[bookmark: _Hlk67502679]Supplementary 2. Expanded Table 2: Summary of studies that measured changes in speech perception in hearing-impaired older adults following hearing aid use

	
	Study
	No. of groups
	Groups
	N
	Age range (years), M, SD
	Hearing 
	Total no. of outcome measures
	No. of relevant outcome measures
	Relevant measures (speech)
	Other measures (questionnaires, other tests)

	1
	Horwitz & Turner, 1997
	2
	New and experienced HA users
	New (n = 13), experienced (n = 13) 
	New: 50-80, M = 68;        experienced: 61-80, M = 71
	S/N hearing loss. In each group: 8 symmetric, 5 asymmetric. Audiograms of the fitted ear and mean audiogram presented.                        
	1
	1
	Aided (fixed initial gain setting and subject’s daily adjusted gain setting) and unaided Nonsense Syllable Test (NST); unaided ear plugged. SNR + 20 (speech: 70 dB-SPL, speech shaped noise: 50 dB-SPL); tested in sound field. Reported outcome: Gains (= aided scores – unaided scores).               
	Questionnaire: Profile of Hearing Aid Benefit (PHAB) at weeks 3, 6, 10, 14, 18 

	2
	Cox et al., 1996
	2
	New and experienced HA users
	New (n = 22), experienced (n = 5)
	60-82; M = 72
	Sloping, mild to moderately severe, usually symmetric SNHL. Audiograms of the fitted ear presented.             
	2
	2
	Aided and unaided tests with babble noise (SNR = 1-3 dB). (1) Connected Speech Test (CST); speech presented from front loudspeaker; 6-talker babble noise delivered from 4 corner loudspeakers. (2) Speech Pattern Contrast (SPAC): target words embedded in short sentences and should be selected from a closed set of four words that differ in two speech features.                                                   
	None

	3
	Dawes & Munro, 2017 
	2
	New and experienced HA users
	New (n = 35), experienced (n = 20)
	New: 57-69, M = 70, SD = 10; experienced: 67-88, M = 78, SD = 8
	Mild to moderate hearing loss. Mean hearing level (250-8000 Hz): New: 38 dB HL (SD 9, range 31-59); Experienced: 46 dB HL (SD 7, range 21-55). Exclusion criteria: i) fluctuations or recent change in hearing, ii) asymmetry, iii) air-bone gap ≥ 15 and abnormal middle ear function (tympanometry). Excluded from analysis: 2 participants with ≥ 10 dB change in hearing in one or more frequencies during test period, 4 participants with more than 10 dB alternation of gain.                                             
	4
	1
	Aided SIN, SNR-50: sentences presented at 65 dB SPL at 0° azimuth with background real-world non-speech noise at an initial SNR of +4 dB, presented from two loudspeakers placed symmetrically at ±45° azimuth. The level of background noise was varied adaptively. 50% correct recognition threshold was estimated. 
	Wechsler Abbreviated Scale of Intelligence-II (WASI-II) block design (new users), Acceptable noise level (ANL), Auditory distraction task. Questionnaires: The International Outcome Inventory-Hearing Aids (IOI-HA), Annoyance and awareness self-report, rating of sounds during distraction task  

	4
	Dawes et al., 2014b
	3
	New unilateral, new bilateral, experienced HA users
	New unilateral (n = 16), new bilateral (n = 16) and experienced (n = 17) users (8 bilateral and 9 unilateral)
	New unilateral: M = 70, SD = 10; new bilateral: M = 67, SD = 11; experienced: M =73, SD = 6
	Symmetrical, mild to moderate, sloping high-frequency SNHL of at least 40 dB at 2−6kHz. Exclusion criteria: i) fluctuating or recent changes in hearing level, ii) asymmetry in air conduction
thresholds >15 dB at two or more frequencies, iii) ABG >15 dB at any test frequency, iv) abnormal middle ear function.
	4
	1
	Aided and unaided Four Alternative Auditory Feature Test (FAAF), 2 levels (65, 75 dB SPL), and steady state noise. SNR-50 determined for each participant and condition. Initial SNR: + 10. Each ear tested separately; other ear plugged and muffled. Test stimuli presented from one loudspeaker. Changes in aided and unaided performance are reported separately. 
	Spatial, Speech and Qualities of Hearing Questionnaire-Difference Version (SSQ-D); cognitive tests:  speed of processing (reaction times to visually presented digits), working memory (Digits Backwards subtest from the Weschler Adult Intelligence Scale-III) 

	5
	Dawes et al., 2013
	3
	New unilateral, new bilateral, and experienced HA users
	New unilateral (n = 16), new bilateral (n = 15), experienced (n = 15, 8 unilateral, 7 bilateral)
	New unilateral: 48-84, M = 69, SD = 10; new bilateral: 54-84, M = 67, SD = 12; experienced: 64-90, M = 73, SD = 7 
	Symmetrical, mild to moderate, sloping high-frequency SNHL of at least 40 dB at 2−6kHz. Exclusion criteria: i) fluctuating or recent changes in hearing level, ii) asymmetry in air conduction
thresholds >15 dB at two or more frequencies, iii) ABG >15 dB at any test frequency, iv) abnormal middle ear function. 
	1
	1
	Aided and unaided tests. Spatial release from masking (SRM). 2 levels (65, 75 dB SPL) and steady state noise. SNR-50 determined for each participant and condition. Initial SNR: + 10. Target sentence presented at 0 azimuth, masker sentences presented at +90° and -90° azimuth.  
	Cognitive tests: Working memory and speed of processing 

	6
	Dawes et al., 2014c
	3
	New unilateral, new bilateral, and experienced HA users
	New (n = 42), experienced (n = 17)
	New unilateral: 70 (SD ± 12), New bilateral: 69 (SD ± 8), experienced: 72 (SD ± 6)  
	Symmetrical, mild to moderate, sloping high-frequency SNHL of at least 40 dB at 2−6kHz (Mean 50 dB HL ± 7, new unilateral; 50 dB HL ± 8 new bilateral; 55 dB HL ± 14 experienced). Exclusion criteria: i) fluctuating or recent changes in hearing level, ii) asymmetry in air conduction
thresholds >15 dB at two or more frequencies, iii) ABG >15 dB at any test frequency, iv) abnormal middle ear function.
	2
	1
	Aided Four Alternative Auditory Feature Test (FAAF), 2 levels (65, 75 dB SPL) and steady state noise. SNR-50 determined for each participant and condition. Initial SNR: + 10.
	ERP:  500 and 3000 Hz pure tones presented at 65, 75, and 85 dB SPL

	7
	Gatehouse, 1992
	1
	New unilateral HA users
	N = 4
	57-70
	S/N hearing loss, symmetric thresholds, and symmetric speech identification in quiet and in noise.                                                                   
	2
	2
	Aided and unaided FAAF, 65 dB SPL, SNR-70.7, initial +20 SNR, binaural and monaural.
	Frequency resolution, temporal resolution, insertion gain

	8
	Habicht et al., 2018
	2
	New and experienced HA users
	New (n = 18), experienced (n = 15). One experienced user and 2 new users excluded 
	60-80. New: M = 73, experienced: M = 74 
	Bilateral, sloping, moderate to severe SNHL, 40-80 dB HL at 3-8kHz. PTA: New: 37-51, M = 43, experienced: 30-46, M = 38.
	5
	1
	Speech in noise - Oldenburg Sentences (OLACS), low and high linguistic complexity. With stationary speech-shaped noise, SNR-80 corresponding to 80%-correct speech reception was estimated.
	Working memory (reading span), response and processing time (eyetracking), ERP

	9
	Karawani et al., 2018 
	2
	New HA users and non-users
	New (n = 20) , non-users (n = 20)
	60-84 (72.3 years ± 7 months)
	Symmetric SNHL, ≥ 25 dB HL from 500–4000 Hz, no pure-tone thresholds ≥ 90 dB HL.
	4
	1
	Aided and unaided QuickSIN, initial SNR +25, 70 dB HL, sound field, azimuth 0°.
	Aided and unaided ERP.
Questionnaires: Abbreviated Profile of Hearing Aid Benefit (APHAB), Speech, Spatial and Qualities of Hearing Scale (SSQ)

	10
	Lavie et al., 2015
	4
	New HA users (3 sub-groups: 12 participants each group:1 bilateral simultaneous fitting, bilateral sequential fitting) and non-users
	HA users (n = 36), non-users (n = 11)
	64-88 (76.94 ± 5.65)
	Symmetric flat or moderately sloping, mild to moderately severe SNHL (30-70 dB at 0.5–4 kHz), symmetric suprathreshold speech recognition scores.
	2
	2
	Unaided dichotic listening (headphones); speech perception in multitalker babble noise (loudspeakers, speech 0°, noise from +45° and −45°), SNR-30 and SNR-50.
	MMSE, digit span  

	11
	Munro & Lutman, 2003
	1
	First time hearing aid users: Unilateral fitting - non-fitted ear served as control
	N = 16
	70 ± 5.5 
	Symmetrical, mild-to-moderate, sloping, high frequency SNHL.
	2
	1
	Aided and unaided FAAF, steady state noise filtered to give a similar long-term spectrum to key words of FAAF, both presented from 0° azimuth loudspeaker. Fixed SNR-71, at 55, 62, and 69 dB-SPL.
	Speech Intelligibility Index (SII) 

	12
	Wright & Gagné, 2020
	3
	First time hearing aid users, noise reduction algorithms and directional microphones activated; first time hearing aid users noise reduction algorithms and directional microphones deactivated; and experienced hearing aid users
	New (n =32), experienced (n = 15)
	New: 63-75 (M = 70.2, SD = 3); experienced: 61-76 (M = 71, SD = 4.7)
	Symmetric mild to moderately severe SNHL, slopping in the high frequencies, ≥ 40 dB HL at 4 kHz.
	5
	2
	HINT under a single- and a dual-task test condition, speech spectrum noise at 65 dB A, SNR-50, initial SNR = +2dB
	Digit Symbol Substitution Test, Reading Span Test, HHIE, listening effort (new users) 





	
	Study
	Hearing aids (type, fit)
	Adjustments
of gain after
initial fitting
	Hearing aids (use)
	Length and timing of follow up, no of sessions 
	Outcomes
	HA induced plasticity

	1
	Horwitz & Turner, 1997
	Monaural hearing aid. BTE, ITE, CANAL. 13 participants:  compression, 5 participants: linear  
	Average gain values
decreased by 2 dB over course of study
	N/A
	Sessions at 0, 3, 6, 10, 14, 18 weeks. New users: first session on the day of fitting. There was also an introductory session 3-4 weeks prior during which participants became familiar with the materials       
	NST: improvements in HA benefit on NST increased significantly over time in new HA users but not in experienced group, regardless of gain adjustment. 7% average increase in aided minus unaided scores over study (unaided scores remained constant). In both groups, no reduction in unaided NST scores over 18-week period. Effect size: not reported. 
	Yes

	2
	Cox et al., 1996
	Unilateral fitting BTE programmable fitted as linear processors. 3 different manufacturers
	VC was adjusted at
time of testing to mean preferred listening level
	Requested: 4 hr/day; averaged ≥ 5 hr/day (self-report)
	12 weeks. CST: 0, 12 weeks
SPAC: 0, 3, 6, 9, 12 weeks
	New HA users: aided scores improved significantly over time, 4% to 5% increase in aided scores on CST after 12 weeks, aided scores for SPAC test improved, with largest increase at 9 weeks; no significant differences across sessions for unaided listening, but a significant change in aided listening after at least 6 weeks. Experience users: no change in aided scores, no significant differences in overall SPAC in both listening conditions. No significant changes in CST unaided scores for either group. Effect size: not reported.
	Yes

	3
	Dawes et al., 2017 
	New users: bilateral fitting, open fit, NAL-NL2. Experienced users: NAL-NL1 or NAL-NL2
	No access to VC and no alternations 
	Data logging (new users), 0.3-14 hr/day; Experienced: ≥ 6 hr/day (self-report)
	New users: day of first fit, and 1, 7, and 30 days post fitting. Experienced users: same time points                                  
	SIN: No time x group interaction (no effect of new HA use). But in analysis of subgroup of participants with PTA > 40 dB HL and daily use > 6 hr/day (new users: 10, experienced users 16) there was a greater improvement for new hearing aid users at 30 days post fitting. Improvements in SIN were positively associated with hearing aid benefit (IOI-HA). Effect size: not reported.                         
	Yes (for new users with hearing loss > 40 dB HL and daily HA use > 6 hr/day)

	4
	Dawes et al., 2014b
	New users: BTE (n = 8) or CIC (n = 25), non-linear, NAL-NL. Experienced users continued to use their hearing aids (BTE or CIC), various manufacturers
	Gain adjustment allowed once, after 1 day use 
	New users: ≥ 6 hr/day (requested); Experienced: ≥ 6 hr/day (self-report)
	12 weeks (70-110 days, mean 93±18 days). 2 sessions post fit: 1, 12 weeks    
	Mean improvements in speech recognition of up to 4% across all groups, consistent with a practice effect. No evidence for improvement in mean aided speech recognition over time. Test–retest variability may obscure small mean acclimatization effects. Effect size: not reported.
	No

	5
	Dawes et al., 2013
	New users: BTE (n = 8) or CIC (n = 25), non-linear, NAL-NL. Experienced users continued to use their hearing aids (BTE or CIC), various manufacturers 
	Gain adjustment allowed once, after 1 day use
	New users: ≥ 6 hr/day (requested); Experienced: ≥ 6 hr/day (self-report)
	12 weeks (70-110 days, M = 93±18 days). 2 sessions post fit: 1, 12 weeks    
	On average no improvement over time in familiar aided listening conditions; large test-retest variability that may overshadow small average acclimatization effects; greater improvement was associated with better cognitive ability and younger age, but not associated with hearing aid use; bilateral aids resulted in significantly better SRM (1.5 dB) than unilateral aids; mean aided SRM tended to be poorer in the experienced-user group by around 2 to 4 dB compared with the new-user groups. Effect size: not reported.   
	No

	6
	Dawes et al., 2014c
	New users: BTE (n = 4) or CIC (n = 20), non-linear, NAL-NL. Experienced users continued to use their hearing aids (BTE or CIC), various manufacturers 
	Gain adjustment allowed once, after 1 day use
	New users: ≥ 6 hr/day (requested); Experienced: ≥ 6 hr/day (self-report)
	12 weeks (70-110 days, M = 93±18 days). 2 sessions post fit: 1, 12 weeks    
	A statistically significant 2% improvement in aided speech recognition was shown while there were no improvements in the N1-P2 responses (no significant changes in P1-N1-P2 amplitudes or latencies). Effect size: not reported.
	No

	7
	Gatehouse, 1992
	Unilateral BTE  
	Adjustments to gain were made after intial fitting. No changes in
gain after 5th week
	N/A
	12 weeks, 10 sessions: 0, 1, 2, 4, 5, 6, 8, 10, 12 weeks
	Benefit from amplification for the fitted ears 4-6 weeks post-fitting significantly increased > 6% in three of the four subjects. The fourth subject exhibited benefit on the margin of statistically significant. 5-15% increase over course of study across subjects, greatest increase from week 6 to 12 (partly due to decrease in unaided score). Results for unfitted ears for all subjects remained relatively stable. Effect size: not reported.
	Yes

	8
	Habicht et al., 2018
	New users: bilateral RIC, NAL-NL1. Experienced users: continued to use their HA, nonlinear HA, with click domes from various brands
	VC switched off. Gain adjusted only once after 3 days (M = 2.7 dB). No further adjustments. Experienced users instructed not to make alternations
	Both groups: ≥ 6 hr/day (requested), New: 6-12 hr/day (measured); Experienced: 6-16 hr/day (self-report). Total average daily use: 8.2-11.4 hours
	12-24 weeks. 2-3 test sessions
	Significant main effects were reported for group and duration of device usage. Before acclimatization, new HA users had significantly longer processing times than the control group of experienced HA users. After 24 weeks of HA use, the processing (but not response) times of the new users improved by almost 30%, thereby reaching the level of the controls who did not show significant changes at any time point. In contrast, no acclimatization effects were found on ERPs related to higher-level speech processing. Effect size: processing times: ƞ2p 0.16-0.75
	Mixed, Improvement in some measures but not in the others  

	9
	Karawani et al., 2018 
	Bilateral RIC, M size receivers, domes appropriate for hearing loss, NAL-NL2
	No alternations 
	Both groups: ≥ 8 hr/day (requested). Data logging taken but not specified
	6 months, 2 sessions. HA group: 4 additional sessions for answering questions, instructions, data logging. No adjustments. No tests 
	New HA use significantly improved aided speech recognition. QuickSIN scores improved in both conditions in the experimental group and in the unaided condition only in the control group.              Improvement in performance was fairly equivalent between groups in the unaided condition, and between the unaided and aided conditions in the HA group. Effect size:  ƞ2p 0.264-0.94
	Yes

	10
	Lavie et al., 2015
	Bilateral single model high-end digital hearing aids (ITC/CIC - 8 participants, open fit - sequentially, 12 fitted simultaneously). All participants used bilateral hearing aids from the end of the first month onward 
	Fine tuning when necessary
	Data logging reported elsewhere for the experimental group  
	3.5 months, 4 test sessions. Experimental and control group: pretest, 1, 2 months. Experimental group: retention test after 3.5 months and attended the clinic for regular checkups and fine tuning 
	Significant gains in dichotic scores emerged by the end of the second month of HA use and were generally retained during the follow-up test. HA use also led to significant improvements in speech identification in noise when tested in unaided conditions. The improvement in 30% criterion SNR was larger and more stable than the improvement in 50% criterion SNR.  No gains were observed in the non-users group. Effect size:  ƞ2p: dichotic listening: 0.17-0.35; speech in noise: 0.13-0.413
	Yes 

	11
	Munro & Lutman, 2003
	Unilateral digitally programmable high gain BTE, NAL-RM
	VC not allowed
	6-8 hr/day (requested). At least 13 (82%) participants used hearing aids more than 8 hr/day 
	12 weeks. Baseline FAAF performed within 7 days of fitting and again at 6 and 12 weeks. 4-6 sessions before obtaining HA for tailoring of the hearing instrument
frequency response and determination of the SNR 
	Scores increased for all presentation levels in the fitted ear. After 12 weeks, the mean scores had increased in the fitted ear by 2.0%, 3.2%, and 5.9% at presentation levels of 55, 62, and 69 dB SPL, respectively. This change over time was due to an
increase in the aided score and a small reduction in the unaided score. The corresponding increase in benefit in the not-fitted ear was less than 1%, irrespective of presentation level. Significant effect of time X ear X SPL (level of FAAF presentation). Time was statistically significant in the fitted ear but not the control ear. Effect size: not reported.
	Yes

	12
	Wright & Gagné, 2020 
	New users: bilateral high-end RIC hearing aids, NAL-NL2, REIG. Experienced users continued with their HA. 
	VC deactivated. No alternations were made. Fine modifications were made only for experienced users on the first meeting, if gain differed from prescribed NAL-NL2
	New users ≥ 6 hr/day (requested). Data logging (new users) - 9.2-14/6 hr/day (M = 11.97, SD = 1.64)  
	38 weeks, pretest + 7 test sessions (2, 4, 6, 8, 14, 22, 38 weeks post fitting). 5 participants ended follow up at week 22 
	Both groups of new HA users: acclimatization - improvement over time (defined as change in SNR) in aided speech recognition in noise (change: ~2 dB SNR). Acclimatization effect was greater in participants with more severe hearing loss. HA use of 6 to 9 hr/day may be needed to exhibit an acclimatization effect. Experienced HA users did not improve over time. The acclimatization effect was observed over a period of 4 weeks. Effect size:  r: 0.2-0.46
	Yes



Note: ANL =  Acceptable noise level; APHAB =  Abbreviated Profile of Hearing Aid Benefit (APHAB),  CRM =  Coordinate response measure, CST = Connected Speech Test; ERP = Event-Related Potentials;   FAAF = Four Alternative Auditory Feature; HA = Hearing aids; HHIE = Hearing Handicap Inventory for the Elderly; IOI-HA =  The International Outcome Inventory-Hearing Aids; NST = Nonsense Syllable Test; 0LACS =  Oldenburg corpus of Linguistically and Audiologically Controlled Sentences; PHAB = Profile of Hearing Aid Benefit;  SII = Speech Intelligibility Index; SIN = Speech in Noise; SPAC = Speech Pattern Contrast; SRT = Speech Recognition Threshold; SNHL = Sensorineural Hearing Loss; SSQ = Speech, Spatial and Qualities of Hearing Scale;  SSQ-D = Spatial, Speech and Qualities of Hearing Questionnaire-Difference Version, VC = Volume control; WASI = Wechsler Abbreviated Scale of Intelligence			
									
													
