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Reviewer 1 Paul D. Hasselback 
Institution Medical Health Officer, Island Health 
General comments  General comment: as the authors note, the Canadian Health Measures Survey 

(Feder 2015) found a high prevalence of hearing loss in the general population, 
with rates in older adults approaching 80%. ¾ of such persons had not been 
diagnosed by a health care provider. The argument is then made for developing a 
data extraction tool for electronic health records to identify a population for persons 
over 55 in primary care practices. 
 
The case definition is based predominately on words and phrases within the 
electronic medical record (EMR). The case definition was validated using more 
intensive manual review of the same files. Not surprising using this methodology 
the sensitivity, specificity and negative predictive value of the algorithm appear 
very good. There is no application of audiometric measures to classify cases which 
would have been gold standard and which was summarily dismissed as a “poor 
measure for caseness in this study”. In the absence of the validity of the reviewer’s 
ability to assess hearing loss from a record compared with the clinical case 
definition, the utility of the study to draw conclusions becomes suspect. 
 
As the population reviewed only had a prevalence rate of 6.3%, and the expected 
prevalence of hearing loss based pm the Canadian Health Measures Survey 
would be more than three to five times higher, this significantly impacts all 
measures. (the authors themselves had used a 30% prevalence in determining the 
sample size) As such reporting out on the screening measures seems 
inappropriate. Another way to think of this, is if for example conservatively 1/8th of 
the ‘negative’ population had a notable hearing loss, but are not recorded in either 
the algorithm or by the reference standard, the screening tool specificity drops to 
32%. This is much lower than the 70% useful screening criteria level which the 
authors were striving for. Essentially negating their argument for the usefulness of 
the tool. 
 
Having said this, hearing loss is a gradient of ability restriction, with a likelihood 
that those reporting or noted to have hearing loss, would be suffering from more 
severe ability limitation. Regrettably, as the authors have noted, there is no 
measure for severity in the methodology and “hearing loss” is dichotomized as 
either present or not. No effort is made to attempt to standardize a level of severity 
by which this methodology may have more value. 
 
Not to negate the value of the paper. The paper provides two very important 
aspects. First a reiteration of the prevalence of hearing loss in populations (the 
prevalence of 6% is notable for any chronic condition), second that EMRs can be 
used to extract valuable chronic condition information which otherwise is just part 
of the patient’s problem list. 
 
Perhaps what is lacking is any linkage of how such persons will benefit from the 
application of the EMR review algorithm. There is value, as noted, in using such a 



tool for further epidemiological screening to identify from electronic records a 
subset for study of hearing loss. The utility of this becomes suspect based on the 
positive predictive value within the study itself. 
 
In summary the authors have provided us with strong evidence that the 
methodology proposed will have limited benefit. This however is not the finding 
that they report, suggesting the method has merit and is valid. Such a negative 
finding could prove very useful in efforts to improve data quality, or in a 
subsequent study of persons identified by the screening tool for further 
epidemiologic use. 
 
Specific points 
 
The authors refer to billing codes – these should be correctly identified as 
“diagnostic codes from the billing record”. Billing codes tend to refer to the service 
provided for the purposes of compensation. 
 
The study population characteristics by alphabetically identified sites is of limited 
value to the reader 
 
A useful contribution may have been the relative prevalence of each of the 
diagnostic codes 
 
 

Reviewer 2 Paul Mick 
Institution Department of Surgery, University of Saskatchewan 
General comments  This is a study that reports the sensitivity, specificity, positive predictive value and 

negative predictive value of an “algorithm” of ICD-9 codes for identifying hearing 
loss among a sample of patients visiting primary care physicians between 
December 1, 2014 and December 31, 2016 in southern Alberta. The authors 
believe that sensitivity and specificity scores >70% render their algorithm “valid.” 
 
The main problem with the research is that the reference standard used to 
“validate” the algorithm is a very poor measure of hearing loss. The “reference 
standard” was simply the judgment of a research assistant trained in speech and 
language pathology about whether a patient had hearing loss, based on a manual 
medical chart review with the assistance of computer software. Most general 
practitioners do not focus on hearing loss unless a patient specifically wants to 
discuss it (e.g., Sullivan 1992, Kochkin 1994, US Dept. of Health and Human 
Services 1997), and thus information about hearing loss will not be in their chart 
even if they have an impairment. Sullivan et al (1992) found that only 25% of 
primary care providers screened patients for hearing loss. Hurdles to providing 
good hearing health care in the general practice clinic were succinctly summarized 
by James Pacala, president of the American Geriatrics Society, at the Institute of 
Medicine Hearing Loss and Healthy Aging workshop in 2014, and include the 
following: 
1. Physicians focus on immediate problems and overlook longer-term issues like 
hearing loss; 
2. Addressing chronic diseases like diabetes may consume all the time available 
for physician-delivered care; 
3. Shifting the focus to prevention and health maintenance adds to the number of 



things that need to be covered by a family doctor, who may already be 
overworked; and 
4. Hearing health care is neglected in medical training. 
(Dr. Pacala’s discussion can be found here: 
https://www.ncbi.nlm.nih.gov/books/NBK233892/#sec_072). 
 
As a consequence of the poor reference standard used in the research, the 
following conclusions of the paper cannot be believed: 
 
1. “The case definition for hearing loss in older, community-dwelling adults has 
been successfully validated and therefore may be employed for further research 
within this population” (Conclusion, page 15) 
2. “The validation analysis has also provided an estimate of prevalence specific to 
the primary care context,” (Conclusion, page 15) 
3. “The successful validation of a case definition for hearing loss among 
community-dwelling older adults may contribute significantly to the epidemiology of 
hearing loss in this population;” (Interpretation, page 8). 
 
In addition, since the reported hearing loss prevalence (6.3%) is likely inaccurate, 
so too are the positive- and negative predictive values. 
 
The manuscript lacks clarity in key areas. The algorithm being tested is not 
described and thus cannot be reproduced. The authors consistently assert that 
their statistics apply to patients, but the basic unit of the study appears to be 
patient encounters (“A random sample of 1000 records was generated from 
eligible patients’ records within the SAPCReN population by the SAPCReN data 
manager (BS),” Methods, page 5). No information is provided regarding the types 
of encounters (new consult, follow up, outpatient, inpatient, primary reason for 
visit, etc.). The SAPCReN population is not described. 
 
It is important to increase awareness of hearing loss, communication problems, 
and management strategies among family doctors because they are trusted 
gatekeepers of the health care system, and hearing health care should be 
integrated into broader initiatives to improve healthy aging. For these reasons, I 
hope the authors continue to use their database to investigate hearing-related 
issues. However, publishing the current paper would misleadingly justify their 
algorithm as a “valid” measure of hearing loss. In future work, they should just 
define hearing-loss according to ICD-9 codes and explicitly state the limitations of 
their measure in the context of their future analyses. 
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