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ABSTRACT 

 The Arizona Sonora Border (ARSOBO) Projects for Inclusion Hearing Healthcare clinic 

provides comprehensive audiologic evaluations and low-cost hearing aids to individuals in 

Nogales, Sonora, Mexico. After identifying the need for a fitting guide to properly adjust the 

hearing aids, we collected 110 patient audiograms and grouped the six most common 

configurations of hearing loss. Using simulated real-ear measures, we fit the hearing aids to each 

of the six common configurations of hearing loss, and recorded the appropriate settings to serve 

as a starting point for future hearing aid fittings. In an effort to determine the success of these 

hearing aid fittings (and others performed by the ARSOBO Hearing Healthcare program), we 

administered 29 questionnaires assessing hearing aid effectiveness. The International Outcome 

Inventory for Hearing Aids (IOI-HA) was the chosen outcome measure due to its international 

applicability and quick and simple format. In general, the hearing health care provided by 

ARSOBO yielded positive outcomes and favorable outcomes in each category of the IOI-HA. 

Potential confounding variables, limitations and future directions of the program are outlined. 

Additionally, the specific results of these outcome measures and the implications of our 

project/fitting guide on humanitarian audiology is discussed.  
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INTRODUCTION 

 According to the World Health Organization (WHO), there are 360 million people living 

with a hearing loss (WHO, 2010). Many of these people live in low-resourced communities 

where it is difficult to access to hearing healthcare. Some potential barriers for persons in these 

countries may include cost, knowledge of existing hearing loss, transportation and/or 

embarrassment/social stigmas. Due to these existing barriers to hearing healthcare, many 

individuals with hearing loss do not wear hearing aids. Without hearing aids, individuals with 

hearing loss may experience feelings of anxiety, frustration, social isolation, depression and 

fatigue (American Speech, Language and Hearing Association, 2012). For older adults, untreated 

hearing loss can make it difficult to work, which can create financial stress affecting entire 

families. Additionally, in older adults untreated hearing loss has been shown to be correlated 

with dementia (Lin, Metter & O’Brien, 2011). For children, untreated hearing loss can have 

detrimental effects on their speech and language, and can result in delayed acquisition of 

language, educational difficulties and eventually economic disparities compared to their normal-

hearing peers (Mathers, Smith & Concha, 2000).  

 The cost of hearing aids is arguably the largest barrier in hearing aid acquisition, 

especially in low-resourced communities. Hearing aids purchased from an audiologist in the 

United States could cost thousands of dollars per device. In Nogales Mexico, access to affordable 

hearing healthcare is a much greater challenge than in the US when we consider that the average 

annual per capita income in Mexico for the year 2012 was just $3,156 (National Survey of 

Mexican Household Income and Expenditures, 2012) and the estimated daily wage in Nogales, 

Mexico is seven dollars.  



 10 

In December, 2014, the hearing healthcare clinic within the Arizona Sonora Borders 

(ARSOBO) Projects for Inclusion was established. The ARSOBO clinic provides low-cost 

prosthetic limbs and all-terrain wheelchairs at costs determined by what their patients can afford. 

The goal of the ARSOBO project is to not only distribute low-cost assistive devices, but to create 

a sustainable clinic which also trains and employs local individuals with disabilities. The 

ARSOBO clinic is managed and staffed by both Mexican and United States citizens, creating a 

collaborative cross-border service provision. Located in the border town of Nogales, Sonora, 

Mexico, the ARSOBO clinic is accessible to United States clinicians and volunteers, promoting 

ease of transportation for follow-up visits. Providing hearing services within ARSOBO is a 

natural fit. The hearing healthcare clinic provides comprehensive audiologic evaluations and 

affordable hearing aids to children and adults identified as hearing impaired. 

 The establishment of hearing health clinics in low-resourced communities often presents 

a series of challenges. Many times, there is limited follow-up for patients after their initial 

hearing aid fitting. When distributing hearing aids and other assistive devices, follow-up services 

are necessary in order to provide continued care, and to ensure that fine-tuning, counseling and 

troubleshooting services are available. Additionally, the WHO “Guidelines for Hearing Aids and 

Services in Developing Countries” published in 2004 explain that follow-up services for 

humanitarian programs in developing countries can help promote consistent use of the hearing 

aids, provide ongoing support, and deal with problems that may arise. For these reasons, the 

ARSOBO program volunteer clinicians strive to provide follow-up care by returning monthly to 

the clinic to provide services to both established and new patients.  

 The two families of hearing aids (Resound Match and Phonak OK! plus) distributed by 

the ARSOBO project are low-cost, digital signal processing behind the ear (BTE) hearing aids 
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which are adjusted using trim potentiometers. Fitting is performed by utilizing a “fitting guide” 

which allows hearing healthcare personnel to adjust the trim potentiometers according to the 

degree and configuration of the patient’s hearing loss. The hearing aids are acquired through 

governmental and non-governmental agencies, and are distributed at a low-cost to the user. 

Information regarding acquisition of hearing aids, fitting process and guidelines are detailed in 

the “methods” section.  

 The WHO guidelines for hearing aid distribution in developing countries (2004) also 

recommends the implementation of a training program to promote project sustainability, and to 

promote community involvement and employment. Volunteer audiologists and AuD students at 

the ARSOBO hearing healthcare clinic have been training local individuals for over a year in the 

areas of assessment, earmold impressions and fabrication, as well as hearing aid fittings and 

adjustments. The employment of local individuals allows the ARSOBO Hearing Healthcare 

Clinic to provide services when the volunteer staff are not present, has improved community 

involvement and rapport, and will ideally allow the clinic to continue in the future without our 

involvement.  

 In an effort to provide continued quality assurance of hearing aid fittings performed by 

the ARSOBO hearing health clinic, outcome measures are a recommended way to subjectively 

validate and monitor rehabilitation effectiveness (WHO, 2004). Although objective verification 

measures (such as real-ear) are typically the preferred form of quality assurance in developed 

countries, the limited resources experienced by the ARSOBO program (and many other 

humanitarian audiology projects) do not allow for the expensive equipment necessary to perform 

objective verification procedures. For this reason, subjective outcome measures, which are 

inexpensive and relatively simple to administer, are often the chosen form of quality assurance.  
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 A literature review revealed the dearth of research describing service delivery outcomes 

of international humanitarian hearing health clinics. This is likely due to the lack of patient 

follow-up leading to difficulty in administering an outcome measure intended to be utilized after 

the patient has worn the hearing aid(s) for a period of time. This is an important aspect of 

administering outcome measures as the wearer should have integrated the aid into their day-to-

day lives in order to report accurate responses regarding hearing aid outcomes. Theoretically, the 

close proximity of the Tucson based care team to the ARSOBO patient base should provide a 

good opportunity for successful follow-up care, which could include outcome measures.  

 For this study, the ARSOBO hearing health clinic utilized a normed outcome measure, 

the International Outcome Inventory for Hearing Aids (IOI-HA), in an effort to collect data 

regarding hearing aid fitting effectiveness. The IOI-HA is a seven-item questionnaire which was 

developed by Cox et al., (2000) and is intended for use in research settings, allowing for 

comparison of data across various populations (Cox, Alexander & Beyer, 2003). Each item on 

the questionnaire assesses a specific area of outcome measurement. This questionnaire is brief, 

simple to administer and has been published in 21 languages, including Spanish, the language 

used in this study (Cox, 2001). The outcome measure was administered at the ARSOBO hearing 

health clinic to 29 individual hearing aid users. Demographic data including age, degree of 

hearing loss, type of hearing loss, gender and type of hearing aid was also collected at the time of 

outcome measure administration.  

In this study, we will discuss the IOI-HA responses collected and how they reflect the 

effectiveness of low-cost hearing aid fittings performed by the ARSOBO hearing health clinic in 

Nogales, Sonora, Mexico. The findings of this study could help fill gaps in knowledge regarding 

effectiveness of low-cost hearing aid fittings in low- resourced communities and may help 
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establish evidence for this specific service delivery model to be utilized by other humanitarian 

audiology projects in the future.  

Although the comprehensive literature review conducted for this research project showed 

a gap in knowledge regarding the evaluation of humanitarian hearing health programs, multiple 

articles do discuss humanitarian audiology service delivery models, and how to assess outcomes 

of general humanitarian efforts. In one audiology-specific review conducted by MacPherson 

(2014), it was found that “successful hearing aid fitting programs in developing countries have 

typically combined appropriate technology with a sustainable local support base”. The ARSOBO 

clinic has successfully addressed these points by ensuring that the hearing aids distributed meet 

or exceed the WHO electroacoustic recommendations for hearing aids distributed in developing 

countries (WHO, 2004)(Tanji, 2014), and by assigning priority to sustainability and community 

involvement.  

One article published in 2013 (Carkeet, Pither & Anderson) discusses a case study of a 

humanitarian hearing health program service delivery model, and the effectiveness of the 

program is evaluated using a questionnaire and interview questions. This approach is very 

similar to those discussed in this article for validating hearing health care. This particular 

program, which is located in Puerto Rico, utilizes similar practices as ARSOBO, including 

training/employing local workers and providing consistent care and access to follow-up.  

 As mentioned, very little literature exists around outcomes of humanitarian audiology 

projects. However, there is a body of research and guidelines about conducting assessments of 

general humanitarian care. An exhaustive description of recommendations was provided by 

Hoffman, Roberts, Shoham & Harvey (2004) which explains the history of humanitarian 

evaluations and discusses recommendations. One of the included methods of evaluation is a 
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survey, which was chosen for this project as the means of assessment. One detail that is 

mentioned by Hoffman, Roberts, Shoham & Harvey (2004) is that aid workers should be trained 

regarding how to administer outcome surveys. This is something that could potentially be 

utilized in the future by ARSOBO to gather additional information.  

 

METHODS 

Audiologic Assessment and Hearing Aid Candidacy	
 Upon arrival at the ARSOBO hearing healthcare clinic, adults and children receive a case 

history interview and comprehensive audiologic evaluation to determine whether a hearing loss 

is present, and whether the hearing loss can be managed with a hearing aid. The audiologic 

evaluation includes otoscopy, tympanometry, distortion product otoacoustic emissions 

(DPOAE’s), pure-tone air and bone testing (including Visual Reinforcement Audiometry (VRA) 

and Conditioned Play Audiometry (CPA)) and speech testing. Testing takes place within a 

single-walled sound booth kindly donated by the University of Arizona Hearing Clinic. Each of 

these tests are utilized to determine the presence or absence of a hearing loss (type, degree and 

configuration). If an aidable hearing loss is identified, the individual is fit with a hearing aid. Due 

to a limited amount of materials, adults are fit monaurally, and children are fit binaurally in an 

effort to maximize language development and school success. Those who will benefit from a 

custom ear mold have an ear impression made, and are asked to return in one month for the 

fitting of their custom mold and hearing device. Those who are eligible for an open-fit slim-tube 

hearing aid configuration are fit with their hearing aid on the day of their visit. Patients who are 

not eligible for a hearing aid and receive an outside referral may include those who do not have a 

hearing loss at the time of arrival, those with a treatable conductive loss (such as otitis media), 
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and those with profound hearing loss that may be better treated by a cochlear implant. For 

patients who do not exhibit a hearing loss, appropriate further referrals (such as speech-language 

therapy or neurological evaluation) are recommended.  Many outside referrals are made to local 

community agencies, such as “Manitas que Hablan” (A local school for the deaf in Nogales, 

Mexico), and/or the Fundacion Del Empresariado Sonorense A.C. (FESAC), a non-governmental 

philanthropic organization.  

Hearing Aids Distributed by ARSOBO	
The two families of hearing devices that are distributed by the ARSOBO hearing health 

clinic are the Phonak OK! plus hearing aids and the Resound Match hearing aids. The Phonak 

OK! plus Behind-the-ear (BTE) 

family, was obtained through a 

grant from the Hear the World 

Foundation. The Resound 

Match BTE family was 

acquired through the 

Mayflower Medical’s 

International Humanitarian 

Hearing Aid Purchasing Program. Both hearing aids utilize digital signal processing and trim 

potentiometers (trim pots) to adjust overall gain and low/high frequency cut. They also include a 

volume control and a program button which can be accessed by the user to adjust the instrument. 

Both of these hearing aid families were found to meet or exceed the WHO minimum 

electroacoustic performance for hearing aids distributed to developing countries (WHO, 2004) 

(Tanji, 2014). These requirements (Table 1) ensure that the hearing aids distributed in 

developing countries are of quality in various domains of electroacoustic output signal. 

Table 1: WHO (2004) electroacoustic minimum requirements for 
hearing aids distributed in developing countries. 
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ARSOBO distributed one group of hearing aids from each family with less power intended for 

those with less severe degrees of hearing loss (Resound Match MA2T70-V & Phonak OK! plus 

M) and an option with greater power intended for those with more severe hearing losses 

(Resound Match MA2T90-V & Phonak OK! plus UP). Each of these hearing aids can be fitted 

with a custom earmold or a slim-tube configuration.  

Patients of the ARSOBO clinic who are eligible for hearing instruments are required to 

pay for their device in order to promote accountability through monetary investment. Cost of the 

hearing instruments and affordability is discussed with each individual patient/family, and price 

is on a sliding scale to ensure that no family cannot afford a hearing aid.  

Hearing Aid Fitting	
Fine tuning the hearing instruments is performed using a small screwdriver which adjusts 

the trim pots on each of the devices. The Phonak OK! plus family utilizes a series of 

predetermined settings which vary in overall output (gain) and low-frequency cut. Each 

instrument has a total of four “Audiosets™”, which are predetermined settings that represent the 

six most common degrees and configurations of hearing loss (Phonak OK! Plus fitting guide, 

2010). Phonak determined which configurations and degrees of hearing loss to include by 

analyzing 15,000 audiograms.  

Our clinical team identified a need for a fitting guide for the Resound Match hearing 

instruments. The use of a fitting guide allows the clinician to easily adjust the output and low 

frequency slope of the hearing aid to best fit the individual’s configuration and degree hearing 

loss. To develop the fitting guide, we collected 110 ARSOBO patient audiograms, and clustered 
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the six most common degrees and configurations of hearing loss (Figure 2). On the x-axis are 

four frequencies, 500 Hz, 

1,000 Hz, 2,000 Hz and 4,000 

Hz, while the y-axis 

represents the threshold as a 

function of frequency ranging 

from 0 dB HL to 120 dB HL. 

The four frequencies included 

in this analysis were chosen 

as they contain the greatest 

amount of speech energy, and fall within the frequency range of the hearing aids. Each 

individual colored line represents thresholds recorded from a single audiogram, while the bold 

black line represents the mean of each cluster. These most common hearing losses served as the 

starting point for the development of a fitting guide for the Resound Match MA2T70-V and the 

MA2T90-V.  

Utilizing the Audioscan Verifit2 with a 2-cc coupler and simulated real-ear measures 

(SREM), each of the six most common hearing losses were inputted, and targets were generated 

using the NAL-NL2 fitting algorithm for monaural hearing aid fittings. It was determined which 

trim potentiometer settings and hearing aids most closely fit the targets of each of the six hearing 

Figure 1: K-Means clustering of 110 audiograms collected by the 
ARSOBO hearing health clinic.  
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losses for soft, medium 

and loud speech inputs. 

Once the optimal 

settings were reached, 

these parameters were 

recorded and translated 

into a fitting guide 

which can be referenced 

when fitting the Resound 

Match MA2T70-V and the MA2T90-V (Figure 2).  

In a clinical setting, the clinician will consult the fitting guide, determine which of the 

hearing aid options and settings best fit the patient’s audiogram, and adjust the trim pots and 

volume setting accordingly. The Resound Match MA2T70-V hearing aid includes a trim pot 

which adjusts the low-frequency cut, and one for adjustment of overall power. The Resound 

Match MA2T90-V includes the previous two trim pots in addition to a trim pot which adjusts the 

high-frequency cut. Ideally, this will serve as a starting point for further fine tuning adjustments, 

if needed.  The fitting guide is unique to the hearing aid selected and fit. 

Once the patient has been fit with either a Phonak OK! plus hearing instrument or a 

Resound Match hearing instrument, he/she receives comprehensive counseling on care and 

maintenance of the device. The patient also receives a complementary storage box, cleaning 

brush, dry-aid kit and pack of batteries. Next, the patient is asked to return for follow-up services 

and fine tuning at our next clinic, typically one month from initial fitting date. 

 

Figure 2: The ARSOBO hearing aid fitting guide intended for Resound Match 
BTE hearing aids.  
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Selection of the IOI-HA and Administration of the Outcome Measure	
 

In an effort to quantify the effectiveness of the hearing aid fittings performed by the 

ARSOBO hearing health clinic and to monitor quality assurance, it was determined that the use 

of the International Outcome Inventory of Hearing Aids (IOI-HA) would be the most 

appropriate. This was determined by utilizing the guidelines put forth by Cox (2005) in the 

article “Choosing a Self-Report Measure for Hearing Aid Fitting Outcomes”. The IOI-HA was 

selected for the following reasons: 1) It is available in Spanish and was translated by an 

individual who is well versed in both Spanish and English, 2) it is simple and concise, making it 

easy to administer and to understand, and 3) norms for the questionnaire have been published 

and validated (although only in English) (Cox, Stephens & Kramer, 2009, Cox, Alexander & 

Beyer, 2003). The IOI-HA also evaluates seven different areas of hearing aid effectiveness. The 

seven areas are 1) Daily Use (Use) 2) Benefit (Ben) 3) Residual Activity Limitations (RAL) 4) 

Satisfaction (Sat) 5) Residual Participation Restrictions (RPL) 6) Impact on Others (IOth) and 7) 

Quality of Life (QoL). Each area is represented by a single question with a Likert-scale response, 

with each item having five possible responses, ranging from least desirable outcome (far left) to 

most desirable (far right). For the purposes of data analysis, we have quantified the far left 

response as the value of 1, and the far right response as the value of 5, meaning a lower score in 

any specific area is less desirable, while a higher value is more desirable. The questions as 

worded on the English/Spanish version of the IOI-HA are as follows: 

Q.1: Daily Use (Use) 	
• “Think about how much you used your present hearing aid(s) over the past two 

weeks. On an average day, how many hours did you use the hearing aid(s)?” 

• 1. None 2. Less than 1 hours a day 3. 1 to 4 hours a day 5. 4 to 8 hours a day 5. 

More than 8 hours a day 
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• “Piense cuanto ha utilizado usted su(s) audifono(s) actual(es) en las últimas dos 

semanas, En un dia común. ¿Cuantás horas ha usado usted el(los) audifono(s)? 

• 1. Ninguna 2. Menos de una hora al dia 3. De 1 a 4 horas al día 4. De 4 a 8 horas 

al día 5. Mas que 8 horas al día 

Q.2: Benefit (Ben)	
• Think about the situation where you most wanted to hear better, before you got 

your present hearing aids(s). Over the past two weeks, how much has the hearing 

aid helped in that situation?  

• 1. Helped not at all 2. Helped slightly 3. Helped moderately 4. Helped quite a lot 

5. Helped very much 

• Piense en una situación donde usted realmente hubiera querido escuchar mejor 

antes de obtener su(s) audifono(s) actual(es). En las últimas semanas ¿cuánto le 

ha ayudado el (los) audífono(s) en esa situación? 

• 1. No ayudó 2. Ayudó poco 3. Ayudó moderadamente 4. Ayudó bastante 5. Ayudó 

mucho 

Q. 3: Residual Activity Limitation	
• Think again about the situation where you most wanted to hear better. When you 

use your present hearing aid(s)m how much difficulty do you STILL have in that 

situation? 

• 1. Very much difficulty 2. Quite a lot of difficulty 3. Moderate difficulty 4. Slight 

difficulty 5. No difficulty 

• Piense una vez más el la situación en la cual usted realmente desea escuchar 

mejor. Cuando utiliza el(los) audifono(s) actual(es), ¿cuánta dificultad tiene 

todavía en esa situación? 
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• 1. Mucha dificultad 2. Bastante dificultad 3. Moderada dificultad 4. Poca 

dificultad 5. Ninguna dificultad 

 

Q.4: Satisfaction (Sat)	
• Considering everything, do you think your present hearing aid(s) is worth the 

trouble? 

• 1. Not at all worth it 2. Slightly worth it 3. Moderately worth it 4. Quite a lot 

worth it 5. Very much worth it 

• Considerándolo todo, ¿piensa usted que su(s) audifono(s) actual(es) vale(n) la 

pena? 

• 1. No vale la pena 2. Vale la pena un poco 3. Vale la pena moderadanente 4. Vale 

la pena bastante 5. Vala la pena mucho  

 

Q.5: Residual Participation Restriction 	
• Over the past two weeks, with your present hearing aid(s)m how much have your 

hearing difficulties affected the things you can do? 

• 1. Affected very much 2. Affected quite a lot 3. Affected moderately 4. Affected 

slightly 5. Affected not at all 

• En las ultimás dos semanas, con el (los) audifono(s) que utiliza actualmente, 

¿Cuánto ha afectado su rutina diaria su dificultas auditiva? 

• 1. Afectado mucho 2. Afectado bastante 3. Afectado moderadamente 4. Afectado 

poco 5. Afectado nada 
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Q.6: Impact on Others (Ioth)	
• Over the past two weeks, with your present hearing aid(s), how much do you 

think other people were bothered by your hearing difficulties? 

• 1. Bothered very much 2. Bothered quite a lot 3. Bothered moderately 4. 

Bothered slightly 5. Bothered not at all 

• En las dos semanas pasadas, con su(s) audifono(s) actual(es), ¿cuánto piensa 

usted que su dificultad auditiva ha molestado a otras personas? 

• 1. Molestado mucho 2. Molestado bastante 3. Molestado moderadamente 4. 

Molestado un poco 5. Molestado nada  

Q.7: Quality of Life (QoL)	
• Considering everything, how much has your present hearing aid(s) changed your 

enjoyment of life? 

• 1. Worse 2. No change 3. Slightly better 4. Quite a lot better 5. Very much better 

• Considerándolo todo, ¿cuánto ha cambiado su manera de disfrutar la vida el(los) 

audífono(s) que utiliza actualmente? 

• 1. Empeoró 2. Sin cambio 3. Mejoro poco 4. Mejoró bastante 5. Mejoró mucho 

 

 Administration of the IOI-HA took place in the ARSOBO Hearing healthcareclinic in 

Nogales, Sonora, Mexico. It was only administered to patients returning for follow-up visits, 

who had been wearing their hearing instruments for at least one month. Although the IOI-HA is 

intended for administration two weeks post fitting, our clinic is run monthly, and so this was not 

a time frame that was possible (Cox, Alexander & Beyer, 2003). The Spanish version of the IOI-

HA was administered to each patient with the help of a Spanish speaking clinician, who aided in 

any clarification that was needed. In addition to the responses on the IOI-HA, additional 
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demographic data including date of birth, gender, type of hearing aid, severity of hearing loss 

and ear fit (left or right).  

Considering the large volume of pediatric patients seen by the ARSOBO clinic, we felt it 

was extremely important to include this population in our quality assurance data collection. 

Although the IOI-HA is not intended for use with pediatric populations, there are currently no 

Spanish translated and normed pediatric hearing aid outcome measures. For these reasons, we 

decided to administer the IOI-HA to returning pediatric patients by means of parent-report for 

those patients under 18 years of age.  

Sample Population	
 
 Twenty-nine (29) individual IOI-HA questionnaires were administered over a total time 

frame of 1.5 years. Each person who completed the questionnaire are Spanish speaking and from 

Mexico. Age range for the collected data is from four-years-old to 77 years-old. Each patient has 

a recorded hearing loss and had received a hearing instrument from the ARSOBO hearing clinic 

(either a Resound Match BTE or a Phonak OK! plus BTE). Adult patients (>18 years-old) were 

fit monaurally, and pediatric patients (<18 years-old) were fit binaurally.  

 

RESULTS 

Overall Group Outcomes 	
  

The complete number of IOI-

HA outcome measures completed and 

collected is 29. The mean score from 

each topic category was collected, and Figure 3: Average response values of all completed IOI-HA 
outcome measures 
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it was found that each mean score was above 4 (with 5 being the most favorable), with the 

exception of RAL, which had a mean of 3.9 (Figure 4). This analysis represents all of the IOI-

HA outcome measures collected. An analysis of variances (ANOVA) was performed, and it was 

determined that there was no significant difference in mean scores between each question, 

suggesting validity of the IOI-HA outcome measure.  

Type of Hearing Aid	
 The next comparison performed is between outcome measures collected from individuals 

fit with the Phonak OK! plus hearing aid family and the Resound Match hearing aid family. The 

Phonak OK! plus family utilizes the 

manufacturer provided fitting guide, 

while the Resound Match family 

utilizes the fitting guide developed by 

the ARSOBO clinical team. Figure 5 

shows the mean scores of the Resound 

Match hearing aid in blue (n = 5), and 

the Phonak OK! plus hearing aid in 

orange (n = 7). Error bars are shown in black. There was no significant difference (α > .5) 

between hearing aids for any of the seven questions on the IOI-HA.   

Figure 4: Mean responses for individuals wearing Resound 
Match hearing aids vs. Phonak OK! plus 
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Gender	
 Figure 6 illustrates the mean scores 

from the IOI-HA comparing females 

in red (n = 15) to males in blue (n = 

7). Error bars are shown in black. No 

significant difference (α > .5) was 

found between male and female users. 

Note that there is an absent error bar 

for males on Q.1 (Use), this is because 

each individual answered with the same response (5) for this question.  

Age	
 In comparing the means of 

questions 1 – 7 for children and adult 

patients, we consider the cutoff as 18 

years-old. Anyone under the age of 

18 receives two hearing aids, while 

those above 18 receive one. For this 

reason, this analysis is also indirectly 

comparing those patients fit monaurally with those fit binaurally. Adults are represented in 

orange (n = 8), and children are represented in green (n = 10). Children scored higher than adults 

in the area of “Use”, while adults outscored pediatric patients in all other categories. Figure 6 

shows the graph of the comparison of means for children and adults.  

 

Figure 5: Mean responses for females vs. males 

Figure 6: Mean responses for adults (> 18) vs. children (<18) 
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DISCUSSION 

 The overall effectiveness of the hearing aid fittings from the ARSOBO clinic as reported 

on the IOI-HA is favorable. When considering the means for the complete data from each of the 

29 questionnaires, each area had a mean score above 4, with the exception of Q.3 (RAL) which 

yielded a mean of 3.97. There was no significant difference between the overall means for 

questions 1 – 7, suggesting there is internal validity of the IOI-HA. Additionally, there was no 

significant difference detected between scores of males and females, or persons fit with the 

Phonak OK! plus hearing aid and the Resound Match hearing aid. Clinically, this implies that the 

fitting guide developed for the Phonak OK! Plus hearing aid is an effective tool for making 

appropriate adjustments to the hearing aid.  

 While the results obtained for this study were generally positive and favorable, it is 

important to consider and discuss potential external factors that can contribute to perceived 

benefit. One factor may be the honeymoon effect, which essentially produces increased 

perception of benefit immediately after hearing aid fitting. To account for this, surveys may be 

distributed at later times to assess benefit after the honeymoon effect has subsided.  

 In evaluating the complete data collected, it is important to mention that although the 

mean scores were favorable across categories, there were multiple surveys collected that did not 

reflect positive hearing aid outcomes. Some specific reports of dissatisfaction were identified 

during interviews conducted by Privette (2016) which found that complaints often involved 

speaking rate of communication partners or unrealistic expectations. Potentially these downfalls 

could be addressed in the future with the help of an aural rehabilitation program or improved 

counseling.  
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 The limitations of this study include the incomplete demographic data that was collected, 

leading to a decreased sample size for the analysis of gender, age and type of hearing aid. 

Another limitation is the lack of an appropriate outcome measure to evaluate hearing aid success 

in Spanish-speaking pediatric populations. For this reason, the IOI-HA was collected via parent 

report, which could potentially affect responses, as the IOI-HA is intended to be self-reported.  

 The overall positive responses collected from the 29 IOI-HA questionnaires reflects the 

effectiveness of the ARSOBO program and the low-cost hearing aids that it has distributed. 

However, it is important to note that there may be an unintended bias when considering the 

humanitarian nature of this clinic. It may be the case that individuals were less likely to report 

difficulties as to not offend the clinicians who provided the services. However, this theory may 

also be incorrect when we consider the norms for the IOI-HA published by Cox et al. (2003), 

which found that those who paid for some of the cost of the hearing aids (most similar to our 

patient population), scored lower in all categories (except Ioth) than groups who paid all or none 

of the cost. This may suggest that our results have not been influenced by the low-cost of the 

hearing aids that are distributed by ARSOBO.  

 The findings of this study suggest that the fitting guides and hearing aids utilized by the 

ARSOBO projects for inclusion are effective in providing amplification to low-resourced 

communities. It is our hope that this research can add to the gaps in literature regarding outcomes 

of humanitarian audiology projects. Future aims are to collect additional quality assurance data 

to ensure that hearing aids distributed by ARSOBO continue to successfully alleviate the burden 

caused by hearing loss.  
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