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Abstract

Background: Facilitation of hearing impaired is important because a large 
amount of hearing impaired whose are still awaited for speech and language 
therapy. Persons With Disabilities (PWDS) statistics in Pakistan recently 
released the results of prevalence of Hearing impairment in Pakistan. The data 
indicates that deaf /mute population is n=380548 in number. This shows a large 
amount of Pakistani population facing the problem of speech and hearing. The 
current study was conducted to establish speech and language pathologists are 
being able to interpret the Pure Tone Audiometrical tests and to facilitate them 
with speech therapy.

Objective: To evaluate how much well interpretation speech therapist can 
do in clinical setup.

Methodology: The study was a quantitative survey based. The survey study 
was selected to analyze the knowledge of SLPs regarding the interpretation of 
pure tone audiometrical tests. Data was collected form 43 speech and language 
pathologist/therapists from Lahore, Faisalabad and Rawalpindi/Islamabad who 
were working with the hearing impairment. All the SLPs were qualified clinicians 
who were working in school and private clinic settings. The participants were 
MS degree in SLP and diploma in SLT holder was included in the study. But 
those whose experiences were less than year excluded from this study. A pre 
designed self-made questionnaire was designed which includes 20 items. Each 
question was valid to assess the knowledge regarding pure tone audiometrical 
test. Data was analyzed through SPSS. The result shows that speech and 
language pathologists were aware about the interpretation of audiometrical test 
and developing speech of hearing impaired persons.

Conclusion: The study showed that SLP’s were having mild to moderate 
level interpretation skills which must be enhanced to upgrade the professional 
practice and better clinical practice in management of hearing issues.
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Introduction
The term “hearing impairment” is a generic term which includes 

both situation who are deaf and those who are hard of hearing and 
refers to individual with any type or degree of hearing loss that 
interferes with development [1,2].

Deafness means a hearing impairment that is so severe that the 
student is impaired in processing linguistic information through 
hearing, with or without amplification [3]. The term hard of hearing 
refers to students with hearing impairment who have permanent or 
fluctuating hearing loss which is less severe than the hearing loss of 
students who are deaf and which generally permits the use of the 
auditory channel as the primary means of developing speech and 
language skills [4].

When describing hearing loss it is categorized into three basic 
types of hearing loss, the conductive, sensorineural and mixed hearing 
loss. The degree of hearing loss refers to the severity of the loss [5]. The 
Silverman (1960), Goodman (1965) and American Speech Language 
Hearing Association (ASHA), the degrees of hearing threshold is 

as under, Normal range (0dB to 25dB) Mild range (26dB to 40dB) 
Moderate range (41dB to 70dB) Sever range (71dB to 90dB) Profound 
range (91dB and above) [6].

People with hearing impairments require services of the 
speech and language pathologist [7]. Most individual with hearing 
impairment require the services of a speech and language pathologist 
that may be direct, collaborative and consultative or a combination 
of these [7]. For the indivuals who does not require direct remedial 
services, the speech and language pathologist may assist in designing 
and implementing support for the family member or class teacher [8]. 
This may include preferential seating, room amplification, listening 
centers and personal FM system [9,10]. The role of the speech 
and language pathologist with a deaf student who does not use an 
amplification system (hearing aid) and uses Sign Language with no 
speech for communication may be to serve the classroom teacher as a 
consultant for literacy issues [11].

An Audiologist is a professional who specializes in evaluating and 
treating people with hearing loss [12], Audiologists have extensive 
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training and skills to evaluate the hearing of adults, infants and 
children of all ages [13,14]. Audiologists conduct a wide variety of 
tests to determine the exact nature of an individual’s hearing problem. 
Audiologists present a variety of treatment options to patients with 
hearing impairment. Audiologists dispense and fit hearing aids, 
administer tests of balance to evaluate dizziness and provide hearing 
rehabilitation training and refer patients to physicians when the 
hearing problem needs medical or surgical evaluation and also refer 
to SLPs for their speech. The SLP is dependent on the Audiologist for 
an accurate assessment as only post assessment effective intervention 
can be provided [15]. The audiologist conducts the several type of 
assessment. I.e. audiometry, tympanometry, ASSR and BERA etc. for 
hearing threshold [16].

Materials and Methods
The study was a quantitative survey based. The survey study was 

selected to analyze the knowledge of speech and language pathologist’s 
skills to interpretation of pure tone audiometrical test. The study 
utilized purposive sampling of 43 speech and language pathologists 
working in private and Government settings. The convenient 
sampling was used. It is ensuring that educational background and 
experience of participants should be at least MS degree in speech 
pathology or diploma in speech therapy, they should have experience 
of working with hearing impairment. The participants had experience 
of working in clinical and school settings, likewise the respondents 
had adequate experience of working with hearing impaired children. 
Those speech and language pathologists who do not have diploma 
or MS degree in speech and language pathology from recognized 
institute and have less than one year of experience with hearing 
impairment were not include. The purposive sampling was used as 
only speech and language pathologist were recruited from Lahore, 
Faisalabad and Rawalpindi/Islamabad only. A pre designed self-
made questionnaire was distributed personally and via e-mail to the 
participants in hospitals, clinics and schools. They were informed 
about the purpose of the study. A short information consent form was 
given to participants with a choice to with draw from the study or any 
part either to participate. The participants assured that information 
provided by them will be kept confidential. The questionnaire consist 
of 20 items include 4 different cases, that were reliable and valid to 
check the SLPs knowledge about the interpretation of pure tone 
audiometrical tests.

Special test
Speech audiometry is a subjective test: Measurement of speech 

listening skill, including speech awareness and speech recognition. 
Speech audiometry augment the findings of pure tone test and help to 
determine the actual loss of patient’s hearing.

Tympanometry: Tympanometry is a test for the evaluation of 
the middle ear including eardrum middle-ear function. It helps to 
detecting fluid in the middle ear. Negative pressure in the middle ear, 
any disruption of the ossicular bones any perforation of the eardrum 
and otosclerosis. It also help to determine the loss due to middle ear 
disfunctioning. This test is conducted through the tympanometer and 
graphical representation plotted on tympanogram.

Electrophysiological tests: This test is used for the assessment 
of inner ear. This test is used when the outer hair cells are stimulated 

that are located in the cochlea. That cell is send information to the 
brain and also sends backward towards the middle ear, through the 
ossicles, tympanic membrane and the external auditory canal.

Acoustic reflex testing: Acoustic reflex testing consists of two 
tests, which are stapedius and tensor tympani. Stapedius process 
determining when stapedius muscle to tighten the stapes and the 
tensor tympani reflex measure when eardrum movement in response 
to intense sound.

Auditory Brainstem Response (ABR): Is the computerized test, 
which is used to test the collect information about the inner ear, the 
cochlea and the pathway, which leads to the brain for hearing. This 
test is used for just only those children who have multiple disorders 
and who can’t respond to the standard hearing tests.

Otoacoustic Emissions (OAES): In this test the cochlea is 
stimulated by a sound. When the sound stimulates the cochlea the 
hair cells of the cochlea vibrate. This vibration produces a sound that 
create resonance into the middle ear. The sound can be measured 
with a small probe inserted into the ear canal. This test is used for 
newborns with hearing problem. This test is screaming program and 
also detects the problems of external auditory canal; check the middle 
ear pressure both side of the tympanic membrane, fluid in the middle 
ear and damage to the outer hair cells in the cochlea.

Pure Tone audiometry: The pure tone audiometry test is used for 
the children who are above the age 3 years. In this test a single tone 
is used as a stimulus. In this testing certain stimuli are presented to 
one or both ears of the client at varying intensity level so the hearing 
thresh hold can be measured.

Pure Tone Audiometry is a test, which is used to assess the hearing 
threshold on different frequencies. We can see how much and what 
kind of hearing loss the client shows on each frequencies, which are 
plotted on the audiogram. 

Pure Tone Audiometry gives us information about type, severity 
of hearing loss and residual hearing of the patient. Pure Tone 
Audiometry (PTA) is used to check hearing sensitivity in patients of 
hearing and speech problems. Production of speech sounds depends 
upon hearing and speech and language pathologist also deal with 
speech and hearing that’s why speech and language pathologist plays 
a very important role for the assessment of speech problems with 
hearing.

Results
According to statistical analysis there were n=43. The participant’s 

responses were calculated in percentages. The questionnaire was 
formed with 20 items; the first 12 questions were in the form of cases. 
Each case consists of 3 questions. In cases, they identify the severity, 
problem in speech sounds and selection for therapy. The total 
numbers of respondents were 43 including 81.4% were female and 
18.6% were male. This pie chart # shows that 81.4% of the respondents 
are 20 to 30 years of age while 18.6% of the respondents are 31 to 40 
years of age. 53.5% of the respondents were having M.S SLP/T degree 
while the rest of 46.5% of the respondents were PGD in SLT diploma. 
7% of the respondents work in hospital, 9.3% in clinical while the 
rest of 83.7% of the respondents work in school setup. 79.1% of the 
respondents were Govt. employees while the rest of 20.9% of the 
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respondents work in private setup. Further analysis states that 62.8% 
of the respondents had 1 to 2 years work experience, 27.9% 3 to 4 

years while the rest of 9.3% of the respondents 5 to 6 years of work 
experience. In this question “What of hearing loss is evident from the 
above provided Audiogram?” The table No. 1 shows that 76.7% of the 
respondents responded “mild” which is correct while rest of 23.3% 
respondent respond “moderate” which is incorrect answer.

Discussion
Primary objective of the study was to evaluate how appropriate 

Figure 1: Case I Audiogram.

Figure 2: Case II Audiogram.

Figure 3: Case III Audiogram.

Figure 4: Case IV Audiogram.

(Case I) Responses n (%)

What type of hearing loss is evident 
from the above provided Audiogram? 

Mild 33(76%)

Moderate 10(23%)

This audiogram results indicate the 
patient is unable to hear? 

a whispered 
communication in a quiet 
atmosphere at close

9(21%)

a whispered 
communication in a noisy 
atmosphere at close

20(46%)

high frequencies 6(14%)

low frequencies 6(14%)

don't know 2(4.6%)

Is this patient a true candidate for 
speech therapy? 

Yes 37(86%)

No 3(14%)

Don’t know 3(14%)

Table 1: Case I interpretation by SLP’s.

(Case II) Responses n (%)

What type of hearing loss is evident from the 
above provided Audiogram?

Moderate 2 (4.6%)

Severe 37(86%)

Profound 4(9%)

This audiogram results indicate the patient is 
unable to hear?

a whispered 
conversation 10(2%)

Normal conversation 
(speech) 23(53%)

high frequencies 2(4.6%)

don't know 8(18.6%)

Is this patient a true candidate for speech 
therapy?

Yes 39(90.6%)

No 2(4.6%)

Don’t know 2(4.6%)

Table 2: Case II Interpretation by SLP.

(Case III) Responses n (%)

What type of hearing loss is evident from the 
above provided Audiogram? 

Moderate 4 (9.3%)

Severe 21(48.8%)

Profound 18(41.8%)

This audiogram results indicate the patient is 
unable to hear? 

a whispered 
conversation 6(13.9%)

All speech sounds 16(37.2%)

Whisper sounds 7(16.2%)

high frequencies 6(13.9%)

don't know 8(18.6%)

Is this patient a true candidate for speech 
therapy? 

Yes 33(76.7%)

No 6(13.9%)

Don’t know 4(9.3%)

Table 3: Case III interpretation by SLP.
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the interpretation of scenario based audiogram by speech therapist, 
the first 12 question were in the form of four cases. The secondary 
objective was to evaluate how appropriate the interpretation of 
Audiogram was by the SLP’s.

The range of mild degree was 26dB to 40dB, that client who had 
diagnosed with mild degree “Difficult to identify soft sound such 
as whispering, has difficulty hearing faint speech, needs favorable 
setting, hearing aid, auditory training, lip reading instructions, speech 
conversation and speech correction” [17].

The first question of case 1 defined the severity of the hearing 
impairment. For the first question 76.7% of the respondents 
responded correctly answer while 23.3% of the respondents responded 
incorrectly answer. The 2nd question of the same case looked at 
deficiency of speech sound, this question had 20.9% correctly answers 
while 79.1% were unable to respond correctly. The 3rd question of this 
case questioned the need for speech therapy, 86% of the respondents 
responded correctly while 14% of the respondents failed to provide 
a correct response. The range of moderate degree was 41dB to 70dB, 
that client who had diagnosed with moderate degree “cannot hear 
normal conversation in a quiet atmosphere at close, needs favorable 
setting, auditory training, lip reading instructions, conversation must 
be loud to be understood and there is a great difficulty in a group and 
class room discussion, Hearing aids and speech & language therapy 
is necessary [12]”.

(Case IV) Responses n (%)

What type of hearing loss is evident 
from the above provided Audiogram? 

Moderate 39(90.6%)

Profound 2(4.6%)

Don’t know 2(4.6%)

This audiogram results indicate the 
patient is unable to hear?

a whispered 
communication in a quiet 
atmosphere at close

2(4.6%)

a whispered 
communication in a noisy 
atmosphere at close

23(53.4%)

Normal communication 
in a quiet atmosphere at 
close

14(32.5%)

don't know 4(9.3%)

Is this patient a true candidate for 
speech therapy? 

Yes 39(90.6%)

No 2(4.6%)

Don’t know 2(4.6%)

Table 4: Case IV Interpretation by SLP.

Question Correct False 
A patient reported with mixed hearing loss faces 
difficulty in? 10(23.2%) 33(76.7%)

Conductive hearing loss is a problem in which part of 
the ear? 27(62.7%) 16(37.3%)

If a patient is reported with sensoryneural hearing loss, 
the problem is in? 16(37.3%) 27(62.7%)

How to calculate Pure Tone Average sensitivity level? 22(51.2%) 21(48.8%)

What is on ‘y’ axis of the audiogram? 28(65.1%) 15(34.9%)
The Red ‘O’ symbol indicates which of the following on 
the audiogram? 1(2.3%) 42(97.7)

What frequencies are tested in PTA air conduction 
audiometry? 21(48.9%) 22(51.1)

What frequencies are tested in PTA bone conduction 
audiometry? 16(37.2) 27(62.7%)

Table 5:

In the second case, 3rd questions in which for the 1st question 
86% of the respondents responded correctly answer. The second 
question of the same case consisted of addressing deficiency of speech 
sounds, the 53.5% of the respondents responded correctly. The 3rd 
question of this case was looked at the need for speech therapy, 90.7% 
of the respondents responded correctly answer while 9.3% of the 
respondents failed to provide correct responses.

The range of sever degree was 71dB to 90dB, that client who 
had diagnosed with sever degree “Can only hear very loud noises 
and sounds such as shouting or vacuum cleaner noise, lawn mower, 
at close distances 60-90 dB loss, needs special education for deaf 
children with emphasis on speech, auditory training, Hearing aids 
and speech & language therapy is necessary, may enter into regular 
classes at a later time”.

The third case was also distributed in the same manner and 1st 
41.9% of the respondents responded correctly. The second question 
of the same case the deficiency targeted of speech sounds, the 37.2% 
of the respondents responded correctly. The third question looked 
at for speech therapy, 76.7% of the respondents responded correctly 
while 23.3% of the respondents failed to provide correct responses.

The range of profound degree was above 90dB, that client who 
had diagnosed with profound degree “Difficult to perceive any sound, 
cannot hear speech, may lonely hear very loud noises such as a chain 
saw at close range or the vibrating component of a loud sound, high 
power hearing aids and speech & language therapy is necessary”.

The first question of case 4 defined the severity of the hearing 
impairment. For the first question, 90.7% of the respondents 
responded correctly. The second question of the same case deficiency 
of speech sounds, the 4.7% of the respondents responded correctly. 
The third question looked at for speech therapy, 90.7% of the 
respondents responded correctly while 9.3% of the respondents failed 
to provide correct responses.

This study also looked at individual questions.

In question 13, 23.3% of the respondents responded correctly 
while 76.7% of the respondents failed to provide correct responses.

When bone conduction is in better range rather than the air 
conduction audiometry and the bone conduction, results in normal 
range its mean the conductive hearing loss. In this loss, there are 
some disruption in external canal in the form of wax, foreign object, 
eardrum perforation or other problem in the outer and the middle 
ear like otitus media. 

In question 14, 62.8% of the respondents responded correctly 
while 37.2% of the respondents failed to provide correct responses.

Sensoryneural problem in hearing occurs when there are some 
disfunctioning with the cochlea or the auditory pathway.

In question 15, 37.2% of the respondents responded correctly 
while 62.8% of the respondents failed to provide correct responses.

The studies shows that speech frequencies are 500+1000+2000 
calculate and dived into the 3 shown that the dB average of these 
three frequencies serves quiet well in the predicting the threshold for 
understanding speech.
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In question 16, 51.2% of the respondents responded correctly 
while 48.8% failed to provide correct responses. In question 17, 
65.1% of the respondents responded correctly while 34.9% failed in 
their responses. In question 18, 76.7% of the respondents responded 
correctly while 23.3% failed in their responses. In question 19, 
48.8% of the respondents responded correctly while 51.2% of the 
respondents failed in their responses. In question 20, 37.2% of the 
respondents responded correctly while 62.8% of the respondents 
failed in their responses.

No researches or study, were available to the researcher to 
compare the result of this study.

Conclusion
The study concludes that speech and language pathologist have 

mild to moderate knowledge about the pure tone audiometrical test. 
There were no marked difference respondents with MS degree and 
PGD diploma holder in speech and language pathology. Both groups 
viewed in mild to moderate interpretational skills regarding pure 
tone audiometrical tests. The study investigated about interpretation 
of audiogram, define its severity and selection for speech therapy. 
The study has also identified that there is a great number of women 
choosing to become SLPs total 81% of the surveyed population 
comprised of females. In addition, the vast majority of these 
participants were under 31 years of age. There are only 8 participants 
30 to 40 years of age.
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