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Abstract Aim: (a) To evaluate the performance of children of age range 5-8 years on acoustic reflex 
latency test. (b) To compare the performance of children suspected with auditory processing disorder 
and age matched children with normal hearing. 
Methodology: ARL measure were done at 500 Hz at 10 dB SL of acoustic reflex threshold for 10 
children (20 ears) with normal hearing sensitivity and in 5 children (10 ears) suspected with APD of age 
range of 5-8 years. Inclusion criteria were followed for all.  
Results: The ARL measures in the children with normal hearing sensitivity are comparable with the 
earlier research. In participants suspected with APD, absence or deviance in the ARL measures were 
obtained. 
Discussion: In participants suspected with APD, the deviance or the absence of ARL at 500 Hz could be 
attributed to reduced or deviant lower brainstem processing, especially at superior olivary complex level 
as this is the centre for localization and first level at which crossing of input signal occurs. 
Conclusion: ARL can be used as an faster  objective screening tool for assessment in children with APD 
of age range 5-8 years who cannot be evaluated on formal language assessments or higher linguistic 
tests.  
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I. INTRODUCTION 

Auditory function is a complex process that develops and changes throughout life. Auditory skills related 

to basic perception of frequency, intensity and time develops early reaching maturity by five years of age 

[1]. Normal auditory development provides a solid foundation for the acquisition of more complex 

processes such as speech and language and in turn, academic skills such as reading and writing.  

Auditory processing refers to processes that occur in the auditory system in response to acoustic 

stimuli. The complex process of hearing is sometimes disrupted by the deficits in the central auditory 

nervous system. These deficits whether of structure or origin can occur at any level leading to a wide 

variety of disorder termed auditory processing disorder (APD). Auditory processing disorder is defined as 

an abnormality in the processing of the auditory information. It is usually associated with difficulty in 

listening, speech understanding (especially in challenging situations), learning and language development. 

The earliest stage of the central processing occurs at the cochlear nucleus, where the peripheral 

auditory information diverges into a number of parallel central pathways. Accordingly, the output of the 

cochlear nucleus has several targets. One of these is the superior olivary complex, the first place that the 

information from both the ears interacts and this is the site of initial processing which allows to localize 
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sound in space. Typically individuals with auditory processing disorder have normal hearing when taking 

a traditional pure tone and speech audiometry. A test battery approach is required for differential diagnosis 

of APD to understand its impact and to develop efficacious deficit specific management plans. When 

compared with auditory brainstem response, acoustic reflexometry appears to (a) yield comparable and 

equally valid information (b) as efficient as a test in differentiating retrocochlear pathology (c) much less 

expensive in equipment cost and testing time [2]. 

The reflexometry is now an integral part of clinical audiological test for differential diagnosis. The 

pathway of acoustic reflex includes the structures upto the brainstem level. Different parameters of 

acoustic reflex are acoustic reflex threshold, acoustic reflex decay, acoustic reflex amplitude and acoustic 

reflex latency. The acoustic reflex latency (ARL) measurement has been in focus since 1939. ARL is 

defined as the time for the first detectable impedance change resulting from the stapedial muscle 

contraction following an intense acoustic stimulation; it is the time interval between the onset of an intense 

auditory stimulus and the onset of the middle ear muscle contraction [3]. 

ARLT for 500 Hz was set under the parameters that are reported to elicit better reflex latency . On 

set latency (L1)- latency from onset of stimulus to initial reflex response, ie. 10% on time. On set Latency 

(L2)- latency from response peak to point were reflex reaches 90% return to baseline ,i.e. 90% on time. 

Off set time (L3)- latency from cessation of stimulus to 90%, i.e. 90% off time. Off-set latency (L4)- 

latency from cessation of stimulus to 10%, i.e. 10% off time. 

ARL varies as a function of the method by which the acoustic reflex method is studied. Also it may 

be altered by certain pathological condition of the auditory system [4-7]. Clinically, a change in latency 

may provide early diagnostic information of cochlear pathology, retrocochlear pathology (tumors, or 

degenerative disorders) and brainstem lesions.   

A. Need for the Study: 

The auditory system develops from the peripheral to the central level and as reported by Collins & 

Geschwind[1]  the basic auditory skills reaches maturity by 5 years of age, there is a scarcity of research in 

utilizing the ARL as an objective tool in measuring the integrity of peripheral and central auditory system 

upto lower brainstem in children in the age range of 5-8 years. Hence, the present study was undertaken. 

B. Objective of the present Study: 

 To evaluate the performance of children with normal hearing sensitivity of age range 5-8 years on 
acoustic reflex latency test. 

 To compare the performance of children with auditory processing disorder and age matched 
children with normal hearing. 

II. METHOD 

C. Participants  

The present study is a preliminary study 10 children (20 ears) with normal hearing sensitivity and 5 

children (10 ears) who are already identified as having APD using screening checklist which included 
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10 questions (eg. localization of sound is affected, cannot understand speech in classroom, do not 

respond to name call, asking for repetition etc.) and formal assessments were taken for the present 

study. Age range taken for this study was between 5-8 years as per Collins & Gescheninder; Trehud, 

Schneider & Henderson as cited in Cunnigham, Zecker & Kraus [1], as these age groups are more 

vulnerable and identifying the problem is crucial.  

1. Inclusion criteria: It was ensured in a detailed case history that participants who had no family or 

medical history of any hearing problem were included in the study as control group. These 

participants had bilateral intact tympanic membrane with cone of light visible on Otoscopic 

examination. There pure tone average threshold was of 15 dB HL. Normal middle ear condition 

was ensured with bilateral A type Tympanogram with presence of acoustic reflexes at 500 Hz, 1 

KHz, 2 KHz, 4 KHz and Broad band noise (BBN) was obtained ,with acoustic threshold with in 95 

dB HL to 100 dBHL. Further, they all passed DPOAE screening test. It was ensured that they had 

no problem in the informal APD screening checklist. Speech identification score was above 80% 

and Speech in noise test on these children (depending on the language familiarity of the child either 

Kannada or English) using standardised monosyllabic word list with speech noise at 0 dBSNR was 

around 70% and above. It was ensured that these children were evaluated using words that were 

within their vocabulary. Participants who obtained threshold/ scores within normal range were 

recruited in the control group. 

The children in the Clinical group were brought to the clinic by the parents who suspected 

some hearing problem or attention problem. On case history they showed that their hearing 

sensitivity was within normal range and that their Speech identification scores was below the score 

of 80% as well as their speech in noise test performance was below 50%.  It was ensured that these 

children were evaluated using words that were within their vocabulary. They had A type 

Tympanogram and reflexes were either elevated or absent. 

Test Parameter for Acoustic Reflex latency Test was selected based on the findings of the 

previous study by Shangari,N. [8].  On performing the pilot study in children with normal hearing 

sensitivity, good ARL responses with onset and offset were obtained at 500 Hz and this finding 

was also reported by Shangari,N,[8]. In the study by Shangari,N, [8] it is reported that stimulus 

frequency has an effect on acoustic reflex latency. The latency increases from low frequency to 

high frequency in normal hearing subjects.  Hence, for the present study ARL at 500 Hz was taken. 

Following parameters (Table 1) were used in ARL measurement of the GSI-tympstar impedance 

meter. 
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TABLE 1. 

Parameters used in the present study 

Stimulus  Pure tone 

Frequency 500 Hz 

Stimulus on time 300 milliseconds 

Stimulus off time 600 milliseconds 

Total base time 1000 milliseconds 

Probe tone frequency 226 Hz 

Presentation level Acoustic reflex threshold + 10 dB 

Presentation mode Ipsilateral 

Average  5 

 

2. Procedure: After the participants fulfilled the inclusion criteria, the participants were tested on 

Acoustic Reflex latency threshold test. Acoustic reflex latency measurements were tested in all the 

subjects in both the ears. Although, it has been reported in the previous research that ear of testing 

has no significant ear difference for the ARLT within the same subject and even between gender 

[9],[8]. The presentation of stimulus was done at 10 dB above the reflex threshold. Hence, all the 

participants whose reflexes were within 95 dB were taken for this study, as the maximum intensity 

at which ARL could be performed is 105 dB (ipsilateral condition). The findings of the ARLT 

were analysed using appropriate statistical measurement. Descriptive analysis was carried out on 

the collected data.  

III. RESULTS AND DISCUSSION: 

The mean and standard deviation for ARL measurement done in10 normal ears (group 1) of age 

range 5-8 years for 10% onset time, 90%  onset time, 10% offset time and 90% offset time are as 

depicted in Table 2. 

TABLE 2. 

Mean and standard deviation for L1, L2, L3, L4 in control group, clinical group  obtained in this study for age range 5-8 years and compared with mean as 

per Rajiv, P [9] for age range 5-15 years. 

Latency 
Control Group 

Mean  

Standard 

deviation 

Clinical 

Group 

Mean 

Standard 

deviation 

Mean as per 

Rajiv, P 

(1994) in 5-15 

year old 

L1 107 42.15 88.5 61.02 101.06 

L2 203 49.42 94 83.71 192.27 

L3 304 130.83 230.5 77.33 308 

L4 97.8 104.84 106.5 54.14 131.67 

 

Out of the 10 ears in participants suspected with auditory processing disorders, only in 4 ears of the 

clinical group ARL measures could be tested. As the rest of the participants had elevated reflex at 500 
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Hz.  Table 2 provides the mean and standard deviation for L1, L2, L3, L4 for ARL in participants with 

clinical group.  

Since unequal pairs were present between the two groups, inferential statistical measure could not 

be done to compare between the two participant groups. Hence, descriptive analysis was resorted. It 

was observed that the ARL at 500 Hz was present in all the children with normal hearing and it was 

comparable with the findings of study done by Rajiv[9]. Marginal difference could be because of the 

age range. The exact likeliness could not be obtained due to less sample size. But in children with APD, 

the latency values are very reduced and less compared to the results obtained in the control group and 

also as obtained in the study done by Rajiv[9]. The deviancy may be due to reduced sample size, or 

due to pathology that could exist at the lower brainstem level in children with APD. All these 

participants in clinical group either had elevated reflex or if reflexes were normal but had reduced 

reflex latency. Reduced ARL findings identify specifically with affected localization skills. It is well 

known that Superior Olivary Complex is the centre for localization. Hence, it may be contributing in 

the lack of localisation difficulty or lack of response to name calls by these participants etc as 

complained by the parents of these participants.  

IV.  CONCLUSIONS 

In the light of reduced sample size as it is a pilot study, the present study on data over viewing 

shows difference in the performance between the children with normal hearing sensitivity and those with 

suspected auditory processing difficulty on ARLT. The findings of the present cannot be generalized 

unless larger sample size is assessed. One of the observation in the present study is  most of the 

participants suspected of having APD are found to have elevated reflexes which further hinders the 

measurement of ARL at 10 dB SL of acoustic reflex threshold; and in children where reflexes are obtained, 

the ARL obtained is deviant. However, it still highlights the usefulness of ARL as an objective screening 

tool for assessment in children with APD of age range 5-8 years who cannot be evaluated on formal 

language based assessments tools or higher linguistic tests.  
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