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SPEECH-RECEPTION THRESHOLD (SRT)

The Speech-Reception Threshold (SRT) is a fundamental measurement utilized within the field

of audiology, defined precisely as the lowest sound level, measured in decibels hearing level (dB

HL), at which a listener can correctly identify and repeat 50 percent of simple speech material. This

metric is not merely a measure of sound detection, but rather a crucial assessment of speech

intelligibility under minimal listening conditions. Unlike the Speech Detection Threshold (SDT),

which only requires the patient to recognize the presence of speech sound without understanding

its content, the SRT demands cognitive processing and verbal confirmation of the linguistic input.

The establishment of the SRT is essential for providing a comprehensive clinical picture of a

patient's auditory function, serving as a vital cross-check for pure-tone audiometry results and

offering a foundational benchmark for subsequent rehabilitation planning, including the fitting of

amplification devices. It bridges the gap between the perception of pure tones--simple, non-

linguistic stimuli--and the complex, real-world experience of understanding spoken language,

thereby holding immense clinical utility in the diagnostic battery for hearing loss evaluation.

The concept of the SRT is rooted in the early 20th-century understanding that hearing impairment

affects speech understanding disproportionately to the ability to detect pure tones, particularly in

cases involving sensorineural hearing loss. While pure-tone thresholds map the sensitivity of the

auditory system across specific frequencies, the SRT provides a holistic measure of the system's

ability to decode speech signals, which inherently possess broad frequency and temporal

characteristics. This threshold represents the minimal acoustic power required for the linguistic

content to emerge above the individual's internal noise floor and be processed successfully by the

central auditory system. Achieving a reliable SRT requires standardized procedures and carefully

selected speech stimuli to minimize variability introduced by cognitive factors, linguistic familiarity,

or procedural inconsistencies. Therefore, the measurement technique is highly standardized

globally, ensuring that results obtained across different clinics and populations remain comparable

and clinically meaningful for diagnostic purposes.

Purpose and Clinical Significance of SRT Testing

The primary clinical significance of determining the Speech-Reception Threshold lies in its

function as a critical validation and verification tool within the standard audiological test battery.

Since the SRT is expected to correlate very closely with the average of the patient's pure-tone

thresholds across the speech frequencies (typically 500 Hz, 1000 Hz, and 2000 Hz), a significant

discrepancy between these two measures often signals the need for further investigation. If the

SRT is substantially better or worse than the expected Pure-Tone Average (PTA), it may suggest

various clinical phenomena, including patient inconsistency, potential non-organic hearing loss

(malingering), technical errors during testing, or specific configurations of hearing loss that heavily

skew the PTA calculation. Consequently, the SRT acts as a robust internal check, ensuring the
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overall reliability and accuracy of the patient's audiogram before definitive diagnostic conclusions

are drawn or treatment plans are finalized.

Beyond simple verification, the SRT provides invaluable information regarding the patient's

functional communication ability, which pure-tone data alone cannot adequately capture. While

pure-tone thresholds define the severity of hearing loss (e.g., mild, moderate, severe), the SRT

quantifies the actual difficulty the patient will face in understanding conversational speech in quiet

environments. This metric is fundamental in counseling the patient and their family, as it translates

abstract decibel values into a relatable measure of listening effort and success. Furthermore, the

SRT establishes the starting point for setting the presentation levels for subsequent speech testing,

most notably the Word Recognition Score (WRS) or speech discrimination testing. The level at

which WRS is administered is often suprathreshold relative to the SRT (e.g., 30 or 40 dB above the

SRT), ensuring that the stimulus is loud enough for the patient to comfortably hear, allowing the

clinician to isolate the clarity of speech perception from the simple audibility of the sounds.

Methodology and Procedure for Determining SRT

The measurement of the Speech-Reception Threshold follows a highly regulated procedure

designed to ensure maximal reliability and standardization, often adhering to guidelines set forth by

professional bodies such as the American Speech-Language-Hearing Association (ASHA). The

standard procedure involves presenting recorded or monitored live-voice speech stimuli through

calibrated transducers, such as headphones, insert earphones, or sound field speakers, within a

sound-treated booth. A crucial initial step involves familiarization, where the clinician presents the

complete list of test words at a clearly audible level to ensure the patient recognizes the vocabulary

and the specific acoustic rendering of the words being used. This minimizes variability introduced

by vocabulary unfamiliarity, which could falsely elevate the measured threshold.

Following familiarization, the actual threshold determination typically utilizes a modified descending

method. The procedure begins with the presentation of the speech material at a level comfortably

above the anticipated threshold, usually based on the patient's PTA. The level is then

systematically reduced in steps until the patient fails to correctly repeat the words. A common

approach involves presenting a set number of words (often 5 to 10) at a given intensity level. If the

patient correctly identifies a high percentage (e.g., 70-80%), the intensity is decreased, typically in

10 dB steps, until the patient misses a significant number. Subsequently, a bracketing technique is

employed, often using 5 dB ascending steps and 10 dB descending steps, similar to the method

used for pure-tone threshold determination. The SRT is ultimately recorded as the lowest hearing

level at which the patient can correctly identify and repeat at least 50% of the presented speech

stimuli. This meticulous procedure ensures that the measurement accurately reflects the true

minimal level of intelligibility.
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Stimuli Used in SRT Testing

The selection of appropriate speech stimuli is paramount to obtaining a valid Speech-Reception

Threshold. The most universally accepted and preferred stimuli for this measurement are

spondee words. Spondee words are two-syllable compound nouns (e.g., "hotdog," "iceberg,"

"baseball") characterized by equal stress on both syllables. The deliberate use of spondees

simplifies the listening task because the redundancy provided by the two equally stressed syllables

makes them acoustically and perceptually distinct, allowing for relatively easy identification once

they cross the threshold of audibility. The closed set nature of the common spondee word lists,

which are highly familiar to native speakers, further contributes to the reliability and standardization

of the test. Clinicians ensure that the intensity peak of the spondee word is aligned with the

calibrated zero reference point, guaranteeing accurate decibel representation.

While spondee words form the backbone of standard SRT testing, other stimuli may be employed

depending on the clinical context or the patient's specific needs. For pediatric populations or

individuals with cognitive or language impairments, stimuli like picture-pointing tasks using

simple nouns or limited-set vocabulary may be necessary to establish a speech threshold,

although these may technically yield a Speech Awareness Threshold (SAT) or SDT if the required

identification criteria cannot be met. In research and specialized clinical settings, continuous

discourse or sentence material may be used, often to measure more ecologically valid thresholds

in complex listening situations. However, for the primary diagnostic SRT, the consistent acoustic

properties and high familiarity of the spondee words remain the gold standard, providing a reliable

baseline measurement that correlates effectively with the patient's hearing acuity in the primary

speech frequencies.

Relationship Between SRT and Pure-Tone Average (PTA)

The relationship between the Speech-Reception Threshold (SRT) and the Pure-Tone Average

(PTA) is one of the most fundamental principles in diagnostic audiology, serving as a cornerstone

for validating the reliability of an audiogram. The PTA is calculated by averaging the pure-tone air

conduction thresholds at the three most critical speech frequencies: 500 Hz, 1000 Hz, and 2000

Hz. The robust empirical correlation dictates that the measured SRT should be in close agreement

with the PTA, typically falling within a range of plus or minus 6 dB of the PTA. This close alignment

is expected because the acoustic energy of the standard spondee speech stimuli is concentrated

primarily within this frequency range, meaning the patient's ability to hear and recognize the words

is directly tied to their acuity in these mid-frequencies.

When a significant discrepancy exists--meaning the difference between the SRT and the PTA

exceeds the acceptable 6 dB variance--it necessitates immediate clinical attention and

investigation. A situation where the SRT is significantly better (lower) than the PTA (e.g., PTA is 40
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dB HL, but SRT is 20 dB HL) is highly suggestive of non-organic hearing loss or malingering,

where the patient is exaggerating their hearing impairment during pure-tone testing. Conversely, if

the SRT is significantly poorer (higher) than the PTA, it might indicate specific audiological

anomalies, such as a steeply sloping high-frequency hearing loss where the 3-frequency average

does not accurately reflect the overall speech perception ability, or it may point toward central

auditory processing difficulties where detection is adequate but recognition is impaired. In such

cases, the clinician must re-instruct the patient, re-test the thresholds, and potentially use

alternative testing methods to resolve the inconsistency and establish a validated baseline.

Factors Affecting the Speech-Reception Threshold

While the SRT measurement is highly standardized, its outcome can be influenced by a complex

array of patient-specific, procedural, and audiological factors. Patient factors, such as cognitive

status, attention level, willingness to cooperate, and linguistic proficiency, play a significant role.

For instance, a patient with limited English proficiency or significant cognitive decline may score a

falsely elevated SRT because of difficulty processing or repeating the spondee words, even if the

sounds are audible. Similarly, the patient's psychological state, including anxiety or fatigue, can

negatively impact their performance and willingness to guess, thereby artificially increasing the

measured threshold. These variables underscore the necessity of establishing good rapport and

providing clear instructions before commencing the test.

Audiological factors are equally critical. The type and configuration of the hearing loss inherently

affect the SRT. For instance, conductive hearing loss, which primarily causes attenuation across all

frequencies, typically results in an SRT that perfectly matches the PTA once the conductive

component is accounted for. However, in cases of severe sensorineural hearing loss, especially

those involving significant recruitment (abnormal growth of loudness), the SRT may be elevated.

Furthermore, the selection of the specific test stimuli, whether recorded or live voice, introduces

procedural variability; recorded stimuli are often preferred because they eliminate the intensity

fluctuations and speech characteristics inherent in live-voice presentation, ensuring a more stable

and comparable test environment across sessions. Finally, the presence of even low levels of

background noise, even if unintended, can significantly mask the soft speech stimuli, leading to

an artificially higher (poorer) SRT.

Clinical Interpretation and Applications

The numerical value derived from the Speech-Reception Threshold is not merely a data point but

a cornerstone for clinical decision-making and patient management. The primary interpretation

involves comparing the obtained SRT with established normative data and, crucially, with the

patient's PTA. Once the reliability of the SRT is confirmed (i.e., within 6 dB of the PTA), it is used to

determine the severity classification of the hearing loss, confirming the functional impact. For
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example, an SRT of 45 dB HL confirms a moderate hearing loss in the speech range, providing the

patient with a tangible measure of their difficulty.

The applications of a confirmed SRT are diverse and indispensable in the rehabilitative process.

These applications include:

Setting Reference Levels: The SRT serves as the indispensable reference point for determining

the presentation level of subsequent supra-threshold speech tests, ensuring that the WRS test is

administered at an optimal level to assess speech clarity independent of audibility issues.

Hearing Aid Candidacy and Verification: The SRT helps audiologists counsel patients on

realistic expectations regarding communication success with and without amplification. The

threshold is also used during the verification phase of hearing aid fitting to ensure that the amplified

speech signal is comfortably audible and intelligible at or below the patient's measured SRT.

Monitoring Progression: In longitudinal studies or monitoring conditions that may fluctuate (e.g.,

Ménière's disease), changes in the SRT over time provide a reliable, single-number metric of the

functional impact of the condition or the success of medical intervention.

Legal and Compensation Cases: SRT data, in conjunction with PTA, often provides evidence in

legal or occupational health settings to quantify the degree of hearing impairment related to noise

exposure or injury, relying on the test's established reliability and correlation metrics.

Limitations and Future Directions

While the Speech-Reception Threshold (SRT) remains a non-negotiable component of the

diagnostic audiological battery, it is important to acknowledge its inherent limitations, primarily

stemming from the use of simplified stimuli. Spondee words, while standardized and acoustically

robust, are delivered in quiet conditions and possess characteristics that differ significantly from

everyday, conversational speech. Real-world communication is dynamic, characterized by varying

intensity levels, diverse vocabularies, complex linguistic structures, and, most critically, the

presence of competing background noise. Consequently, an individual's excellent SRT in a silent

booth often fails to predict their functional communication success in a noisy restaurant or crowded

public space. This lack of ecological validity is the primary critique leveled against traditional SRT

measurement.

Future directions in audiology are increasingly focusing on developing and integrating speech-in-

noise testing to supplement the traditional SRT, providing a more comprehensive profile of the

patient's functional hearing. Tests such as the Hearing in Noise Test (HINT) or the Quick Speech

in Noise (QuickSIN) test measure the signal-to-noise ratio (SNR) loss, quantifying how much

louder the speech signal must be than the background noise for the patient to achieve 50%
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intelligibility. While these more advanced tests do not replace the SRT for diagnostic verification

against the PTA, they provide the necessary functional data that fills the gap left by the traditional

SRT. Ultimately, the SRT will continue to serve its essential role as the foundational diagnostic

benchmark for audibility and threshold confirmation, but its clinical interpretation is increasingly

being contextualized alongside measures that assess speech understanding under realistic,

complex listening conditions.
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