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Abstract 
Background 
Unaccommodated hearing loss can impede effective communication during 
hospitalization, contributing to disparities in care and adverse outcomes. Prior 
research demonstrates unreliable documentation of hearing impairment in the 
electronic health record (EHR) and limited accommodations. This quality 
improvement study evaluated the quality of EHR documentation of hearing 
impairment in hospitalized patients as well as provider perspectives on 
communication barriers. 

Methods 
We conducted a mix methods study in which we reviewed EHR documentation 
for patients ≥65 years discharged from Medicine, Geriatrics, and Surgery services 
between June 2023 and June 2024 at a 1000 bed academic medical center and affiliated 
community teaching hospital. We also performed a small survey of inpatient medicine 
providers on perceived barriers to communication with hearing-impaired patients. 

Results 
Among 7,481 encounters, 31.4% had documentation of hearing impairment, 
primarily from nursing activities of daily living (ADL) screens. Documentation 
differed across EHR locations and showed limited concordance. 

Conclusions 
Findings highlight inconsistent, unreliable documentation of hearing impairment, 
limited device availability, and substantial communication barriers, underscoring the 
need for standardized inpatient screening and support strategies for hospitalized 
patients with hearing impairment. 

background 

Effective communication between healthcare providers 
and patients is crucial for shared decision-making and 
informed consent.1 For patients with hearing loss, hos
pitalization can present challenges to effective commu
nication, including ambient noise, illness acuity, and in
hibition of lip reading from face masks. While federal 
laws have sought to ensure effective communication for 
non-English-speaking patients and deaf patients who use 
American Sign Language (ASL),2,3 patients with hearing 
impairment often report limited access to auxiliary hear
ing devices or formal accommodations, highlighting a gap 
in health equity for this population.4 

Despite patient rights policies,5 hospitals often lack 
standardized systems to identify, document, and support 
hearing-impaired inpatients. The literature on appropri

ate capture of hearing impairment documentation in the 
electronic health record (EHR) shows that hearing im
pairment is documented unreliably.6‑8 A recent study of 
newly admitted patients aged 70 and older found a high 
prevalence of hearing impairment (72.8%), yet routine 
admission procedures had low sensitivity (14% to 43%) 
for identifying hearing impairment.9 

Additionally, the availability and use of personal hear
ing amplifiers (PHAs), augmentation devices for hearing-
impaired patients with presbycusis in the hospital setting, 
are scantily reported in the literature, suggesting a need 
for greater accessibility10‑12 Quantitative research studies 
on adverse outcomes in hearing-impaired hospitalized pa
tients demonstrate that hearing impairment has been as
sociated with a variety of harms, including hospitaliza
tion, readmission, falls, and surgical complications.13‑17 

These findings underscore the need for systematic iden
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tification and support strategies for hearing-impaired pa
tients during hospitalization. 

Despite this growing body of evidence, our own in
stitution, like many others, lacks a standardized approach 
for identifying, screening, or documenting hearing im
pairment in the EHR. Although PHAs are technically 
available, inconsistent provider awareness and limited dis
tribution hours restrict their use. Importantly, the extent 
to which hearing impairment affects communication 
during hospitalization at our institution, and where 
breakdowns most commonly occur, remains unknown. 
Therefore, this study aimed to investigate and character
ize provider-perceived challenges in communicating with 
hearing-impaired hospitalized patients and to describe 
how hearing impairment is currently documented in the 
EHR. By defining the scope and nature of these barriers 
within our local clinical infrastructure, we aim to identify 
opportunities to improve identification and support for 
patients with hearing-related communication needs. 

methods 

To better understand provider perceptions of the current 
state of the care of inpatients with hearing impairment, 
we conducted a small anonymized electronic convenience 
survey of 34 healthcare professionals (30 MDs/Advanced 
Practice Providers and 4 nurses) who provide care in our 
Department of Medicine services regarding their percep
tions of barriers to care for hospitalized patients with 
hearing impairment. We created and tested an initial pilot 
survey among hospitalist providers. Based on feedback, 
we adjusted the survey and distributed it. The distribu
tion coincided with the COVID-19 pandemic. 

We assessed the documentation of any type or severity 
of hearing impairment in the EHR using a structured 
query to evaluate its availability and utility for healthcare 
providers caring for this vulnerable population. We exam
ined inconsistencies in documentation and identification 
of hearing impairment by reviewing the EHRs of patients 
aged 65 years and older discharged from the Medicine, 
Geriatrics, and Surgery services at University of North 
Carolina (UNC) Hospitals between June 1, 2023, and 
June 1, 2024. Table 1 outlines the EHR locations re
viewed for evidence of hearing impairment. For each pa
tient with documented hearing impairment, we calcu
lated descriptive statistics on the EHR locations where it 
was documented. 

We used univariable and multivariable logistic regres
sion to examine associations between demographic and 
clinical variables and documentation of hearing impair
ment in the electronic health record (EHR). All demo
graphic variables were included a priori in the multivari
able model. We also included clinical variables with p < 
.20 in univariable analysis, consistent with established 
practices for variable selection in exploratory regression 
modeling. No data were missing for any variable included 

in the analysis. We assessed collinearity among covariates 
using variance inflation factors (VIF), with a threshold of 
VIF > 5 to identify problematic collinearity. No collinear
ity exceeding this threshold was identified. Model fit was 
evaluated using the Hosmer–Lemeshow goodness-of-fit 
test. All analyses were conducted using Stata 15.3.1 (Stat
aCorp, College Station, TX). The UNC School of Med
icine Institutional Review Board reviewed this study 
(#22-2815) and deemed it exempt. 

results 

Provider Survey Results 

Survey response rate was 100%. Survey responses show 
that providers are often unaware their patients are hear
ing impaired based on EHR documentation, with 97.1% 
saying they never or only sometimes know their patients 
are hearing impaired after reviewing the EHR (Table 2). 
Additionally, over 76% of providers strongly disagreed 
with the statement, 'I am satisfied with communication 
with patients with hearing loss hospitalized at UNC med
ical center, and 60.6% find the additional workload, in the 
current clinical setting, of caring for patients with hear
ing impairment burdensome. When hearing-impaired pa
tients require PHAs, about 70% of providers report dif
ficulty accessing PHAs in the inpatient setting (Table 2). 
Other challenges providers noted include that inpatients 
are often without their personal hearing aids, and when 
they are available, they often do not function well. 

Analysis of EHR Documentation of Hearing 
Impairment 

During the study period, there were 7,481 unique hos
pitalization encounters. The mean age was 76 years; ap
proximately 49% were women, 70.4% were white, and 
3.7% were non-English speakers. Most patients were on 
medicine services (62.9%), with the remainder on surgery 
(27.0%) and geriatrics (10.1%) services. Overall, 31.4% of 
patients had at least one instance of documented hearing 
impairment in the EHR (n=2008). The mean length of 
stay was 8.4 ± 11.2 days, with a median of 5 days (1–228 
days). Nursing assessments, via the activities of daily liv
ing (ADL) screen, are the most frequent source of hear
ing impairment documentation in the EMR. Figure 1a 
shows the breakdown by location. 

In multivariable analysis (Table 3), patient age (OR: 
1.11, p < 0.001), white race (OR: 1.82, p < 0.001), and 
being hospitalized on the Geriatrics service (OR: 1.31, p 
= 0.003) were associated with increased documentation 
of hearing impairment in the EHR. Female gender (OR: 
0.58, p < 0.001) was associated with reduced documenta
tion of hearing impairment in the EHR. Documentation 
of hearing impairment did not differ between non-Eng
lish speakers and English-speaking patients. Documenta
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Table 1. Hearing Impairment Documentation, by location in EHR 

Location in EHR Format 

PT/OT Evaluation Providers notes 

Activities of Daily Living Nursing admit flowsheet 

Patient belongings Nursing admit flowsheet 

Past Medical History Structured list of diagnosis codes 

Problem List Structured list of diagnosis codes 

Table 2. Survey Results 

Questions Responses 

For patients you have cared for within the past month, how often have you been aware of their 
hearing loss status by checking EHR documentation? 

· All the time: 2.9% 
· Some of the time: 61.8% 
· Never: 35.3% 

How much do you agree with this statement? I am satisfied with communication with patients with 
hearing loss hospitalized at UNCMC. 

· Strongly agree or agree: 17.6% 
· Neither agree nor disagree: 5.9% 
· Strongly disagree or disagree: 76.5% 

How much do you agree with this statement? I find the additional workload in caring for patients 
with hearing loss burdensome. 

· Strongly disagree or disagree: 27.3% 
· Neither agree nor disagree: 12.1% 
· Strongly agree or agree: 60.6% 

Why it is burdensome to care for hospitalized patients with hearing loss It is difficult to locate hearing loss 
documentation in Epic: 36.4% 

For patients you have cared for within the past month, how many have had easy access to a hearing 
assist device? 

· All patients: 8.8% 
· Some patients: 23.4% 
· Almost none: 67.6% 

Why it is burdensome to care for hospitalized patients with hearing loss 

· Obtaining hearing assist devices is 
challenging: 72.7% 
· Patients who use hearing aids rarely have 
them available: 63.6% 
· Even when available, hearing aids often do 
not function well: 54.5% 

C only includes survey participants who agreed or strongly agreed with question #3: 'I find the additional workload in caring for patients with hearing loss burdensome. 

Figure 1. (a) Locations in EHR where Hearing Impairment was documented. (b) Example showing discordance in a patient’s chart when 
documenting hearing impairment during a single hospitalization. 

tion also did not differ significantly across hospital ser
vices, except in Geriatrics (p=0.003). 

Variability in EHR Documentation of Hearing 
Impairment 

We identified limited concordance in EHR documenta
tion of hearing impairment (Table 4). Agreement be
tween EHR locations was poor to fair by kappa statistic, 

with the highest observed between physical therapy/occu
pational therapy (PT/OT) and ADL screens (κ = 0.371) 
and lower values between structured problem-oriented 
sections and screening flowsheets (e.g., ADL vs Problem 
List κ = 0.088; PT/OT vs Problem List κ = 0.123). 
Among patients who screened positive for hearing im
pairment during inpatient PT/OT assessments, approx
imately 40% had no corresponding documentation of 
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Table 3. Multivariable Odds of Hearing Impairment Documented in EHR 

Characteristics OR 95% CI p 

Age, years 1.11 1.10 – 1.12 < 0.001 

Female gender 0.58 0.52 – 0.65 < 0.001 

White race 1.82 1.59 – 2.08 < 0.001 

Non-English speaking 1.05 0.76 – 1.44 0.777 

Hospital service (reference: Medicine) 

· Surgery 0.93 0.82 – 1.07 0.306 

· Geriatrics 1.31 1.10 – 1.55 0.003 

Table 4. Concordance (kappa statistic) in EHR Documentation of Hearing Impairment 

PT/OT ADL Problem List Past Medical History 

PT/OT 1 0.371 0.123 0.163 

ADL 0.371 1 0.088 0.204 

Problem List 0.123 0.088 1 0.153 

Past Medical History 0.163 0.204 0.153 1 

hearing impairment in any other section of the EHR, in
cluding locations where such information is more com
monly recorded (such as ADL). 

Additionally, standardized nomenclature was absent 
across disparate parts of the medical record. Nursing as
sessments include a mandatory hearing screen as part of 
the ADL flowsheet, which categorizes hearing status into 
only four options: difficulty with noise, hearing aid, deaf, 
or cochlear implant (Table 5a). In contrast, PT/OT as
sessments use broader categories, including hearing im
pairment, mild impairment, severe impairment, hearing 
aid, and delayed auditory processing. The terminology 
applied in the Past Medical History and Problem List sec
tions differs from both the ADL and PT/OT documen
tation (Table 5). As reflected in the low kappa values 
(Table 4), substantial variability and a lack of congruence 
in how hearing impairment is documented across EHR 
sections remain. 

discussion 

Effective communication in the hospital setting is para
mount for safe, high-quality care and informed decision-
making. For patients with hearing loss, environmental 
barriers often compromise communication. Despite fed
eral mandates and institutional policies supporting com
munication access, our findings highlight critical defi
ciencies in both identifying hearing impairment and 
providing appropriate accommodations during hospital
ization. 

In this study, we found that fewer than one-third of 
hospitalized patients aged 65 and older had any docu
mentation of hearing impairment in the EHR, despite 
national data suggesting much higher prevalence. It is 
estimated that about 50% of older adults over 75 have 
disabling hearing loss.18 Importantly, approximately 75% 

of hearing impairment remains undiagnosed and un
treated.19,20 Among hospitalized Medicare beneficiaries, 
11.6% reported that hearing impairment impeded com
munication with clinicians; patients reporting these dif
ficulties were 32% more likely than others to be read
mitted.13 These statistics reinforce the clinical and health 
system relevance of hearing impairment and underscore a 
persistent equity gap in care delivery for older adults with 
hearing loss. 

Our study showed that EHR documentation was 
heavily nurse-driven, with the nursing ADL screen pro
viding the largest source of hearing impairment docu
mentation. Unfortunately, the ADL screen is deeply em
bedded in the EHR and difficult to access, so it is often 
overlooked. Unless other team members seek out and ac
tively add or reconcile this information into the main 
medical record, providers may remain unaware of pa
tients’ hearing impairment documentation. Additionally, 
nursing documentation uses different qualitative cate
gories (e.g., difficulty with noise, hearing aid, deaf, 
cochlear implant) that do not align with PT/OT assess
ment nomenclature and are distinct from the sections 
in the past medical history and the problem list. Nearly 
40% of patients identified as hearing impaired by PT/
OT had no corresponding documentation elsewhere in 
any EHR section. In universally accessible sections of the 
EHR across all visit types and providers, such as past 
medical history and the problem list, hearing impairment 
was found in these locations only 27% and 6% of the 
time, respectively. This fragmentation and inconsistent 
nomenclature mirror prior findings in the literature, 
which demonstrate that hearing impairment is docu
mented in a variety of locations without congruence.6‑8 

The absence of standardized nomenclature and struc
tured workflows limits providers’ ability to quickly iden
tify patients with communication needs. Nearly all 
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Table 5. Nomenclature Used for Hearing Impairment Assessment in the EHR 

EHR source N Hearing impairment terminology Value, % 
ADL Screen 1,819 Difficulty with noise 48.6 

Hearing aid 46.8 
Deaf 4.1 
Cochlear implant 0.4 

PT/OT Screen 1,000 Mild impairment 54.3 
Hearing aid 23.5 
Hearing impairment 22.7 
Severe impairment 10.6 
Delayed auditory processing 1.1 

Past Medical History 548 Hearing impairment 51.1 
Hearing loss 46.9 
Hearing aid 1.8 

Problem List 149 Hearing loss 99.33 
Hearing aid 0.67 

ADL, activities of daily living; EHR, electronic health record; PT/OT, physical therapy/occupational therapy. Categories in the PT/OT screen are not mutually exclusive. Hearing loss includes conductive, mixed, 
sensorineural, and unspecified hearing loss. 

providers surveyed reported they rarely recognized hear
ing impairment when reviewing the EHR before entering 
a patient’s room, and over one-third reported difficulty 
locating this information. Over three-quarters expressed 
dissatisfaction with communication during inpatient 
care, while the majority cited difficulty locating docu
mentation in the EHR and difficulty obtaining PHAs. 

System-level barriers further impede hearing accom
modations. Although personal hearing amplifiers are 
available, nearly 70% of providers reported that obtaining 
PHAs in the hospital was difficult because of non-cen
tralized storage and limited office hours. Additionally, un
like EHR translator flags, no EHR flag indicates whether 
PHAs are needed for patient communication due to the 
severity of hearing loss. Furthermore, a 2023 study found 
that about 40% of patients with hearing impairment do 
not use their PHAs during hospitalization, often because 
of concerns about device loss and high replacement 
costs.21 

A recent outpatient survey noted that when PHAs 
are not used, clinicians may rely on informal strategies 
such as speaking louder or slower, which patients have 
described as ineffective and privacy-breaching.4 Although 
guidelines and best practices for communication in pa
tients with hearing impairment are published in the med
ical literature and online resources,22,23 the absence of 
PHAs limits clinicians’ ability to proactively provide 
communication support and likely contributes to missed 
opportunities to improve patient experience and out
comes. Additionally, providers may also rely on family 
members to help communicate with patients with hear
ing impairment rather than speaking directly to the pa
tient, and patients may be less involved in shared decision-
making. 

Overall, our findings reflect a systemic lack of aware
ness, infrastructure, and training to support hearing-re

lated communication needs. This omission perpetuates 
the marginalization of hearing impairment in health care 
delivery and policy. Despite the well-documented impact 
of hearing impairment on patient outcomes, studies of 
physician-patient communication rarely address it. Given 
the high prevalence of hearing impairment among hospi
talized older adults and its association with adverse out
comes, including increased risk of readmission, falls, and 
surgical complications, standardized, system-level solu
tions are needed.24‑27 

Our study had several limitations. Currently, no uni
versally accepted ‘gold standard’ exists to verify the accu
racy of hearing impairment documentation in the EHR. 
This study highlights significant inconsistencies in where 
and how hearing impairment is recorded. However, the 
lack of standardization makes it challenging to determine 
the true prevalence of hearing impairment in hospitalized 
patients. This limits the ability to assess the reliability of 
the recorded data and also likely underestimates the true 
prevalence of hearing impairment in our study. The small 
survey sample of 34 providers and nurses, which yields 
exploratory observations, limits generalizability. The 
COVID-19 pandemic also interrupted the study and in
advertently limited survey access for nursing staff. The 
study focused on provider perceptions and EHR doc
umentation rather than directly assessing patient expe
riences, preferences, or challenges. Unmeasured con
founders such as provider awareness, training, or implicit 
bias may influence associations between documentation 
and demographic factors. Notably, the multivariable 
model characterizes factors associated with documenta
tion of hearing impairment, not confirmed hearing im
pairment. Given the absence of a gold-standard reference, 
the observed associations with age, race, gender, and ser
vice line may reflect differences in screening practices, 
provider awareness, implicit bias, or documentation 
habits rather than true differences in the prevalence of 
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hearing loss. These findings may reflect documentation 
behavior and potential equity gaps in identification, not 
epidemiologic estimates of who is hearing impaired. The 
study was conducted at a single large academic medical 
center using a single vendor EHR (Epic). The specific lo
cations where hearing impairment was captured (Figure 
1b) and the degree of discordance among them (Table 
4) may reflect local EHR use. Community hospitals and 
smaller systems may differ further, pending standards for 
nursing screening and the routine use of PT/OT. How
ever, some of the core problems identified- reliance on 
nurse-driven screening, non-standardized nomenclature 
across sections, poor concordance, and lack of an acces
sibility flag analogous to language flags are structural fea
tures common to many EHRs and align with prior multi-
institutional findings,6‑8 suggesting that the themes are 
potentially broadly relevant. 

Despite these limitations, our findings identify mul
tiple opportunities for quality improvement. Standard
ized screening and harmonized EHR documentation are 
needed to ensure hearing impairment is consistently iden
tified and readily accessible to providers. Reliance on 
nursing documentation alone is insufficient; structured 
fields or EHR flags could be incorporated across disci
plines to improve visibility. Improving availability and ac
cessibility of PHAs, along with staff training in effective 
communication strategies, represents additional system-

level solutions. Other considerations could include EHR-
based accessibility questionnaires or the standardized col
lection of disability status during registration.28,29 

Further study is also needed to assess the experiences of 
patients with hearing loss, including satisfaction with the 
use of PHAs and preferences for accommodations across 
different disciplines. Such interventions could help close 
a persistent equity gap and improve safety, patient expe
rience, and outcomes for hospitalized older adults with 
hearing loss. 
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