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logistics such as the personnel required, the type and quantity of equipment needed, and the 

time required to undertake and report on the survey and its budget.  

However, it is strongly recommended that the epidemiologic methodology, assessment 

methods, case definitions and data collection tools be implemented as they have been 

outlined in this survey handbook. If these are changed independently, it may not be possible 

to use the results for country or regional comparisons.   

When required, the study can be supplemented by the collection of additional data that may 

be of importance to the target population, so long as this does not interfere with the primary 

aim and outcomes of the survey. 

 

 

USE OF SURVEY DATA 

 

Data on hearing loss prevalence and associated causes, as well as any other information 

gathered through this survey, should be disseminated through: 

¶ publication in scientific, peer-reviewed journals;  

¶ preparation and dissemination of a report that can be used for: 

o advocacy: the survey results should be graphically presented, and key messages 

identified. Advocacy materials, such as infographics/factsheets can be prepared 

based on the results. These can be used for raising awareness on this issue among 

policy-makers, health professionals and civil society. 

o identification of ear and hearing care needs for planning purposes: data collected 

will help to determine needs for ear and hearing care in the community and inform 

decisions regarding prioritization of services. This information can provide a strong 

evidence-base for policy development.  The WHO ear and hearing care situation 

analysis tool (EHCSAT), the WHO manual on planning for ear and hearing care 

strategies and EHC Indicators for monitoring provision of services provide useful 

tools for the planning process.3  

                                              
3 See http://www.who.int/pbd/deafness/news/ear_hearing/en/ 

http://www.who.int/pbd/deafness/news/ear_hearing/en/  

http://www.who.int/pbd/deafness/news/ear_hearing/en/
http://www.who.int/pbd/deafness/news/ear_hearing/en/
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Estimate the design effect: the cluster sampling design is a complex design associated with a 

greater uncertainty than a simple random sample. The design effect is defined as the ratio of 

the correct standard error to the standard error computed under the assumption of a simple 

random sample. In order to compensate for this, a statistician must estimate the design effect 

and the sample size increased in consideration of this factor.  

 

 Scientific rigour is essential to ensure reliable results that are representative of the population.  

Make a prior prediction of the participation rate: the participation rate refers to the percentage 

(proportion) of the sampling frame (eligible population) that will agree to participate in the 

survey. The sample size may need to be increased in consideration of the expected 

participation rate. It is useful to aim for 90% participation rate or higher in the survey. 

However, for the purpose of sample size estimation, it is prudent to be more conservative and 

assume an 85% participation rate. Efforts must be made to maximize participation in the 

survey (see Section3). 

 Annex 1 on sample size estimation provides links to useful online resources as well as  

available regional estimates that can be used to calculate sample size, as well as  

some sample calculations, for reference.  

 

SURVEY DESIGN AND METHODS 

 

A well-designed survey is important to ensure the accuracy of its outcome. It is therefore 

important to plan the survey in consultation with an epidemiologist and biostatistician. The 

survey design must aim at extracting a representative sample from the target population.  

  

 

Target population:  the entire group of people to whom the principal investigator intends to 

generalize the study findings. 

Sample:  all households and participants who are finally included and evaluated as 

part of the study. 

Sampling unit:  all individual items within the sample (e.g. individuals, households). For the 

purpose of this survey, sampling unit refers to a household. 

Sampling frame:  a list of all sampling units that could be selected for the survey.  

Source: Health research methodology: a guide for training in research methods. Geneva: World 

Health Organization; 2001.  

Box 5: Definitions 
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Cluster sampling design 

Cluster sampling design is the basic design most likely to be suitable for a population-based 

survey carried out using this survey handbook. The objective of this method is to choose a 

limited number of smaller geographic areas or population groups (“clusters”) in which simple 

or systematic random sampling can be undertaken to select the sample. The term cluster, as 

used here, is a collection of sampling units, usually households. 

The clusters to be included in the study should be identified using the “probability 

proportional to size” method (PPS) (see Box 6 for an example of how to use PPS). The lowest 

tier of population groupings or communities are identified prior to cluster selection. These 

communities could be villages, urban blocks or sections, or census enumeration areas. Ideally, 

detailed maps should be available of these communities, which, at least, show the boundaries 

of these communities. Where such maps are not available, they can be generated in 

consultation with local leaders. 

Communities in which the cluster sampling will be done are identified by PPS.  In this method 

the likelihood of communities being selected varies according to their size. This ensures that 

the sampling procedure is self-weighting and no weighting is required in the analysis. It is 

important that the same number of participants/households should be sampled within each 

selected cluster. 

 

Identification of sample clusters 

Steps to identify clusters: 

1. List all communities (e.g. villages or blocks) in the target population. This can usually be 

obtained from a census. These communities should be listed with their populations 

cumulatively (it is not essential that the population figures are completely up to date, 

because the relative size of communities is more important than their absolute size).   
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sampled.  While SYRS sampling is likely to be used in most situations, at times it may 

mean that certain sections of the population are not suitably represented. For example, 

if a district consists of both urban and rural areas, a population-based prevalence 

survey must have proportionate representation from both areas. In this case, it would 

be appropriate to follow the stratified cluster sampling design. 

c) Stratified cluster sampling design: In this design, prior to selecting the clusters, the 

population is divided into different strata according to the characteristics under 

consideration (e.g. urban or rural, or according to ethnic groups). Each stratum (e.g. 

urban or rural) is sampled separately. The results are then weighted by their 

populations at the time of analysis.  

 

 

1. Provide an identification number to each household of the target population is eligible for inclusion in the 

study (i.e. the sampling frame). 

2. Calculate the number of sampling units (households) to be included by dividing the sample size (for the 

cluster) by the average number of persons per household. This gives us the number of sampling units required.  

Number of sampling units = Sample size (for the cluster)/average household size 

3. Calculate the sampling interval through dividing the total number of sampling units required by the total 

number of households within the sampling frame. 

Sampling interval (SI) = Number of households within the sampling frame /number of sampling units required 

= N 

4. Select the first household of the sample population randomly (e.g. the random selection may point to ID 13 

as the first household). 

5. Select the rest of the sample population by recruiting each Nth subject from the sampling frame (e.g. if 

N=100 and 13 is the first house, then select 13th, 113th, 213th subject and so on). 

Box 9: Steps for systematic random sampling 
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ETHICAL ISSUES 

 

Ethical approval must be gained from a competent authority (such as a local ethical 

committee) prior to starting the study. Ethical matters should be carefully discussed by the 

steering committee during protocol development and all issues identified must be 

documented and addressed. All local rules and regulations must be followed. Common ethical 

considerations include the following: 

 

¶ Discuss the process and procedures with the local community prior to conduct of 

survey. Seek the agreement of community leaders and of competent regulatory 

authorities (if any) for this purpose. 

¶ Informed consent must include: 

o an information sheet provided to all participants. This sheet must clearly provide 

all information about the study, its procedures and the proposed use of study 

findings. The information sheet must be in the local language and be easy to 

understand.  

o a consent form in the local language should be made available, with space for 

the participant’s signature or thumb impression. In the case of children below 

the legal age of consent (as determined by national or local regulations), 

consent must be sought from a parent or guardian. The consent form should 

also explain and seek permission for any minor procedures, if required (such as 

wax or foreign body removal). See WHO sample consent form5 and information 

sheet for guidance on how to prepare a consent form (sample form includes 

guidance for qualitative studies, studies involving children/minors, and gaining 

parental consent). The samples should be adopted and customized to suit each 

study’s needs. 

For deaf persons using sign language, the information sheet and consent form should be 

explained in sign language. If survey participants are unable to read, information should be 

verbally explained by a relative or a team member.  

                                              
5 See http://www.who.int/rpc/research_ethics/informed_consent/en/. 

http://www.who.int/rpc/research_ethics/informed_consent/en/
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SECTION 2: Pre-survey preparations 
 

TRAINING FIELD TEAMS 

Field teams should be trained in various aspects of the survey as listed below: 

1. Identification of households within clusters and how to approach household members 

regarding their inclusion in the survey. 

2. Provision of information on the survey and gaining consent from participants, including 

those who are deaf or hard of hearing. 

3. Gathering and recording information through household roster forms and data 

collection forms. 

4. Providing information and education on the principles of ear and hearing care. 

5. Examination of the ear using an otoscope and identification of common ear problems 

expected to be encountered during the survey. 

6. Wax and foreign body removal. 

7. Assessment of hearing levels. 

8. Tympanometry and how to record it. 

9. Identification of cases requiring referral, including those in need of urgent medical 

attention. 

10. Referral processes. 

While both health workers and field workers must be trained in 1 to 5, only health workers 

expected to perform ear and hearing examination should be trained in 5 to 10.  When training 

in ear and hearing examination, it is important to ensure that trainees’ findings are accurate 

(i.e. are the same as those that the trainer would produce) prior to authorizing trainees to 

conduct examinations as part of the survey. 

The WHO Primary ear and hearing care training resource (intermediate level) can be adapted 

to suit training needs. Training must include use of the specific ear and hearing assessment 

device/s that are to be used under the survey protocol. Any cultural sensitivities in cluster 

areas must be considered during training. Field workers must be recruited locally and 

sensitized to the needs and objectives of the survey. They should be trained in use of 

awareness materials and to prepare them to interact with study participants. See Annex 2 for 

more on training field team.  

https://www.who.int/pbd/deafness/activities/hearing_care/en/
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C. Hearing examination 

 
C1 Right ear Left ear 

OAE test (0-4 years old) 1. Pass                     2 Refer 1. Pass                                               2 Refer 

C2 Hearing threshold evaluation in participants aged above 5 years (insert actual value) 
 

Frequency (Hz) 500 1000 2000 4000 6000  8000  

 Hearing 
threshold right 
ear(dB) 

            

Hearing 
threshold left 
ear (dB) 

            

 

 
Ambient noise level: 
 
{ŎǊŜŜƴƛƴƎ ŜȄŀƳƛƴŜǊΩǎ ƴǳƳōŜǊΥ 
 
Not fully examined in this section: 
 
{ŎǊŜŜƴƛƴƎ ŜȄŀƳƛƴŜǊΩǎ ǊŜƳŀǊƪǎΥ ΧΧΧΧΧΧΧ 

D. Ear examination findings Code to be entered: 1=yes; 2=no; 3=uncertain 
  Right Left   Right Left 

D1 Auricle malformation   D3 Tympanic membrane   

D2 External ear    Perforation   

 Wax    Dull and retracted   

 Wax removed    Red and bulging   

 Foreign body (FB)    Normal   

 FB removed    Not seen   

 Inflammation of ear canal    D4 Middle ear   

 Inflammation of ear canal treated    Otorrhoea   

 Otorrhoea    Cholesteatoma   

 Otorrhoea removed    Normal   

 Fungus (Otomycosis)    Not seen   

 Fungus treated   D5 Others: 

D6 Tympanometry:                                             
Code: 1=A; 2=B; 3=C; 4=As; 
5=AD; 6=uncertain; 7=test 
could not be performed 

  {ŎǊŜŜƴƛƴƎ ŜȄŀƳƛƴŜǊΩǎ ƴǳƳōŜǊΥ                                                                                                                                     
Not fully examined in this section:                                                                                                                                  
{ŎǊŜŜƴƛƴƎ ŜȄŀƳƛƴŜǊΩǎ ǊŜƳŀǊƪǎΥ 

E. Probable cause of hearing loss (in case of hearing threshold above 20 dB in one or both ears) 

  Right ear          1=yes; 2=no; 3=uncertain Left ear                             1=yes; 2=no; 3=uncertain 

E1 Unknown   
E2 Wax   
E3 CSOM   
E4 OME   
E5 AOE   
E6 ASOM   
E7 FB   
E8 ARHL   
E9 Other   

9ȄŀƳƛƴŜǊΩǎ ŎƻƳƳŜnts 

F. Action needed Code 1=yes; 2=no 
F1 No action 

F2 Medication advised 

F3 Refer for further evaluation 

F4 Refer for urgent evaluation 
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B: HISTORY 

The following questions can be used to gather baseline information regarding participants’ 

hearing status and history of risk factors.  

The core questions (B1–3) must be asked of all participants. The supplementary questions (B4–

11) need to be asked as indicated. 

These questions should be administered as such. The code (i.e. number 1–8) should be 

entered in the box opposite the question in the data collection form. If required, 

supplementary questions can be added. 

These questions can be asked either during the household visit or when the participants are at 

the test site. 

 

CORE QUESTIONS 

B1 For participants above 15 years: 

Without the use of hearing aids or other listening devices, your hearing is: 

1=excellent; 2=good; 3=a little hearing trouble; 4=moderate hearing trouble; 5=a lot of 

trouble; 6=deaf; 7=uncertain; 8=refused 

For participants 0-14 years: 

Which statement best describes your child’s hearing without a hearing aid or listening 

device? 

1=excellent; 2=good; 3=a little hearing trouble; 4=moderate hearing trouble; 5=a lot of 

trouble; 6=deaf; 7=uncertain; 8=refused 

B2 Have you experienced ringing, roaring, or buzzing in your ears or head that lasts for 5 

minutes or longer, over the last 12 months?  

1=yes; 2=no; 3=uncertain 

B3 Do you have history of discharging/draining ears?  

1=yes; 2=no; 3=uncertain 

 Supplementary questions, in case response to B1 is 3–6  

B4 How long have you had difficulty in hearing? (To be answered when response to B1 is 

either 3, 4 or 5) 





















https://doi.org/10.3390/ijerph16183405
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Estimated proportion of hearing loss in those aged ≥ 50 (out of the total population)‡‡‡: 75% 

Calculate the number of people aged ≥ 50 with hearing loss in the population (d) =a*b*c 

 Calculate the total number of people with hearing loss in the population (e) = 1/0.75 * (a*b*c) 

= 1/0.75*d 

Estimate the prevalence of hearing loss in the population = e/c 

 

  

                                              
ϟϟϟ This can be estimated based on available literature regarding prevalence of hearing loss in the population. If such 

information is not available, researchers can work with the assumption that the estimated proportion of hearing loss 

attributable to the age group above 50 years is 75%. This is based on an analysis of available WHO data 

(https://apps.who.int/iris/handle/10665/206141)  

 

a = 0.15 

b = 0.10 

Note the population of interest (either for 1 million people or for the defined geographic population): c = 1 000 000 

75%.  

 

Number of people with hearing loss in population e = 1/0.75 * (0.15*0.10*1 000 000) = 20 000 

Prevalence of hearing loss in the population e/c = 20 000/1 000 000 = 2% 

Box 12: Extrapolating estimated prevalence among persons aged 50+ to entire population: an example 

 

https://apps.who.int/iris/handle/10665/206141


https://www.lshtm.ac.uk/research/centres/international-centre-evidence-disability


http://www.who.int/ncds/surveillance/steps/STEPS_Manual.pdf
http://www.who.int/ncds/surveillance/steps/resources/sampling/en/
http://www.who.int/ncds/surveillance/steps/resources/sampling/en/
http://www.who.int/ncds/surveillance/steps/resources/sampling/en/


https://dhsprogram.com/
https://dhsprogram.com/data/
https://dhsprogram.com/publications/publication-DHSM4-DHS-Questionnaires-and-Manuals.cfm
https://unstats.un.org/unsd/demographic-social
https://unstats.un.org/unsd/demographic-social/standards-and-methods/?search=survey&Id=Handbooks&Desc=&Title=&Year=&topics=
https://unstats.un.org/unsd/demographic-social/Standards-and-Methods/files/Handbooks/surveys/Series_F98-E.pdf
https://www.who.int/deafness/estimates/en/


http://www.who.int/chp/steps/resources/sample_size_calculator.xls?ua=1
http://www.who.int/chp/steps/resources/sample_size_calculator.xls?ua=1
http://ghdx.healthdata.org/gbd-results-tool
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Table 1.1: WHO 2018 estimates for prevalence of moderate or higher levels of hearing loss in better hearing ear* in regions of the world 

  

Prevalence 

of DHL in 

the world 

%) 

Prevalence 

of DHL in 

high-

income 

countries 

(%) 

Prevalence of 

DHL in the 

Central/Eastern 

Europe, 

Central Asia 

region (%) 

Prevalence 

of DHL in 

the Sub-

Saharan 

Africa 

region (%) 

Prevalence 

of DHL in 

the 

Middle-

East and 

North 

Africa 

region (%) 

Prevalence 

of DHL in 

the South 

Asia 

region (%) 

Prevalence 

of DHL in 

the Asia- 

Pacific 

region (%) 

Prevalence 

of DHL in 

the Latin 

America 

and 

Caribbean 

region (%) 

Prevalence 

of DHL in 

the East 

Asia 

region (%) 

0–14 years total 1.73% 0.50% 1.55% 1.93% 0.92% 2.39% 2.02% 1.60% 1.28% 

0–14 years male 2.13% 0.62% 1.91% 2.38% 1.13% 2.94% 2.49% 1.98% 1.56% 

0–14 years female 1.31% 0.38% 1.16% 1.47% 0.69% 1.80% 1.53% 1.21% 0.95% 

15–34 years total 1.73% 0.39% 1.30% 1.93% 0.79% 2.24% 1.84% 1.33% 1.15% 

15–34 years male 2.13% 0.49% 1.60% 2.39% 0.98% 2.76% 2.27% 1.65% 1.40% 

15–34 years female 1.31% 0.30% 0.98% 1.46% 0.59% 1.68% 1.40% 1.01% 0.86% 

35–64 years total 6.53% 2.18% 6.55% 8.30% 3.69% 9.96% 8.42% 6.27% 5.84% 







https://www.cdc.gov/epiinfo/user-guide/statcalc/samplesize.html
https://www.cdc.gov/epiinfo/user-guide/classic-analysis/advancedstats.html
https://www.cdc.gov/epiinfo/index.html
https://rdrr.io/cran/samplesize4surveys/
http://r-survey.r-forge.r-project.org/survey
https://www.r-project.org/
https://support.sas.com/rnd/app/stat/procedures/SurveyAnalysis.html
https://www.sas.com/en_us/software/stat.html
http://www.sussex.ac.uk/its/pdfs/SPSS_Complex_Samples_22.pdf
https://www.ibm.com/analytics/spss-statistics-software


https://www.stata.com/manuals13/svy.pdf
https://www.stata.com/
http://sudaansupport.rti.org/Sudaan/onlinehelp/SUDAAN10/Default.htm
https://www.rti.org/impact/sudaan-statistical-software-analyzing-correlated-data
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ANNEX 2: Minimum training requirements for non-

qualified audiologists to perform hearing 

assessments 
 

SCOPE 

 

This annex outlines the minimum training required to perform an ear and hearing assessment 

during the conduct of the prevalence survey using this handbook.  

 

It is essential that staff assessing subjects during the survey should have clearly identified roles 

and responsibilities and should receive appropriate training. This is vital for improving the 

reliability of survey outcomes and ensuring that subjects are informed and advised correctly of 

their test results and intervention options.  

 

Ideally, such training should be gained through accredited courses. However, where such trained 

staff and accredited courses are not available, survey planners can use the guidance provided 

here to train the survey staff. Training should be practical and include “hands-on” experience 

under the supervision of qualified and experienced tutors. 

 

Staff should also be trained to raise awareness as part of the survey’s activities. Training may 

cover any cultural sensitivities specific to areas under coverage. 

 

TOPICS TO BE COVERED IN TRAINING 

 

1. Knowledge of ear and hearing loss (impairment)  

¶ Structure and function of the ear, including how sounds travel along the auditory 

pathway. 

¶ The different types and levels/classification of hearing loss, and its common causes.  

¶ Common ear problems and diseases, such as wax, otitis media, foreign bodies etc. 



https://itunes.apple.com/us/app/niosh-slm/id1096545820?mt=8
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¶ Provision of required information regarding the survey, with the information sheet 

provided. 

¶ Gaining consent from subjects and parents/guardians.  

¶ Recording participant’s history relating to ear and hearing problems using the data 

collection form.       

 

6. Data recording  

¶ Accurate recording of data on the data collection form 

¶ Input of data into database 

7. Explanation of results and advice to patients 

¶ Testers should be able to explain results of examinations and test procedures and 

advise on intervention options. 

8. Referral procedures 

 

Testers should be aware of when and where to refer patients (e.g. ENT, audiologist) with 

consideration given to national and local protocols, and whether patients are already 

receiving care for the condition found. A list of referable conditions and which practitioner 

is most appropriate for a referral should be understood.  

 

Resources 

 

¶ BSA 2016 – Minimum Training Guidelines: Basic Audiometry & Tympanometry – 

Minimum Training Guidelines. British Society of Audiology. www.thebsa.org.uk.  

¶ Tolonen H (Ed.) European Health Examination Survey (EHES) Manual. Part A. Planning 

and preparation of the survey. 2nd edition. Helsinki: National Institute for Health and 

Welfare; 2016 (http://urn.fi/URN:ISBN:978-952-302-700-8, accessed 10 July 2019). 

¶ Primary ear and hearing care training resource (Student’s workbook – intermediate 

level). Geneva: World Health Organization; 2006 

 

  

http://www.thebsa.org.uk/wp-content/uploads/2016/11/Min-Guidelines-for-Basic-Audio-and-Tymp-November-2016.pdf
http://www.thebsa.org.uk/wp-content/uploads/2016/11/Min-Guidelines-for-Basic-Audio-and-Tymp-November-2016.pdf
http://urn.fi/URN:ISBN:978-952-302-700-8




https://itunes.apple.com/us/app/audcal/id647212278?mt=8
https://www.hearxgroup.com/heartest/
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¶ Executive summary: one-page summary of the need for, and goals of, the survey; its 

potential impact and how it fits the funding agency’s priorities 

¶ Institutional background: information about the institution leading the research, 

including contact details of the institution and the principal investigator 

¶ Introduction: a brief overview of the problem and how the survey would contribute to 

addressing it 

¶ Aims and objectives 

¶ Implementation plan 

¶ Implications for future policy development and research 

¶ Budget 

¶ Others: CVs, survey team, detailed protocol 

The points listed under “Framing the funding case” should be kept in mind while drafting the 

proposal.  

 

Request in-kind contributions 

 Consider working with field partners that will share resources. For instance, local ENT doctors, 

audiologists or other partners may consider providing their car free of charge. Some partners 

may consider hosting international researchers in their homes, instead of having researchers 

pay for extended stays in hotels. Local NGOs may wish to partner in the study and provide 

local facilities and serve as part of the team without any financial compensation. The key to in-

kind contributions is to ask for help: in the new sharing economy, people are more open than 

ever to share their resources for the common good. 

  

Be resourceful 

Ask your project team members how each person can individually help lower the overall costs 

of conducting the survey. 

 

Don’t give up 

Fundraising can be a difficult process and rejection of a proposal is common. When a proposal 

is rejected, always ask the donor about the reasons in as much detail as possible. This will help 

improve your proposal and strategy. The most successful fundraisers are those that persevere.
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ANNEX 6: Protocol for the validation of selected 

software applications for assessment of hearing 

thresholds 
 

AIM OF THE PROTOCOL  

 

This protocol aims to guide the validation process for any hearing testing software 

applications identified for use during a hearing survey. This protocol was developed to test the 

accuracy and reliability of three apps, but can be adapted for testing further apps, as required. 

This protocol was developed by WHO, with contributions and support from Dr Peter Thorne 

(University of Auckland, New Zealand); Dr Sharon Curhan (Harvard Medical School, United 

States of America); and Dr Tess Bright (London School of Hygiene and Tropical Medicine, 

United Kingdom). 

 

STUDY OUTLINE 

 

Overview: Assessment of accuracy18 and logistical challenges of identified hearing test software 

applications (apps).19 

 

Aim: To independently assess the validity and reliability of three different software apps on a 

cohort of subjects using conventional pure-tone audiometry as the gold standard.20 

 

Study questions 

                                              
18 Accuracy of a measurement: the degree of closeness between several measurements of a quantity and that 
ǉǳŀƴǘƛǘȅΩǎ ŀŎǘǳŀƭ όǘǊǳŜύ ǾŀƭǳŜΦ 
19 3 software applications have been identified in the literature (Shoebox audiometry, AudCAL, HearScreen).  
20 Gold standard: Pure-tone audiometry conducted in a quiet space or a sound booth depending on the setting (see 
ά{ǘǳŘȅ ǎŜǘǘƛƴƎέ ǎŜŎǘƛƻƴύΦ 
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¶ How well does each app perform at determining hearing thresholds compared to gold 

standard methods? 

¶ How well does each perform with respect to reproducibility21 (test-retest reliability)?  

¶ Are the software applications valid tools for assessment of hearing thresholds in the 

field22 compared with portable audiometry for conducting ear and hearing surveys? 

 

Target 

¶ Identification of hearing thresholds (in decibels) at 500 Hz, 1000 Hz, 2000 Hz, 4000 Hz, 

(and if available, at 6000 Hz, 8000 Hz) and their average23 in each ear tested. 

 

Study design 

¶ Prospective diagnostic study 

 

Study population 

¶ Persons aged five years and older 

 

Study setting 

¶ Setting 1: Community. This assessment will be conducted at an identified place within a 

village or block. This may be a community hall or school room engaged for this 

assessment.  

o A portable audiometry unit24 will be set up, and carefully calibrated prior to 

testing, to facilitate the conduct of the pure-tone audiometry.  

o The ambient noise levels will be measured, and testing will only be conducted if 

the ambient noise levels are below a certain threshold (see next section on 

“Ambient noise”).  

 

¶ Setting 2: Clinic. This assessment will be conducted at an audiology clinic.  

o Pure-tone audiometry and app testing will be conducted in a sound booth. 

                                              
21 Reproducibility of a measurement: the ability of a measurement to be replicated. 
22 Field refers to a community setting as recommended in the Ear and Hearing Survey protocol. 
23 Average hearing threshold will be calculated for frequencies of 500 Hz, 1000 Hz, 2000 Hz and 4000 Hz. 
24 Portable audiometry unit: this equipment will be carefully calibrated and conducted in a quiet room. 
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o The audiometer will be carefully calibrated prior to start of testing. 

 

Ambient noise 

¶ Setting 1: Testing will be conducted in a quiet room and the ambient noise levels will be 

below 40 dBA.25 

o This level will be assessed using suitable sound-level measurement iOS-based 

applications.26 

o Each app has a mechanism of testing ambient noise and does not function in 

noisy situations. This will be adhered to for each individual app.  

 

¶ Setting 2: Testing will be conducted in an audiology clinic. 

o The ambient noise levels will be measured, and testing will only be conducted if 

within American National Standards Institute (ANSI) standards.27 

Sampling 

¶ Consecutive: every person that meets the inclusion criteria will be included in the study 

until the sample size is complete. 

 

Inclusion criteria 

¶ All persons aged five years and older that present for testing. 

 

Exclusion criteria 

¶ Congenital or acquired ear deformities that prevent adequate earbud insertion. 

                                              

25 A 40 dBA level has been used based on the Occupational Safety and Health Administration (OSHA) 

recommendations 

(https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9739) from the 

United States Department of Labor and the American Academy of Audiology (AAA) Childhood Hearing 

Screening Guidelines (http://www.audiology.org/publications-resources/document-library/pediatric-

diagnostics). 
26  SPLnFFT, Noise Hunter, NoiSee or SoundMeter 
(http://scitation.aip.org/content/asa/journal/jasa/135/4/10.1121/1.4865269). 
27 ANSI S3.1-1999 (R2003) American National Standard Maximum Permissible Ambient Noise Levels for Audiometric 
Test Rooms. 

















 

Q.1. Time taken to perform test (in minutes and seconds):   Q.2. Were there any special requirements?  

Q.3. Any hindering factors? (e.g. short battery time, noisy environment, etc) Q.4. Any complaints or concerns from the subject? 

Q.5. Any other comments? 

 

Participant Proforma for Evaluation of Study Apps 

Participant details 

Name:  

Age:  

Gender: Male/Female (please circle) 

Address:  

Contact number:  

Date/s of testing  

History 
History of hearing loss: Yes/No 
History of ear infections: Yes/No 
History of tinnitus Yes/No 
History of tympanic membrane 
(TM) perforations: 

Yes/No 

History of ear disease: 
(please specify)  

Duration: 
Symptoms: 

Ear Examination 

Cerumen: Yes/No, if occluding, then patient is excluded from study 
Perforation with discharge: Yes/No 
Dry perforation: Yes/No 
Cholesteatoma: Yes/No 
Canal atresia: Yes/No 
Retracted TM: Yes/No 
Any other (describe):   

 

 

 

 

 

Frequency (Hz) 500 1000 2000 4000 6000 (if applicable) 8000 (if applicable) 

Hearing Threshold 
Right Ear(dB) 

      

Hearing Threshold 
Left Ear (dB) 

      

 

  

If no exclusion criteria ticked above, then please assign participant IDENTIFICATION NUMBER (ID No.) here and proceed to 
testing:    
L5 ƴƻΦ ΧΧΧΧΧΧΧΧΧΧΧ      Participant Identification Number:…………………………. 
Results for App ………………………………………………………………… (please fill in the app name) 
Was the ambient noise level (as assessed by the app*) too loud at one or more frequencies? Yes/No                                                   
Each app detects the ambient noise level and can indicate if it is too noisy for suitable conduct of the test. The ambient noise 
levels should be below the indicated levels during the test. In case the test is conducted in a noisy environment, this should 
be indicated in the results. 

* Each app detects the ambient noise level and can indicate if it is too noisy for suitable conduct of the test. The ambient noise levels 
should be below the indicated levels during the test. In case the test is conducted in a noisy environment, this should be indicated in 
the results 

Exclusion Criteria: (please tick box if present) 

¶ Congenital or acquired ear deformities that prevent adequate earbud insertion             ἦ       

Occluding cerumen or active ear drainage on otoscopy examination                          ἦ 

¶ Any other physical or mental disability where air conduction audiometry is not possible, and/or the use of          

earphones is not possible.                                                                                                                           ἦ 

¶ Visual impairment which is inconsistent with the use of index tests                                     ἦ        

¶ Participants or legal guardian not willing to give consent for inclusion in the study           ἦ         

¶ Participants aged less than five years                                                                                                      ἦ         

Participants who are unable to follow simple commands, unable to remain alert during the duration of the hearing 

test or unable to press the button on the touch-screen device 










