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Supplemental A: Psychoacoustic measurements of tinnitus



All patients underwent the psychoacoustic tinnitus measurement with the audiometer including loudness matching, pitch matching, minimum masking level, and residual inhibition.


Pitch Matching
The pitch matching test started by presenting 1000 and 2000 Hz at 10 dB SL above the hearing threshold and asking the patient which of them is similar to his tinnitus. If the tinnitus pitch was high, 2000 and then 4000 Hz were presented asking again for the similarity between these tones and the tinnitus pitch. The process was followed up to the higher frequency range of audiometer (8000 Hz). At the start of the pitch test, while presenting 1000 and 2000 Hz, if the patient selected the frequency 1000 Hz, the next frequency to be presented was 500 Hz. After selecting the lower frequency by the patient, the next frequency was lower than the earlier and so on until the lowest frequency range of the audiometer (125 Hz).
Also, for further confirmation, the selected pitch for tinnitus for the patient was compared with the questionnaire filled up earlier. In cases of unknown tinnitus pitches, the patient was asked to choose a dominant pitch for his tinnitus, especially when the tinnitus pitch was a complicated and complex one. In these cases, the dominant pitch was selected as the patient’s tinnitus pitch. The tinnitus pitch is categorized into two main pitches: high pitch and low pitch. The high pitch is dedicated to a tinnitus that is similar to 2000 Hz and higher. When a tinnitus is 1000 Hz and/or lower, it is considered as the low-pitch tinnitus.
Also, a subjective psychometric scale of 10 points was used when the tinnitus pitch did not match that of pure tone in the audiometer. The score of 7 points or even higher was considered as the high-pitch tinnitus [Tyler, 2000].


Loudness Matching
After pitch matching, loudness matching was accomplished in the frequency assigned by the patient. The initial level for loudness matching was 5–10 dB SL. It was then reduced in steps of 2 dB. Near the tinnitus level, the range of step was reduced to 1 dB.

Minimum Masking Level (MML)
MML testing started monaurally for the ear with tinnitus. The narrow band noise was presented when the tinnitus looked like a pure tone or narrow band one. For the broad band tinnitus, the broad band noise was selected as the noise for the MML testing. First, the noise threshold was measured with steps of 3 dB, and then the size of steps was decreased to 1 dB. In case of bilateral tinnitus masking, after determining the MML for each ear, the masking noise, which was presented to each ear, was relative to the noise threshold obtained in each ear, respectively, and the difference between the levels of masking noise in the ears was fixed for every presentation.
Monaurally or binaurally, noise was presented in 1 dB SL above the noise threshold. After presenting the noise, the patient was asked whether his tinnitus was completely masked. If the tinnitus was yet audible, the level of masking noise was increased in 1 dB steps until the complete masking of his tinnitus. This level of masking noise was considered as the MML.

Residual Inhibition (RI)
Finally, to measure residual inhibition, at first, the noise level was established in 10 dB SL above the MML. The noise in that level was presented for 1 min; the patient was given a few seconds, and then was asked whether any changes or differences (decrease, increase, and no difference) in the tinnitus compared with the previous situation. Based on the patient’s response, the RI was categorized as follows:
· Complete RI: The tinnitus is completely disappeared.
· Partial RI: The tinnitus is not disappeared, but it is decreased (decrease from 10 to 95% of the loudness).
· No RI: No change in tinnitus and it is still the same.
· Rebound: increase in tinnitus loudness compared with the previous situation.








Supplemental B: Audiogram Configurations
Another objective of this study was the assessment of the relationship of the audiogram configurations with the tinnitus pitch in patients with blast-induced tinnitus and hearing loss.
In this study, to classify the configurations of audiogram for veterans with blast-induced hearing loss, we categorized the audiogram configuration of all veterans into 12 general patterns (Table 1) [Schlauch & Nelson, 2009].

Table 1. Various audiogram configurations with code and description for every configuration
	Audiogram Configurations
	Description
	Schematic Shapes

	Flat
	<5-dB rise or fall per octave
	




	Gradual Falling
	5- to 12-dB increase per octave
	

	Sharp Falling
	15- to 20-dB increase per octave
	

	Precipitous Falling
	Flat or gradually sloping, then threshold increasing at 25 dB or more per octave
	

	Rising
	>5-dB decrease in threshold per octave
	

	Peaked or Saucer
	20-dB or greater loss at the extreme frequencies, but not at the mid frequencies
	

	Trough
	20-dB or greater loss in the mid frequencies (1000–2000 Hz), but not at the extreme frequencies (500 or 4000 Hz)
	

	Notched
	20-dB or greater loss at one frequency with complete or near-complete recovery at adjacent octave frequencies
	

	Step
	Looks like Gradual Falling, but flat for two octave frequencies
	

	Corner
	Just low frequencies are present
	

	Z Shape
	Zigzag or bizarre
	

	[bookmark: _GoBack]Trough Notch
	Looks like Notched, but with more frequencies in notched area
	




Regarding the relationship between the audiogram configuration and the type of tinnitus pitch, since there are various audiogram configurations among the patients in this study, to have the best statistical assessment, we categorized theses 12 audiogram configurations into two main groups: high frequency pattern (G1) and non-high frequency pattern (G2), each of which has its own different subgroups. The high frequency pattern includes gradual falling, sharp falling, precipitous falling, notched, step, and wide notch like a trough one. The non-high frequency pattern includes flat, rising, peaked or saucer, trough, corner, and Z shape (up and down).















Figure 1. Mean (±SD) of hearing thresholds of subjects in three groups (G1, G2, and G3).
[image: C:\Users\hp j100\Desktop\Article Work\Tinnitus Article\Revisied Article\Audiogram Figures\All with SD.jpg]

Figure 2. Mean (±SD) of hearing thresholds of subjects in various tinnitus pitches.
[image: C:\Users\hp j100\Desktop\Article Work\Tinnitus Article\Revisied Article\At Work for Submit\Audiogram Figures\All Pitch with SD.bmp]








Figure 3. Relationship between the type of tinnitus pitch and the audiogram pattern for both ears.
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Supplemental C: Hearing Instruments
During the study, from 2004 to 2013, the following hearing devices (hearing aids and noise generators) have been fitted for the veteran subjects with hearing loss.

	Model
	Size
	Company
	Type of Hearing Instrument

	New Tone Plus
	CIC
	ReSound
	As the hearing aid

	Canta 7
	BTE
	ReSound
	

	Targa
	CIC, ITC, ITE
	Rexton
	

	Maxx
	CIC, ITC
	Phonak
	

	Altair
	CIC
	Sonic
	

	B2
	CIC, ITC, BTE
	Widex
	

	BV
	CIC, ITC, BTE
	Widex
	

	Flash
	CIC, ITC, BTE
	Widex
	

	Inteo
	CIC, ITC, BTE
	Widex
	

	Aurora 4 pro
	CIC, ITC, ITE, BTE
	AM
	

	Intuis
	CIC, ITC, ITE, BTE
	Siemens
	

	Music Pro
	CIC, ITC
	Siemens
	

	Cielo
	CIC, RIC
	Siemens
	

	Motion
	CIC, ITC, ITE, BTE
	Siemens
	

	Pure
	RIC
	Siemens
	

	Nitro
	CIC, BTE
	Siemens
	

	Life
	BTE
	Siemens
	As the combined device (both hearing aid and noise generator)
or just noise generator

	Star
	BTE
	Viennatone
	Just as the noise generator
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