People who are involved in teaching probably seldom consider whether they 

have a voice that can stand up to such a job, and probably do not always 

appreciate the fact that teaching invites misuse and abuse of the voice if one 

does not take measures to prevent it happening. In an interesting example, 

Bastian et al (1990) points out that patients refuse to believe that the vocal 

chords are swollen due to vocally abusive behaviour, even after viewing a 

videotape showing the swelling, and blame other factors such as allergies, 

stress, phlegm or age.  Cooper claims (op.cit (a)) that only a few teachers, if 

any, have received voice training, "since the speaking voice is considered to 

be something that one has naturally, it is not thought pertinent to train the 

speaking voice"(op.cit, p335).  This has probably been the accepted view in 

many countries, and shows the ignorance of many schools and teaching 

authorities.  

In the last few years workshops have been held in Britain where teachers are 

offered instruction on the voice, its care and application.  The need for this is 

great, bearing in mind that 34% of voice patients in some speech and 

language clinics in the UK. were teachers (Comins, R., op.cit). The results 

seem to be good.  According to Comins, R., (op.cit) the teachers themselves 
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believe "that voice work can reduce the incidence of voice loss, and prevent 

experienced teachers being lost to the profession": (op.cit, p72).  The 

benefits of such workshops have shown themselves to be the teachers'  

increased control of their voices, increased knowledge of how to protect the 

voice and a reduction in the incidence of vocal defects (Martin, op.cit (b); 

Ohlson, op.cit (b)). 

Recently a resolution initiated by Voice Care Network members in Britain 

(Voice Matters, June 1996) called for the provision of quality training for all 

intending teachers in understanding and practice of how the voice is 

controlled, sustained and adapted for effective verbal delivery.  The Chief 

Executive of Teacher Training Agency in England replied that to meet 

government criteria, providers of Initial Teacher Training had a duty to ensure 

newly qualified teachers had the necessary skills. 

The quality of the voice can be secured with training, extending pitch range, 

increasing vocal control and enriching voice quality (Colton and Casper, 

op.cit).  Thus Ceuppens  (1995) has pointed out that trained voices in 

speaking produce more volume with relatively low pitch.  After the voice has 

received some training visible changes have been observed, for example 

physiological differences in the functioning of laryngeal and vocal tract 

between trained and untrained singers.  Even limited technical skills have 

resulted in improved voice quality (Teachey et al, op.cit), significantly 

increasing the phonetogram area of dysphonic patients (a phonetogram 

shows sound pressure level (SPL) for softest and loudest possible phonation 

versus fundamental frequency for the entire range of a voice).  This can be 

seen in comparison to their own voices before therapy (Gramming, op.cit), 

fewer and less severe symptoms of vocal abuse (Comins,R., op.cit) and 
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reduction in the frequency of voice fatigue, hoarseness, and throat clearing 

(Ohlson op.cit (b)). 

As vocal chords are of differing resilience (Sataloff op.cit (b), Colton and 

Casper, op.cit ), there are individuals who can stand strenuous use of the 

voice, but they are the exception.  The majority of voice users need 

educating in vocal health, instruction on the vocal mechanism and a training 

in voice application, as many investigations have pointed out by Ohlson, 

op.cit (b); Teachey et al, op.cit; Cooper, op.cit (a); Siegert op.cit; Comins, R., 

op.cit; Martin, op.cit (b).  

2.8  Possible Environmental Influences on Voice 

"Within the field of work environment and health, little 
attention has been paid to the health status of the 
voice. One reason for this might be the relatively late 
development of logopedics and phoniatrics as a 
discipline". 

       Ohlson (op.cit (a) p8) 

Until fairly recently, little consideration has been given to working conditions 

such as good acoustics and air-conditioning, comfortable temperatures and 

an atmosphere free from dust or toxic materials.  It has been pointed out 

that  these factors influence the voice because they irritate the mucous 

membranes of the vocal chords and adversely affect vocal quality.  Similarly 

bad acoustics and external noise indirectly damage the voice when the user 
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tries too hard to make herself/himself audible (Van Heusden et al, 1979; 

Pekkarinen et al, op.cit). 

Sundell (op.cit) pointed out  how dry or polluted air inevitably dries and 

irritates the mucous membrane linings of the larynx.  For teachers, even 

more, because when talking people breath through an open mouth.  

Additionally it can be assumed that irritated mucous linings in the throat 

encourage throat clearing. 

Until very recently little attention had been paid to these damaging factors in 

school buildings so undeniably the teaching profession had a great victory 

when Mrs Oldfield from Liverpool in Britain won her claim for industrial injury 

benefit.  She was considered to have proven that her voice was damaged 

after she repeatedly had to raise it to be heard in an open plan school (Voice 

Matters, 1994).  This verdict was a watershed for the teaching profession, 

since it confirmed that the voice is the teacher's tool which is  the 

responsibility of the employer.  The voice thus has become  statutory 

health safety issue. 

 

2.8.1  Protection against Possible Environmental Effects on 
the Voice 

It is still not widely accepted that the teacher's working environment needs to 

be 'environmentally friendly'.  It has been established that  external factors  

can lead to vocal strain. 
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Factors that have been found to dry the mucous lining in the respiratory tract 

(Sundell, 1994; Branchesikkerhedsraad, 1991; Vinnueftirlit Ríkisins 

(Administration of occupational Safety and Health), 1990): 

-  Dust from paper, chalk, carpets, and furniture. 

-  Evaporation from toxic substances, like bleach, markers, varnishes 

and ozone. 

-  Lack of humidity. 

Factors that can lead to vocal strain:   

-  Bad acoustics such as too long or too short reverberation time 

(Pekkarinen and Viljanen, op.sit). 

-  Crowded classrooms producing stuffy air and poor communication 

(Vinnueftirlit, op.cit). 

-  Large classes which may lead to discipline problems. 

-     Open classrooms. 

-  Long working days. 

Some of these problems may be rectified, if there is a desire to do so, for 

instance by reducing the size of classes.  This seems to be an issue of great 

importance for teachers who wish to have smaller classes and improved 

acoustics (Ohlson, op.cit (b)) and claim that the classroom setting is the 
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greatest strain on their voice (Martin, op.cit (b)).  If there are too many pupils 

in the classroom it dampens the teacher's voice, reducing the carrying power.  

Equipment which can cause air-pollution such as photocopiers, laser printers 

(Sundell, op.cit; Branchesikkerhedsraad, op.cit ; Vinnueftirlit Ríkisins, op.cit) 

are often placed in badly ventilated areas which can cause irritation of the 

mucosal membrane, in the upper respiratory tract. It has been pointed out in 

Iceland that this equipment should be located where it is likely to cause less 

damage (Vinnueftirlit Ríkisins, op.cit). 

Finally, the very design of schools and materials used in them can often in 

themselves be a threat to vocal well-being.  Examples of this are the design 

of classrooms that may have bad acoustics and the use of unsuitable 

materials, such as insulation, carpets and ceiling panels.  The latter may 

emit dust which is irritating to the throat.  Other examples in Iceland are  

inefficient heating systems and windows which can be difficult to keep open 

because of their position, size and design. 

On the other hand, not much is yet known about irritants in the inside air, 

mainly because of the large variety of materials in use, the cost of relevant 

research, and the lack of instruments for proper measurement.  
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2.9  Factors in the Quality of Classroom Air which cause 
Dryness in the Mouth and Throat and can therefore 
lead to Vocal Strain 

"Most of the information about the effects of pollution 
on the voice is anecdotal. Equipment and techniques 
that permit valid reliable voice research have recently 
become available; and studies on the impact of 
pollution on communication, and specially on voice, 
should be encouraged". 

                                                                              

Sataloff (op.cit (a), p701) 

Little research has so far been conducted on the possible toxic effects of 

various materials.  This is not due to a lack of interest by scientists and 

other groups interested in health problems, but it is mainly because of the 

complexity of the problem, the expense of research and the lack of 

appropriate equipment.  This is partly the reason that the present author had 

difficulty in finding information about the possible effects of toxic substances 

on voice. 

Pollution is everywhere in modern technological communities.  Sataloff 

(op.cit (c)) points out that we are affected by toxic substances inside and 

outside the home, in the workplace, in the air we breathe, in the food we eat 

and drink, in the medicines we take, from all sorts of materials in our 
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environment such as building materials or from materials such as paints and 

marker pens. 

The following information has been extracted from Sataloff's (op.cit (c)) 

"Vocal Tract Response to Toxic Injury: Clinical Issues". 

Toxic substances can enter the body by ingestion or through the skin and 

many toxic substances can harm the vocal tract though this is seldom fully 

understood.  Some inhaled toxic substances are absorbed into the body and 

can cause damage over a long period, but other substances seem to be 

topical. In both cases the resulting voice dysfunction can be more prolonged 

and more serious than expected.  The reasons for this type of dysfunction 

are not yet known, but it can both be caused by "injury to nerves, control 

mechanism, surface integrity and other factors or a combination of such 

mechanisms" (op.cit, p63). 

2.9.1 Factors which affect Air Conditions adversely and  
result in Dryness of the Mouth and Throat 

Sundell (op.cit) has pointed out how dry humidity, poor ventilation, a too high 

temperature causing evaporation and the formation of dust particles can lead 

to Sick Building Syndrome.  He pointed out that photocopy machines and  

laser printers emit ozone into the atmosphere causing dryness and irritation 

in the mouth and throat.  There are many teachers who use both 

photocopy/machines, laser printers and markers almost every day.  For 

teachers who breath in such substances this can surely cause dryness in the 

mucus on the vocal chords. 
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Even if toxic substances are not present in large quantities in schools, they 

can however have some damaging effects, especially on those who are 

sensitive to such materials.  Icelandic law makes it obligatory to remove 

contaminated air (Althing, l987) and accordingly photocopiers and related 

equipment should be kept in special rooms, with good ventilation. 

2.9.2  Pollutants in the Atmosphere 

In the teachers' working environment the solutions to problems of pollution 

are not obvious since the pollutants can be many and varied and it is difficult 

to establish respective levels.  The Vinnueftirlit Ríkisins (op.cit) has pointed 

out some pollutants which are to be found in Icelandic houses, among them 

school buildings, that can influence the mucous membranes of the 

respiratory system  (List 7). 

Ventilation systems, and in particular humidifiers which can be found in 

several schools, have been shown to be a source of microbial growth. 

Infectious diseases such as Legionnaires disease and Pontiac fever have 

been traced to ventilation systems, air conditioning and humidifiers.  Results 

from one investigation indicate that people are more prone to allergies in 

houses using humidifiers (Vinnueftirlit Ríkisins op.cit). 

2.9.3  Lack of Oxygen 

Because of combustion in the body, people exhale 4% carbon dioxide and 

about l7% oxygen (Thorlacius, op.cit).  It is therefore clear that if there are 

many individuals in a room, the oxygen levels will be depleted.  This results 
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in stuffy air and lack of alertness.  Concentration under such circumstances 

is diminished (Vinnueftirlit Ríkisins,op.cit; Arbetarskyddsstyrelsen, op.cit). So 

the teacher's voice in these situations may have to be exerted in order to 

keep pupils alert to their learning. 

2.9.4  Influence of Carbon monoxide on the Voice 

The Vinnueftirlit Ríkisins (op.cit) has considered tobacco smoke to be the 

main cause of indoor pollution and probably the main course of carbon 

monoxide in the atmosphere of buildings.  Smoking has been considered 

damaging to the health, not just of the smokers themselves but  others who 

inhale smoke indirectly and it has been proved that smoking can affect the 

voice quality.  Such research by Stoicheff (op.cit) pointed out that smokers 

have lower fundamental frequencies than non smokers, which may indicate a 

defective movement pattern in the vocal chords due to oedema.  This is 

confirmed by a recent research (Comins,1990) which shows a connection 

between higher carbon monoxide levels in exhalation and lower fundamental 

frequency (Fo).  These conclusions all endorse the widely held belief that 

smokers are more at risk of vocal disorders than non-smokers.  Smoking 

can have a detrimental effect on the voices of teachers who smoke. 

2.9.5   Dust in the Atmosphere 

It is known that dust irritates the mucous membrane in the respiratory tract.  

Dust in schools can be considerable coming mainly from chalk, books, paper, 

carpets, and insulation materials such as minerals and glass wool. In an 

article from the Branchesikkerhedsraad (Danish Health and Safety at Work) 
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(op.cit) it is stated that paper should be kept in a special location because of 

particles evaporating into the atmosphere and because paper itself absorbs 

water from the atmosphere, thereby lowering humidity levels. Recycled paper 

is singled out especially because of its combination of various types of fibres 

which produce more dust.  In Icelandic schools there is often a lot of paper 

in teachers' working areas and consequently there is a danger that teachers 

inhale dust-polluted air from paper all day long.  Carpets have been used in 

some Icelandic schools as sound insulation. They may produce dust and 

static electricity and simply replace one kind of discomfort with another.  

There are also more organic materials which are airborne in carpeted rooms 

than rooms without carpets, such as dust and absorbed mould.  In a Danish 

investigation in l984, asthmatic children from homes that were not considered 

asthma inducing were more prone to asthmatic symptoms in schools with 

carpets than those without (Bach et al, l994). 

Complaints about stuffy and dry air causing dry mouths, dry throats and dry 

nasal cavities could be caused by inadequate or bad ventilation which as the 

Vinnueftirlit Ríkisins  (op.cit) has pointed out may be due to inadequate 

airflow, high carbon dioxide concentration, odours (which are of course 

caused by evaporation of materials), and distribution of dirt.  Evaporation 

from furniture, bodily odour, fittings, and building materials can result in stuffy 

rooms.  In Iceland it is easy for air indoors to become very dry on cold winter 

days because cold air loses its humidity through heating (Sæmundson, 

1987).  It has already been established that a teacher who has to teach for a 

long period in such an atmosphere inevitably has voice difficulty since the 

mucous membrane in the upper respiratory tract dries out. 
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Research has been made into the possible links between people's discomfort 

indoors and emotional stress.  The results, not conclusive, point to 

something in the building itself as being the cause of stress, rather than that 

stress itself is the cause of discomfort (Vinnueftirlit Ríkisins, op.cit).  If this is 

correct, schools which are affected may increase tension in an already 

overstressed teacher. 

2.10  Possible Damage to the Voice by Noise 

"The acoustics conditions in a classroom are 
satisfactory if it is possible to speak without excessive 
vocal effect, and when speech is correctly perceived 
without excessive stress while listening".  

                       Pekkarinen et al (op.cit, p113) 

2.10.1  Auditory Feedback Mechanism 

The auditory feedback mechanism is essential for individuals to monitor and 

control their own speech (see chapter 2 and 2.1). 

Sataloff (op.cit (c)) defines noise in a broader sense as a type of 

"neurolaryngologic toxin" if it is so loud that it results in hearing loss.  Partly 

deaf people have less control over their voice because the normal auditory 

feedback is no longer present.  One can propose that the classroom noise 

could have a similar effect by masking the normal auditory feedback of the 

teacher's voice.  But speakers unconsciously adjust their voice to reach their 

audience as Van Heusden et al (op.cit) pointed out, and unwittingly speak 
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louder in noise, which demands more effort from the vocal mechanism 

(Lombard effect). 

2.11  Icelandic Conditions and Environmental Factors 

2.11.1  Pollution 

Pollution in Iceland is much less than in most countries throughout the world.  

The reasons for this are many; little heavy industry, the remoteness of 

Iceland from other large industrial areas, cold and strong winds from the 

surrounding ocean, the country's small and widely distributed population, the 

use of natural hot springs for almost all domestic heating and the use of 

hydro- or geothermal generated electricity. 

Despite clean air Icelanders seem to suffer considerably from various 

respiratory illnesses.  In Icelandic Public Health Reports (Directorate 

General of Health in Iceland, 1994) it is revealed that some 20,960 clients 

(new clients), from a population of 191.962, sought medical help because of 

respiratory problems in just one year, 1989, at twenty medical centres.  The 

causes were no doubt many and varied, smoking among them.  It may also 

be significant that Icelanders inevitably spend much of the winter months 

indoors, often unable to ventilate the buildings adequately because of the 

cold and wind, in an atmosphere which may well contain irritants to the 

respiratory organs. 
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2.11.2  Buildings 

Well into this century Iceland was a poor Danish colony, its people working 

the land and fishing.  The population was widely distributed and people lived 

in poor housing, often made from stones and turf because of the lack of 

timber.  Even early this century it was only the richest people in larger 

settlements and towns who could afford to build timber houses with imported 

materials.  There are therefore comparatively few houses from the first part 

of this century visible today.  It was during and immediately after the Second 

World War that the construction industry in Iceland was revolutionised and 

consequently most housing is very new compared with other western 

societies.  Because of the lack of timber most Icelandic houses are strongly 

built concrete houses.  Between 1985-1994, 75% of all newly built 

residential properties were concrete (Fasteignamat Ríkisins (The Icelandic 

National Valuations Office), personal information, 1995). 

2.11.3   Atmospheric Conditions and Implications for Voice 
Use 

Because of the cold weather Icelandic houses are often well insulated and 

well heated (in 1994 around 80% of houses were heated by natural hot 

spring water, according to Fasteignamat Ríkisins (op.cit)).  Such conditions 

are likely to produce bad atmospheric conditions indoors if it is not possible to 

ventilate properly, as is often the case when cold and strong winds blow for 

days on end.  Air-conditioning systems have become more widespread but 

are still too expensive and have often not been particularly effective.  A dry 

atmosphere is considered common in Icelandic houses especially during the 

wintertime when cold air may well be heated up to around and above 20C°.  
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There is then, a danger that Icelandic teachers are exposed, both at home 

and at school, to poor air-conditions which could dry out the mucous lining in 

the throat. 

2.12  Difficulties in Evaluation of Voices 

"Instrumental measures may sometimes be used to 
confirm what a clinician already hears in a voice. 
However, there is always the risk that unnecessary 
measures will be made because the state of our 
knowledge about instrumental analysis and what it 
contributes to the diagnostic process is still so 
incomplete".      

                                                                        

Andrews, M. L. (1995, p42) 

Tveterås (1992) points out, in her study of inter- and intra- reliability in voice 

evaluations of a group of judges, the importance of development of a set of 

standard parameters for evaluating voice quality.  The fact is that many 

problems face those attempting to assess the voice.  The individual nature 

of each voice and its projection is determined by every individual's character, 

health, situation, culture and language.  The voice is endlessly varied and it 

is precisely because of this variety that assessment is so limited and difficult.  

A voice which is assessed by the reading of a standard text or by a recording 

does not necessarily give an accurate picture since the individual will almost 

certainly project her / his voice in a different way from normal under such 

artificial conditions.  Even making observations of vocal behaviour in 
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"natural circumstances“ may be unreliable since this will probably induce 

added stress in the subject and therefore change her / his natural vocal 

habits.  Current methods used for acoustic voice analysis also have their 

limitations, for example difficulties in classifying mild deviant voices from 

normal (Ludlow et al, 1987). Apparatus such as the voice accumulator have 

weak points as Rantala et al (op.cit) note: ”Probably the most serious of 

these problems is that the method is unable to provide detailed information 

about linguistic aspects or contents in a speaker's daily vocal behaviour; 

therefore it is impossible to analyse the effects of linguistically different 

communicative situations or contexts on the voice“ (p44). 

As most people are ignorant about the voice, all responses to questionnaires 

should be approached with caution.  However, recent research has shown 

that most people can reliably detect discomfort in the throat and describe 

where it is (Mathieson, op.cit). 

Much of the past research has been based on questionnaires and a 

subjective perception of the voice where the voice is rated on a scale ranging 

from normal to very severe problems (Wilson, 1987).  This method is still 

used but the human ear is complex and probably no people hear the voice in 

exactly same way.  This is best illustrated by the 100 words Boone cites as 

being used to describe the voice (Boone, op.cit).  There is, therefore, also a 

need for research, based upon highly developed technology where the 

personal opinion of the listener is not taken into consideration.  Such 

technology offers devices such as those which measure the closure of vocal 

folds (Electrolaryngograph), airflow in phonation (Aerophone) and devices 

which can measure pitch disturbances and voicing time (Spectrography).  

Visispeech was used in this study  to add objective evaluation to the 
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subjective perception of the voice and therefore will be described in the 

methods section. 
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3.  Summary 

Boone (op.cit) discusses physiological enemies of a natural voice such as 

ageing, allergies, fatigue, hormonal changes, and dehydration.  He mentions  

fear as a psychological enemy and he  discusses environmental enemies of 

the natural voice as being something that is wrong with the conditions, like 

the air quality (i.e. dust, smoke) humidity (i.e. low or high moisture levels in 

the inhaled air) noise (i.e. occupational, extraneous and recreational noise) 

speaker listener distance, (i.e. too close, too far, large rooms) and  special 

circumstances such as public speaking.  According to this all of these 

factors are enemies of the teacher's voice.  They are the result of the nature 

of the job itself, and circumstances which may lead to a vicious circle, often 

proving difficult to escape from. 

When there are so many factors influencing the voice in teaching, it can be 

difficult to estimate the effect of each individual factor.  Discomfort in the 

throat is the same whatever the cause, for example in the case of a dry 

throat.  Pekkarinen et al (op.cit) point out that it is difficult to determine 

whether the symptoms which the teachers complain of are a result of voice 

exertion, or due to dry air or chalk dust.  As previously mentioned various 

investigations have been conducted into the damage caused by excessive 

and incorrect voice usage, toxic substances, and stress. 

Teachers' and authorities' lack of knowledge concerning the above factors 

which can adversely influence the voice, and similarly their lack of 

understanding that the application of the voice is something which has to be 
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learned, has resulted in the frequent occurrence of vocal symptoms amongst 

teachers, as investigations have shown (Pekkarinen et al, op.cit; Ohlson, 

op.cit (a); Sapir et al, op.cit (b); Gotaas and Starr, op.cit; Comins, op.cit).   

The very nature of the teaching profession can rise to the misuse and abuse 

of the voice.  In fact most of the research which has been done abroad 

shows that a large percentage of practising teachers experience adverse 

vocal symptoms to some degree.  Due to a total absence of research on the 

subject, little or nothing is known about the vocal condition of Icelandic 

teachers.  

The primary aim of this study is therefore to assess the nature and extent of 

vocal symptoms in Icelandic teachers'voices, bearing in mind that here we 

are dealing with professional voice users.  The results will be compared with 

other results from abroad. 

As the pilot study indicated there is a relationship between reported vocal 

symptoms in teachers and their opinion on internal air condition.  The 

secondary  aim of this study  was to establish whether it would be possible 

to find a similar correlation between responses from ancillary staff and pupils. 

These two groups share the same working environment as teachers.  The 

results should give an indication whether environmental factors in teachers' 

working environment could influence the development of vocal symptoms. 

However, this aspect of the research could not be compared with results from 

abroad as no information on foreign research could be found. 
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4.  Justification For Study Of Icelandic 
Teachers' Voices 

The results from the original study ( chapter 12.) suggest the need for a more 

thorough examination of the voices of Icelandic teachers, both  perceptual 

and instrumental in order to assess both the extent and the nature of possible 

voice problems. Consequently it was decided to take a sample of voices for 

in depth evaluation.  

Indications from the pilot study point to that there may be links between 

internal air quality and voice symptoms. Certainly it is difficult to ascertain to 

what extent internal quality conditions are the cause of vocal symptoms since 

incorrect voice production may well produce the same symptoms in the 

larynx - dryness, tickling and soreness. 
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5.  Aims of This Study 

Primary Aims 

To study the nature and extent of vocal symptoms in Icelandic teachers as a 

group of professional voice users and to compare with findings from studies 

in other countries.  

Secondary Aims 

The second aim of this study is therefore to gain a view from pupils and 

ancillary staff on air conditions in the school environment and to assess the 

possible influence of air conditions on vocal symptoms.  

The study has focused on the following questions: 

1. Whether symptoms of misuse and abusive vocal behaviour characterise 

the voices of teachers in North east Iceland; and if so, what they are. 

2. Whether the voices of teachers who are at risk, i.e who smoke, teach sport 

and physical education, are over 50 years old are in a worse condition than 

the voices of other teachers. 

3. Whether it is possible to establish amongst pupils and ancillary staff a 

relationship between vocal symptoms and adverse views on the condition of 
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internal air, and if so whether the relationship is of the same magnitude as 

amongst teachers. 
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6.  Research Methods 

6.1 Basis for  objective and subjective Voice Assessments 

In the pilot study the results from the  recordings  made of voices in the 

sample of 8 schools (from a total of 32) indicated that teachers had voice 

problems which added considerably to the stress of teaching.  The outcome 

of two perceptual voice assessments made by two speech and language 

therapists - the first made in the beginning of the academic year   the latter 

at the end - indicated  an increase of 6% (from 45% to 51%) in  number of 

teachers suffering from  voice problems (figure 6). These voice recordings 

were made in unsatisfactory conditions and were assessed by only two 

speech and language therapists.  For this reason, in the spring of 1994 the 

writer recorded voices of a new group of teachers from the same sample of 8 

schools in order to be in a better position to make an assessment of 

recordings and procedures and to move on from the voice recordings in the 

pilot study in 1992 and 1993. 
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6.1.2  Initial Voice Evaluations 

Spring 1994

2 Icelandic 
8 British

Equipment

Analysis

Subjects

Date

Sony W D6C
       

       
Perceptual
Analysis

Objective
Analysis

10415

Judges

Recordings 
used

                     
Visispeech

      Voice recordings                                                               
              1994

126

(randomly          (total useable recordings)
chosen)  

 
Figure 6.1  

  
Outline of Voice Recordings from a Sample of 8 Schools 

6.1.3  Perceptual and Instrumental Analysis from  Voice 
Recordings 1994 

(i)  Voice recording in Spring 1994 

The author made a recording of teachers' voices in early spring 1994, since 

at this time the opportunity  arose to use more objective evaluations. 

(ii)  Subjects in Spring 1994 Sample 

126 teachers' voices were recorded in the spring of 1994.  Of these 126 

teachers, 99 were the same as had been used as a sample for voice 

assessment in the previous academic year (1992/93).  For that purpose a 

sample of eight schools had been taken from a total of 32.  

These 126  teachers were treated as a new experimental group.  
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(iii) Speech Samples 

The recordings were made in empty classrooms when pupils were not on 

school premises.  To allow instrumental assessment, a high quality cassette 

recorder (Sony WM-D6C) with directional microphone was used for these 

recordings. 

The microphone was on a stand and 30-40 cm from the subject.  Each 

teacher spoke spontaneously for 2 minutes on a subject of their choice.  

This method was chosen because there is no standard text available in 

Icelandic, and there is no difference found in people's voice pitch in their  

reading or speaking spontaneously according to Kitzing (1979).  Also the 

author considered that putting the subject in a situation of stress by asking 

the teacher to give a two-minute talk, unprepared, would probably place a 

similar nervous strain on the voice as would teaching.  

 

Table 6.1 - Age Distribution of Teachers recorded in the Spring 1994 

Sample of 126 Teachers (N) Range of Age Average of Age. 
Females  88 25 - 66 40 
Males  38 27 - 69 41 

a) Instrumental Analysis of Voice Samples 

(i)  The Voice Sample 1994 

The voice samples of the 126 voices were analysed using the Visispeech 

Histogram programme.  Due to unforeseeable problems such as 

disturbance in the recordings 22 voices were not good enough to be included 

in the evaluation, so there were 104 voices in the final evaluation.  Some 
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results had minor recording interference but since this was considered to be 

minimal, all 104 voices were used.  Further analysis was made of groups 

considered, from evidence in the literature review, to be at risk, namely: 

- Smokers.   

- Sports teachers. 

- Teachers aged 50 years and older. 

Table 6.2 - Gender and Age Distribution of Teachers considered at Risk 

for Voice Problems 
Groups                                   Gender 
                 Females                     Males 
  

(N) 
Range of age (average)  

(N) 
  

Range of age (average) 

Smokers 11 29 - 60   (42) 6 45 - 54 (48) 
Sports 
teachers 

4 37 - 59   (47) 7 26 - 50 (37) 

Older than 50 11 50 - 66   (55) 2 55 and 69 years old 

(iii)  Visispeech 

The Visispeech Histogram Program shows the fundamental frequencies 

which have occurred in the speech sample and how often they have 

registered.  The most significant information, gleaned from these records, 

includes the pitch range of a speech sample, the mode, mean and median 

pitch used.  The shape and size of the graph show the distribution of the 

frequencies.  In the Histogram for a normal voice the mode shows figures 

which lie within the range which is accepted as normal for a given age and 

gender (Baken, 1987) while the figures for average and median pitch are 

close to the mode. The Histogram curve then shows the normal distribution 

of frequency with a clear and undivided peak.  On the other hand a hoarse 
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voice is identified by smaller clusters usually around an exact fraction of the 

main frequency.  

Since no research has been done on the voicing of the Icelandic language it 

was not thought advisable to rely on the conclusions from non - Icelandic 

research on voice norms.  For reliability a sample was taken of 19 Icelandic 

individuals who were not teachers and normal speakers.  This sample was 

randomly chosen.  

 - 10 women     range of age 20 - 54      (average 38 years) 

 - 9 men      range of age 20 - 56         (average 35 

years) 

Recordings were made under the best available conditions in the recording 

studio of the radio station in Akureyri, all individuals in the sample being 

required to read the same text.Three smokers were in the group - 1 female 

and 2 males.  

None of this group of 19  had any history of voice problems. 

The range of modes for comparison was therefore based on data of modal 

speaking fundamental frequency taken from these 19 Icelanders. 

 Modal range for 9 male 113 - 179Hz 

 Modal range for 10 female  204 - 256Hz 

The range of norms of average habitual pitch level  for comparison was also 

based on figures obtained from this the group of 19 Icelanders. 
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 Habitual pitch level for male  129 Hz 

 Habitual pitch level for female  195 Hz  

  

b) Perceptual  Analyses of 20 Randomly selected Voices 

(I)  Subjects 

Table 6.3  - Number of Recordings 

 
Entire number of voices  Usable recordings Random sample for 

perceptual evaluation 
126 104  20 

 

In order to evaluate voice samples independently, 20 voices were randomly 

chosen by an independent person, from the 104 voices which were suitable.  

These were 15 female and 5 male voices.  The average age for this 20 

voice sample was 42 years, range 29 years to 65 years.  For the objective 

and perceptual evaluation an audiotape was sent to Scotland to British 

judges and another audiotape was sent to Reykjavík to Icelandic judges.  

Both tapes were retaped from the same original tape to maintain quality. 

(ii) Judges 

Eight British and six Icelandic speech and language therapists, all 

experienced in voice assessment and treatment were asked to listen to 
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tapes.  No research has ever been done on Icelandic voices and it was 

therefore of great interest to have two sets of judges available to compare the 

results - one set of non-Icelandic speakers and the other of Icelanders. 

(iii)  Judgement 

Because the British judges were not familiar with the Icelandic language it 

was decided not to have a complicated or exact schema to fill out.  

Therefore the 2 sets of judges were asked to use the criteria of normal, slight, 

moderate, severe, and very severe dysphonia using an adaptation of the 

Buffalo Criteria.  Each judge rated the voices individually and independently 

of the others.  Each sample consisted of two minutes of spontaneous 

speech and no subject information was available to the judges except for 

gender and age of the subjects.The criteria for voice assessment was based 

on the model  of Buffalo 111 Profile Criteria (Wilson, op.cit) and this was 

available, in written form, to the judges as follows: 

1.  Normal voice. 

2.  Mild severity.  There is an inconsistent or slight deviation in voice. 

3.  Moderate severity.   There may be a moderate amount of impairment 

in one or more areas because of the voice difference. 

4.  Severe .  The voice difference is consistent and noticeable.  There 

probably is severe impairment in on or more areas due to the voice 

problem.  
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5.  Very severe.  A significant and chronic difference in the voice is 

noted. The voice problem is considered handicapping in one or more 

areas. 

In order to see whether there were any symptoms common to the voices as a 

whole, the judges were also asked to say whether they noticed any of the 

following peculiarities known as perceptual sign associated with  symptoms 

of voice problems caused by misuse and abusive vocal behaviour (Colton 

and Casper (op.cit).   

These signs were also noticed in teachers'voices in  perceptual assessment 

of voices in the pilot study 1992/1993.: 

Persistent glottal fry. 

Lack of pitch variability. 

Hoarseness. 

Nasality. 

Excessive tension. 

 Excessive breathiness. 
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6.2  Methods of assessing a Link between Reported Vocal 
Symptoms  and Reported Opinion on Environmental 
Factors 

Atmospheric conditions such as dryness, dust and the evaporation of various 

materials used in schools may well cause irritation of the mucous membrane 

(Sundell, op.cit; Vinnueftirlit Ríkisins, op.cit; Branchesikkerhedsråd, op.cit))   

But as has already been pointed out not much is yet known about irritants so 

it is difficult to prove how or if internal air affects the voice.  

6.2.1 Internal Air Quality 

In the pilot study the author assessed what percentage of teachers 

complained about environmental factors such as bad internal air quality.  

The results indicated that a quarter of the total group of 331 teachers found 

the classroom air quality bad.  Three groups share the same environment 

for most of the day - namely, teachers, pupils and ancillary staff.  To find out 

whether these three groups were in agreement on the quality of the 

environmental factors the views of pupils and ancillary staff were needed as 

these two groups did not participate in the pilot study 1992/1993. 

6.2.2  Data Collection for Assessment of Environmental 
Factors 

In the pilot study a sample of 8 schools had been extracted from a total of 32. 

The purpose then was to take a sample of teachers in order, firstly, to assess 
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voices and secondly, to find if there was a possible relationship between  

reported vocal symptoms and reported opinion on environmental factors.  

In this present study it was decided to stick to  this sample of 8 schools from 

the pilot study. The 104 teachers who had been selected for voice evaluation 

in 1994 (see 6.1.3) came from this sample of eight schools.  As 63 teachers 

(18 males and 45 females) from this group of 104 had given their opinion on 

vocal symptoms and  environmental factors in the pilot study 1993/ 1993 it 

was decided to stick to  this sample of 8 schools in this present study and 

select from them groups of pupils and ancillary staff.  The responses from 

these three groups - teachers, pupils and ancillary staff- to same questions 

about vocal symptoms and environmental factors were used for comparison 

in this present study.  Even though 2 years lapsed between the  results 

from the teachers' questionnaire and the pupils' questionnaire it was 

considered relevant to compare these results as no changes were made in 

the school buildings except one of the schools had extended its buildings 

over this time. The comparison between the opinion of teachers, ancillary 

staff and pupils on vocal symptoms and environmental factors will be 

discussed in the Discussion chapter. 

The following aim was especially kept in mind: 

To provide sample groups who might be comparable because of sharing the 

same internal environment and establish whether these conditions may have 

a direct or indirect influence on the occurrence of vocal disorders. 

 

 



6.  Research Methods 82 

6.2.3  Questionnaires to  Pupils and Ancillary Staff in the 8 
School Sample 

Date

Subjects

Sample 

                     

Method

Analysis

Questionnaires

                                    8 schools

Spring 1994   Spring 1995

  191 pupils                     183 pupils
   67 ancillary staff  

                                                                                                                                                         

                

                                                                                                                                    Vocal symptoms and personal
                 opinion on environment
                 (experienced assessment)

  
 

 
Figure 6.2  

 
 Outline of Environmental Study  

(i) Questionnaires for Comparison to Teachers' Responses in the Pilot 

Study  from 1992 - 1993: 

 Pupils / ancillary staff.  The opinion of each person on: 

- Own vocal symptoms. 

- Timing on occurrence of own vocal symptoms. 

- Internal air quality. 

- Temperature. 
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(ii) Questionnaires to Pupils in 1994  and 1995 

In the spring 1994 questionnaires were sent to all the oldest pupils (15 years 

old) in six of the eight school sample.  Two schools were excluded.  

One school was excluded because it had no pupils older than 12, which the 

author considered too young to understand and answer the questions 

concerning vocal symptoms and environmental factors.  In the other school, 

a Menntaskóli (16 - 20 years old), pupils were in so many and varied 

buildings during the day that it was in no way comparable with any other.  In 

the winter of 1994/95 a new group of pupils aged 15 were in the 6 of the 8 

school sample.  That gave the opportunity for inter- group comparison of 

these two groups of pupils so the same questionnaire was sent  in the 

spring 1995 to the same age group in the same six schools as the year 

before. 

Responses which were used from the questionnaire for 15 year old pupils 

were to questions about: 

a)  Vocal symptoms - dry throat / tickly  throat / sore throat / lump in the 

throat / hoarseness without a cold. 

b)  When these symptoms were noticed - summer / winter / spring / 

autumn / while teaching. 

c)  In which classrooms were these discomforts most noticeable. 

d)  Pupils' assessment of temperatures and atmospheric conditions in 

classrooms and sports halls. 
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(iii)  Questionnaire to Ancillary Staff 

In spring 1994 questionnaires (Appendix VII) were sent to 67 persons in 

ancillary staff in these eight schools (55 females and 12 males). 

Responses which were used from the questionnaire for ancillary staff were to 

questions about: 

a)  Age, nature of occupation within the school, length of working day. 

b)  The same questions about vocal symptoms as teachers and the timing 

of the occurrence of these vocal symptoms. 

c)  Medication which may dry the mucous membranes, smoking. 

d)  Whether the individual had been to a physician or speech therapist 

because of their voice or vocal injury and whether she/he had 

experienced sudden voice loss. 

e)  Assessment of temperature and internal air quality. 

The main aim with the content of questionnaires to pupils and ancillary staff 

(Questionnaires in Appendix VII) was to make it possible to compare results 

with the teachers' views on vocal symptoms and factors like internal air 

quality and temperature in the school environment. 
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6.2.4  Ancillary Surveys 

In 1994/1995 the Vinnueftirlit Ríkisins made a survey of the internal air quality 

(temperature, humidity, CO2 levels, ) in all schools ("grunnskóli" age 6-15) in 

Akureyri (six in total) and in one neighbouring school.  Three of these 

schools were part of the eight school sample taken by the author of this 

thesis (the same sample of schools as used in the pilot study).  The author 

has used information from the survey carried out by this government body 

even though a year lapsed between the assessment of teachers' voices and 

that survey.  One of the schools had extended its buildings over this time but 

no other changes were made. 

The conclusions of surveys by the Vinnueftirlit Ríkisins in so far as they 

related to environmental factors such as internal air quality, and atmospheric 

conditions were used as comparisons to responses from pupils and ancillary 

staff of the eight schools in the sample group. 

Results from the survey by the Vinnueftirlit Ríkisins are discussed in the 

Discussion chapter. 
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7.  Results 

The primary aim with this study is to study the extent and nature of vocal  

symptoms in Icelandic teachers as a group of professional voice users.  

The second aim of this study  is  to gain a view from pupils and ancillary 

staff on air conditions in the school environment  

 

This chapter will be divided into  2 parts with the focus as follows: 

 

7.1.1 Results from the Perceptual and Instrumental (objective) 

Evaluation of Teachers' Voices from a Special Eight School Group 

Initial Voice Evaluation  

  

7.2.1 The Results of the Eight School Sample to Ancillary Staff and 

Pupils Results to Questions on Internal Air Quality and 

Temperature 
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7.1  Part  A   

Results from the Perceptual and Instrumental (objective)  
Evaluation of Teachers' Voices. 

7.1.1 Results from the Perceptual and Instrumental 
(objective) Evaluation of Teachers' Voices from a 
Special Eight School Group Initial Voice Evaluation  

 

Table 7.1 - Data from Voice Recordings 

In the 
year 

Time of 
recording 

Number of 
teachers 
recorded 

Failed to attend or 
recording poor 

Used for 
Visispeech 
analysis 

Used for 
perceptual 
analysis 

1994 spring 126 22 104 15 

8 schools of 32

15 teachers
(perceptual 
analysis)

104 teachers
(instrumental 
analysis)

Voice recordings

Spring 1994Date

Methods

Sample

Subjects

Voice Recordings 
1994

 

 
Figure 7.1 

 
Outline of Voice Recordings for Perceptual and Instrumental (objective) Evaluation.  
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a) Inter - Intrajudge Results of Perceptual Analysis of 15 Voices by 

eight British and six Icelandic Speech and Language Therapists 

Twenty voices were randomly selected from 104  by an independent 

selector. Five of the voices were left out of the list of twenty as they did not 

come across clearly to four of the British judges because recordings were 

unclear. So a 15 voice sample was used for the evaluation - 11 female voices 

and 4 male voices.  The average age of the group was 51,5 years, ranging 

from 29 years to 65 years (List 3). 

 

Table 7.2 - Interjudge Agreement of the Selected 15 Voices 

Severity  
in vocal 
symptoms 

Normal Normal/
slight 

Slight Slight/ 
moderate 

Moderat
e 

Severe Very 
severe 

Judges  N (%) N(%) N(%) N(%) N(%) N(%) N(%) 
8 British  24 2 48 3 22 0 0 
6 
Icelandic 

32 2 41 2 20 2 0 

Division 8 0 7 1 2 2 0 

 

Key to severity: 

1.  Normal voice. 

2.  Mild severity.  There is an inconsistent or slight deviation in voice. 

3.  Moderate severity.  There may be a moderate amount of impairment 

in one or more areas because of the voice difference. 
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4.  Severe problem.  The voice difference is consistent and noticeable. 

There probably is severe impairment in on or more areas due to the 

voice problem.  

5.  Very severe.  A significant and chronic difference in the voice is 

noted.  The voice problem is considered handicapping in one or more 

areas. 

The percentage of agreement over 80% was considered acceptable 

interjudge reliability correlation.  That means that seven of the eight British 

judges had to reach agreement in their judgement or 87.5% of the group and  

five of the six Icelandic judges or 83.3% of the group. 

(i) British Evaluation 

The British judges reached the highest 50% overall agreement in their 

interpersonal judgement in six voices and 39% in their intrajudgement (table 

11). 
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(ii)  Icelandic Evaluation 

The Icelandic judges reached the highest 50% overall agreement in five 

voices.  In their intrajudgement they reach 37% (table 12). 

The results of the Icelandic and British judges in 1994 are recorded in tables 

( tables 9 and 10). 

(iii) Results of Independent Judges Evaluation of Vocal Symptoms 

which are Characteristic of the Sample Group 

As regards the responses on perceptual symptoms as a whole, the results 

were as follows: 

 

Table 7.3 -  Evaluation on Perceptual Symptoms  

Disorders British judges (N) 
Total N = 8 

Icelandic judges (N) 
Total N = 6 

Persistent glottal fry 5 2 
Lack of pitch 
variability 

3 1 

Hoarseness 1 2 
Nasality 1 1  
Excessive tension  2 2  
Tension diminished 1 1 
Excessive breathiness  8 1 

 

b)  Objective Evaluation - Instrumental Analysis 

Histograms for all 104 voice samples were analysed: 
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- 33 males (average 42 years old, range  26 - 69 years). 

    - 71 females (average 40 years old, range 25 - 66 years). 

Modal pitch from a randomly chosen group of 19 Icelanders (10 females and 

9 males) was used to evaluate pitch in women and men. 

According to this normative data: 

Modal pitch for women with a mean age 38.5  measured 204 -256 Hz. 

Modal pitch for men      with a mean age 35    measured 113 -179 Hz. 

To see the distribution of these results more clearly they have been split into 

three areas - low, middle and high pitch ranges: 

- Normative Data on Pitch Range for Icelandic Voices  

Norms for Female  204 - 256 Hz: 
Lower  204 - 221 Hz Middle  222 - 238 Hz Higher 239 - 256 Hz 

Norms for Male 113 - 179 Hz:  
Lower 113 - 134 Hz Middle  135 - 156 Hz Higher 157 - 179 Hz 

Table 7.5 - Range of Modal Pitch in the Experimental Group of 71 

Females  

Modal pitch for 
norms 
(Icelandic) 

< 
 

Lower  
 204 - 221 Hz 

Middle   
222 - 238 Hz 

Higher  
239 - 256 Hz 

Modal pitch for 
71 females 

 
179 - 197 

  
204 - 218  
Hz 

  
225 - 232 Hz 

 
240 - 256 Hz 

Females (N)        6       14         27               24   

Six  females have a lower  modal pitch than is considered normal. 
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Table 7.6 -  Range of Modal Pitch in Experimental Group of 33 Males 

26 - 69 Years old 
Modal 
pitch for 
norms 
(Icelandic) 

       <    Lower  
113 - 134 Hz 

    Middle   
  135 - 156 
Hz 

    Higher  
 157- 179 
Hz 

           < 

Modal 
pitch for 33 
males 

 
93 - 109 Hz 

              
 113 - 129 
Hz 

             
      147 Hz 

           
     168 Hz 

  
185 and 204Hz 

Males (N) 6          20 2           3            2 

Six males have a lower and two males have a higher modal pitch than is 

considered normal . 

(i)  A Comparison of the Average and Modal Pitch in Sample Groups 

The average pitch level gained from the group of 19 Icelanders randomly 

chosen was for women 234 Hz and 137 Hz for men. 

When the average modal pitch and the average pitch of the experimental 

group of 71 female and 33 male were calculated and compared with what 

has been found for norms the results were as follows: 

 

Table 7.7 - Modal Pitch and Average Pitch Use of speaking 

Fundamental Frequency (SFF) in Experimental Group. 

A 

 Modal pitch use Average pitch use 
Sample group 
of 71 female 

229  Hz (range  179 - 256 
Hz) 

178  Hz ( range 118  - 244 Hz) 

For norms 
(Icelandic) 

234  Hz (range  204 - 256 
Hz)          

195  Hz ( range 172 - 221 Hz) 
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B  
 Modal pitch use Average pitch use 
Sample group 
of 33 male 

129  Hz ( range 93 - 204 Hz) 138.5 Hz (range 91 - 204 Hz) 

For norms 
(Icelandic) 

 137 Hz ( range 113 - 179 
Hz) 

 129 Hz  (range 99 - 151 Hz) 

The range for the experimental group is wider compared with the Icelandic 

norms..  

(ii) Comparison of Three Groups considered to be at Risk: Smokers, 

Sport Teachers and those over 50 

Smokers, sports teachers and those over 50 (16 males and  23 females in 

"at  risk" group, numbered 39 in all ) - were selected from the 104 voice 

sample. 
 

Table 7.8 - Range of Modal Pitch in "at Risk" Group 

 A.  23  females 28 - 65  years old: 
Modal pitch for 
norms 
(Icelandic) 

         <        Lower  
    204 - 221 
Hz 

     Middle   
 222 - 238 Hz 

    Higher 
 239 - 256 Hz 

Modal  pitch 
for the group 

 
179 - 197 Hz 

    
   204 - 218 Hz 

              
  225 - 238 Hz 

             
  248 - 256 Hz 

Females (N)        4            4       12                         3 

B.  16  males 25 - 69  years old: 
Modal pitch for 
norms 
(Icelandic) 

    Lower  
113 - 134  Hz 

     Middle   
 135 - 156 Hz 

    Higher  
157 - 179 Hz 

          
< 

Modal  pitch 
for the group 

               
113 - 129 Hz 

              
      147 Hz 

            
   168 Hz 

 
    204 
Hz 

Males (N)          10       2                  3        1 
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(iii)  Comparison of Entire Group and "at risk" Group 

 

Table 7.9 - Comparison of Modal and Average Pitch of the Entire 

Teaching Group and excluding the  "at  risk" Group 

A 
Female : N Modal pitch Average pitch use 
The entire 
group 

71  229  Hz (range 179 - 256 
Hz) 

178  Hz ( range 118  - 244 
Hz) 

The entire 
group without 
the 23  
subjects from 
"at risk" group 

48 233 Hz  (range 179 - 256 
Hz) 

180  Hz (range  123 - 244 
Hz) 

Norms 
(Icelandic) 

10 234 Hz  (range  204 - 256)  195  (range 172 - 221) 

B 
Male : N Modal pitch Average pitch use 
Entire group  33 

 
129  Hz ( range 93 - 204 Hz) 138.5 Hz (range 91 - 204 Hz) 

The entire 
group without 
16 subjects "at 
risk" group 

18 
 

118 Hz  ( range 93 - 185 Hz)  128.5 Hz ( range 91 - 172 
Hz) 

Norms 
(Icelandic) 

9 
 

137 Hz  (range 113 - 179 
Hz) 

129 Hz (range 99 - 151 Hz) 

 

 



7.  Results 95 

Table  7.10 - Distribution of 104 Individuals in  Age, Pitch Use, Modal 

Pitch Use and the Distribution of the Group of "at risk"  

A 
                                          Female teachers (total 71) 

N Age                 Average 
pitch use                                 
range                 
average 

     Modal pitch use 
range             
average 

"At risk" (N) 

15 20 - 29 154 - 214               
(187) 

185 - 256            
(239) 

0 

19 30 - 39 133 - 244               
(181) 

179 - 256            
(226) 

3 

27 40 - 49 140 - 256               
(179) 

204 - 256            
(229) 

10 

7 50 - 59 118 - 221               
(148) 

179 - 256            
(215) 

6 

4 60 - 66 151 - 224               
(174) 

197 - 232            
(222) 

4 

 

B 
                                          Male teachers (total 33) 
N Age    Average pitch use                                 

range                 
average 

     Modal pitch use 
range             
average 

"At risk" (N) 

6 20 - 29 102 - 172               
(156) 

109 - 185             
(155) 

3 

7 30 - 39 91 - 149                 
(127) 

93 - 129               
(115) 

2 

13 40 - 49 98 - 164                 
(129) 

109 - 129             
(118) 

4 

6 50 - 59 105 - 200               
(147) 

113 - 204             
(144) 

5 

1 69 143          113 1 
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iv)   A Visual Comparison of Histograms (Discussed in the Discussion  

chapter)  

a) Histograms of Sports Teachers and Coaches (8 Male and 3  

Female). 

All but one show signs of pitch perturbation (Figures 30 and 33).  

b) Histograms of Smokers (4 Male and 10 Female) 

The Histograms show that even though the modal pitch is within the normal 

limits according to the normative data, most of the curves show considerable 

signs of pitch perturbation (Figures 31 and 34).  

c) Histograms of 50 and older (3 Male and 10 Female) 

All showed such signs of pitch perturbations (Figures 32 and 35). 

What characterised all of the Histograms was that all but one female had an 

average pitch which was lower than the  mode. 
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7.2  Part B 

Vocal Symptoms in Relation to the Teaching Environment; 
Views of Pupils and Ancillary Staff 

  

7.2.1  The Results of the Eight School Sample; Ancillary 
Staff and Pupils: Results to Questions on Internal Air 
Quality and Temperature 

Sample of 8 schools

Spring 94

183 pupils
58 ancillary staff

Spring 95

150 pupils

Vocal symptoms
Environmental factors 
(subjects´ perceptions)

Date

Subjects

Analyses

(usable
 responses)

(usable
 responses)

 
Figure 7.2 

 
Study in the Years 1994 and 1995 on Pupils and Ancillary View on  Vocal Symptoms 

and Internal Air Condition. 

(i) Distribution of responses from pupils and ancillary staff. 

1)  Of 191 pupils (age 15) who received the questionnaire in the spring 

1994, 183 responses or 97% were used in analysis.  The other 3% 
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did not complete the questionnaire, either by omitting responses or by 

responding with self - contradictory responses  

2)  Of 183 pupils (age 15) who received the questionnaire in spring 1995, 

150 responses or 80% were used for analysis.  The other 20 % did 

not complete the questionnaire, either by omitting answers or by 

responding with self - contradictory responses  

3)  67 ancillary staff from the sample of 8 schools received questionnaires 

and 58 replies were used for analysis.  - 49 female and 9 male.  Age 

on average 47 years (range 20 - 72 years).  Of these staff 22 were 

cleaners, 8 kitchen staff, 7 school caretakers, 6 school secretaries and 

15 cleaners/helpers.  On average the working hours each day were 6 

hours for the entire group.  No replies were received from ancillary 

staff in the Menntaskóli.  

(ii) From the Eight School Sample;  Ancillary Staff and Pupils' View on 

Vocal Symptoms  

Ancillary staffs' responses „rarely“ and „hardly ever“ were excluded from 

analysis since the author considered that these individuals did not suffer from 

any discomfort.  Pupils had only the option of saying whether they 

considered themselves to suffer from vocal symptoms. 
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Table 7.11 - Vocal Symptoms in Pupils and Ancillary Staff 

 Pupils Pupils Ancillary 
Staff 

Number 183 150 58 
Schools (N) 6 6 7 
Year  1993/94 1994/95 1993/94 
Symptoms % % % 
dry throat 38 58 64 
lump in the throat 10 19 9 
sore throat 9 20 29 
tickly throat 6 31 22 
hoarseness without a cold 16 19 22 
stubborn cough   17 
vocal tiredness when reading aloud   12 
vocal tiredness when singing   15 
vocal tiredness in conversation   10 
pitch breaks   14 
aching shoulders   62 
back ache   55 
aching shoulder blades   53 
muscular ache in the throat   50 

 

(iii) From the eight School Sample; Ancillary Staffs' and Pupils' View on  

Timing of Discomfort in the Throat.    

 

Table 7.12 - Timing of Vocal Symptom in Pupils and Ancillary Staff 

 Pupils Pupils Ancillary Staff 
Number 183 150 58 
Schools (N) 6 6 7 
Year  1993/94 1994/95 1993/94 
Time of Symptoms  

% 
 
% 

 
% 

During weekends   24 
in the mornings   36 
while  teaching 28 38  
in the evenings   31 
in the summer 12 18 14 
in the autumn 22 40 22 
in the winter 43 50 38 
in the spring 32 41 26 
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(iv)  Vocal health and Medical Treatment; Ancillary Staff 

 

Table 7.13 - Effect on a Voice in Ancillary Staff from Dehydrate 

Medication 

 Medications that dehydrate the mucous 
membranes 

Ancillary staff 7% 

Table 7.14 - Effect on voice in Ancillary Staff from Smoking 

 
 Smoking 

daily 
Ancillary staff 22% 

 

There was significant correlation between smokers and non-smokers among 

ancillary staff according to vocal symptoms.  Those who smoked more 

complained more about hoarseness without a cold (p<0,05), tickly throat 

(p<0,05), stubborn cough (p<0,001). 

(v) Voice Loss; Ancillary Staff 

 

Table  7.15 -  Experience of Voice loss in  Ancillary Staff 

 Experience voice loss Experience voice loss more 
than once 

Ancillary staff 9% 10% 
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(vi)  Environmental Aspects; Pupils , Ancillary Staff 

Pupils were asked where they suffered most from discomforts in the throat.  

The results are as follows: 

Table 7.16 - Results from Pupils on Discomfort in Throat in Sports Halls 

and Classrooms 

 Discomfort in sports halls Discomfort in general classroom 
Year 1993/4 19%  44% 
Year 1994/5 30%  38% 

Pupils answered questions relating to the general temperature of classrooms.  

They were also asked about temperatures in sports halls/gymnasia (figure 

36).  

Table 7.17 - Results from Pupils and Ancillary Staff on Internal Air 

Quality 

 Pupils Pupils Ancillary staff 
Number 183 150 58 
Schools (N) 6 6 7 
Year  1993/94 1994/95 1993/94 
Internal air quality % % % 
Good 2 7 5 
Adequate 56 42 59 
Bad  36 46 34 
Dry air 17 11  
Smells bad 25 23  
Stuffy 49 67  

95 - 100% of all groups responded. (NB. Pupils could tick more than one of bad, dry air, 

smells bad and stuffy air). 

Ancillary staff were not given the opportunity to comment on specific reason 

for the internal air quality and say why it was unsatisfactory. 
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Table 7.18 - Results from Pupils and Ancillary Staff on Temperature 
 Pupils Pupils Ancillary Staff 
Number 183 150 58 
Schools (N) 6 6 7 
School year  1993/94 1994/95 1993/94 
Temperature % % % 
Comfortable 8 4 55 
Too high 12 24 34 
Too low 4 5 0 
Variation  59 55  
Just adequate 16 11  

95 - 100% of all groups responded.  

10% of ancillary staff commented especially on variations in temperature.  This does not 

appear in this table. 

The ancillary staff were not given the option of commenting on specific 

variations in temperature.  
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8.  Discussion 

The first aim of this research project is twofold.  Firstly to assess, by 

perceptual and instrumental assessments, the extent and nature of vocal 

symptoms in Icelandic teachers as a group of professional voice users.  

Secondly to assess whether internal air quality could affect the voice.  

Results from the original pilot study indicated a correlation between vocal 

symptoms in teachers and their finding the internal air quality bad.  A 

correlation was found between teachers' complaints of having a dry throat, 

pitch breaks and a lump in the throat  and finding internal air quality bad  

(table 8 (i)).  These vocal symptoms in teachers have been attributed  to 

vocal strain in the investigations which have been mounted to examine the 

extent of adverse vocal symptoms in teachers (Sapir, op.cit (b);  Ohlson, 

op.cit (b); Siegert, op.cit).    

The second aim of this study was to investigate whether other groups 

working in the school environment who were not under the same daily vocal 

strain as teachers complained in a comparable way about  vocal symptoms 

and internal air quality and thus to assess whether environmental factors 

could possibly have an effect on the condition  of the voice.  The 

conclusion allowed only a subjective assessment  of these groups.  

However in 1994/1995 the Vinnueftirlit  Ríkisins made a survey of internal 

air quality (temperature, humidity, CO2 levels, ) in all schools ("grunnskóli" 

age 6-15) in Akureyri (six in total) and in one neighbouring school.  Three of 

these schools were part of the eight school sample in the pilot study 1992/93.  
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The conclusions from the survey by the Vinnueftirlit will be used as much as 

possible to supplement the responses from these groups.  

8.1 Perceptual and Instrumental Evaluation of teachers 
Voices 

Iceland is the only country where Icelandic is spoken today, and even though 

much is known about the structure and development of the language, little is 

known about voice characteristics in Icelandic such as the fundamental 

frequency.  The implications of this, from the point of view of this study, are 

therefore that there are certain difficulties in evaluation as no norm exists for 

Icelandic voicing. 

As no voice research has been done on Icelandic vocalisation it is difficult to 

state the exact condition of Icelandic voices.  This makes it difficult for 

Icelandic speech and language therapists to evaluate voices since they do 

not have information about accepted norms for Icelandic voices to which to 

refer.  In this study perceptual voice assessment was taken both from 

Icelandic and British speech and language therapists.  None of the British 

therapists was familiar with the Icelandic language and though Icelandic was 

the mother-tongue of the group of Icelandic therapists it must be emphasised 

that both of the groups were making judgements without being able to have 

any frame of reference as to what constitutes normality in Icelandic voices.  

These difficulties are reflected in the differences in voice evaluation  of  

perceptual symptoms (table 7.3)  by these two groups of judges - 6 Icelandic 

judges who speak and hear Icelandic every day and 8 British judges who are 

not familiar with the Icelandic language. 
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A 15 voice sample was used for the perceptual evaluation - 11 female voices 

and 4 male voices. The average age of the group was 51,5 years, ranging 

from 29 years to 65 years (List 3).  If the conclusions of the perceptual voice 

assessment of the two groups of judges are reviewed, there appears to be 

little difference between how the Icelandic and British judges made their 

judgements.  Both groups judged that approximately half of the voices had 

slight characteristics of voice weakness and 20% had moderate 

characteristics.  From this it may be seen that both the Icelandic and British 

judges assessed the greater proportion of the voices to show vocal 

symptoms which are potentially the consequence of misuse and abusive 

vocal behaviour.  On the other hand, neither of the groups judged that any 

voice had a very severe degree of voice problems (table 7.2). 

It should be stressed though that neither of the two groups of judges  

reached agreement !!!!!.  

According to assessments of perceptual voice symptoms the British judges 

were more in agreement than the Icelandic ones on what they thought were 

the peculiarities in the voices as a whole.  The 8 British judges noted 

excessive breathiness (8/8) and glottal fry (5/8) as being very obvious.  Both 

of these can be signs of voice problems and can point to too low pitch use 

but, as little is known about Icelandic vocalisation, it is possible that they can 

be a feature of the Icelandic language which non-speakers notice more than 

Icelanders. 
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8.1.2  Condition of Voices 

The conclusions from the instrumental voice assessment point to the fact that 

8% of the voices of the 71 women teachers were too low in pitch compared 

with the norm.  On the other hand the results indicate that a quarter of the 

voices of the 33 male teachers fell outside the norm, in that 18% of their 

voices were at too low in pitch and 6% too high in pitch compared to the 

norm (table  7.5 and 7.6).  It would appear from these judgements that the 

voices of 1/3 of all the teachers were at a lower pitch in relation to the norm.  

This fits in with the perceptual assessment  of the British judges who found 

persistent glottal fry a characteristic of all the voices.  

8.1.3  Condition of Voices "at risk" 

The groups considered at risk for voice problems - smokers, sports teachers 

and those over 50 (total number: 16 males and  23 females) amounted to 

37.5 % of the 104 voice sample. 

Amongst the groups "at risk"  (smokers, sports teachers and "older" 

teachers) 17% of the female voices were too low in pitch compared to the 

norm.  On the other hand  the voices of males are within normal limits 

except one voice  which was higher in pitch compared to the norm. It should 

be noted that  63% of the 33 male voices " at risk" were  at the lower end. 

The implications of these results can be seen clearly when the figures for 

average pitch use and modal pitch use are taken with and without the groups 

"at risk".  When the figures for the "at risk" groups are removed from the 

overall statistics of 71 female voices  it would appear the figures are closer 
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to the figures of the 10 voices used as norm.  However after removing the 

group of males "at risk" from the overall statistics of 33 male voices the 

figures for the modal pitch became too low in comparison to the 9 voices 

used as norms  (see table 7.9).  Lower pitch is indicative of potential 

problems.  

Caution must however be exercised in drawing conclusions since this sample 

is very small. 

8.1.4  Histogram Evaluation for "at risk"Group 

a) Histograms of Sports Teachers  (8 Male and 3  Female). 

All but one show signs of pitch perturbation (FIgures 30 and 33).  Six 

Histograms of male sports teachers and coaches show great perturbation. 

Histograms of young male sports teachers - who also work as coaches - 

have particular indications of early voice problems. 

b) Histograms of Smokers (4 Male and 10 Female) 

The Histograms show that even though the modal pitch is within the normal 

limits according to the normative data, most of the curves show considerable 

signs of pitch perturbation.  The average pitch indicates also that almost half 

of the smokers use too low a pitch (mainly females) whereas the other half 

use too a high pitch (mainly males) compared with Icelandic norms (Figures 

31 and 34). 

Most of the histograms show some signs of pitch perturbations.  
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c) Histogram Curves of 50 and older (3 male and 10 female) 

All showed such signs of pitch perturbations which indicate breathy voices. 

The unique features in the histograms of this group are the broad base and 

the low average frequencies  compared with Icelandic norms (Figures 32 

and 35). 

d) Characteristic for all Histograms 

What characterised all of the histograms was that all but one female had an 

average pitch which was lower than the mode (13/23 had average >45Hz 

lower than mode).  This was especially obvious in the older teachers where 

6/10 women had an average >60Hz lower than mode. 

Conclusion 

The results from the perceptual and instrumental voice assessments were 

very similar with regard to the number of teachers who showed symptoms of 

voice problems.  The results from perceptual voice assessments made by 

two unrelated groups of judges indicate that 1/4 of the voices tested may 

have been suffering from a moderate impairment in one or more areas 

because of the voice difference.  

The results from instrumental voice assessments, however, showed a higher 

number (1/3) of participants with voices which were outside the norm.  The 

most common characteristic in the instrumental voice assessments was the 

low pitch found in both male and female teachers.  Another point which 

came to light in the results from instrumental voice assessment was that on 

the whole the male voices were in a worse condition than the female ones.   
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In special groups of individuals who were considered to be most prone to 

voice problems, it was shown that these voices were in a worse condition 

both with relation to average of pitch use and modal of pitch use in 

comparison to other teachers' voices. 

This group was made up of: 

- smokers -  research has shown that smoking has an effect 

    on the voice. 

- sports teachers - the very nature of the work puts a great strain  

    on the voice. 

- over fifties -  research has confirmed that age and hormone 

    changes in women affect the voice (Sataloff,  

    op.cit (b); Hirson and Roe, op.cit). 

The results of this study indicate that Icelandic teachers' voices have the 

same distinguishing features of misuse and abusive vocal behaviour as are 

found in foreign studies conducted on the condition of teachers' voices (Table 

1.1. in this study; Cooper op.cit (b); Herrington  et al, op.cit; Siegert, op. cit). 

Lack of knowledge about voice , voice production and voice care may explain 

why the outcome of this study is as it is. The results suggest that  up to 1/3  

of Icelandic teachers may suffer  from vocal symptoms due to misusive and 

abusive vocal behaviour. In the pilot study (1992/1993) teachers were not 

asked if they had been given any information about the care and the 

production of the speaking voice. On the other hand the teachers were asked 

if they had taken singing lessons. A quarter of 331 teachers responded that 

they had taken some singing lessons. A correlation was found between 
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having had singing lessons and having less vocal fatigue while singing (p< 

0.0001). In response to the question “Have you received treatment from a 

speech and language therapist ?” 5% claimed that had received treatment. 

With further investigation it was found that of the 5% who claimed they had 

had voice therapy, 4% actually had been informed about voice care and the 

other 1% had had voice treatment.  

8.2  Vocal symptoms in Teachers, Pupils and Ancillary Staff 
in relation to Air Condition and Temperature in 
Schools 

The pilot study indicated that there was a possible relationship between the 

responses teachers gave on these vocal symptoms and on the quality of the 

internal air.  The second aim of this study was to investigate whether a 

similar relationship might exist in the responses given by pupils and  

ancillary staff on same questions.  

8.2.1  The Air Conditions in Icelandic Schools 

Because cold air loses its humidity through heating (Sæmundson, op.cit) it is 

easy for air indoors to become very dry in Iceland on cold winter days. Since 

there are few opportunities in Icelandic schools for the classroom air to be 

changed during lesson time, the atmosphere can become dry and stuffy.  

This is illustrated by measurements taken by the Vinnueftirlit of air conditions 

in six schools in Akureyri and one in a neighbouring town, Dalvík.  In that 

survey, carried out in the winter of 1994 - 95, humidity measurements were 

between 30% and 60% but figures of around 30% were more common.  
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Thus in one school (Dalvík) humidity measurements were between 20% (in 

the teachers'working area) up to a maximum of 35% (in a classroom) 

(According to Vinnueftirlit Ríkisins humidity of 35% is considered desirable).  

According to research by Helmer et al (op.cit)  so  low  a level of humidity 

in the atmosphere causes vocal strain in speakers. In this same survey by 

the Vinnueftirlit carbon dioxide levels in the atmosphere were above the 

recommended levels (800PPM) (PPM: parts per million) (see explanation in 

Appendix VI) and even above the upper limit of 1000PPM in all schools but 

one and, interestingly, in that school there were fewer pupils in the class. 

In his research Sundell (op.cit) pointed out how  low humidity, poor 

ventilation and too high temperatures causing evaporation and the formation 

of dust particles can lead to Sick Building Syndrome which amongst other 

symptoms results in dryness of the mouth and throat.  As previously 

mentioned it may well be critical for a teacher who is continuously speaking 

in a dry atmosphere, as such an atmosphere  causes the mouth and throat 

to dry out.  Andrew  (op.cit) stresses how dry vocal folds become more 

easily irritated than folds with normal lubrication, which must influence normal 

vibrations of the vocal folds.  

In the pilot study of 1992 / 93  the second aim was to assess a possible 

influence of indoor air conditions and heating on the vocal symptoms 

reported by Icelandic teachers.  Since in results from that survey a 

correlation was found between the reports made by 331 teachers on their 

vocal symptoms and the indoor air conditions, the author decided to seek out 

the views of pupils and employees on vocal symptoms and  air conditions to 

find out whether there was any correlation between them, especially as these 
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two groups shared the same background as the teachers, working for long 

periods in the school environment.  

In the pilot study of 1992/93,  8 schools out of the 32 were taken as  

- a special sample for perceptual voice assessment  

- a basis for investigations whether there were differences between the 

schools in the complaints made by teachers in their reports on their vocal 

symptoms, and the conditions they worked in 

This sample was used as the basis for the present study, which makes use 

of the questionnaire responses from pupils of 6 of these schools (two schools 

were removed from the sample of eight schools, (see chapter 6.2.3 (ii))  and 

from the non-teaching staff of 7 of the schools (No responses were received 

from the ancillary staff of one school).  To make the comparisons, the 

questionnaire responses of the 63 teachers - working in these schools at that 

time (winter 1992 / 1993) - were extracted from the total 104 teachers whose 

voices were evaluated in this present study. 

8.2.3  The Teachers', Pupils'and Ancillary Staffs' Opinion on 
Internal Air Conditions and Vocal Symptoms 

The frequency tables (tables 30 and 31) show that there was a 98% 

response rate from these three groups - teachers, ancillary staff and pupils - 

to the questions on air conditions and temperatures.  As will be seen from 

the figure 38, the groups were in general agreement in their responses 

concerning the condition of the air. According to table 31 it is striking that few 
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found the air "good" - only 11% of the teachers and under 10% of the other 

groups. In contrast a third of the responders found the air conditions "bad".  

The pupils were given an opportunity to report whether they found the air 

"dry", with a "bad smell" , or "stuffy", where 14%  found the air dry a a 

quarter complained of bad smell and   60% of the pupils found the 

atmosphere "stuffy".  

A similarly good response was received from the teachers (approximately 

95%) and non-teaching staff (approximately 90%) to the questions 

concerning vocal symptoms.  On the other hand, there was little response 

(>20%) from the pupils, except to the questions concerning symptoms of 

"dryness in the throat" (table 25) where half of the group claimed to 

experience them.  As can be seen in table 28 all the groups were in 

comparative agreement about suffering most from "dry throat“ - teachers, 

56%; pupils, 48%; ancillary staff, 64% (NB. the pupils from 1993/1994 and 

1994/1995 were treated as one group)).  Taking the results of the inquiry as 

a whole it is possible to see that teachers suffer more than pupils and 

ancillary staff from vocal symptoms that can be considered a resulting from 

abusive vocal behaviour such as “lump in the throat”, “sore throat”, “tickly 

throat”, “hoarseness without cold” and “vocal fatigue while singing or reading 

aloud” (Forchammer, op,cit; Colton and Casper op.cit) However there are 

three exceptions which demonstrate little difference between responses from 

teachers and ancillary staff. These concern the questions about stubborn 

cough, vocal tiredness in conversation and pitch breaks.  The ancillary staff 

seemed to suffer more than teachers from aches in the shoulders, back and 

shoulder-blades, but these two groups seemed to suffer equally from aches 

in the neck muscles (table 28).  Table 28 shows the distribution of 
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responses concerning the vocal symptoms identified by all three groups (63 

teachers, 333 pupils, 58 ancillary staff). 

From the Table of Correlations (Pearson's r) (table 36) it can be seen that 

there is correlation between the teachers' responses to the questions 

concerning vocal symptoms and those concerning internal air quality.  In the 

responses of the ancillary staff the figures show a correlation between "dry 

throat" to indoor air conditions, and correlation between "dry throat" and 

"lump in the throat" and temperature.  On the other hand there is no 

correlation in the responses of the pupils except in relation to dry throat and 

air conditions.  These results point to the conclusion that teachers' throats 

are more vulnerable to environmental influences than the throats of the 

members of other groups who work in the same conditions. 

Much less discomfort in the throat was noticeable in all groups (around 15%) 

during the summer than at other times (table 29).  Just under half of the 

teachers said they were aware of discomfort in the throat while teaching and 

33% of the pupils while in class (table 29).  Little difference was noticeable 

in the occurrence of discomfort between teachers and ancillary staff in the 

morning or evening; one third of each group claimed to suffer from discomfort 

in the morning or evening. 
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8.2.4  Correlation between Pupils Opinion on Vocal 
Symptoms and Opinion on Internal Air Condition in 
Classrooms and Gymnasia 

It would seem that the pupils found more throat discomfort in ordinary 

classrooms than in gymnasia or sports halls.  Their responses about the 

temperature in the classrooms indicate that they were more satisfied with the 

temperature in the accommodation for physical education than in the 

classrooms (figure 36).  When the relationship between the reported vocal 

symptoms and the complaints about the temperature are examined, using 

Pearson's R.(table 36) correlation scale, little or no correlation was found 

between the pupils' responses about dryness in the throat and the 

temperature of the accommodation for physical education.  On the other 

hand, there was an indication that there is a correlation between the 

responses about dryness in the throat and the temperature in the ordinary 

classrooms, which suggests that temperature could have an influence on 

dryness in the throat 

No enquiry was made into a possible relationship between reported vocal 

symptoms and opinions on the internal air condition in the gymnasia of the 43 

sports teachers in the pilot study 1992/93.  
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8.2.5  Correlation between Smoking and reported  Vocal 
Symptoms 

The results from the pilot study indicated that in the 8 school sample 16% of 

141 teachers smoked daily. In this present study 22% of ancillary staff 

claimed they smoked daily.  No significant difference was noticeable in the 

incidence of vocal symptoms amongst smoking and non-smoking teachers.  

However differences were noticeable amongst ancillary staff where smokers 

complained more of stubborn coughs (p<0,001), hoarseness without cold 

(0,05), and tickly throats (p <0,05).  A possible explanation for the more 

obvious link among ancillary staff may be found in smoking habits.  It is 

possible that because of the nature of employment teachers smoke less than 

other staff and differently.  Unfortunately neither teachers nor ancillary staff 

were asked how much they smoke during the day. 

Conclusion 

The conclusions point to the existence of a correlation between complaints 

about vocal symptoms and criticism of air quality among those who work for 

lengthy periods in schools.  Further, calculations of the degree of correlation 

suggest that there are links between the complaints about dryness in the 

throat and dissatisfaction with air quality in all three groups - teachers, pupils, 

and ancillary staff.  The results suggest also that teachers are more 

vulnerable to environmental influences than the other groups, as may be 

seen from the fact that there is a greater correlation between their complaints 

about vocal symptoms and their dissatisfaction with the atmospheric 

conditions than indicated in the other groups. 
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9. Recommendations for the Future 

 

The results of the pilot study showed that up to half of Icelandic teachers in 

the study complained of vocal symptoms such as “dry throat” and “vocal 

fatigue”.  and these figures correspond to similar studies carried out abroad 

(table 1.1).  The results from this recent study indicate from the objective 

assessment that 1/3 of the teachers might suffer from vocal symptoms and 

from a perceptual judgement  the Icelandic and the British judges assessed 

1/5 of the experimental group suffering from moderate vocal symptoms. 

These results indicate that more extensive research should be done to find 

out why teachers are so prone to develop vocal symptoms. 

If we look at studies where comparisons have been made between vocal 

symptoms in teachers and nurses, we see that teachers complain more 

about these than nurses in spite of the fact that the time factor in both cases 

is the  same.  This indicates  that  voice-strain appears to be greater 

among teachers and that teaching places the voice in more danger of 

becoming tired than does the nursing profession.  Part of the explanation for 

this is, of course, the fact that teachers often have to project their voices to 

cover a large group; often having to talk above a considerable amount of 

noise.  But this is not the whole story and the very nature of teaching and 

the teachers' working environment make the reasons multifactoral and 

because of this, any research should aim at taking into account physiological, 

psychological and  environmental factors. 
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  In other words there is a need for: 

-  medical  studies such  as a laryngoscopic examination 

- objective voice assessments such as Airflow measurements and 

Computerised Speech Laboratory.  

-  subjective voice assessments 

-  physiological, behavioural and psychometric research  

-  environmental research  such as the measurement of acoustics and 

the internal air condition of classrooms.   

9.1 Research into Behavioural, Physiological and 
Psychological factors 

(i) Research into Teachers' Vocal Habits 

Results from the pilot study show that the degree of vocal symptoms varied  

according to what subject was being taught.  This conclusion was drawn 

from the pilot study where the responses from 43 sports teachers and 42 

head teachers were compared.  The responses from the two groups showed 

that sports teachers complained more about a wider variety of vocal 

symptoms such as sore throats, hoarseness without a cold, stubborn coughs 

and vocal fatigue; they also lost their voices three times more often than the 

head teachers (figure 4 and table 2). 
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This study and other findings suggest that it would be useful to take a larger 

random group, both male and female and study the effects of all taught 

subjects.  Tape recordings made from portable recorders carried by the 

teachers while teaching for example would show voice variations in Hz and 

dB as well as measuring how long the voice is used at any given time.  

These recordings could, for example be made under the following conditions;  

-while teaching a variety of subjects 

-while teaching small classes and while teaching large classes 

-at various times of the day 

-with students of differing age groups 

However inevitably all research into teachers'voices is difficult because 

teaching is concerned with the interaction of different people and highly 

individual factors such as the kind of control teachers establish over pupils, 

subject matter and the teaching environment.  It is consequently difficult to 

judge the whole from the speech habits of individual teachers, since teachers 

adapt teaching in their own ways.  

(ii) Research into how or if the Teacher's Voice changes 
during the Teaching  Period 

In the pilot study it came to light that teachers complained less about vocal  

symptoms during the summer months when they were on holiday from 

teaching.  Perceptual voice assessment on the voices of 140 teachers 
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indicated that their voice problems became worse during the teaching period 

September-end of May (figure 6), which is borne out by other studies 

(Bradshaw, op.cit)  

Instrumental and perceptual voice assessments are needed to find out how 

teachers' voices react to rest from teaching and how or whether vocal 

symptoms recur and develop during the teaching period.  Conditions in 

Iceland make it relatively simple to use questionnaires to study voice usage 

among teachers during summer while they are not teaching.  Research,  

possibly by questionnaire, should make it possible to identify whether 

teachers complain less of vocal symptoms during the summer because of 

rest from teaching or whether less stress and shorter periods spent inside 

also play their part.  

(iii) Research into Hz and dB in Teachers' Voices according 
to Sex, Age and  Experience 

Hay and Comins (op.cit) showed how the frequency in women's voices 

merge into the background noise with children's voices.  These results show 

a need for study to find out which teachers are most likely to have voices of a 

pitch which falls into the same area as the pitch of the children's voices.  To 

form a picture of this requires a larger test group where acoustic 

measurements can be used to pick out the age, experience and/or sex of 

those who belong to that  category, and relate these to the subjects to be 

taught. 
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(iv) Studies into Stress-inducing Factors in Teaching 

Research has proved that stress leads to adverse vocal symptoms and 

teachers find teaching stressful (Sapir, op.sit (b); Raven, op.sit; Kyriacou and 

Sutcliffe (op.cit)). The teachers in the pilot study were not asked what they 

found stressful in the teaching situation but there is a clear need for 

investigation into which factors in the teachers'  environment they find most 

stressful.  

(v) Research into the Importance of Instruction in Voice 
Production and Conservation  in Specially designed 
Workshops 

In cases where teachers have received instruction on voice usage, they have 

shown increased voice control and a better knowledge of how to protect the 

voice.  This  has meant a reduction in the incidence of vocal defects 

(Martin, op.cit (b); Ohlson, op.cit (b)) and a decrease in hours of sick-leave 

(Martin, op.cit (b)). 

In the Icelandic pilot study 1/3 of the 331 teachers had received singing 

instruction to a lesser or greater degree and a correlation revealed that those 

who had taken such lessons complained significantly less of vocal fatigue 

than those who had not (p <0,0001). 
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All these results encourage the need for more research into: 

- which teachers seek help.  Here it is necessary to find out whether any one 

group is more prominent than others with regard to age, experience, sex or 

subject taught. 

- how important a role instruction plays for the teacher on a physiological and  

psychological level. 

- how help is available 

- when teachers seek help 

- how severe are symptoms which prompt them to do so 

9.1.2 Research into the Effect of Environmental Factors on 
Vocal Symptoms 

(i) Research into the Effects produced by Internal Air 

Although results from this study have shown that teachers seem to be more 

sensitive to the effects of internal air in schools than others who dwell for long 

periods inside, there are great difficulties facing those who try to assess the 

exact nature of these harmful elements in the atmosphere.  The factors 

involved are many, complicated and  interrelated.  Account would have to 

be taken of the variety of factors present - humidity, temperature, ventilation, 

static electricity and the combination of ions in the atmosphere.  In 

attempting the isolation of these elements in the air around us in order to 
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assess their harmful effects, the researcher comes face to face with many 

difficulties and it must be admitted that little is known about how harmful the 

atmosphere can be to the voice.  It is, however, well worth putting more  

effort into the study of this subject.  During research into the effect of internal 

air on the voice it has been found that one result of an unhealthy atmosphere 

is dryness in the throat (Sundell, op.cit).  For teachers who must talk 

continuously through the day and in the process draw air into their lungs 

through an open mouth this can be crucial. 

According to the  results of a survey carried out by the Vinnueftirlit Ríkisins, 

90% of all subjects in the schools measured should have been satisfied with 

the quality of the internal air (Appendix VI).  It is interesting to note that this 

is inconsistent with the results of the survey conducted by the 

Kennarasamband Íslands (Icelandic Teachers Union) and also with this 

survey.  The question then arises as to why we find this discrepancy.  

It is the author's opinion that if a study is to be made into possible effects of 

the atmosphere on the voice then much more research must be carried out 

which takes into account both subjective and objective factors.  This must 

also be  conducted over a long period of time.  Because such research is 

costly and as there is a lack of the required instruments, a good place to start 

might be with humidity levels, levels of Co2 and temperatures in classrooms 

and the effects of these on teachers' voices. 
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Studies must be based on the following: 

- Perceptual and instrumental voice assessments based on recordings 

from portable recorders in the classrooms. 

-  Environmental factors. 

(ii) Research into the Effects of bad Acoustics and Noise in 
Classrooms 

This study was not directed to investigate a relationship between reported 

vocal symptoms and bad acoustics in classrooms.  Nevertheless, the 

teachers' responses in the pilot study pointed to the probability of a 

relationship between them as can be seen from a significant correlation 

between reports on bad acoustics and complaints about dry throat (p<0.04), 

pitch breaks (p<0.03) and voice fails to project ( p<0.04) (table 8). 

There is a need for further investigation into the influence of bad acoustics on 

speech discrimination along the lines of the initial research of Pekkaren and 

Viljanen (op. cit) and Markides (op.cit) 

It is known that there is often considerable noise in classrooms and in such 

circumstances teachers may strain their voices.  Research by Hay and 

Comins (op cit) as to how the voice frequencies of teachers respond to the 

level of noise in the classroom has increased our knowledge of the difficulties 

teachers must surmount.  
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Conclusion 

Further research is necessary in order to provide information which will 

enable voice strain amongst teachers to be minimised.  Such research will 

build on work which has already been undertaken in this area.  It will 

increase understanding of the current situation, propose measures which 

may bring about improvement, and indicate ways in which teachers'voices 

may be protected. 
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Conditions for Icelandic Teachers 

Iceland is little known to the wider world probably because of its geographical 

isolation.  In order to understand the conditions in which Icelandic teachers 

work it is necessary to understand something about Iceland itself.  Its 

location, climate, demography, language, buildings and environment are in 

some ways unique amongst western nations, but with these exceptions 

cultural and living standards are generally similar. 

  

(i) Geography, Demography and Language 

Iceland is a craggy, rugged, highland island in the north Atlantic between 

Greenland and Norway, far from any other countries.  The island is 103.000 

km2, the second largest island in Europe.  Most of the country though is 

uninhabitable highland and the population is situated for the most part in 

coastal areas, fjords or neighbouring valleys.  The people are of Indo-

European origin, mostly from Norwegian stock who emigrated to Iceland, 

bringing their slaves with them, around 900 AD. 

In 1992 the population of Iceland was just 262.193, very small when 

compared to its size.  Around half of the country's population is centred 

around the capital city Reykjavík, while the rest is scattered widely all around 

the island.  Because of Iceland's isolation from other countries its 

inhabitants today still speak basically the same original Nordic language 
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which the first settlers brought with them. Because of these demographically 

peculiarities schools in Iceland are of all sizes and types. 

(ii) Weather 

“Iceland's location in the middle of the north Atlantic leaves it particularly 

exposed to bad weather.  Cold polar air over northern Canada 

(Newfoundland and Labrador) and Greenland is constantly mixed with warm 

air from more southern parts of the Atlantic.  This clash of cold and warm air 

masses leads to incessant troughs of low pressure.  They move quickly over 

the Atlantic, usually from south-west to north-east.  When they pass over 

Iceland they cause sudden changes in the weather: Temperature 

fluctuations, precipitation, strong winds, and occasionally violent storms.”  

(Rosenblad and Sigurdardottir, 1993, p240). 

Because of the warm gulf-stream around the island the climate in Iceland is 

not as cold as its northerly location would suggest.  The average 

temperature in Akureyri (a little town in North Iceland) in the year 1992/1993 

was for example: 

in September  + 6.3°C 

in November    - 0.4°C 

in March           - 0.8°C 

in May              + 6.3°C 

(Meteorological Office Iceland, 1992). 
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The average temperature for 1992 was 3.9°C which reflects the cool summer 

temperatures, for example average temperatures for the whole country in 

July are between 8-11°C. 

Average temperatures of around 20°C are generally considered to be 

comfortable for work which requires little movement.  Research has shown 

however that cold viruses develop many times more quickly at 21°C than at 

17°C (Sveinsson, S.T., 1959).  As Icelandic houses are often heated 20°C 

and more there may be a link with common respiratory problems amongst 

Icelanders. 
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10.  Pilot Study 1992 - 1993 

Aims: 

To study the extent and nature of vocal symptoms in Icelandic teachers  

as a group of professional voice users. 

To assess possible influence of environmental factors in vocal symptoms 

amongst Icelandic teachers. 

The study has focused on the following questions: 

1)  a) What is the condition of teachers' voices in North East Iceland? 

2)  What sort of discomfort occurs in the throat and when? 

3)  How do teachers assess their own voices? 

4)  Is there any difference in vocal quality between specific teacher 

groups? 

 5)  Is a possible link between vocal symptoms reported by 

teachers and the discomfort which they attribute to poor  internal air 

quality, inappropriate heating and bad acoustics? 
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10.1 Methods  

10.1.1  Interpretation of Questionnaires sent to Teachers and Head 

Teachers  in Spring 1993 

The questionnaire sent to teachers was not designed with any other model in 

mind but developed in consultation with an Ear, Nose and Throat specialist 

and a statistics specialist.  Many of the questions concerning vocal 

symptoms were similar to those used by i.e. Sapir et al (op cit  (b))  for a 

similar purpose, such as questions about discomfort in the throat and voice 

fatigue. 

10.1.2  Subjects in the Pilot Study 

During the academic year 1992/3 four hundred and twelve teachers were in 

employment in 32 schools in the Northeast Educational Area of Iceland. 

A decision was made to send a questionnaire to all teachers and head 

teachers who were at least in 1/3 employment.  A full-time post is 29 x 40 

minutes teaching periods in a week.  This meant that teachers having 9 x 40 

minutes teaching periods or more in a week were included in the 

investigation.  Those who were employed for less time were excluded.  

10.1.3  Data Collection 

In February 1993 questionnaires were sent to 383 teachers.  Of these 364 

were teachers in „grunnskóli“ (6-15 years old children - a school system 

common to the Scandinavian countries) with pupil enrolment of 5 (rural 
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school) to 574 (urban school).  Fifteen  teachers taught at a Menntaskóli 

(sixth form college) and taught pupils between the age of 16 - 20.  

The questionnaire consisted of 20 multiple choice questions, each in several 

parts (3 -7) (Appendix VII. Questionnaire for teachers).  Possible responses 

with many of them were always / often / sometimes / seldom / hardly ever. 

The main aim of the questionnaire for teachers/head teachers was to assess 

teachers' own opinion of their vocal symptoms and their occurrence and also 

the teachers' opinion on the quality of their own voices. 

The questionnaire was divided into several parts for that purpose. 

Part 1:  Questions which were Relevant for assessing Vocal 

Symptoms 

In order to sort out two groups of teachers that varied most in nature of their 

responsibilities - head teachers and sport teachers - to ascertain whether any 

noticeable difference took place in the occurrence of discomfort in the throat.  

Part 2:  Questions about  "risk factors" for Voice 

Smoking, inhaling of chalk dust and medical history relating to the throat and 

vocal organs were considered to be factors of risk to voice production 

because of  possible drying effects on the mucous lining in the throat 

(Comins, 1990).  
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Part 3:  Questions on Vocal Symptoms 

Aching shoulders / back ache / aching shoulder blades and muscular ache in 

the throat (in extrinsic muscles) cannot be termed vocal symptoms but these 

symptoms  may possibly lead to tension in the throat and thus indirectly play 

a part in developing vocal symptoms (Mathieson, op.cit) .  

In order to ascertain whether individuals had received specific vocal training 

they were asked if they had been coached in singing.   
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10.2  Perceptual Voice Assessments 

10.2.1 Perceptual Voice Assessment Sample 

In order to add more information to the results from the questionnaire and 

thereby better establish the condition of the teachers' voices, a group was  

selected from an eight school sample for voice evaluation.  That eight 

school sample was selected from the total number of 32, and the reasons 

discussed in chapter 10.4.2. 

Teachers from the eight school sample were recorded  in autumn 1992 and 

in spring 1993.   

 

         144 teachers
(all in Autumn ´92 recording)

164 teachers

Perceptual
Analysis

Spring 1993

Equipment

Analysis

Subjects

Date Autumn 1992

Panasonic
  Audio
Recording

2 Icelandic

Panasonic
   Audio
Recording

140

Judges

Recordings 
used

                     

             Pilot study                                                                          
                                                 

Figure  2  

Voice Recordings from sample of 8 schools 
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10.2.2  Perceptual Analysis. 

(i) Voice recordings 1992/93 

Recordings took place in September 1992 and again in May 1993 in the eight 

schools by the author and a colleague.  These times were chosen as in 

September the teachers begin to teach after a long leave and in May, which 

is the end of the academic year, they have been using their voices for a long 

period.  It was therefore considered of interest to make a comparison 

between voices after a long leave and in May when the voices had been 

under long-standing strain. 

(ii)  Subjects 

In September 1992, 164 teacher's voices were recorded and seven months 

later in May 1993, the voices of 144 of these 164 teachers were recorded 

again (20 teachers were not present in the schools or had been excluded. 

 Any medication or illness which was considered to be influencing the voice 

(for example a sore throat or asthma) was noted and these individuals were 

subsequently excluded from the survey.  All these teachers were in 1/3 or 

more employment. 

(iii)  Speech Sample 

Two portable tape recorders (Panasonic audio recorders) with integral 

microphones were used to make the recordings.  The author and her 

colleague made the recordings, dividing the eight schools between them - 

caused by geographical circumstances -  using the same methods both in 

September and in May.   
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All teachers sat at approximately the same distance - ca. 30 - 40 cm - from 

the recorders during the recording session.  It was attempted to record in 

locations where there was the least likelihood of other noise so individual 

teachers were taken one at a time into an empty classroom. The teachers' 

voice assessment based on: 

a) Screening (pre-questionnaire): 

 -Teachers were informally asked about their vocal health, and their 

teaching. (Appendix III, list 1). 

b) Audiotaped sample of: 

 -State name to hear the voice production in speech. 

 -Vocalisation of the Icelandic vowel "U" (like "oo" in "took") from the 

deepest possible tone to the highest, in order to hear whether the 

voice was clear throughout its entire register and whether there were 

any pitch breaks. 

 -Vocalisation on a single sustained tone /oo/, in habitual pitch to 

assess vocal quality. 

(iv) Judgement 

Because the speech therapists were only two in number they decided to 

listen to the recordings together, discuss the voices and judge them together.  

As a judgement was to be made on the voices of voice users currently  

working together in the profession, it was not  expected that  dysphonia or 

aphonia would be found.  Such voices would probably be unable to cope 
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with the demands of teaching. Therefore the voices were assessed according 

to five criteria on a rating scale from 1 - 5 as follows: 

1) - Normal :  Voice with a wide vocal register, clear tone and easy 

production. 

2) - Slight :  Voice showing evidence of incorrect production.  

Inappropriate pitch or use of vocal register e.g. too high/ too low. 

3) - Moderate :  Voice showing clear signs of vocal fatigue such as 

hoarseness. 

4) - Severe :  Voice  showing signs of hoarseness and breaks when 

moving between vocal registers. 

5) -  Very severe :  Unsteady voice, hoarse and having lost part of its 

vocal range. 

(v) Each voice  was assessed in September 1992 and May 1993: 

Noticeable laryngeal tension was noted and the voice rated according to the 

criteria.  This assessment was repeated with the recordings from the spring.  

Any change in the voice, between the two recording sessions was then 

evaluated (List 1). 
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Three groups were identified: 

-  Voices rated as 1 and 2 were considered to be normal. 

-  Voices rated as 3  were considered to have moderate signs of voice 

misuse and not to be in actual need of further assessment at this time. 

-  Voices rated as 4 - 5 were considered to be in such a condition as to 

handicap the teachers and to require further investigation and possible 

treatment such as medical-, speech- and language therapy. 
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10.3  Difference in Vocal Quality between Specific 
Teacher Groups 

Responses from two groups of teachers - head teachers and sports teachers 

- were evaluated for inter - group comparison, as contrasting work roles place 

very differing demands on their voices. 

10.4. Possible  Connection between Vocal Symptoms and 
Environmental Factors 

10.4.1  Data Collection for Teachers'Assessment of Environmental 

Factors 

It has been established that many things in a teachers' environment may 

have a detrimental effect (Vinnueftirlit Ríkisins, op.cit; Sundell, op.cit ;  

Vilkman, op.cit; Sataloff, op.cit (a)).  Bad acoustics is one of these 

(Pekkarinen and Viljanen, op.cit) and atmospheric conditions such as 

dryness, dust and the evaporation of various materials used in schools may 

well cause irritation of the mucous membrane (Sundell, op.cit).  

The following aims were especially kept in mind: 

a) To investigate the views of 331 teachers on environmental factors 

such as air quality, temperature, nature of the acoustics in the 

classroom, and to investigate whether there is a correlation between 

the identified vocal symptoms of teachers and their dissatisfaction with 

the environmental factors.  
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b)  To take a number of schools in order to obtain a representative 

sample of the Icelandic teachers' school environment.  Also, to obtain 

from this sample of schools, the views of the teachers on their vocal 

symptoms and their opinions of air quality, temperature and acoustics 

for the purpose of ascertaining whether and in what ways individual 

schools differ from each other.  For that purpose the same 8 schools 

were chosen as were selected from a total of 32 for voice evaluation. 

10.4.2  Composition of the eight School Sample 

(i) Reasons for Selection of  the Eight School Sample. 

The eight schools in this sample were chosen because of their widely 

differing circumstances - large pupil rolles / small pupil rolles - old schools / 

new schools - schools with some air conditioning system/ schools without 

such system - rural schools / urban schools.  Thus two schools were older 

than 50 years and two less than 12 years old.  Five schools had some kind 

of air conditioning and four none.  Three schools were rural schools with 

between 68 and 222 children and four were urban schools with between 247 

and 574 pupils on their rolls. 

One Menntaskóli (for students aged between 16 - 20) was included in the 8 

school sample.  There were two reasons.  Firstly, because teaching 

methods here are often different, the lessons often taking the form of subject 

lectures, and secondly because the building chosen for study was the only 

school in the area which was built from timber.  The 15 teachers who were 

selected taught in this building and their responses enabled comparisons to 

be made with those from general (6 - 15 years) teachers. 
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These 8 schools provided a  representative sample of the types of school 

and the classroom conditions which are found in Iceland. 

(ii)  Responses from 141 Teachers in the 8 School Sample 

From all the responses from teachers in 32 schools the responses from 

teachers in the 8 school sample were analysed.  

Questionnaires for comparison of teachers in various schools 

(in the 8 school  sample) on: 

- Own vocal symptoms. 

- Timing on occurrence of own vocal symptoms. 

- Own voice adequacy. 

- Internal air quality. 

- Temperature. 

- Acoustics. 

(iii)  Questionnaires  to Head teachers 

In February 1993 a questionnaire concerning school buildings and working 

conditions was sent to the head teachers of the eight school sample 

(Appendix VII). 
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10.5  Ancillary Selections  

In the year of 1993 the Kennarasamband Íslands (Teachers' Union of 

Iceland) distributed a questionnaire to head teachers and union 

representatives in order to assess teachers' working conditions.  Amongst 

others were questions relating to internal air quality and acoustics (results in 

Appendix VI).  The author of the pilot study obtained permission to use the 

results of questions in that survey in order to add  information about 

teachers' school environment to the information gained from the eight head 

teachers.  
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11.  RESULTS 

11.1 Part A 

Results from Questionnaires sent to 383 Teachers on Vocal 
Symptoms and an Evaluation of Voice Problems in a Part of 
that Group 

The main aim with this study was to study the extent and nature of vocal  

symptoms in Icelandic teachers as a group of professional voice users.  

 

This chapter will be divided into 3 parts with focus as follows: 

11.1.1          Results from the questionnaire to 331 teachers: 

  (i) Background information  

  (ii) Results  from the responses  on vocal  symptoms. 

  (iii)  Evaluation 

  (iv) Vocal health 

  (v) Voice loss 

  (vi)  Medical treatment 

  (vii) Timing of vocal symptoms recorded 
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  (viii) Results of the teachers' own opinion of their voice quality 

  (ix) Correlation 

11.1.2 Results of questions to head teachers and sports teachers for    

 comparison. 

11.1.3 Results from a perceptual evaluation of teachers' voices from a  

 special eight-school group. 

 
Pilot study

43 sports teachers
42 head teachers
for comparison

Questionnaires

8 schools of 32

Voice recordings

331 teachers

32 schools

140 teachers
(perceptual 
analysis)

Methods

Sample

Subjects

Date Spring 1993                  Autumn 1992 
                                   Spring 1993                 

              

 
Figure 3  

 
 Data Collection for Assessment of Vocal Symptoms in Teachers in the Pilot Study 

1992 -1993 
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11.1.1 Results from the Questionnaire to 331 Teachers  

Background information about 331 teachers, vocal symptoms in teachers, 

occurrence - timing, teachers'own opinion of their voice quality, opinion on 

environmental factors; internal air quality, temperature and acoustics. 

(i) Background Informations. 

294 teachers of 331 gave their age as follows: 

21   individuals were between 60 - 69 years of age, (average 63 years old) 

32   individuals were between 50 - 60 years of age, (average 54 years old) 

99   individuals were between  40 - 50 years of age, (average 44 years old) 

103 individuals were between  30 - 40 years of age,  (average 35 years 

old) 

39   individuals were between  20 - 30 years of age. (average 26 years old) 

The average age of the group was 41 years (range born in the years 1923 - 

1973). 

Teachers had the following length of Service: 

131  teachers had taught for        1 - 10 years (average 5 years) 

105  teachers had taught for        10 - 20 years (average 16 years) 
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62    teachers had taught for        20 - 30 years (average 25 years) 

29    teachers had taught for        30 - 40 years (average 35 years) 

4      teachers had taught for          40 - 50 years. (average 42 

years) 

The average of the group was 14 years (range 1 - 42 years). 

(ii) Vocal Symptoms 

The results from teachers' responses; how many teachers reported  

to suffer from:  

- dryness in the throat (52 %) 

- lump in the throat (19 %) 

- sore throat (32 %) 

- tickly throat (32 %)  

- hoarseness without a cold (29 %) 

- stubborn cough (11 %) 

- vocal fatigue when reading aloud (41 %) 

- vocal fatique while singing (39 %).  

- vocal fatigue in conversation (13 %) 
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- pitch breaks (13 %)  

- voice fails to project in large rooms (26 %) 

- aching shoulders (47 %)  

- aching back (47 %) 

- aching shoulder blades (42 %) 

- aching extrinsic neck muscles (47 %)   

 Responses for almost always / often / sometimes in one figure.  Further 

details of the responses are to be found in figures 25  for Q.15 in Appendix 

II.  

(iii)  Evaluation 

In Iceland it can be difficult to classify teachers according to subjects as in 

schools with  few pupils enrolled the same teachers may have to teach all 

age groups almost every subject.  One must bear that in mind when the 

responses to questions 5 and 6 are studied.  According to the responses, 

around half of the teachers were general class teachers teaching pupils 12 

years old and younger. Some of the teachers may also have taught subjects 

like foreign languages, sciences handicrafts and sports.  The distribution in 

responses to question 5 was too great to make any conclusion, probably for 

these reasons. 
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(iv) Vocal Health 

14% of 331 teachers were daily smokers.  The same number or 14% of the 

main group used chalk daily - (18.6% of daily smokers used chalk daily) 

(figures 14 and 16  for Q.8 and 10) 

9% of 331 teachers stated they used medication which may dehydrate the 

mucous.  

(v) Voice Loss 

One fourth (25%) of the teachers had experienced sudden loss of voice 

(figures 27  for Q. 17), 12% of them on several occasions.  

(vi)  Medical Treatment 

8% of 331 teachers had visited a doctor because of voice problems, 19%  

because of laryngeal problems (figures 21 and 22  for Q.12a, b)  

5% of 331 teachers recorded that they had visited a speech therapist (figure 

23 for Q.13).  With closer investigation (personal information from 

participants) it emerged that only 1% had actually received therapy.  The 

other 4% had been to voice courses. 

(vii) Timing of vocal Symptoms recorded 

The results from teachers' responses; how many teachers reported to suffer 

from vocal symptoms:  

- at weekends (13 %) 
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- in the mornings (26 %) 

- while teaching (38 %) 

- in the evenings (25 %) 

- during the summer (11 %) 

- during the autumn (30 %) 

- during the winter (37 %) 

- during the spring (28 %) 

Responses for almost always / often / sometimes in one figure. Further 

details of the responses are to be found  in Appendix II, figures 26  for  

Q.16. 

(viii) Results of the Teachers' own Opinion of their Voice Quality 

Teachers were asked to assess their own voices.  (figures 25 and 28 for 

Q.15 and Q.18). 

a)  One third of them assessed their voices as either too high in pitch 

(33%) or too low (30%) (Responses for almost always / often / 

sometimes, in one figure). 

b)   13% of the teachers' group assessed their voices not strong enough in 

volume (responses for just about never / seldom / sometimes in one 

figure)  and 26% thought that their voices failed to project in large 

rooms (responses for almost always / often / sometimes in one figure). 
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c) 8% of teachers in the study assessed their voices as sounding "rarely" 

or "never" good (responses for just about never / seldom in one figure) 

and another 9% of the group considered their voices to be 

inappropriate for teaching because they were unable to cope with the 

demands placed upon it (responses for almost always /often in one 

figure). 

(ix) Correlation 

A  positive correlation (table 8) was found between: 

a)   Vocal symptoms. 

b)   Those having 3+ symptoms complaining more of vocal 

symptoms than those with 2 symptoms and less. 

c)   Singing lessons and less complaints of vocal fatigue while singing. 

11.1.2   Results of Questions to Head Teachers and Sports Teachers 

for Comparison 

Head teachers' teaching obligations are determined by the number of pupils 

in the school. Head teachers of the largest schools are contracted to teach 

three periods a week and consequently they do not subject their voices to the 

same demands as the general class teacher who teaches 29 periods a week.  

Those head teachers with the largest teaching commitment, or 19 periods a 

week, have very few pupils and are therefore hardly comparable to the 

general class teacher with over 20 pupils in the class.  The nature of head 

teachers' employment is very different from other teaching.  One third of 
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sports teachers were in full time teaching posts (29 periods a week) and most 

taught in large halls and inside swimming pools (table 29). 
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Figure  4  
  

Difference between Responses from 43 Sports Teachers and 42 Head Teachers 
according to Vocal Symptoms   (A dry throat; B lump in the throat; C sore throat; D tickly 

throat; E hoarseness without a cold; F stubborn cough; G vocal tiredness when reading 
aloud; H vocal tiredness when singing; I vocal tiredness in conversation; J pitch breaks; K 
voice fails to project in large rooms; L aching shoulders; M back ache; N aching shoulder 

blades; O muscular ache in the throat.) 

On average 90-100% of both groups responded this question. 
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Figure  5  
 

Difference between Responses from 43 Sports Teachers and 42 Head Teachers 
according to Timing of Vocal Symptoms (A during weekends; B in the mornings; C while 

teaching; D in the evenings; E in the summer; F in the autumn; G in the winter; H in the 
spring.) 

On average 90-100% of both groups responded this question.
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Table 1 - Difference between Responses from 43 Sports Teachers and 

42 Head Teachers to Questions whether their Voices can cope with the 

Teaching Demands on Voice Effectiveness 

 
 Voice cannot cope  Voice loud enough 
Head teachers  19 % 100 % 
Sports teachers  33 % 84  % 

On average 90-100% of both groups responded 

 

Table 2 - Difference between Responses from Sports Teachers and 

Head Teachers to the Question on Occurrence of Voice Loss 

 Voice loss on one occasion Voice loss on several occasions 

Head teachers 5% 2% 

Sports teachers 14% 5% 

On average 90-100% of both groups responded. 
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11.1.3  Results from the Perceptual Evaluation of Teachers' Voices 

from a Special Eight School Group Initial Voice Evaluation 

Perceptual evaluation by two speech and language therapists of voices 

recorded in the winter 1992/1993 

 

Table 3 - Data from Voice Recordings 

In the year Time of 
recording 

Number of 
teachers 
recorded 

Failed to 
attend or 

recording poor 

Used for 
perceptual 
analysis 

1992 autumn 164 20  

1993 spring 144 of the 
164 voices 

4 140 

 

It was possible to perceptually evaluate voices of the 140  teachers 

recorded in the autumn and in the spring sampling. 

For evaluation: 

Voices of 97  female   average 40 years old -   range 24 - 65 years. 

Voices of  43  male   average 42 years old -   range 25 - 69 years. 

The results recorded by two speech and language therapists who had 

listened to teachers' voices in the autumn of 1992 and the spring of 1993 are 

summarised in one table. 
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Evaluation of 140 Teachers' Voices 

1)  - Normal voice. 

2)  - Slight.  Voice showing some evidence of incorrect production. 

3)  - Moderate.  Voice showing some signs of vocal fatigue as an early 

sign of  potential problems in professional voice user. 

4)  - Severe.  Voice showing some signs of voice problems. 

5)  - Very severe.  Voice which could be of a handicap to the teacher. 
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11.2  Part B 

Results of Assessment of a possible Link between 
Environmental Factors and Vocal Symptoms 

The second aim of this study was to assess whether environmental factors 

could possibly have an effect on the quality of the voice.  As only a 

subjective assessment was possible, only a limited amount of data is 

available which indicates that this is so. 

This chapter will be divided into 4 parts with focus as follows: 

11.2.1 Results obtained from the responses of 331 teachers to 

 questions dealing with  internal air quality, temperature,  acoustics 

and floor covering. 

  

11.2.2           Correlation between symptoms, internal air quality, 

acoustics,   heating, smoking and voice training. 

11.2.3 Results obtained from the  responses of 141 teachers in  the  

 eight school  sample. 

 (i) Results from responses of 141 teachers on their vocal 

 symptoms  

 (ii)       Results from responses of 141 teachers on the timing on 

vocal  symptoms 
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 (iii) Results from 141 teachers'opinions on internal air quality, 

 temperature and acoustics. 

11.2.4  Information from  head teachers about  8 schools  
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11.2.1  Results obtained from the Responses of 331 Teachers to 

Questions dealing with  Internal Air Quality, Temperature, Acoustics 

and  Factors in the working Environment. 

The research attempted to survey as many teachers' views as possible on 

environmental factors such as temperature, internal air quality and acoustics 

Since the aim was to form a picture of the general opinion on environmental 

factors, all responses to the questionnaires were processed. 

Results are therefore recorded from 331 teachers questioned on acoustics, 

atmospheric conditions, temperature, and the type of floor covering.  

 

Pilot study

Questionnaires

331 teachers

32 schools

Methods

Sample

Subjects

Date Spring 1993 

 
Figure  7  

 
Data Collection for Assessment of a Possible Link between Environmental Factors 

and Vocal Symptoms in Teachers 
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(i) Results  of 331 Teachers on Acoustics, Internal Air Quality and 

Temperature 

 

Table 4 - Results of 331 Teachers on Acoustics, Internal Air Quality and 

Temperature 

Total number of teachers 331 

 Good Just adequate Bad Responses 

Acoustics 39 % 45 % 12 % 96 % 

Internal air 

quality 

19 % 53 % 26 % 98 % 

 

 About right Too high  Too low Responses 

Temperatur

e 

75 % 15 % 5 % 95 % 

According to these figures one fourth of teachers in the study results have 

suffered discomfort because of internal air quality, one fifth because of 

temperature, and 12% because of acoustics. 
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(ii) Floor Covering 

Questionnaires results recorded (figures 17 for Q.11a) that one fourth of the 

teachers worked all or most days in classrooms with carpeted floors. 

11.2.2  A Correlation between Vocal Symptoms and Environmental 

Factors 

Teachers who found the internal air quality good complained less about 

having a dry throat than those who found the internal air quality bad  

(p<0,0001). 

There was also a significant correlation between those who found internal air 

quality bad and those having pitch breaks (p<0,002) and lump in the throat 

(p<0,03). 

Significant correlation was found between those who complained about poor 

acoustics and those who complained about dry throat (p<0,04), pitch breaks 

(p<0,03) and voice fails to project (p<0,04). 

No significant correlation was found between those who complained about 

too high / too low heating and those having vocal symptoms. 

11.2.3  The Results obtained from Responses of 141 Teachers on 

Vocal Symptoms, Timing and Opinion on Environmental Factors. 

Results from the 141 teachers in the 8 school sample, providing information 

about the development of adverse vocal symptoms and their timing, together 

with the teachers'evaluations of their own voice condition, for the  purpose of 
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identifying whether there was a difference in teachers' responses  from 

school to school.  

 
Pilot study

Questionnaires

8 schools of 32

 141  
teachers

8 schools of 32 

Methods
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Analyses

                    Questionnaires

Information about
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Figure  8  

 
Data Collection  from  the 8 School Sample: 

-Teachers' opinions on vocal symptoms and their timing. 

-Teachers' opinions on environmental factors for comparison between schools. 

- Data collection  on 8 school buildings and working condition  

(i) Results from Responses of 141 Teachers on their Vocal  Symptoms  

The results from teachers' responses; how many teachers reported to  

suffer from:  

- dryness in the throat (60 %) 

- lump in the throat (22 %) 

- sore throat (29 %) 
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- tickly throat (36 %)  

- hoarseness without a cold (30 %) 

- stubborn cough (18 %) 

- pitch breaks (16 %)  

- voice fails to project (29.5 %) 

- vocal fatigue when reading aloud (55 %) 

- vocal fatique while singing (42 %).  

- vocal fatigue in conversation (13 %) 

- aching back (43 %) 

- aching shoulders (48 %)  

- aching shoulder blades (40 %) 

- aching extrinsic neck muscles (47%)   

Responses for almost always / often / sometimes in one figure.  Further 

details of the responses are to be found  in Appendix IV, table 15A. 
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(ii) Results from 141 Teachers on Timing of vocal Symptoms recorded 

The results from teachers' responses; how many teachers reported to suffer 

from vocal symptoms:  

- At weekends (16%) 

- In the mornings (27%) 

- While teaching (40.5%) 

- In the evenings (26%) 

- During the summer (15%) 

- During the autumn (39 %) 

- During the winter (40%) 

- During the spring (38.5%) 

Responses for almost always / often / sometimes in one figure.  Further 

details of the responses are to be found in Appendix IV, table 16A. 
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(iii) Results from the Sample of 141 Teachers on Environmental 

Aspects 

 

Table 5 - Results from 141 Teachers on Acoustics, Temperature  

and Internal Air Quality  

 
 school  

no. 1 
school 
no. 2 

school 
no. 3 

school 
no. 4 

school  
no. 5 

school 
no. 6 

school 
no. 7 

school 
no. 8 

N. of teachers 17 24 20 11 15 15 31 8 
 
Temperature % % % % % % % % 
About right 82 71 90 55 60 87 65 88 
Too warm 6 21 5 27 33 13 32 13 
Too low 0 0 0 0 0 0 3 0 
Variant 0 8 0 18 7 0 0 0 
 
Internal air 
quality  

% % % % % % % % 

Good 12 33 10 18 20 0 3 13 
Just adequate 53 54 60 45 53 53 58 75 
Bad 29 13 30 36 27 40 39 13 
 
Acoustics % % % % % % % % 
Good 35 50 35 9 20 20 35 50 
Just adequate 35 46 45 55 60 60 48 38 
Bad 18 4 15 18 20 7 13 13 
Variable 12   9   3  

95 - 100% of the teachers groups responded 
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11.2.4. Information from Head teachers about Schools and School 

buildings  

Table 6 - Information about Teachers and Pupils  in the 8 School 

Sample 

 
School 
No. 
(age in 
years) 

Type Pupils  
number 

in 
school 

Age of 
pupils 

Number 
on 

average 
in class 

Range 
of 

number 
in class 

Gender of 
teachers (N) 
female male             

Teachers 
age on 

average 
in 

years 

Teaching 
on 

average 
in years 

1 (63) urban 320 6 - 12 22 14 - 28 11 6 47 17.5 
2 (33)* urban 388 6 - 15 21 16 - 28 18 6 42 14.3 
3 (12)* urban 247 6 - 15 20 13 - 28 17 3 37 11.3 
4 (21) rural 107 6 - 15 11    8 - 16 7 4 39 12.7 
5 (21)* rural 222 6 - 15  20 16 - 24 12 3 40 11.8 
6 (89) urban 630 16 - 20 20 16 - 26 8 7 41 11.4 
7 (9)* urban 574 6 - 15 21 19 - 25 25 6 37 10.1 
8 (23) rural 68 6 - 15 10 1 - 16 5 3 46 17.5 

* All with new annexe. School 5 also has building from 1927 for the youngest pupils. 
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Table 7 - Informations about School Buildings. 
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12.  Discussion 

12.1 The Condition of Teachers' Voices in North East Iceland 

(i) Vocal Symptoms 

It is clear from the teachers' responses given by teachers that many of them 

suffer to some extent from vocal symptoms, the most common being dry 

throat, tickly throat, sore throat and vocal fatigue when reading aloud or 

singing.  Thus one third suffered from a sore or tickly throat and hoarseness 

without having a cold, and half of the teachers complained of a dry throat and 

41% of vocal fatigue when reading aloud. 

In Iceland teachers read a great deal to their pupils, especially the youngest 

of them, and particularly during the 15 minute break when children are eating 

their packed snacks.  This "break“ comes after two periods of solid teaching, 

each period being 40 minutes.  Probably many of the teachers must 

therefore be vocally tired before they begin reading and in addition they often 

have to raise and strain the voice in order to keep the childrens' attention.  

Furthermore teachers of young children also sing frequently and because the 

vocal range of children is considerably higher than that of adults (Kent, 1976) 

teachers must strain their voices to reach these higher ranges, resulting in 

abusive vocal behaviour and consequent vocal fatigue.  In fact the results of 

this current study indicate that a considerable number of teachers already 

suffer from vocal fatigue especially while reading aloud or singing.  It was 

striking how the results pointed out that those who complained of having 

vocal fatigue (while reading aloud, while singing and in conversation) 

complained also of having serious vocal symptoms like pitch breaks (p<0,001 

and p<0,0001), lump in the throat (p<0,0001), voice failing to project in large 
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rooms (p<0,01 and p<0,001) and hoarseness without a cold (p<0,0001) 

(table 8). 

In this present study, 1/5 th of the original 331  teachers had multiple 

symptoms (3+).  In Sapir et al's (op.cit (b)) research those teachers who 

suffered from such multiple symptoms were more likely to seek medical 

intervention, experience teaching difficulties and to be chronically stressed by 

their voice problems.  Such a connection was not so evident in this Icelandic 

research but it was obvious that those who complained of having multiple 

symptoms (3+) complained more of vocal symptoms than those with 2 or 

fewer symptoms.  This is clear from comparison between the groups 

(p<0,0001). 

Unfortunately teachers were not asked about psychological issues or their 

attitudes towards the stress factors which accompany the occupation and 

which are known to influence the voice (Raven, op.cit; Freidl,W. et al, op.cit) 

It is worth noticing how many teachers complained about problems such as 

discomfort in the shoulders, back, shoulder blades and neck muscles - half of 

the group of 313 teachers.  Teachers are often required to work in 

circumstances which put stress on these muscles, bent over pupils' desks or 

low tables, writing on blackboards or working with computers (11% of the 331 

teachers worked daily with computers; figure 15 for Q 9) or photocopiers at 

inappropriate heights.  A recent project (Mathieson, op.cit) has indicated that 

people with dysphonia detect discomfort in the throat muscles which indicate 

connections  between discomfort in those muscles and vocal symptoms. 
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ii) Voice Training 

Results of this study show that 35% of teachers have received instruction in 

singing to a greater or lesser degree (25% having received some sort of 

instruction in choral singing).  In spite of this, no significant difference was 

found in the incidence of vocal complaints between this group and those who 

had not received any voice training.  Those who had taken singing lessons 

complained significantly less about vocal fatigue while singing than others 

(<0,0001).  A different sort of vocal production is used in singing than 

speech (Forchammer, op.cit; Sundberg et al, 1991) and although people 

receive some instruction in singing it should not be assumed that this is 

professional voice training.  Singers may have vocal symptoms in speaking 

even though their voice training may prevent their developing vocal fatigue 

while singing. 

(iii) Teachers seeking Help 

In Sapir's study (op.cit (b))1% of teachers had been to a speech therapist. In 

this study 5% of teachers claimed to have visited a speech therapist.  On 

closer investigation however it emerged that only 1% had actually received 

treatment, the others having only attended workshops.  As Comins, R., 

(op.cit) and Cooper (op.cit (a)) pointed out, teachers seem to accept that the 

voice will inevitably break or they consider voice loss as an "occupational 

hazard“.  This applies equally to Icelandic teachers as well as teachers in 

neighbouring countries. We can therefore probably infer that the problem is 

compounded; vocal defects are probably due to multifarious causes - 

physiological, psychological and environmental.  Last but not least vocal 

problems result from lack of knowledge on the part of teachers and school 
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authorities regarding the consequences of misuse and abusive vocal 

behaviour, from lack of knowledge concerning preventative measures, and 

from lack of knowledge about how to make good any damage to the voice. 

12.2  Timing of Vocal Symptoms 

Results indicated  that teachers suffered  much less from these symptoms 

when they are not teaching e.g. during the summer leave and at the 

weekends.  It is reasonable to expect that most Icelandic teachers use their 

voices less during the three months summer leave from teaching.  In the 

survey it was considered interesting to see the incidence of voice symptoms 

in the autumn when teachers suddenly find themselves making great 

demands on their voices and subsequently whether there was any noticeable 

difference in the spring.  For this reason teachers from the eight school 

sample group were vocally assessed in September 1992, the first month of 

the academic year, and secondly at the end of May 1993 just before the end 

of the academic year.  By the end of the teaching period the voice quality 

seems to have  worsened i.e. 51% of teachers' voices were poorer in the 

spring evaluation  against 45% from the autumn evaluation (criterias 3,4,5), 

and  9% of the voices  had worsened to a degree which could be a 

handicap to the teacher (0% to 9% very severe voice problems, criteria 5).  

On the other hand 11% of the voices seemed  to have improved from 

autumn to spring (criteria 1 showing increase from 20% to 31% for normal 

voices) (figure 6).  

Since the vocal assessments were not made in ideal environments, nor with 

first class equipment and by only two speech therapists, who judged the 

voices together, it is only possible to talk about likely indications.  
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12.3  Teachers Assessment of their own Voices 

The response from teachers must be considered good given that 86.5% of 

them completed the questionnaires.  This high figure shows that teachers' 

are not indifferent about their voices.  

If the results of teachers' own assessment of their voices are considered, one 

third of them gave replies that seem to indicate that they are not satisfied with 

their voices.  Furthermore amongst them were 9% who considered their 

voices unable to cope with the demands of teaching. 

  

12.4  Difference in reported Vocal Symptoms between 
Specific Teacher Groups 

(i) Difference in Vocal Quality between Head Teachers and Sport 

Teachers. 

Rantala et al (op.cit), showed how different demands are made on teachers' 

voices according to various factors such as subject area and teaching styles.  

But the age of pupils and the teaching conditions are also of importance.  

Because of the nature of their work and their working environment the 

teaching group who face the greatest vocal demands are without doubt 

sports teachers as they often have to use their voices in  large, echoing,  

sports halls and out doors.  Where vocal usage has been investigated in 

other similar professional groups like female army instructors (Sapir et al, 

op.cit (a)) and aerobic instructors (Heidel and Torgerson, op.cit), it has 

revealed  vocal symptoms are common amongst these types of groups. 
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In Iceland sports teachers teach swimming as well as general physical 

education and all schools have access to good, heated, indoor or outdoor 

swimming pools.  Because of the danger of infection, chlorine is used, given 

rise to polluting evaporating vapours.  When the responses of 43 sports 

teachers were compared to a similarly large group of head teachers (42) it 

was revealed that sports teachers complained more and more often of sore 

throat, hoarseness without a cold, stubborn cough and vocal fatigue.  On the 

other hand head teachers complained more of aches in the shoulders and 

neck muscles which may point to working conditions at a desk. 

Sports teachers complained three times as often about loss of their voices 

compared with head teachers and the sports teachers assessed their own 

voices poorly especially with regard to dynamic range (loudness) and 

stamina.  Some research has identified voice problems among those who 

shout orders to others, such as aerobic instructors and army instructors 

(Sapir, op.cit (a); Heidel and Thorgerson op.cit).  Icelandic sports teachers 

often have to shout instructions.   

  

According to Ceuppens (op.cit) sports teachers have shown voice intensities 

between 72 and 90dB which indicates that circumstances force them to strain 

the voice to be heard.  In a silent room the sound of a normally speaking 

voice has been measured around 50 dBA at a distance of 1 meter.  The 

sound level of the speaking voice increases with 3dB for each 10 dB increase 

in the ambient noise level starting from 40 dBA - due to the "Lombard Effect" 

(Van Heusden et al, op.cit). 
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12.5  Vocal Symptoms in Possible  Correlation to 
Environmental Factors 

(i) Teachers Complaints about Vocal Symptoms compared to their 

Opinion on Internal Air Quality, Temperature and Acoustic.  

Teachers are in general satisfied with the temperature but the same cannot 

be said about their opinion on internal air quality or acoustics, where they 

express disatisfaction.  This reflects in correlation as teachers who found 

the internal air quality good complained less about having a dry throat than 

those who found the internal air quality bad  (p<0,0001).  There was also a 

significant correlation between those who found internal air quality bad and 

those having pitch breaks (p<0,002) and lump in the throat (p<0,03).  

Interestingly 20% of the 63 people who were satisfied with the internal air 

quality were head teachers. 

Significant correlation was found between those who complained about poor 

acoustics and those who complained about dry throat (p<0,04), pitch breaks 

(p<0,03) and voice fails to project (p<0,04). 

No significant correlation was found between those who complained about 

too high / too low heating and those having vocal symptoms. 
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Results from 141 teachers in the eight school sample indicated:    

- that teachers from three schools complained most of vocal symptoms and 

environmental factors. These were teachers from schools No 1,3 and 7, 

schools  No 3 and 7 are the latest built schools.  

- that teachers who have the fewest pupils in their classes complain least 

about vocal symptoms (school No 8).  

Using Pearson's R correlation scale, a relationship was established between 

responses recording dry throat and those citing lump in the throat, sore 

throat, hoarseness without having cold and vocal fatique while reading aloud.  

This indicates that teachers are not only prone to dry throat but that this is 

also associated with other symptoms. In addition to this a correlation was 

found between responses recording adverse vocal symptoms and reports of 

bad  atmosphere conditions. 

Conclusion. 

The outcome of this pilot study indicate: 

-  That Icelandic teachers complain as much about vocal symptoms as 

teachers in other countries where similar investigations have been made 

(Sapir et al, op.cit (b); Ohlson, op.cit (a); Pekkarinen et al, op.cit; Bradshaw, 

op.cit; Blackmore, op.cit; Cooper, op.cit (b) ; Siegert, op.cit; Gotaas & Starr, 

op.cit; Comins, op.cit) 

- That the teachers complain much less about vocal symptoms in the 

summertime when they are not teaching 
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- That those teachers who work under difficult circumstances complain more 

about vocal symptoms than teachers whose work does not involve prolonged 

class contact. 

- That one third of the 331 teachers gave replies that seem to indicate that 

they are not satisfied with their voices.  Furthermore amongst them were 9% 

who considered their voices unable to cope with the demands of teaching. 

-  That there is a correlation between reported vocal symptoms of teachers 

and  their views on the internal air and acoustics.  
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Figures 6;7;8;9;10 



Appendix II 194 

 



Appendix II 195 

Figures 11,12,13,14,15, 
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Figure 16 
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Figures 17,18,19,20,21,22 
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Figures 23,24 
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Figure 24 
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Figure 24 
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Figure 25 
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Teaching sport in a
small sports hall

36%

43%

7%
14%

All days

0-3 days

Seldom

Never

Teaching swimning in
an indoor pool

10%

60%

10%

20%
All days

0-3 days

Seldom

Never

     

Teachi ng spor t  i n a
l ar ge spor ts  hal l

41%

38%

17% 4%
Al l  days

0- 3 days

Sel dom

Never

Teaching swimning in
an outdoor pool

11%

40%
19%

30%

All days

0-3 days

Seldom

Never

Figure  28  Responses from 43 Sports Teachers 
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Table 8 - Relationship between Symptoms, Internal Air Quality, 

Acoustic, Heating, Smoking and Voice Training 

a) Those who complained about having hoarseness without cold 

complained more about: 

 Correlation 

vocal fatigue while singing p< 0,0001 

vocal fatigue while reading aloud p< 0,0001 

vocal fatigue in conversation p< 0,0001 

pitch breaks p<0.001 

 

b) Those who complained about having lump in the throat complained 

more about 

 Correlation 

vocal fatigue while singing p< 0,0001 

vocal fatigue while reading aloud p< 0,0001 

vocal fatigue in conversation p< 0,0001 

pitch breaks p<0,0001 
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c) Those who complained about voice failing to project in large rooms 

complained more about 

 Correlation 

vocal fatigue while singing p< 0,01 

vocal fatigue while reading aloud p< 0,01 

vocal fatigue in conversation p< 0,001 

pitch breaks p<0,0001 

 

d) Those who complained about pitch breaks complained more about 

 Correlation 

vocal fatigue while singing p< 0.01 

vocal fatigue while reading aloud p< 0.01 

vocal fatigue in conversation p< 0.001 
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  Correlation 

complained very little about 

vocal fatigue while reading 

aloud 

complained often about vocal  

fatigue while reading aloud 

 

p< 0.01 

complained very little about 

vocal fatigue while singing 

complained often about vocal 

fatigue while singing 

 

p<0.01 

complained very little about 

vocal fatigue in conversation 

complained often about vocal 

fatigue in conversation 

 

p< 0.001 
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f) Those who had 3+ Symptoms (20% of 331 teachers) complained more 

than others about having  

 Correlation 

Dryness in throat p< 0.0001 

Lump in the throat p< 0.0001 

Sore throat p< 0.0001 

Tickly throat p< 0.0001 

Hoarseness without cold p< 0.0001 

Stubborn cough p< 0.0001 

Vocal fatigue while reading aloud p< 0.0001 

Vocal fatigue while singing p< 0.0001 

Vocal fatigue in conversation p< 0.0001 

Pitch breaks p< 0.0001 

Voice failing to project  in large rooms p< 0.0001 

Aching back / shoulders   p< 0.0001 

Ache in shoulder blades / muscular 

Ache of the throat 

p< 0.01 
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g) No correlation was found between smoking and vocal symptoms 

h) Those who had taken singing lessons complained less about vocal 

fatigue while singing 

 Correlation 

 p< 0.0001 

 

i) Those who found internal air quality bad complained about having 

more often 

 Correlation 

Lump in the throat p< 0.03  

Sore throat p< 0.12  

Tickly throat p< 0.09  

Pitch breaks p< 0.002 

Vocal fatigue while singing p< 0.04  

Muscular ache in throat p< 0.007  



Appendix II 210 

j) Those who found internal air quality good complained less about 

 Correlation: 

Dryness in the throat p<0.0001 

Pitch breaks p<0.08  

k) Those who complained about bad acoustic in the classroom 

complained about 

 Correlation 

Dryness in the throat p< 0.04  

Pitch breaks p< 0.03 

Voice failing to project in large rooms p< 0.04 

Vocal fatigue in conversation  p< 0.06  

l) Those who found acoustic in classrooms good complained less 

about dry throat 

 Correlation 

Dryness in the throat p< 0.04  

Pitch breaks p< 0.05 

Voice failing to project in large rooms p< 0.04 
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m) No significant correlation was found between those who 

complained about too high / too low heating and those having vocal 

symptoms 



 

Appendix III 
Evaluation 

of Teachers Voices 
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List 2 Results from Judgement of 8 British and 6 Icelandic 
Judges on 15 Voices 

 

List of 20 voices for perceptual judgement of 8 British and 6 
Icelandic speech and language therapists 
Voice Gender Birth     
No. 1 female 1961     
No. 2 female 1955   
No. 3 male  1954   
No. 4 female 1965   
No. 5 female 1951     
No. 6 female 1928 
No. 7 female 1960 
No. 8 female 1929 
No. 9 female 1940  excluded * 
No. 10 female 1955  excluded * 
No. 11 female 1952  excluded * 
No. 12 female 1950  excluded * 
No. 13 female 1944 
No. 14 female 1956 
No. 15 male  1950  excluded * 
No. 16 male  1944 
No. 17 female 1951 
No. 18 male  1964 
No. 19 male  1962 
No. 20 female  1949 
* Unclear on tape 
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Table  9 - Perceptual Evaluation of 15 Voices by 6 Icelandic 
Judges 

Voice no 1  Female born 1961 
judge normal  slight  moderate  severe  very severe 

1   x       
2   x       
3   x       
4       x   
5     x     
6 x         

 

Voice no 2  Female born 1955 
judge normal  slight  moderate  severe  very severe 
1 x         
2 x         
3 x         
4   x       
5   x       
6   x       

 

Voice no 3  Male born 1954 
judge normal  slight  moderate  severe  very severe 
1   x       
2 x         
3 x         
4 x         
5     x     
6   x       

 

Voice no 4  Female born 1965 
judge normal  slight  moderate  severe  very severe 
1 x         
2 x         
3 x         
4 x         
5   x       
6 x         
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Voice no 5  Female born 1951 
judge normal  slight  moderate  severe  very severe 
1   x       
2   x       
3   x       
4   x       
5     x     
6   x       

 

Voice no 6  Female born 1928 
judge normal  slight  moderate  severe  very severe 
1 x         
2   x       
3   x       
4 x         
5   x       
6   x       

 

Voice no 7  Female born 1960 
judge normal  slight  moderate  severe  very severe 
1 x         
2   x       
3    x      
4     x     
5   x       
6   x       

 

Voice no 8  Female born 1929 
judge normal  slight  moderate  severe  very severe 
1 x         
2   x       
3    x      
4     x     
5     x     
6     x     
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Voice no 9  Female born 1944 
judge normal  slight  moderate  severe  very severe 
1   x       
2   x       
3   x       
4 x         
5   x       
6   x       

 

Voice no 10  Female born 1956 
judge normal  slight  moderate  severe  very severe 
1     x     
2   x       
3   x       
4 x         
5   x       
6     x     

 

Voice no 11  Male born 1944 
judge normal  slight  moderate  severe  very severe 
1     x     
2   x       
3     x     
4 x         
5   x       
6     x     

 

Voice no 12  Female born 1951 
judge normal  slight  moderate  severe  very severe 
1 x         
2 x         
3  x        
4 x         
5   x       
6   x       
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Voice no 13  Male born 1964 
judge normal  slight  moderate  severe  very severe 
1     x     
2     x     
3     x     
4 x         
5     x     
6       x   

 

Voice no 14  Male born 1962 
judge normal  slight  moderate  severe  very severe 
1 x         
2 x         
3     x     
4 x         
5   x       
6     x     

 

Voice no 15  Female born 1949 
judge normal  slight  moderate  severe  very severe 
1 x         
2 x         
3  x        
4 x         
5   x       
6   x       
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Table 10 - showing Perceptual Evaluation of 15 Voices by 8 British 

Judges 

Voice no 1  Female born 1961 
judge normal  slight  moderate  severe  very severe 
1   x       
2   x       
3   x       
4   x       
5     x     
6     x     
7     x     
8     x     

Voice no 2  Female born 1955 
judge normal  slight  moderate  severe  very severe 
1 x         
2   x       
3   x       
4 x         
5 x         
6   x       
7     x     
8     x     

Voice no 3  Male born 1954 
judge normal  slight  moderate  severe  very severe 
1 x         
2   x       
3   x       
4   x       
5   x       
6   x       
7 x         
8   x       

Voice no 4  Female born 1965 
judge normal  slight  moderate  severe  very severe 
1 x         
2 x         
3 x         
4 x         
5 x         
6   x       
7   x       
8   x       
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Voice no 5  Female born 1951 
judge normal  slight  moderate  severe  very severe 
1   x       
2   x       
3 x         
4    x      
5   x       
6     x     
7     x     
8   x       

Voice no 6  Female born 1928 
judge normal  slight  moderate  severe  very severe 
1   x       
2   x       
3   x       
4   x       
5     x     
6 x         
7 x         
8 x         

Voice no 7  Female born 1960 
judge normal  slight  moderate  severe  very severe 
1 x         
2 x         
3 x         
4   x       
5   x       
6   x       
7 x         
8   x       

Voice no 8  Female born 1929 
judge normal  slight  moderate  severe  very severe 
1     x     
2   x       
3     x     
4   x       
5     x     
6     x     
7   x       
8   x       
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Voice no 9  Female born 1944 
judge normal  slight  moderate  severe  very severe 
1   x       
2   x       
3 x         
4   x       
5   x       
6    x      
7 x         
8     x     

Voice no 10  Female born 1956 
judge normal  slight  moderate  severe  very severe 
1   x       
2   x       
3   x       
4    x      
5     x     
6   x       
7 x         
8     x     

Voice no 11  Male born 1944 
judge normal  slight  moderate  severe  very severe 
1  x        
2 x         
3   x       
4     x     
5     x     
6   x       
7   x       
8   x       

Voice no 12  Female born 1955 
judge normal  slight  moderate  severe  very severe 
1  x        
2 x         
3   x       
4   x       
5   x       
6 x         
7 x         
8   x       
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Voice no 13  Male born 1964 
judge normal  slight  moderate  severe  very severe 
1   x       
2   x       
3     x     
4     x     
5     x     
6     x     
7     x     
8     x     

Voice no 14  Male born 1962 
judge normal  slight  moderate  severe  very severe 
1     x     
2   x       
3    x      
4   x       
5   x       
6   x       
7   x       
8     x     

Voice no 15  Female born 1949 
judge normal  slight  moderate  severe  very severe 
1 x         
2 x         
3 x         
4   x       
5 x         
6   x       
7   x       
8          
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Table 11 - Intrajudge Agreement of the 8 British Judges 

 
 Number of Judges, 8 

 
 

Voice 
No: 

Normal Normal 
/Slight 

Slight Slight/ 
Moderate 

Moderate Sever
e 

Very    
severe 

Overall  
agreement 

1 0 0 4  0 4    0 0 50% 
2 3    0 3  0 2    0 0 33% 
3 2    0 6  0 0 0 0 50% 
4 5    0 3  0 0 0 0 50% 
5 1    0 4  1    2    0 0 25% 
6 3    0 4  0 1    0 0 33% 
7 4   0 4  0 0 0 0 50% 
8 0 0 4  0 4    0 0 50% 
9 2    0 4  1    1    0 0 25% 

10 1    0 4  1    2    0 0 25% 
11 1    1   4  0 2    0 0 25% 
12 3    1   4 0 0 0 0 33% 
13 0 0 2  0 6   0 0 50% 
14 0 0 5 1    2    0 0 33% 

15 * 4    0 3  0 0 0 0 44% 
Interjudge Agreement Over 15 Voices  = 39% 

* one judge did not rate voice 15 

Table 12 - Intrajudge Agreement of the 6 Icelandic Judges 

 Judges (N)  
Voice 
No. 

Normal Normal 
/ Slight 

Slight Slight / 
Moderate 

Moderate Severe Very    
severe 

Overall  
agreemen
t 

1 1    0 3  0 1    1   0 25% 
2 3    0 3  0 0 0 0 50% 
3 3    0 2  0 1     0 0 33% 
4 5    0 1  0 0 0 0 50% 
5 0    0 5  0 1     0 0 50% 
6 2    0 4  0 0 0 0 50% 
7 1   0 3  1   1     0 0 25% 
8 1    0 1  1   3    0 0 25% 
9 1    0 5  0 0 0 0 50% 

10 1   0 3  0 2    0 0 33% 
11 1    0 2  0 3   0 0 33% 
12 3    1    2 0 0 0 0 33% 
13 1    0 0 0 4    1 0   33% 
14 3    0 1 0 2   0 0 33% 
15 3    1    2  0 0 0 0 33% 

Interjudge Agreement Over 15 Voices  = 37% 
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Table 13 - Voices of 19 Icelanders used as Norms 

 
Gender Age Smoke Average Median Mode 
Female 20 no 214 240 256 
Female 20 no 195 232 240 
Female 20 no 221 240 232 
Female 36 no 199 225 232 
Female 40 no 204 232 256 
Female 40 no 189 218 232 
Female 47 yes 172 191 240 
Female 54 no 184 197 204 
Female 52 no 175 204 232 
Female 53 no 198 211 218 
Male 20 no 125 129 121 
Male 20 no 130 129 125 
Male 26 no 141 147 129 
Male 33 yes 137 142 173 
Male 35 no 99 106 121 
Male 41 no 151 168 179 
Male 42 no 118 197 113 
Male 46 yes 121 121 121 
Male  56 no 143 152 148 

 

 

 



Appendix III 226 

List 3. Did you find any of these symptoms of dysphonia in 
common within this group of voices? 

 

Persistent glottal fry (roughness) Yes No 

Lack of pitch variability Yes No 

Hoarseness Yes No 

Nasality Yes No 

Tension excessive  Yes No 

Tension diminished Yes No 

Breathiness excessive Yes No 
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Intra Judgement of 141 Teachers on Discomfort in Teaching 
Environment in 8 School Sample 

     
Table 14 - Distribution of 141 Teachers in 8 School Sample 

 
 Number % 
school 1 17 11.97 
school 2 24 16.90 
school 3 20 14.08 
school 4 11 7.75 
school 5 15 10.56 
school 5 16 10.56 
school 7 31 21.83 
school 8 8 5.63 
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Table 15 -  Ocurrence of Vocal Symptoms and Discomfort because of 
Environmental Factors according to opinion of 141 teachers  

 
 Teachers   Teachers 
Number 141  Number 141 
Schools (N) 8  Schools (N) 8 
Year  1992/93  Year  1992/93 
Symptoms %  Time of 

Symptoms 
 
% 

dry throat 63  During weekends 16 
lump in the throat 25  in the mornings 28 
sore throat 35  while  teaching 48 
tickly throat 39  in the evenings 28 
hoarseness without a cold 34  in the summer 13 
stubborn cough 17  in the autumn 36 
vocal tiredness when reading aloud 57  in the winter 42 
vocal tiredness when singing 45  in the spring 32 
vocal tiredness in conversation 13    
pitch breaks 18    
aching shoulders 47    
back ache 43    
aching shoulder blades 39    
muscular ache in the throat 45    

 
 Teachers   Teachers 
Number 141  Number 141 
Schools (N) 8  Schools (N) 8 
School year  1992/93  Year  1992/93 
Temperature %  Internal air 

quality 
% 

Comfortable 75  Good 14 
Too high 20  Adequate 56 
Too low   Bad  29 
Variation    Dry air  
Just adequate   Smells bad  
   Stuffy  
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Occurrence of Vocal Symptoms according to 141 Teachers' 
Opinion 

Table A: Frequent - Table B: Almost never - Table C: Missing 
responses 

Table 16 A - Teachers opinion of symptoms (almost always, often, 

sometimes) 

Total number of 
teachers 141 

school 
No. 1 

school 
No. 2 

school 
No. 3 

school 
No. 4 

school 
No. 5 

school 
No. 6 

school 
No. 7 

school 
No. 8 

Number of 
teachers 

17 24 20 11 15 15 31 8 

Symptoms  % % % % % % % % 
dry throat 53 46 80 36 80 67 77 38 
lump in the throat 18 13 40 9 13 27 42 13 
sore throat 35 25 50 9 33 27 55 0 
tickly throat 65 33 50 18 40 33 39 13 
hoarseness 
without a cold 

24 25 50 18 33 40 48 0 

stubborn cough 47 4 10 27 13 13 16 13 
vocal tiredness 
when reading 
aloud 

76 54 60 45 53 47 65 38 

vocal tiredness 
when singing 

65 58 40 27 47 27 48 25 

vocal tiredness in 
conversation 

29 4 20 9 20 13 10 0 

pitch breaks 18 13 15 9 20 33 23 0 
voice fails to 
project 

41 38 20 27 53 13 19 25 

shoulder ache 29 50 60 73 33 53 48 38 
backache 35 38 55 82 47 47 39 13 
aching shoulder 
blades 

29 38 65 73 40 20 32 25 

musc. ache in the 
throat 

53 42 60 82 40 20 42 38 
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Table 16B - Teachers opinion of symptoms (almost never)  

 
Total number of 
teachers 141 

school 
No. 1 

school 
No. 2 

school 
No. 3 

school 
No. 4 

school 
No. 5 

school 
No. 6 

school 
No. 7 

school 
No. 8 

Number of 
teachers 

17 24 20 11 15 15 31 8 

Symptoms % % % % % % % % 
         
dry throat 12 8 15 36 7 7 3 50 
lump in the throat 47 50 35 64 47 60 29 50 
sore throat 12 17 15 27 13 13 10 38 
tickly throat 12 29 20 27 20 33 13 38 
hoarseness 
without a cold 

12 38 35 36 47 20 16 50 

stubborn cough 18 46 45 27 40 40 39 75 
vocal tiredness 
when reading 
aloud 

12 13 15 27 27 20 29 38 

vocal tiredness 
when singing 

18 21 20 45 20 13 26 50 

vocal tiredness in 
conversation 

41 54 50 64 67 40 39 63 

pitch breaks 24 50 50 64 40 27 26 75 
voice fails to 
project 

18 29 35 27 13 13 23 63 

shoulder ache 29 21 25 0 7 33 23 50 
back ache 24 13 15 18 27 40 39 38 
aching shoulder 
blades 

18 21 25 9 13 40 29 50 

muscular ache in 
the throat 

24 25 25 18 7 40 23 38 
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Table 16C - Teachers opinion of symptoms (missing responses) 

 
Total number of 
teachers 141 

school 
No. 1 

school 
No. 2 

school 
No. 3 

school 
No. 4 

school 
No. 5 

school 
No. 6 

school 
No. 7 

school 
No. 8 

Number of 
teachers 

17 24 20 11 15 15 31 8 

Symptoms % % % % % % % % 
dry throat 6 0 0 0 0 7 0 0 
lump in the throat 12 8 0 0 7 7 10 0 
sore throat 12 0 0 0 7 7 3 0 
tickly throat 12 0 10 0 7 7 3 0 
hoarseness 
without a cold 

18 0 0 0 0 7 0 0 

stubborn cough 12 8 0 0 0 7 3 0 
vocal tiredness 
when reading 
aloud 

0 4 0 0 0 13 0 0 

vocal tiredness 
when singing 

12 8 0 0 0 20 6 0 

vocal tiredness in 
conversation 

12 8 0 0 0 7 3 0 

pitch breaks 6 8 0 0 7 7 0 0 
voice fails to 
project 

24 13 0 0 13 27 10 0 

shoulder ache  12 0 0 0 0 0 0 0 
back ache 14 4 0 0 0 0 0 0 
aching shoulder 
blades 

12 0 0 0 7 13 0 0 

muscular ache in 
the throat 

12 0 0 0 7 7 0 13 
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Timing of Symptoms according to 141 Teachers' Opinion 

 

Table A: Frequent  - Table B: Almost never - Table C: Missing 
responses 

 

Table 17A - Timing of Symptoms in 141 Teachers (almost always, often,  

sometimes) 

 
Total number of 
teachers 141 
 

school  
No. 1 

school 
No. 2 

school 
No. 3 

school 
No. 4 

school  
No. 5 

school 
No. 6 

school 
No. 7 

school 
No. 8 

of teachers 17 24 20 11 15 15 31 8 
Timing  of 
the symptoms 

% % % % % % % % 

Weekends 35 13 15 18 13 20 16 0 
Morning 41 25 20 27 33 20 39 13 
While teaching 59 38 50 36 40 40 61 0 
Evening 41 21 35 9 27 20 42 13 
Summer 41 8 20 18 7 20 6 0 
Autumn 59 25 45 45 27 47 48 13 
Winter 53 29 50 45 40 20 68 13 
Spring 41 17 35 45 27 20 55 13 
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Table 17B - Timing of Symptoms in 141 Teachers (almost never) 

 
Total number of 
teachers 141 
 

school  
No. 1 

school 
No. 2 

school 
No. 3 

school 
No. 4 

school  
No. 5 

school 
No. 6 

school 
No. 7 

school 
No. 8 

of teachers 17 24 20 11 15 15 31 8 
Timing of the 
symptoms 

% % % % % % % % 

Weekends 18 42 30 45 33 27 19 75 
Morning 18 42 20 45 47 33 19 50 
While teaching 12 13 15 36 13 7 10 50 
Evening 18 29 25 36 20 27 13 75 
Summer 18 58 30 55 53 47 26 75 
Autumn 12 33 30 36 33 27 10 63 
Winter 12 25 25 36 20 7 13 75 
Spring 12 42 30 36 27 13 13 75 

 

Table 17C - Timing of Symptoms in 141 Teachers (missing responses) 

 
Total number of 
teachers 

school  
No. 1 

school 
No. 2 

school 
No. 3 

school 
No. 4 

school  
No. 5 

school 
No. 6 

school 
No. 7 

school 
No. 8 

of teachers 17 24 20 11 15 15 31 8 
Timing of the 
symptoms 

% % % % % % % % 

Weekends 29 8 15 0 7 13 3 0 
Morning 24 0 10 0 13 13 3 13 
While teaching 18 4 10 0 7 13 3 0 
Evening 18 8 10 0 7 13 3 0 
Summer 29 8 5 0 7 13 6 0 
Autumn 12 4 5 0 7 7 3 0 
Winter 18 0 10 0 7 13 3 0 
Spring 24 8 5 0 7 13 3 0 
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Table 18 - Sample of 141 Teachers' Opinion of own Voice Ability 

 
Total  number  
of teachers 
141 

School 
No. 1 

School 
No. 2 

School 
No. 3 

School 
No. 4 

School 
No. 5 

School 
No. 6 

School 
No. 7 

School 
No. 8 

of teachers 17 24 20 11 15 15 31 8 
Voice ability % % % % % % % % 
sounds good 46 54 75 64 43 65 68 100 
is too high  8 4 16 9 13 11 20 0 
is  too low 38 17 5 9 20 22 16 0 
strong enough 
for teaching 

73 79 80 100 60 90 88 100 

does not meet 
the demands 
of teaching 

8 13 20 0 0 0 10 14 

 

Table 19 - 141 Teachers' Assessment of own Voice 

  Voice sounds good 
 Number % 
No response 10 7.1 
Almost always 28 19.9 
Often 55 39.0 
Sometimes 30 21.3 
Seldom 17 12.1 
Almost never 1 0.7 

  Voice is  too high in pitch 
 Number % 
No response 14 9.9 
Almost always 3 2.1 
Often 13 9.2 
Sometimes 31 22.0 
Seldom 35 24.8 
Almost never 45 31.9 
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  Voice is too low in pitch 
 Number % 
No response 10 7.1 
Almost always 4 2.8 
Often 20 14.2 
Sometimes 30 21.3 
Seldom 25 17.7 
Almost never 52 36.9 

  Voice is strong enough for teaching 
 Number % 
No response 2 1.4 
Almost always 75 53.2 
Often 38 27.0 
Sometimes 15 10.6 
Seldom 10 7.1 
Almost never 1 0.7 

  Voices does not meet the demands of teaching 
 Number % 
No response 11 7.8 
Almost always 6 4.3 
Often 9 6.4 
Sometimes 43 30.5 
Seldom 30 21.3 
Almost never 42 29.8 
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Number Location  

  

1 Ólafsfjörður 

2 Dalvík 

3 Eyjafjörður 

4 Eyjafjörður 

5 Eyjafjörður 

6 Eyjafjörður 

7 Akureyri 

8 Eyjafjörður 

9 Eyjafjörður 

10 Eyjafjörður 

11 Goðafoss area 

12 Húsavík area 

13 Húsavík area 

14 Húsavík area 

15 Húsavík 

16 Mývatn 

17 Öxarfjörður 

18 Kópasker 

19 Raufarhöfn 

20 Þistilfjörður 

21 Þórshöfn 

22 Grímsey 

List 6.  Keys for Locations of 32 Schools (next page) 
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Table 20 - Information about schools 

8 
school 
sample 

Number 
of 

schools 

Loc-
ation 

 

School 
(type) 

School 
(position) 

Pupils 
(number) 

Pupils 
(age 

range) 

Permitted 
full time 

job 

Teachers 
Number 
(qualified

+not 
qualified) 

 1 1 "Grunnskóli" urban 160 6 - 12 10.3 14 
 2 1 "Grunnskóli" urban 64 13 - 15 5.0 12 
Nr.3   3 2 "Grunnskóli" urban 247 6 - 15 19.4 23 
 4 3 "Grunnskóli" rural 46 6 - 14 5.0 10 
 5 4 "Grunnskóli" urban 43 6 - 14 4.4 5 
 6 5 "Grunnskóli" rural 65 6 - 14 6.2 7 
 7 6 "Grunnskóli" rural 86 6 - 15 8.0 8 
No.1 8 7 "Grunnskóli" urban 320 6 - 12 21.4 22 
 9 7 Special 

school 
urban 6 6 - 15 4.0 6 

 10 7 "Grunnskóli" urban 443 6 - 15 29.0 32 
 11 7 "Grunnskóli" urban 411 13 - 15 28.9 30 
 12 7 Special 

school 
urban 99  15 19 

 13 7 "Grunnskóli" urban 392 6 - 12 24.1 29 
No. 6 14 7 College urban 630 16 - 20 39.0 43 
 15 7 "Grunnskóli" urban 162 6 - 12 14.3 15 
No. 7 16 7 "Grunnskóli" urban 574 6 - 15 37.0 40 
No. 5 17 8 "Grunnskóli" rural 222 6 - 15 15.5 19 
 18 9 "Grunnskóli" urban 57 6 - 13 4.9 8 
 19 10 "Grunnskóli" urban 70 6 - 15 7.5 9 
No. 8 20 11 "Grunnskóli" rural 68 6 - 15 8.0 10 
 21 12 "Grunnskóli" rural 5 6 - 12 1.8 4 
No. 4 22 13 "Grunnskóli" rural 107 6 - 15 10.7 12 
 23 14 "Grunnskóli" rural 37 6 - 14 4.5 8 
No. 2 24 15 "Grunnskóli" urban 388 6  - 14 26.5 30 
 25 15 "Grunnskóli" urban 36 15 3.4 12 
 26 16 "Grunnskóli" rural 80 6 - 14 8.9 10 
 27 17 "Grunnskóli" rural 36 1 - 10 4.5 6 
 28 18 "Grunnskóli" urban 29 6 -12 3.7 5 
 29 19 "Grunnskóli" urban 56 6 - 15 5.7 6 
 30 20 "Grunnskóli" rural 14 6 - 12 2.5 5 
 31 21 "Grunnskóli" urban 88 6 - 15 7.6 8 
 32 22 "Grunnskóli" urban 14 6 - 12 2.4 2 
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Results from Teachers and Ancillary Staff in 8 School 
Sample - Comparison 

 
Table 21 (frequency tables)  - Teachers and Ancillary Staffs´ Opinion 

on Environmental Factors 

Ancillary Staff        Teachers 

Responses from 58 Subjects      Responses from 63 Subjects 

Temperature                                                  
 Number  %   Number  % 
No response 0 0  No response 1 1.6 
Too warm 20 34.48  Too warm 11 17.5 
Just adequate  32 55.17  Just adequate  48 76.2 
Too cold 0 0  Too cold 0 0 
Variation 6 10.34  Variation 3 4.8 

 

Internal air quality                                      
 Number  %   Number  % 
No response 1 1.72  No response 1 1.6 
Good 3 5.17  Good 7 11.1 
Just adequate  34 58.62  Just adequate  32 50.8 
Bad 20 34.48  Bad 23 36.5 
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Table 22 (frequency tables) - Teachers and Ancillary Staffs´ Opinion on 

Vocal Symptoms 

Ancillary Staff           Teachers 

Responses from 58 Subjects     Responses from 63 Subjects 

Dryness in throat                  Dryness in throat 
  
 Number  %   Number % 
No response 0 0  No response 1 1.6 
Almost always 3 5.17  Almost always 1 1.6 
Often 14 24.14  Often 16 25.4 
Sometimes 20 34.48  Sometimes 18 28.6 
Seldom 10 17.24  Seldom 17 27.0 
Almost never 11 18.97  Almost never 10 15.9 

Lump in the throat 
 Number  %   Number % 
No response 11 18.97  No response 4 6.3 
Almost always 0 0  Almost always 1 1.6 
Often 3 5.17  Often 5 7.9 
Sometimes 2 3.45  Sometimes 10 15.9 
Seldom 9 15.52  Seldom 13 20.6 
Almost never 11 56.90  Almost never 30 47.6 

Sorethroat                                                              
 Number  %   Number % 
No response 8 13.79  No response 2 3.2 
Almost always 1 1.72  Almost always 0 0 
Often 6 10.34  Often 7 11.1 
Sometimes 10 17.34  Sometimes 12 19.0 
Seldom 14 24.14  Seldom 28 44.4 
Almost never 19 32.76  Almost never 14 22.2 

 Tickly throat 
 Number  %   Number % 
No response 12 20.69  No response 0 0 
Almost always 1 1.72  Almost always 0 0 
Often 1 1.72  Often 7 11.1 
Sometimes 11 18.97  Sometimes 16 25.4 
Seldom 12 20.69  Seldom 18 28.6 
Almost never 21 36.21  Almost never 22 34.9 
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Ancillary Staff         Teachers 

Responses from 58 Subjects      Responses from 63 Subjects 

Hoarseness without cold   
 Number  %   Number % 
No response 8 13.79  No response 3 4.8 
Almost always 0 0  Almost always 1 1.6 
Often 4 6.90  Often 5 7.9 
Sometimes 9 15.52  Sometimes 14 22.2 
Seldom 12 20.69  Seldom 19 30.2 
Almost never 24 41.38  Almost never 21 33.3 
Missing 1 1.72  Missing 0 0 

Stubborn cough 
 Number  %   Number % 
No response 14 24.14  No response 3 4.8 
Almost always 1 1.72  Almost always 1 1.6 
Often 0 0  Often 5 7.9 
Sometimes 9 15.52  Sometimes 2 3.2 
Seldom 7 12.07  Seldom 22 34.9 
Almost never 26 44.83  Almost never 30 47.6 
Missing 1 1.72  Missing 0 0 

Vocal fatigue while reading                 Vocal fatigue while reading    
 Number  %   Number % 
No response 13 22.41  No response 3 4.8 
Almost always 0 0  Almost always 1 1.6 
Often 3 5.17  Often 10 15.9 
Sometimes 4 6.90  Sometimes 23 36.5 
Seldom 10 17.24  Seldom 11 17.5 
Almost never 28 48.28  Almost never 15 23.8 

Vocal fatigue while singing                                    
 Number  %   Number % 
No response 13 22.41  No response 6 9.5 
Almost always 0 0  Almost always 2 3.2 
Often 3 5.17  Often 10 15.9 
Sometimes 6 10.34  Sometimes 13 20.6 
Seldom 8 13.79  Seldom 15 23.8 
Almost never 28 48.28  Almost never 17 27.0 
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Ancillary Staff         Teachers 

Responses from 58 Subjects     Responses from 63 Subjects 

Vocal fatigue in conversation              Vocal fatigue in conversation 
 Number  %   Number % 
No response 11 18.97  No response 3 4.8 
Almost always 0 0  Almost always 0 0 
Often 2 3.45  Often 1 1.6 
Sometimes 4 6.90  Sometimes 6 9.5 
Seldom 7 12.07  Seldom 19 30.2 
Almost never 34 58.62  Almost never 34 54.0 

Pitch breaks 
 Number  %   Number % 
No response 9 15.52  No response 2 3.2 
Almost always 0 0  Almost always 0 0 
Often 2 3.45  Often 1 1.6 
Sometimes 6 10.34  Sometimes 12 19.0 
Seldom 14 24.14  Seldom 18 28.6 
Almost never 27 46.55  Almost never 30 47.6 

Shoulder ache 
 Number  %   Number % 
No response 5 8.62  No response 1 1.6 
Almost always 3 5.17  Almost always 2 3.2 
Often 10 17.24  Often 12 19.0 
Sometimes 22 37.93  Sometimes 15 23.8 
Seldom 9 15.52  Seldom 13 20.6 
Almost never 9 15.52  Almost never 20 31.7 
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Ancillary Staff         Teachers 

Responses from 58 Subjects      Responses from 63 Subjects 

Backache                                Backache 
 Number  %   Number % 
No response 3 5.17  No response 2 3.2 
Almost always 3 5.17  Almost always 4 6.3 
Often 9 15.52  Often 8 12.7 
Sometimes 20 34.48  Sometimes 14 22.2 
Seldom 11 18.97  Seldom 15 23.8 
Almost never 11 18.97  Almost never 20 31.7 
Missing 1 1.72  Missing 0 0 

 

Aches in the shoulder blades                   Aches in the shoulder 
blades 
 Number  %   Number % 
No response 6 10.34  No response 3 4.8 
Almost always 4 6.90  Almost always 2 3.2 
Often 7 12.07  Often 11 17.5 
Sometimes 20 34.48  Sometimes 9 14.3 
Seldom 12 20.69  Seldom 18 28.6 
Almost never 9 15.52  Almost never 20 31.7 

 

Muscular ache of the throat                         Muscular ache of the 
throat 
 Number  %   Number % 
No response 5 8.62  No response 3 4.8 
Almost always 2 3.45  Almost always 4 6.3 
Often 11 18.97  Often 7 11.1 
Sometimes 16 27.59  Sometimes 16 25.4 
Seldom 12 20.69  Seldom 12 19.0 
Almost never 12 20.69  Almost never 21 33.3 
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Table 23 (frequency tables) Teachers and Ancillary Staffs´ Opinion on 

timing of discomfort in the throat 

Ancillary Staff          Teachers 

Responses from 58 Subjects     Responses from 63 Subjects 

Weekends                                                              
 Number  %   Number % 
No response 11 18.97  No response 7 11.1 
Almost always 1 1.72  Almost always 0 0 
Often 2 3.45  Often 4 6.3 
Sometimes 11 18.97  Sometimes 6 9.5 
Seldom 14 24.14  Seldom 22 34.9 
Almost never 19 32.76  Almost never 24 38.1 

Mornings                                                                   
 Number  %   Number % 
No response 5 13.79  No response 5 7.9 
Almost always 1 1.72  Almost always 3 4.8 
Often 7 12.07  Often 1 1.6 
Sometimes 14 24.14  Sometimes 13 20.6 
Seldom 13 22.41  Seldom 18 28.6 
Almost never 18 31.03  Almost never 23 36.5 

While teaching 
 Number  %   Number % 
No response 0 0  No response 5 7.9 
Almost always 0 0  Almost always 1 1.6 
Often 0 0  Often 5 7.9 
Sometimes 0 0  Sometimes 22 34.9 
Seldom 0 0  Seldom 15 23.8 
Almost never 0 0  Almost never 15 23.8 

Evenings                                                                    
 Number  %   Number % 
No response 8 13.79  No response 5 7.9 
Almost always 1 1.72  Almost always 1 1.6 
Often 6 10.34  Often 6 9.5 
Sometimes 11 18.97  Sometimes 8 12.7 
Seldom 12 20.69  Seldom 21 33.3 
Almost never 20 34.48  Almost never 22 34.9 
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Ancillary Staff          Teachers 

Responses from 58 Subjects      Responses from 63 Subjects 

Summer                                                                   
 Number  %   Number % 
No response 12 20.69  No response 8 12.7 
Almost always 1 1.72  Almost always 0 0 
Often 0 0  Often 3 4.8 
Sometimes 7 12.07  Sometimes 6 9.5 
Seldom 16 27.59  Seldom 20 31.7 
Almost never 22 37.93  Almost never 26 41.3 

                                                                  
Autumn 
 Number  %   Number % 
No response 14 24.14  No response 3 4.8 
Almost always 2 3.45  Almost always 2 3.2 
Often 0 0  Often 8 12.7 
Sometimes 11 18.97  Sometimes 13 20.6 
Seldom 11 18.97  Seldom 16 25.4 
Almost never 20 34.48  Almost never 21 33.3 

Winter                                                                       
 Number  %   Number % 
No response 6 10.34  No response 4 6.3 
Almost always 3 5.17  Almost always 2 3.2 
Often 6 10.34  Often 9 14.3 
Sometimes 13 22.41  Sometimes 14 22.2 
Seldom 14 24.14  Seldom 13 20.6 
Almost never 16 27.59  Almost never 21 33.3 

Spring                                                                      
 Number  %   Number % 
No response 9 15.52  No response 6 9.5 
Almost always 1 1.72  Almost always 1 1.6 
Often 1 1.72  Often 6 9.5 
Sometimes 13 22.41  Sometimes 12 19.0 
Seldom 14 24.14  Seldom 18 28.6 
Almost never 20 34.48  Almost never 20 31.7 
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Table 24 (frequency tables) - Responses from Teachers and Ancillary 

Staff on Medication, Smoking,  Voice Treatment, Voice Loss and 

working in Rooms with Carpets 

Ancillary Staff          Teachers 

Responses from 58 Subjects     Responses from 63 Subjects 

Medication                                                     
 Number  %   Number % 
No response 6 10.3  No response 10 15.9 
None 47 81.0  None 53 84.1 
Asthma medication 1 1.7  Asthma medications 1 1.6 
Allergic medications 1 1.7  Allergic medications 0 0 
Other sprays 1 1.7  Other sprays 2 3.2 
Other medications which 
dry out mucous 
membrane 

1 1.7  Other medications which 
dry out mucus 
membrane 

3 4.8 

Will not answer 1 1.7  Will not answer 0 0 

Smoking                                                  
 Number  %   Number % 
No response 4 6.9  No response 1 1.6 
Never 23 39.7  Never 31 49.2 
Stopped months ago 3 5.2  Stopped months ago 1 1.6 
Stopped years ago 9 15.5  Stopped years ago 9 14.3 
Daily 13 22.4  Daily 12 19.0 
Few times a week 2 3.4  Few times a week 2 3.2 
Few times a month 3 5.2  Few times a month 1 1.6 
On odd occasions 1 1.7  On odd occasions 6 9.5 

Been to doctor because of voice         Been to doctor because of voice 
 Number  %   Number % 
No response 1 1.7  No response   
Never 54 93.1  Never 59 93.7 
Once  2 3.4  Once  2 3.2 
Few times 1 1.7  Few times 2 3.2 

Been to a doctor because of  throat    Been to a doctor because of throat 
 Number  %   Number % 
No response 3 5.2  No response 2 3.2 
Never 49 84.5  Never 45 71.4 
Once  0 0  Once  11 17.5 
Few times 6 10.3  Few times 5 7.9 
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Received treatment from speech Received treatment from  
and language therapist speech and language therapist 
 Number  %   Number % 
No response 6 10.3  No response 1 1.6 
Yes 0 0  Yes 5 7.9 
No 52 89.7  No 57 90.5 

 

Suddenly loss of voice Suddenly loss of voice 
 Number  %   Number % 
No response 2 3.4  No response 1 1.6 
Never 45 77.6  Never 43 68.3 
Once 5 8.6  Once 8 12.7 
A few times 6 10.3  A few times 11 17.5 

 

Working in rooms with carpets Working in rooms with carpets 
 Number %   Number % 
No response 32 55.1  No response 2 3.2 
All  days 14 24.1  All  days 17 27.0 
Most days 5 8.6  Most days 5 7.9 
Some days    Some days 4 6.3 
Never 7 12.0  Never 35 55.6 
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Results from Pupils Assessment 

 

Table 25A (frequency tables) - Pupils Opinion on Temperature in 

Classrooms and Sports - Halls 

Pupils 1993 - 1994                     Pupils 1994 - 1995 

Responses from 183 Subjects         Responses from 150 Subjects 

 

Temperature in classroom                Temperature in classroom 
 Number  %   Number  % 
No response 3 1.6  No response 1 0.7 
Good 15 8.2  Good 6 4.0 
Just adequate  29 15.8  Just adequate  17 11.3 
Variation 107 58.5  Variation 82 54.7 
Too hot 22 12.0  Too hot 36 24.0 
Too cold 7 3.8  Too cold 8 5.3 

 
Temperature in sports - hall            Temperature in sports - hall 
 Number  %   Number  % 
No response 4 2.2  No response 2 1.3 
Good 58 31.7  Good 46 30.7 
Just adequate  48 26.2  Just adequate  41 27.3 
Variation 43 23.5  Variation 35 23.3 
Too hot 19 10.4  Too hot 12 8.0 
Too cold 11 6.0  Too cold 14 9.3 
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Temperature in Class Rooms
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Figure 35  

 
Pupils' Opinion of Temperature 
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Table 25B (frequency tables) - Pupils Opinion on Internal Air Condition 

in Classroom 

Pupils 1993 - 1994                    Pupils 1994 - 1995 

Responses from 183 Subjects         Responses from 150 Subjects 

Internal air quality in classroom          Internal air quality in classroom 
 Number  %   Number  % 
No response 11 6.0  No response 7 4.7 
Good 4 2.2  Good 11 7.3 
Just adequate  102 55.7  Just adequate  63 42.0 
Bad 66 36.1  Bad 69 46.0 

 
Dry air                                            Dry air 
 Number  %   Number % 
No response 151 82.5  No response 133 88.7 
Yes 31 16.9  Yes 16 10.7 
Missing 1 0.5  Missing 1 0.7 

 

Bad smell                                            Bad smell 
 Number  %   Number % 
No response 137 74.9  No response 115 76.7 
Yes 46 25.1  Yes 34 22.7 
    Missing 1 0.7 

 

Stuffy air                                            Stuffy air 
 Number  %   Number % 
No response 94 51.4  No response 48 32.0 
Yes 89 48.6  Yes 101 67.3 
    Missing 1 0.7 
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Table 26 (frequency tables) - Pupils Opinion on Vocal Symptoms 

Pupils 1993 - 1994 Pupils 1994 - 1995 

Responses from 183 Subjects Responses from 150 Subjects 

Dry throat Dry throat    
 Number %   Number % 
No response 113 61.7  No response 63 42.0 
Yes 70 38.3  Yes 87 58.0 

Ticklythroat                               Tickly throat 
 Number  %   Number % 
No response 171 93.4  No response 104 69.3 
Yes 11 6.0  Yes 46 30.7 
Missing 1 0.5     

Sore throat                                Sore throat 
 Number  %   Number % 
No response 167 91.3  No response 119 79.3 
Yes 16 8.7  Yes 30 20.0 
    Missing 1 0.7 

A feeling of a lump in the throat            A feeling of a lump in the throat 
 Number  %   Number % 
No response 165 902  No response 120 80.0 
Yes 18 9.8   yes 29 19.3 
    Missing 1 0.7 

Hoarseness without cold                  Hoarseness without cold  
 Number  %   Number % 
No response 154 84.2  No response 122 80.0 
Yes 29 15.8  Yes 28 18.7 
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Table 27 (freq. table) - Pupils Opinion on Timing of Discomfort in the 

Throat 

Pupils 1993 - 1994                     Pupils 1994 - 1995 

Responses from 183 Subjects        Responses from 150 Subjects 

During the autumn                             During the autumn 
 Number  %   Number % 
No response 93 50.8  No response 39 26.0 
Almost always 5 2.7  Almost always 4 2.7 
Often 11 6.0  Often 13 8.7 
Sometimes 24 13.1  Sometimes 43 28.7 
Seldom 25 13.7  Seldom 23 15.3 
Almost never 25 13.7  Almost never 28 18.7 

 

During the summer                             During the summer 
 Number  %   Number % 
No response 91 49.7  No response 48 32.0 
Almost always 2 1.1  Almost always 4 2.7 
Often 4 2.2  Often 5 3.3 
Sometimes 16 8.7  Sometimes 18 12.0 
Seldom 29 15.8  Seldom 25 16.7 
Almost never 41 22.4  Almost never 50 33.3 

 

During the winter                              During the winter 
 Number  %   Number % 
No response 67 36.6  No response 33 22.0 
Almost always 6 3.3  Almost always 5 3.3 
Often 28 15.3  Often 29 19.3 
Sometimes 45 24.6  Sometimes 42 28.0 
Seldom 15 8.2  Seldom 22 14.7 
Almost never 22 12.0  Almost never 19 12.7 
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During the spring                            During the spring 
 Number  %   Number % 
No response 68 37.2  No response 39 26.0 
Almost always 8 4.4  Almost always 2 1.3 
Often 16 8.7  Often 22 14.7 
Sometimes 35 19.1  Sometimes 38 25.3 
Seldom 26 14.2  Seldom 30 20.0 
Almost never 30 16.4  Almost never 19 12.7 

 

While teaching                             While teaching 
 Number  %   Number % 
No response 76 41.5  No response 48 32.0 
Almost always 6 3.3  Almost always 4 2.7 
Often 17 9.3  Often 13 8.7 
Sometimes 29 15.8  Sometimes 41 27.3 
Seldom 31 16.9  Seldom 18 12.0 
Almost never 24 13.1  Almost never 26 17.3 

 

Table 28 (frequency tables) - In which Classroom Pupils experienced 

Discomfort of the Throat - Comparison between 2 Pupil-Groups 

Pupils 1993 - 1994                  Pupils 1994 - 1995 

Responses from 183 Subjects       Responses from 150 Subjects 

In classroom                             In classroom 
 Number  %   Number % 
No response 103 56.3  No response 92 61.3 
Yes 80 43.7  Yes 57 38.0 
    Missing 1 0.7 

In sports - hall                            In sports - hall 
 Number  %   Number % 
No response 149 81.4  No response 105 70.0 
Yes 34 18.6  Yes 45 30.0 
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Table 29  - Distribution of 63 Teachers, 58 Ancillary Staff and 333 

Pupils in the 8 School Sample 

 
 School 1 School 2 School 3 School 4 School 5 School 6 School 7 School 8 
teachers (N) 8 11 8 8 0 8 15 5 
ancillary staff 
(N) 

8 9 7 8 8 0 11 7 

pupils (N) 0 68 68 39 43 0 86 29 
         
Total (N) 16 88 83 55 51 8 112 41 

 

Comparison of Type and Timing of Vocal Symptoms amongst 
Teachers, Ancillary Staff and Pupils from the 8 School Sample 

Responses „always“. „often“ and „sometimes“ were counted as one 
group 

Table 30 - Vocal Symptoms amongst Teachers, Ancillary Staff and 

Pupils (in one group) from the 8 School Sample 

 Teachers Pupils Ancillary 
Staff 

Number 63 333 58 
Schools (N) 7 6 7 
Year  1992/93 1993-95 1993/94 
Symptoms % % % 
dry throat 56 48 64 
lump in the throat 25 15 9 
sore throat 30 15 29 
tickly throat 37 19 22 
hoarseness without a cold 32 18 22 
stubborn cough 13  17 
vocal tiredness when reading aloud 54  12 
vocal tiredness when singing 40  15 
vocal tiredness in conversation 11  10 
pitch breaks 21  14 
aching shoulders 46  62 
back ache 41  55 
aching shoulder blades 35  53 
muscular ache in the throat 43  50 
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Table 30A - Vocal Symptoms amongst Teachers, Ancillary Staff and 

Pupils (in two groups) from the 8 School Sample 

 Teachers Pupils Pupils Ancillary 
Staff 

Number 63 183 150 58 
Schools (N) 7 6 6 7 
Year  1992/93 1993/94 1994/95 1993/94 
Symptoms % % % % 
dry throat 56 38 58 64 
lump in the throat 25 10 19 9 
sore throat 30 9 20 29 
tickly throat 37 6 31 22 
hoarseness without a cold 32 16 19 22 
stubborn cough 13   17 
vocal tiredness when reading aloud 54   12 
vocal tiredness when singing 40   15 
vocal tiredness in conversation 11   10 
pitch breaks 21   14 
aching shoulders 46   62 
back ache 41   55 
aching shoulder blades 35   53 
muscular ache in the throat 43   50 
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Table 31 - Timing of Vocal Symptom amongst Teachers, Ancillary Staff 
and Pupils (in one group) from the 8 School Sample 

 
 Teachers Pupils Ancillary Staff 
Number 63 333 58 
Schools (N) 7 6 7 
Year  1992/93 1993-95 1993/94 
Time of Symptoms  

% 
 
% 

 
% 

During weekends 16  24 
in the mornings 27  36 
while  teaching 44 33  
in the evenings 24  31 
in the summer 14 15 14 
in the autumn 37 33 22 
in the winter 40 47 38 
in the spring 30 37 26 

 
Table 31A - Timing of Vocal Symptom amongst Teachers, Ancillary 

Staff and Pupils (in two groups) from the 8 School Sample 

 

 Teachers Pupils Pupils Ancillary Staff 
Number 63 183 150 58 
Schools (N) 7 6 6 7 
Year  1992/93 1993/94 1994/95 1993/94 
Time of Symptoms  

% 
 
% 

 
% 

 
% 

During weekends 16   24 
in the mornings 27   36 
while  teaching 44 28 38  
in the evenings 24   31 
in the summer 14 12 18 14 
in the autumn 37 22 40 22 
in the winter 40 43 50 38 
in the spring 30 32 41 26 
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Table 32 - Results from Teachers, Pupils (in one group) and Ancillary 

Staff on Temperature 

 Teachers Pupils Ancillary Staff 
Number 63 333 58 
Schools (N) 7 6 7 
School year  1992/93 1993 - 95 1993/94 
Temperature % % % 
Comfortable 76 6 55 
Too high 18 18 34 
Too low  5 0 
Variation   57  
Just adequate  14  

 95 - 100% of all groups responded 5 % of teachers commented especially on 
 variations in temperature which does not appear in this table. 10% of ancillary staff 
 commented especially on variations in temperature which does not appear in this 
 table. 

Both teachers and ancillary staff were not given the option of commenting on 
variations in temperature. 

 

Table 32A - Results from Teachers, Pupils (in two groups) and Ancillary 

Staff on Temperature 

 Teachers Pupils Pupils Ancillary Staff 
Number 63 183 150 58 
Schools (N) 7 6 6 7 
School year  1992/93 1993/94 1994/95 1993/94 
Temperature % % % % 
Comfortable 76 8 4 55 
Too high 18 12 24 34 
Too low  4 5 0 
Variation   59 55  
Just adequate  16 11  
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Table 33 - Results from Teachers, Pupils (in one group) and Ancillary 

Staff on Internal Air Quality 

 
 Teachers Pupils Ancillary staff 
Number 63 333 58 
Schools (N) 7 6 7 
Year  1992/93 1993- 95 1993/94 
Internal air quality % % % 
Good 11 5 5 
Adequate 51 49 59 
Bad  37 41 34 
Dry air  14  
Smells bad  24  
Stuffy  58  

 95 - 100% of all groups responded. (NB. Pupils could tick more than one of bad, dry 

 air, smells bad and stuffy air). 

Neither the teachers nor ancillary staff had the opportunity to comment on the 

internal air quality and say why it was unsatisfactory.   

Table 33A - Results from Teachers, Pupils (in two groups) and Ancillary 

Staff on Internal Air Quality in the 8 schools sample 

 
 Teachers Pupils Pupils Ancillary staff 
Number 63 183 150 58 
Schools (N) 7 6 6 7 
Year  1992/93 1993/94 1994/95 1993/94 
Internal air quality % % % % 
Good 11 2 7 5 
Adequate 51 56 42 59 
Bad  37 36 46 34 
Dry air  17 11  
Smells bad  25 23  
Stuffy  49 67  
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Table 34 - Correlation between Responses on Vocal Symptoms and 

Opinion on Internal Air Condition; Teachers, Pupils and Ancillary Staff.  

Scale used: Pearson's  r 

(From highest to lowest correlation 1 > 0) 

Teachers;  63 subjects 
 Dry 

throat 
Lump 
in the 
throat 

Tickly 
throat 

Sore 
throat 

Hoarseness 
without a 
cold  

Vocal fatique 
while reading 
aloud 

Temperature 

Dry throat  0.47 0.69 0.66 0.57 0.58  
Air condition 0.68 0.37 0.64 0.59 0.50 0.56 0.04 
Temperature 0.00 0.40 0.09 0.24 0.09 0.19  

 

Ancillary  staff;  58 subjects 
 Dry 

throat 
Lump 
in the 
throat 

Tickly 
throat 

Sore 
throat 

Hoarseness 
without a 
cold  

Vocal fatique 
while reading 
aloud 

Temperature 

Dry throat  0.48 0.48 0.56 0.53 0.23  
Air condition 0.45 0.03 0.04 0.05 0.14 0.14 0.16 
Temperature 0.34 0.23 0.05 0.24 0.15 0.03  

 

Pupils; 333 subjects 
 Dry 

throat 
Lump 
in the 
throat 

Tickly 
throat 

Sore 
throat 

Hoarseness 
without a 
cold  

Temperature 

Dry throat  0.05 0.06 0.06 0.01  
Air condition 0.22 0.05 0.07 0.01 0.02 0.21 
Temperature 0.06 0.13 0.10 0.03 0.04  
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List 7 List of pollutants in indoor air from the Administration 
of Occupational Safety and Health in Iceland. 

The Icelandic Health and Safety at Work (op.cit) has pointed out some 

pollutants which are to be found in Icelandic houses, among them school 

buildings, that can influence the mucous membranes of the respiratory 

system: 

 

A) FORMALDEHYDE is in the air inside houses where there is chipboard or 

plywood, where urea-formaldehyde foam is used for insulation, and if various 

disinfectants, detergents and paints are used.  It has been pointed out that it 

is found in such small quantities inside houses that the connection with 

irritation is by no means conclusive.  On the other hand a recent study by 

Sundell (op.cit) proved that  " a high formaldehyde concentration in room air 

is associated with a low outdoor air flow rate,“ lost” TVOC ( total volatile 

organic compounds) in room air, ventilation system with no heat exchanger 

and recent year of construction of the building" (op.cit, p31). 

B) VOLATILE ORGANIC COMPOUNDS are usually found in low 

concentration, they can be traced to building materials, furniture, cosmetics, 

tobacco, and office materials, such as photocopying inks and markers. The 

pollution from such materials has been associated with tiredness, 

headaches, dry skin, and mucosal irritation. 
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C) OZONE can be formed by photocopiers and laser printers.  An 

investigation conducted by Sundell (op.cit) showed in a Swedish research 

that presence of photocopying machines is associated with increased risk of 

Sick Building Syndrome (SBS) like hoarse and dry throat.  Most modern 

photocopiers are fitted with ozone filters but these need regular maintenance. 

D) CARBON DIOXIDE. If the levels of carbon dioxide concentration are 

above 0.1% people feel that the air is stuffy.  In the air that people breathe 

the oxygen concentration must be about 20% for it to be wholesome. 

E) SULPHUR DIOXIDE is carried into houses from outside the home.  Its 

concentration is usually about half inside the house compared with the 

outside air because of absorption and chemical interaction. 

F) CARBON MONOXIDE is formed during incomplete combustion, for 

example by smoking. 

G) ANTI MICROBIAL AGENTS which are used in humidifiers to prevent 

microbial proliferation are very irritating materials. 



 

Appendix VI 
Data from Ancillary Studies 
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Data from a Survey into the Teachers' working Environment 
carried out by the Teachers' Union of Iceland 
(Kennarasamband Íslands) during the Winter of 1992/93 

(i) Air-conditioning: 

In 20% of cases air-conditioning was not considered adequate in school 

buildings. 

In between 70% and 80% of cases there were not specially designed rooms 

for using harmful materials, for example in woodwork rooms, kitchens or 

science rooms. 

(ii) Temperature: 

Temperatures were considered inappropriate in 19% of classrooms and in 

15% of sports halls. 

(iii) Humidity: 

Humidity levels were considered inappropriate in 50% of classrooms. 

In 80% of cases there was no monitoring of humidity levels in schools from 

this area. 

(iv) Pollution: 

70% responded that air pollution due to vaporisation of materials caused 

discomfort. 
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A large majority complained that dust caused discomfort. 

More specifically:  

69% said that dust caused discomfort in working rooms (resources room). 

85% said that dust caused discomfort in staffrooms. 

73% said that dust caused discomfort in special subject rooms (woodwork, 

science etc.). 

58% said that dust caused discomfort in classrooms. 

(v) Sound insulation: 

This was considered inadequate in one third of classrooms. 

Data from Surveys carried out by the Icelandic Health and 
Safety at Work Winter 1994 and 1995 

In the survey carried out by the Icelandic Health and Safety at Work in 

October 1994, into carbon dioxide levels in the atmosphere of six Akureyri 

and one neighbouring school, it was revealed that everywhere that 

measurements were taken, average measurements were above the 

recommended levels (800PPM) ( PPM: parts per million) and even above the 

upper limit of 1000PPM.  It was a feature that levels of CO2 increased as 

the lesson progressed. 

In the Icelandic Health and Safety at Work's survey of air conditions in six 

Akureyri schools and one neighbouring schools (school 3) it emerged that 
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according to PMV (Predicted Mean Vote) and PPD (Predicted Percentage 

and Dissatisfied) norms, 90% of those who dwelt in this atmosphere should 

have been happy with it.  "When assessing the quality of internal air quality 

conditions concepts of PMV (Predicted Mean Vote) and PPD (Predicted 

Percentage and Dissatisfied) are used and these concepts and assessment 

procedures are established from international norms ISO 7730. PMV is built 

on a scale from -3 up to +3 and predicts how a large group of people assess 

air conditions“  (Report of air condition in Akureyri schools. Icelandic Health 

and Safety at work, 1995). 



 


