
Reliability of the Home Hearing Test: Implications for
Public Health
DOI: 10.3766/jaaa.17092

Cornetta L. Mosley*

Lauren M. Langley*

Adrian Davis†

Catherine M. McMahon‡

Kelly L. Tremblay*

Abstract

Background: The projected increase in the aging population raises concerns about how to manage the

health-care needs in a cost-effective way. Within hearing health care, there are presently too few audi-
ologists to meet the expected demand, and training more professionals may not be a feasible way of

addressing this problem. For this reason, there is a need to develop different ways of assessing hearing
sensitivity that can be conducted accurately and inexpensively when a certified audiologist and/or sound-

attenuated booth is unavailable. More specifically, there is a need to determine if the Etymotic Home
Hearing Test (HHT) can yield accurate and reliable data from older adults with varying degrees of hearing

loss.

Purpose: Tocompareaudiometric thresholds obtainedusing theHHT, an automatedpure-toneair-conduction

test, to those obtained using manual audiometry (MA), among older adults with varying degrees of

hearing loss.

Study Sample: Participants were 112 English-speaking adults (58% Female), aged 60 yr and older.
Participants were excluded from this study if otoscopy revealed cerumen impaction and/or suspected

ear pathology.

Intervention: All participants completed the HHT on tablet computers in a carpeted classroom andMA in

a double-walled sound-attenuated booth using insert earphones for both measures. Both measures were
completed in the same test session, and the order of testing (MA versus HHT) was counterbalanced.

Data Collection and Analysis: Absolute differences in threshold measurements (in dB HL) were cal-
culated across all ears (n 5 224 ears) and for all frequencies (octave frequencies from 0.5 to 8 kHz).

Correlation and multiple linear regression analyses were conducted to determine if thresholds obtained
using the HHT significantly correlated with thresholds using MA. Mean thresholds for each method (HHT

and MA) were compared using correlation analyses for each test frequency. Multiple linear regression

analysis was used to examine the relationship between the four-frequency pure-tone average (PTA) (av-
erage threshold at 0.5, 1, 2, and 4 kHz) in the better-hearing ear measured using the HHT and a set of

seven independent factors: four-frequency PTA in the better-hearing ear measured via MA, treatment
group (HHT versus MA), age, gender, and degree of hearing loss (mild, moderate, and .moderate).

Results: Correlation analyses revealed significant frequency-specific correlations, ranging from 0.91 to
0.97 (p , 0.001), for air-conduction thresholds obtained using the HHT and MA. Mean HHT thresholds

were significantly correlated with mean MA thresholds in both ears across the frequency range. This
relationship held true across different degrees of hearing loss. The regression model accounted for

a significant amount of variance in the HHT better-ear PTA, with MA better-ear PTA being the only
significant predictor in our final model, with no effect of degree of loss, age, or gender.
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Conclusions: The HHT is an accurate and cost-effective method of establishing pure-tone air-conduction
thresholds, when compared with MA. Therefore, the HHT can be used as a tool to acquire accurate air-

conduction hearing thresholds from older adults, in-group settings, without the use of a sound-attenuated
booth or a certified audiologist.

Key Words: age-related hearing loss, aging, audiometry, Etymotic, hearing health care, hearing health-
care uptake, HomeHearing Test, older adults, presbycusis, public health, self-test, teleaudiology, telehealth

Abbreviations: DALYs 5 disability-adjusted life years; HHT 5 Home Hearing Test; MA 5 manual

audiometry; PTA 5 pure-tone average

INTRODUCTION

O
lder people are a rapidly growing proportion of

the world’s population. In the United States

alone, the Census Bureau projects that individu-

als above theage of 65will comprise nearly a quarter of the

population by the year 2050 (He et al, 2016). This projected

increase presents many opportunities, but also several

public health challenges, because there will be a growing
need to address age-related chronic health conditions.

Hearing loss is one of the top chronic conditions con-

tributing to disability-adjusted life years (DALYs) in

older adults (Vos et al, 2016). DALYs can be thought

of as a measurement of the gap between a population’s

health status and an ideal situation in which the spec-

ified population would live free of disease and disability,

where one DALY can be considered one lost year of
‘‘healthy life’’ (WHO, 2017). Mathers and Loncar (2006)

estimated that adult-onset hearing loss yields 1,286

DALYs in the United States and 24,915 DALYs globally.

Despite the growing need for professionals to assist

with the auditory needs of our aging society, workforce

analyses have indicated that the need for hearing

health-care services will outweigh available capacity.

For example, Goulios and Patuzzi (2008) surveyed pro-
fessional organizations that oversee audiology services

in 64 countries worldwide. Eighty-six percent of respon-

dents indicated that insufficient numbers of audiologists

were available to meet community needs. Although there

is a lack of data to accurately project the upcoming global

demand for hearing health-care professionals, data from

theUnited States can be used as an example. According to

Windmill and Freeman (2013), the need for full-time au-
diologists entering the workforce will increase by 50–

100% between 2011 and 2040. A compounding problem

is that early retirement in this profession is high. Approx-

imately 40% of Audiologists who graduated between the

years 1984 and 1993 have already retired (Windmill and

Freeman, 2013). If this 40% attrition rate continues, a

negative growth rate for audiology in the United States

can be predicted over the next 30 yr. A potential decline
in the number of practicing audiologists combined with

the growing population of older adults contributes to an

even smaller capacity of audiologists to provide necessary

services over the next several decades (Margolis and

Morgan, 2008;Windmill and Freeman, 2013). Therefore,

there is a need to address and improve access, uptake,
and delivery of hearing health-care services to facilitate

healthy aging in this growing portion of the population

(Fagan and Jacobs, 2009; WHO, 2013; Davis et al, 2016).

Should these estimated trends in the United States

be indicative of global trends, then hearing health-care

planning needs to be addressed globally.

One way to address the shortage of audiology profes-

sionals is the use of self-assessment technologies, such
as the development of automated hearing assessment

tools (Swanepoel and Hall, 2010; Swanepoel et al,

2014). There is a surge of interest in identifying reliable

and inexpensive ways of measuring hearing loss that

do not require highly specialized professionals or ex-

pensive clinical equipment. Some examples include

internet-based hearing screenings which are accessed

online (Krumm et al, 2007; Bexelius et al, 2008),
computer-based tests which measure hearing sensitiv-

ity using software downloaded onto a desktop, laptop, or

tablet computer (iHear Medical, 2016; Folmer et al,

2017), and screening tests that can be completed over

a landline telephone (Smits et al, 2004; Watson et al,

2012;Williams-Sanchez et al, 2014). Other examples in-

cludemobile testing and using smartphone applications

(Szudek et al, 2012; Handzel et al, 2013; Clark and
Swanepoel, 2014; Bright and Pallawela, 2016; Yousuf

Hussein et al, 2016). One advantage of these newer

methods is that they are less expensive than profes-

sional diagnostic hearing tests (Margolis and Morgan,

2008), providing a cost-effective approach to assessing

populations with limited access to traditional clinical

services. Furthermore, computer andmobile technology

is widely available, where nearly three-quarters of the
world’s population has access to mobile phones (Kelly

and Minges, 2012), making hearing testing more acces-

sible to the general public. Despite the clear benefits of

such solutions, their limitations should be addressed

before being introduced as part of an integrated system

of health care. In particular, the use of portable technol-

ogy and testing in uncontrolled acoustic environments

can be difficult to ensure andmaintain appropriate back-
groundnoise levelsand calibratedsoundsystems (including

sound cards and transducers). Also, many currently avail-

able tools do not enable frequency-specific, pure-tone air-

and/or bone-conducted audiometric thresholds to be

obtained, limiting the diagnostic capability of such devices.
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A recent approach to managing background noise

levels in the testing environment has been to use spe-

cifically designed sound attenuating headphones. For ex-

ample, ShoeboxAudiometry (ClearwaterClinical Limited,

Ottawa, Canada) is an Food and Drug Administration–

approved iPad audiometer that is compatible with numer-

ous air- and bone-conduction transducers, including the

Sennheiser HD 280 noise-attenuating headphones. Al-

though this tool is compatible with various transducers

and can reduce the effects of background noise to provide

reliable threshold information, it is cost prohibitive for ac-

cessibility of the wider population.

Another recent example is the Etymotic Home Hear-

ing Test (HHT; Etymotic Research, Inc., 2006). The

HHT can be administered using a personal computer

or tablet, contains a calibrated sound card and noise-

isolating insert earphones, and is considerably less expen-

sive than some of the previously mentioned alternatives

(e.g., Shoebox Audiometry). The HHT is an automated

hearing-screening test that measures ear-specific, air-

conduction thresholds, at octave frequencies from 0.5

to 8 kHz. Itwas designed for homeuse, community-based

testing, and telehealth practice. The HHT is conducted

using ATMAS, a validated method for measuring

pure-tone thresholds (Margolis et al, 2007; 2010). AT-

MAS employs a forced-choice adaptive psychophysical

procedure with feedback and includes Qualind, which

estimates test accuracy by tracking response time, false

alarm rate, test–retest differences, and quality check fail-

ures (Margolis et al, 2007). To determine if the HHT is a

valid assessment tool, Margolis et al (2016) compared

thresholds obtained in the homes of 28 participants,

aged 44–88 yr, to audiometric data obtained manually,

obtained on a separate day, in an audiology clinic. They

reported that mean threshold measurements at octave

frequencies from 0.5 to 8 kHz obtained using the HHT

were slightlyhigher (2.8 dBHL) than those obtainedusing

manual audiometry (MA); however, this difference was

not statistically significant. What is not yet known is how

theHHTcompareswithMAwhenolderadultswithvarying

degrees of hearing loss are tested, or when the HHT is ad-

ministered outside of the participant’s home. It is possible

that the HHT procedure may pose more difficulty for older

adults, and be less reliable depending on the degree of hear-

ing loss. Therefore, the purpose of this study was to expand

onfindings fromMargolis et al (2016) byusinga larger sam-

ple size in a different test environment, analyzing degree

of hearing loss, and having participants complete MA

and the HHT on the same day. It was hypothesized

that the HHT would provide reliable threshold infor-

mation when compared with the gold standard MA pro-

cedures (ASHA, 1997). To test this hypothesis, we

tested 112 participants aged 60 yr and older, with vary-
ing degrees of hearing loss, and examined the relation-

ship between hearing thresholds obtained using the

HHT versus MA obtained within the same day.

METHODS

Participants

A total of 112 adults (58% female), aged 60 yr and

older, participated in the present study. Participants

were recruited from the Seattle, WA, area using radio

advertisements and theUniversity ofWashington Com-

munication Studies Participant Pool. All participants

were able to communicate using the English language,
and all testing materials were presented in English.

Age distributions are listed in Table 1.

Procedure

Participants were assigned to one of two treatment

groups: H—completing the HHT before MA (n 5 56) or

A—completingMA before theHHT (n5 56). After explain-
ing the purpose of the study, Doctorate of Audiology (Au.D.)

students performed otoscopic examinations bilaterally

to rule out cerumen obstruction, and to visualize land-

marks on the tympanicmembrane. Participants with sus-

pected pathology or significant cerumen impaction (.75%

occlusion) were not included in this study. All participants

were tested on both measures within the same visit.

HHT

Microsoft Surface Pro 4 tablets were used to administer

the HHT. Testing took place in a carpeted classroomwith

up to eight participants completing the assessment simul-

taneously. Room sound levels were not strictly regulated
with the exception of asking people to avoid talking during

testing, as well as being conscientious when closing the

roomdoor. TheHHTsoundcard,whichmoderates the sys-

tem’s output frequency and amplitude, was inserted into

the tablets’ USB drive. ER-3-14 foam insert earphone tips

were attached to the HHT insert earphones.

Participantswere informed that theHHTwouldpresent

sounds varying in loudness and pitch in each ear individ-
ually and in a random order. They were instructed to read

Table 1. Age and Gender Distribution of Participants

Age (Yr)

n Sex (% Female) 60–64 65–69 70–74 75–79 80–84 851

112 65 (58%) 20 (17.9%) 38 (33.9%) 34 (30.4%) 15 (13.4%) 4 (3.6%) 1 (0.9%)
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the tablet screen, which prompted them to listen for the
tone and asked them to press ‘‘Yes’’ if they had heard

the tone and ‘‘No’’ if they had not (Figure 1). After the test

instructions were provided, trained Au.D. students placed

insert earphones into each ear. The HHT provides pulsed

pure tones, varying in sound amplitude at octave frequen-

cies from0.5 to 8kHz; themaximumamplitude outputwas

85 dBHL. Test time approximated 10min per participant.

MA

Au.D. students used calibrated audiometers to admin-

ister MA assessments in a double-walled soundproof

booth in the University ofWashington Speech andHear-
ing Clinic. The modified Hughson–Westlake procedure was

employed, and thresholds were recorded at octave fre-

quencies from 0.5 to 8 kHz in each ear (ASHA, 1997).

Pure-tone air-conduction thresholds were obtained

using the HHT insert earphones.

Statistical Analysis

All statistical tests were performed with the Statisti-
cal Program for the Social Sciences (SPSS) version 24

(SPSS Inc., Chicago, IL). Data were analyzed using cor-

relation andmultiple linear regressions with sequential

predictor entry analyses. Correlation analyses were

conducted to determine how closely the HHT replicated

ear-specific threshold measurements obtained using

MA across octave frequencies from 0.5 to 8 kHz, as well

as to examine the relationships between variables in-

cluded in the regression models. Multiple linear regres-

sion analyses were conducted to determine if (a) the

relationship between the HHT and MA in determining

pure-tone average (PTA; hearing threshold averaged at

0.5, 1, 2, and 4 kHz in the better-hearing ear) for each

participant and (b) the degree of hearing loss affected

the relationship between PTA derived from the HHT

versus MA. Sequential predictor entry was used to test

the incremental variance accounted for as independent

variableswere added to themodel. Because participants

Figure 1. Participant instructions during the HHT.

Figure 2. Distribution of differences between air-conduction thresholdsmeasured using theHHTandmanual audiometry for 224 ears of
112 participants tested at five frequencies.
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were randomly selected, therewere no dependence issues.

Normality, linearity, and homoscedasticity of residuals

were examined for each model to ensure that linear re-

gression model assumptions were tenable.

For ease of interpretation, age and group were effect

coded. Age data were collected categorically rather than

on a metrical scale, hence the effect coding. Gender was

dummy coded with female as the focal group. Degree of
hearing loss (normal, mild, moderate, and .moderate)

was coded into a set of three predictors, with the normal-

hearing group acting as a fixed effect. Degrees of

hearing loss were defined as follows (Clark, 1981):

(a) Normal: 210 to 25 dB HL, (b) Mild: 26–40 dB HL,

(c) Moderate: 41–55 dB HL, (d) .Moderate: 561 dB HL.

Because of the small number of participants with moder-

ately severe, severe, and profound hearing loss, the three
degrees of hearing loss were grouped into one category,

‘‘Greater than moderate.’’ Better-ear PTA was standard-

ized for the HHT and MA. Block 1 included group, age,

and gender variables; Block 2 included the MA better-

ear PTA variable; Block 3 included degrees of hearing loss

variables. The final model was as follows:

HHT better� ear PTA 5 b0 1 b�1Group

1 b�2Gender1 b�3Age
1 b�4MA better� ear PTA

1 b�5MildHL1 b�6ModerateHL

1 b�7 .ModerateHL

RESULTS

Correlation and multiple linear regression analyses

were conducted to examine the relationship be-

tween hearing thresholds obtained using the HHT

and thresholds obtained using MA. The distribution

Figure 3. Average thresholds from 500 to 8000 Hz in the right
ear (A) and left ear (B) with standard error bars.

Table 2. Pearson’s Correlations between HHT and MA Thresholds by Frequency in the Right (Top) and Left (Bottom)
Ears, Averaged across All Participants

Right ear

Test MA

Hz 500 1000 2000 4000 8000

HHT 500 0.909 0.849 0.684 0.481 0.414

1000 0.833 0.924 0.763 0.569 0.510

2000 0.662 0.773 0.960 0.749 0.655

4000 0.463 0.575 0.739 0.969 0.781

8000 0.366 0.470 0.634 0.770 0.953

Left ear

Test MA

Hz 500 1000 2000 4000 8000

HHT 500 0.917 0.866 0.659 0.514 0.423

1000 0.856 0.945 0.783 0.561 0.477

2000 0.671 0.780 0.961 0.762 0.626

4000 0.529 0.570 0.765 0.970 0.785

8000 0.405 0.487 0.644 0.812 0.968

Note: Bolding indicates correlation between same-frequency thresholds across each measure (e.g., 500 Hz on HHT versus 500 Hz on MA).
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of absolute differences between thresholds obtained us-

ing the HHT andMA thresholds for 224 ears of 112 par-

ticipants, at octave frequencies from 0.5 to 8 kHz, is

shown in Figure 2. There was no difference (0 dB

HL) between MA and HHT thresholds in 49.5% of mea-

sured thresholds; threshold differences were25 to 5 dB
HL for 89.1% of measured thresholds, 210 to 10 dB HL

for 96.9% of measured thresholds, and215 to 15 dB HL

for 98.4% of measured thresholds.

Correlation Analyses

Threshold measurements (in dB HL) at octave fre-

quencies from 0.5 to 8 kHz averaged across all partici-
pants are shown in Figure 3A for the right ear and

Figure 3B for the left ear.

Pearson’s r correlations were calculated to determine

the relationship between HHT and MA thresholds at

each frequency (Table 2). All correlations were signifi-

cant at p , 0.001.

Means, standarddeviations, and zero-order correlations

among all variables in the final regression model are pro-

vided in Table 3. Treatment group was not significantly

correlated with any of the variables in the model (p .

0.05 across all comparisons). MA better-ear PTAwas signif-

icantly correlated with HHT better-ear PTA and all three
degrees of hearing loss (p , 0.001 across all comparisons).

All threedegreesofhearing lossweresignificantly correlated

with HHT better-ear PTA (p , 0.001 across all compari-

sons),MAbetter-earPTA(p,0.001acrossall comparisons),

and age (p , 0.01 across all comparisons).

Regression Models

As shown in Table 4 Block 1, group, gender, and age

accounted for a significant variation in HHT better-ear

PTA, R2 5 0.20, p , 0.001. However, when MA better-

ear PTA was added into the model (Block 2), none of the

variables from Block 1 were significant (p. 0.05 across

all comparisons). Block 2 accounted for a significant

Table 3. Zero-Order Correlations for Regression Model

Measure Mean (Standard deviation) 1 2 3 4 5 6 7

Outcome

1. HHT PTA 27.03 (16.52) –

Block 1 variables

2. Group 0.50 (0.50) (0.10) –

3. Age 3.54 (1.10) 0.38* 20.11 –

4. Gender 1.42 (0.50) 20.19*** 20.05 20.01 –

Block 2 variables

5. MA PTA 27.21 (15.98) 0.99*** 0.08 0.39*** 20.17 –

Block 3 variables

6. Mild HL 32.61 (4.14) 0.51*** 20.50 0.29** 20.13 0.53*** –

7. Moderate HL 45.00 (4.54) 0.74*** 0.03 0.36*** 20.09 0.74*** 0.71*** –

8. Severe-profound HL 68.93 (10.11) 0.87*** 0.65 0.34*** 20.21* 0.89*** 0.78*** 0.80***

Notes: N5 112.HL5 hearing loss; Group effect coded:21 5MA, HHT; 15 HHT, MA; Age effect coded:21 5 60–69 yr, 1 5 701 yr; Gender

effect coded: Male 5 0, Female 5 1.

*p , 0.05, **p , 0.01, ***p , 0.001.

Table 4. Summary of Multiple Linear Regression Model with Sequential Predictor Entry

Block 1 Block 2 Block 3

R2
change R2

total R2
adj b sr2 R2

change R2
total R2

adj b sr2 R2
change R2

total R2
adj b sr2

Model fit 0.20*** 0.20*** 0.18 0.77*** 0.97*** 0.97 0.00 0.97*** 0.97

Coefficients

Intercept 0.22 0.02 0.07

Group 0.14 0.02 0.03 ,0.01 0.02 ,0.01

Gender 20.35* 0.15 20.04 ,0.01 0.01 ,0.01

Age 0.39*** 0.03 0.01 ,0.01 20.04 ,0.01

MA PTA 0.98*** 0.77 0.94*** 0.10

Mild HL 20.07 ,0.01

Moderate HL 0.07 ,0.01

Severe-profound HL 0.06 ,0.01

Notes: N5 112. Block 1 F-change test df5 3, 108; Block 2 df5 4, 107; Block 3 df5 7, 104. HL 5 hearing loss; b 5 regression coefficient;

sr2 5 squared semi-partial correlation coefficient (measure of effect size); Group effect coded: 21 5 MA, HHT; 1 5 HHT, MA; Age effect

coded: 21 5 60–69 yr, 1 5 701 yr; Gender effect coded: Male 5 0, Female 5 1.

*p , 0.05, **p , 0.01, ***p , 0.001.
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variation in HHT better-ear PTA, R2
change 5 0.77, p ,

0.001. The relationship between MA better-ear PTA and

HHT better-ear PTA is illustrated in Figure 4. Finally,

Block 3, which added the three degrees of hearing loss
variables into the model, was not significantly different

from Block 2, R2
change , 0.01, p5 0.189. The lack of a sta-

tistically significant difference between Block 2 and

Block 3 indicates that degree of hearing loss did not

uniquely account for a significant variance inHHT bet-

ter-ear PTA. In other words, the HHT provided PTA

thresholds as accurately for participants with mild

hearing loss as it did for participants with severe hear-
ing loss. Figure 5 illustrates the relationship between

MA better-ear PTA andHHT better-ear PTA by degree

of hearing loss.

DISCUSSION

Air-conduction thresholds can be reliably obtained

using the Etymotic HHT in adults aged 60 yr
and older. Thresholds obtained using the HHT signifi-

cantly correlated with thresholds using MA at octave

frequencies from 0.5 to 8 kHz in each ear. This relation-

ship held true across different degrees of hearing loss,

despite the fact that background noise was not strictly

regulated and multiple (up to 8) people completed test-

ing at the same time, in the same room. Results from the

present study support and expand the findings previ-
ously reported by Margolis et al (2016), in that reliability

of the HHT can be said to be significant across different

degrees of hearing, for older participants, measured in

a group setting.

Clinical Implications

Results obtained from this experiment demonstrate

that it is possible to obtain accurate air-conduction thresh-
olds outside of a sound-attenuated booth. When put into

the context of improving accessibility to hearing health

care, the HHT can be regarded as one tool that is capable

of providing reliable frequency-specific pure-tone air-

conducted threshold information. The ability to derive re-

liable hearing thresholds in a nonclinical setting could

potentially promote the awareness of hearing loss and im-

prove the uptake of hearing health-care services in older
adults. For example, portable tools such as HHT could be

used in many community centers, retirement facilities,

and for administering hearing health care in remote loca-

tions using teleaudiology. Because an audiologist or

sound-attenuated booth is not necessary to obtain this au-

diometric information, the HHT could help mitigate the

demand for professional audiologists without compromis-

ing the quality of data collected (Swanepoel et al, 2014).
Also, because the device does not require an internet con-

nection, the HHT can be used in remote locations as long

as there is access to a tablet and the HHT kit.

Limitations

It is important to acknowledge that access to conve-

nient and affordable hearing tests may inform older

Figure 4. Relationship between 4-frequency PTA in the better-
hearing ear as derived by manual audiometry vs. the HHT in
N 5 112 participants.

Figure 5. Comparison of 4-frequency pure-tone average (0.5–
4 kHz) in the better-hearing ear as derived by manual audiometry
vs. the HHT. Stratified by degree of hearing loss, where Normal:
0–25 dBHL (n5 60), Mild: 26–40 dBHL (n5 31), Moderate: 41–55
dBHL (n 5 14), .Moderate: .55 dBHL (n 5 7).
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adults about their own hearing status, but this does not

necessarily lead to entry into the hearing health-care

system (Davis et al, 2007; Yueh et al, 2010). When

Meyer et al (2011) examined hearing health-care seek-
ing behaviors in 193 individuals who had been informed

they had failed a telephone hearing screening; only 36%

had sought professional help in a follow-up telephone sur-

vey. Thus, although products such as the HHT may help

identifying the presence and degree of hearing loss, use of

such tools, on their own, does not fully address the need for

improving the uptake of hearing health services. Rather, it

is afirst step in thehearinghealth-carepathway that should
be followed by audiological/medical referrals when neces-

sary, as well as the intervention (Davis and Smith, 2013).

Another limitation is that HHT is not equipped with

a bone oscillator or supra-aural headphones. Therefore,

type of hearing loss (conductive versus sensorineural)

cannot be determined and people with external ear

abnormalities (e.g., stenosis, atresia, cerumen impac-

tion, and exostosis) cannot be accurately assessed. Also,
the use of insert earphones may be contraindicated

if the person has cerumen impaction or other forms

of obstruction. Finally, background noise levels, if loud

enough, can still potentially interfere. We purposefully

did not systematically monitor or restrict noise levels

and so they are likely similar to many environments

within professional settings, but this does not guaran-

tee that individuals taking this test at home with the
television playing in the background, or near a kitchen

at an assistive living facility, will yield similar results.

CONCLUSION

The HHT is a reliable way to obtain ear-specific air-

conduction threshold information in groups of older

adults and when conducted in an environment that is not

sound treated, but sufficiently quiet. Findings from the

present study support the reliability of the HHT as indi-

cated by Margolis et al (2016) and add that degree of

hearing loss does not significantly reduce the reliabil-
ity of the HHT in measuring pure-tone air-conduction

thresholds.
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