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Abstract

Background: Chewing involves jaw movements that propel cerumen along the ear
canal. This mechanism may be reduced in dysphagia, especially for older individuals
who are enterally fed. Those patients may be at a higher risk for cerumen impaction
and may require longer hospital stays. Examining the relationship between diet type,
cerumen impaction, and hospital stay duration was the focus of the present study.
Methods: We performed a retrospective cohort study (not registered) among
114 hospitalized older adults. Data were collected on diet type: (1) oral feeding
(individuals fed a solid diet or a pureed diet) or (2) enteral feeding (individuals fed via
a feeding tube). The results of an otoscopy that quantified cerumen were recorded,
as well as hospital stay duration.

Results: In a mediation analysis, a hospital stay of >1 month was associated with
an increased risk of enteral feeding, which in turn, increased the risk of cerumen
impaction. Analysis indicated that the link between longer hospitalization and a more
severe level of cerumen impaction was fully mediated by diet type (enteral feeding).
Conclusions: Enteral feeding seems to be a risk factor for cerumen impaction,
rather than merely hospitalization length, in our sample of geriatric patients. These
results highlight the importance of continuous monitoring by ear, nose, and throat
specialists, as well as regular auditory assessments for patients who are enterally fed
for early detection and treatment of cerumen impaction. Particular attention should
be paid to cases of prolonged hospitalization, which is associated with the severity
of dysphagia.
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MANSOUR ET AL.

In recent years, dysphagia has been referred to as a geriatric syn-
drome because of its high prevalence among older adults, ranging
from 10% to 33%.'~* Its prevalence is higher among the geriatric
hospitalized patient population,”® specifically among individuals with
a longer hospital stay.® Several medical conditions that are prevalent
in older age may contribute to dysphagia occurrence in this popu-
lation. For example, gastroesophageal reflux disease or certain types
of cancer.”

The severity of dysphagia can vary widely, ranging from minor
discomfort or occasional difficulties to more serious consequences.
These may include dehydration, malnutrition, aspiration pneumonia,
choking, and mortality.® Effective dysphagia management depends
on identifying the cause and customizing interventions to
address individual challenges.” This commonly involves dietary
modifications,’® compensatory maneuvers and rehabilitative
exercises, medications, or in some cases, surgical procedures to
correct structural abnormalities.

In cases of severe dysphagia, enteral feeding may be considered
as an alternative means of providing nutrition, using a feeding tube
(eg, nasogastric tube or gastrostomy tube).** Although this approach
ensures nutrition intake, it comes with its own set of challenges.
Common negative implications of enteral feeding include weight loss,
nutrient deficiencies, and tube-related infections.'? In individuals
who are enterally fed, chewing and related jaw movements (the
opening and closing movement of the mandible) are lacking.
The absence of chewing may lead to various consequences, such as
dry mouth or xerostomia, increased risk of dental decay, and gum
disease.’®

One potential consequence of enteral feeding that has received
less attention is its effect on cerumen production and impaction. The
production of cerumen is a normal biological process. Cerumen
moisturizes the skin of the external auditory canal and protects it
from infection, providing a barrier against the intrusion of water and
foreign bodies. Cerumen impaction, however, may lead to conductive
hearing loss, above and beyond presbycusis.>*'®> Hearing loss and
auditory input degradation impair spoken communication,®~8 with
severe implications for social interactions, depression, and cognitive
decline, especially in older adults.*?° Cerumen impaction is also
related to complaints of dizziness, pain, itching, odor, and ear
fullness.?* Untreated cerumen impaction may result in a perforated
eardrum and ear infections.??

The formation of cerumen impaction is a very common condition
in the geriatric population (aged >65 years), and its prevalence ranges
between 33% and 65%.2%2* This high prevalence may be associated
with anatomical changes in the ear canal.?®> Cerumen impaction is
even more common in patients in frail health, associated with a
reduced ability to clean one's own ears. Frail health was also found to
predispose older adults to increased cerumen production.?® Such
patients with medical complexity may have a longer stay in geriatric
hospitalization services; thus, diagnosis and treatment of cerumen
impaction may be delayed.?42%

In individuals who are enterally fed, the aural self-cleaning
mechanism may be disrupted because of a lack of chewing and

swallowing jaw movements.?* These jaw movements typically propel
cerumen along the ear canal, from the ear's interior toward the
outer ear.?”?® Indeed, normal chewing habits were associated with a
reduced risk of the forming of cerumen prop—an accumulation of
cerumen that blocks the ear canal and causes symptoms and/or pre-
vents assessment of the ear.?”C Therefore, the primary aim of our
retrospective cohort study was to compare oral feeding (solid or
pureed diet) with enteral feeding (tube feeding) and their association
with cerumen impaction levels as determined by the Sullivan scale®! in
hospitalized geriatric patients with dysphagia. We hypothesized that
enteral nutrition (ie, the absence of chewing and swallowing) is asso-
ciated with increased cerumen impaction in the external auditory canal
as determined by the Sullivan scale compared with oral feeding.
Whereas the link between chewing movements and cerumen

migration has been established,?”2®

the specific relationship between
enteral feeding, hospital stay duration, and cerumen impaction in
geriatric patients remains unexplored. Several studies support posi-
tive relationships indirectly.>23* The increased length of hospital
stay may be attributed to the need to treat other related medical
conditions like infection and reduced mobility from associated diz-
ziness. To address this knowledge gap, our secondary study aim was
to investigate the potential mediating role of enteral feeding in the
relationship between hospital stay duration and cerumen impaction
in geriatric patients.

By examining these relationships, our study seeks to provide new
insights into the potential unintended consequences of enteral feeding
on ear health in geriatric patients. This information could have significant
implications for the care and management of hospitalized older adults,
potentially informing practices to prevent or mitigate cerumen impaction
in this vulnerable population. Furthermore, our findings may contribute
to a more comprehensive understanding of the interplay between

feeding methods, hospital stay duration, and health in geriatric care.

METHODS
Design

We performed a retrospective cohort study on 114 hospitalized older

adults.

Study procedure

Our exposure of interest was oral feeding, defined as a solid or
pureed diet, and our comparator was enteral feeding, defined as tube
feeding (eg, nasogastric tube or gastrostomy tube). The main goal of
the current study was to test the link between diet type and cerumen
impaction. Our secondary goal was to test the complex relationship
between diet type and length of hospitalization with cerumen
impaction.

Our primary outcome was cerumen impaction level, defined by the

Sullivan scale (assessing the existence of cerumen in the external
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auditory canal and the severity of impaction)®! and determined fol-
lowing an otoscopic examination rated by an experienced audiologist.
In the first step, we tested how the different variables were related to
the cerumen impaction. In the second step, a mediation model, diet
type (x2: oral feeding vs enteral feeding) served as a mediator between
length of hospitalization (x2: <1 month vs 21 month) and level of
cerumen impaction. Based on the aforementioned literature, we
hypothesized that oral feeding and a shorter length of hospitalization
would be associated with a lower level of cerumen impaction compared

with enteral feeding and a longer length of hospitalization.

Ethics

The procedures performed in this study were approved by the local
institutional review board (Dorot Geriatric Medical Rehabilitative
Center #03-2023). Data collection was conducted between January
and April 2023; during January and February, the methodological
framework was developed, and verification was conducted to ensure
that data on swallowing status and diet type were systematically
documented in patient records. The comprehensive review of these
records, in conjunction with otoscopic examinations, was performed

for all patients during March and April.

Participants

In an a priori power analysis,>> a sample of 105 participants was the
minimal requirement for 0.85 power (odds ratio [OR] = 1.75; Pryo = 0.5).
Accounting for attrition, additional participants were recruited. Medical
records of 114 patients were retrospectively evaluated. The sample
consisted of all patients hospitalized at a medical center for rehabilitation
and geriatrics during the data collection period, for whom an otoscopic
examination was conducted. Because of the guidelines of the hospital's
Infection Prevention Unit, otoscopic examinations were not performed in
cases where patients had a known outer ear infection, such as candidiasis.
All were hospitalized patients in different units (Rehabilitation, Nursing,
and Mechanically Ventilated Patients Departments).

Patients were excluded if they had an ear infection (preventing
otoscopy examination) or had a recorded change in feeding regimen
during hospitalization and were included only if they met the age-
range criterion, 65-95 years (mean = 78.7 years; SD = 7.8 years).

Based on the diet type recorded in their medical files on the day of
the otoscopic examination, participants were categorized into two
groups: (1) oral feeding (n=69; 60.5%)—individuals fed a solid diet
(n=58; 50.9%) or a pureed diet (n = 11; 9.6%)—and (2) enteral feeding—
individuals fed via a feeding tube (n = 45; 39.5%). During the 4 months
of data collection, no transition between feeding regimens that affected
the allocation of participants to the two study groups was recorded;
two patients in the enteral feeding group transitioned from using a
nasogastric tube to a percutaneous endoscopic gastrostomy feeding
tube, and two patients in the oral feeding group progressed from a

pureed diet to a solid (regular) diet.

Tools and materials
Medical records

Participants' medical files were reviewed on the day of the otoscopic
examination to document the patients' diet type and retrospectively
calculate their length of hospital stay (in months) tracing back from
the day of the examination to their admission date.

Dysphagia was identified based on a comprehensive swallowing
evaluation conducted by a speech-language pathologist upon patient
admission. The results of these evaluations are documented in the
patient's medical files, guiding appropriate dietary and feeding
interventions throughout hospitalization. This process ensured that
each patient received the most suitable diet to mitigate aspiration
risks and other complications associated with dysphagia. In the
Mechanically Ventilated Patients Department, most patients are in a
vegetative state and are unable to undergo swallowing tests. Because

of their level of consciousness, these patients receive enteral feeding.

Otoscopic examination

The otoscopic equipment used in the study was introduced for rou-
tine use at the hospital in March 2023. Consequently, each patient
already hospitalized at that time (with the duration of hospitalization
ranging from <1 month to more than a year) underwent an otoscopic
examination between March and April. The otoscopic examination
was conducted by an experienced audiologist to assess the existence
of cerumen in the external auditory canal, and the severity of
impaction, using a handheld otoscope (Welch Allyn). The audiologist
rated the otoscopic examination findings using the Sullivan scale®?
(see Supporting Information S1: Methods A). After the data collection
period and the completion of the study, otoscopic examinations were
incorporated as a standard part of the hospital's admission procedure
for all new patients (yet, because of a shortage of manpower, these
examinations are conducted within the first week of hospitalization).

Statistical analysis

Data were analyzed using SPSS Statistics, version 27. The outcome
factor was cerumen impaction (x3, an ordinal variable: no/minor,
partial, complete). The main predictor was diet type (x2, a dichoto-
mous variable: solid or pureed diet, oral feeding, vs enteral feeding).
We also inspected the effect of length of hospitalization (x2, a
dichotomous variable: <1 month vs =1 month) and controlled for the
effect of sex (x2, a dichotomous variable: male vs female) and age
(continuous variable: 65-95 years old). We performed a chi-square
test to compare sex distribution and a t test to compare mean age
between the two diet type groups. In the first step, we conducted an
ordinal logistic regression model to assess the unique and combined
association of the different variables with cerumen impaction. In this

model, all variables (age, diet type, length of hospitalization, and sex)
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were entered simultaneously to account for their potential con-
founding effects on each other. In the second step, we tested a
mediation model, in which diet type was the mediator between
length of hospitalization and cerumen impaction. Analyses were
assessed at a two-sided alpha level of 0.05.

RESULTS

The current sample (n=114) consisted of 54 men (47.4%) and
60 women (52.6%). Half of the participants were hospitalized for
<1 month (n = 57), and the other half were hospitalized for >1 month.
This time period was chosen not only because it splits the participant
pool but also because it reflects patients' medical status. Full demo-
graphic and clinical data on the participants are available in Table 1,
indicating that sex distribution (chi-square) and mean age (t test) did
not differ between the two diet type groups. Additional clinical data
on a subsample of the participants (N = 72) are available in Supporting
Information S2: Results A. Three of the patients from the Mechani-
cally Ventilated Patients Department died during the data collection
period (after their files were coded), but because of the retrospective
nature of the study, it did not affect the results.

Table 2 reports the levels of cerumen impaction based on the
Sullivan scale,®! and Table 3 presents the total grades and corrected
blockage scores that were used for analysis. Table 4 indicates that the
two diet type groups differ significantly in the distribution of corrected
blockage scores (x2[2] = 11.48; P = 0.003). Approximately half (49%) of
the enteral feeding group had complete blockage, vs only 20% of the
oral feeding group. In contrast, only 18% of the enteral-feeding group
had no/minor obstruction, vs 39% of the oral feeding group. Similarly,

participants with a length of hospitalization <1 month had lower odds

TABLE 1 Clinical characteristics of the study sample.

Characteristics Total sample Oral feeding
N 114 69
Sex, M, F 32, 37
Age, mean (SD), years 77.8 (7.6)
Length of hospital stay, n

<1 month 57 48

21 month 57 21

of a higher level of cerumen impaction compared with those with a
shorter stay (x%[2] = 6.52; P=0.04). However, the level of cerumen
impaction was not significantly affected by sex (x%[2] = 0.97; P=0.62),
or by age (Fg 107 =0.48; P=0.82).

An ordinal logistic regression model assessing the relationship of
all these factors together on cerumen impaction was statistically
significant (x[4] = 13.30; P=0.01; with pseudo-R? [Nagelkerke] =

TABLE 3 Sullivan scale total grades® and corrected blockage
scores® across the study sample.

Scales N

Total grade® 0
0 19
1 3
2 13
3 10
4 21
5 12
6 36

Corrected blockage score®

1—No/minor obstruction; a total grade of O, 1, 2 35
2—Partial obstruction; a total grade of 3, 4, or 5 43
3—Complete blockage; a total grade of 6 36

®The sum of the grades for both ears, ranging from O (indicating that both
ears were graded 0) to 6 (indicating that both ears were graded 3).

bConverted corrected blockage scores were calculated to facilitate data
analysis.

Enteral feeding Group difference

45 (nasogastric tube: 32, PEG: 13)

22,23 x’(1) = 0.07; P=0.79
80.1 (8.1) t(112)=1.54; P=0.13
9 X3(1)=26.77; P<0.001

36

Abbreviations: F, female; M, male; PEG, percutaneous endoscopic gastrostomy.

TABLE 2 Otoscopic examination results by ear—Level of cerumen impaction according to the Sullivan scale®? across the study sample.?

0—Cerumen absent or

present in a minimal amount
Right ear 24 16

Left ear 23 16

1—Nonocclusive minor
amount present

2—Nonocclusive moderate
amount present

3—Occlusive major
amount present

29 43
27 46

aTesting could not be conducted on four ears because of a collapse of the external auditory canal.
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TABLE 4 Distribution of corrected blockage scores for the two
study groups.

Corrected blockage score, % (n)

1—No/minor 2—Partial 3—Complete

obstruction obstruction blockage
Oral feeding 39 (27) 41 (28) 20 (14)
Enteral feeding 18 (8) 33 (15) 49 (22)

x3(2)=11.48; P=0.003

Indirect path: 0.196 *

Type of diet

a: 0.474 (0.081)*** b: 0.414 (0.166) *

Cerumen
impaction

2

Prolonged
hospital stay

&: ¢’:0.172 (.162)

¢: 0.368 (.145) **

FIGURE 1 The mediation model (logistic binary regression)
shows that the relationship between a prolonged hospital stay and
cerumen impaction (path c) is mediated by diet type (paths a and b).
*P <0.05; **P < 0.01; ***P < 0.001.

0.12). In this model, only the effect of diet type was significant
(B=-0.964; SE=0.423; P=0.02; 95% CI, -1.792 to -0.135),
whereas length of hospitalization, age, and sex were not found to be
significant predictors of cerumen impaction (all P> 0.25). In other
words, this hints that the effect of length of hospitalization on
cerumen impaction was related to the effect of diet type.

In the second step, we tested a mediation model in which diet
type is the mediator between length of hospitalization and cerumen
impaction. Figure 1 illustrates a mediation model (logistic binary
regression) showing that the relationship between prolonged hospital
stay and cerumen impaction is mediated by diet type. Specifically, a
longer hospital stay is significantly associated with a higher likelihood
of receiving an enteral feeding diet (path a=0.47 [P <0.001]; OR =
9.14 [P < 0.001]). In turn, an enteral feeding diet is significantly linked
to a higher level of cerumen impaction (path b=0.41 [P=0.01];
B=0.31 [P <0.001]). The direct effect of the length of hospital stay
on cerumen impaction (longer hospitalization leads to a higher level
of cerumen impaction; B=0.23; P=0.01) becomes nonsignificant
when accounting for diet type (Path ¢’ =0.17; P=0.29), suggesting
that diet type fully mediates this relationship. The indirect effect
through diet type is significant (0.20; P < 0.05), indicating that most of
the influence of prolonged hospitalization on cerumen impaction
operates through its effect on diet type. Indeed, ~19.6% of the total
effect of length of hospitalization on cerumen impaction was

mediated by diet type. The mediating effect was confirmed using the
Sobel test®® (z=2.29 [0.09]; P=0.02).

In simpler terms, patients who are hospitalized for a longer period are
more likely to be receiving an enteral diet, which then increases their risk
of developing cerumen impaction. That is, the enteral diet appears to be a
key factor in greater cerumen buildup and impaction.

DISCUSSION

The current study provides evidence that severe dysphagia that
requires tube feeding diets mediates the relationship between pro-
longed hospitalization and increased risk of cerumen impaction. In
other words, patients hospitalized for more than a month had signifi-
cantly higher odds of receiving nonchewable tube feeding diets (ent-
eral feeding) than regular or pureed diets (oral feeding), as compared
with those hospitalized for <1 month. Importantly, enteral feeding was
associated with higher levels of cerumen impaction. When controlling
for diet type (enteral feeding vs oral feeding) in the mediation model,
the direct relationship between hospitalization length and cerumen

impaction was no longer significant, indicating full mediation.

Long hospitalization and its association with
dysphagia

Prolonged hospitalization has various negative effects on geriatric
patients, such as a higher risk of frailty (ie, increased vulnerability) and
functional decline.®”*® Prolongation of hospital stay has been asso-
ciated with the development of hospital-acquired conditions; the
longer the hospital stay, the higher the risk of hospital-acquired
infections, pressure injuries, falls, and delirium.® In addition, longer
hospitalization has been associated with the development or wor-
sening of cognitive deficits and emotional state in older adults.*>**

The current findings add to this knowledge by confirming the
existence of a relationship between long hospitalization and swal-
lowing disorders and specifically, the presence of severe dysphagia.
The link can be reciprocal, as severe dysphagia typically involves
reintubation, surgical insertion of a feeding tube, and rehabilitation,*?
increasing hospital length of stay. As such, dysphagia is considered a
negative prognostic indicator.®

Based on these findings, we recommend the early detection of
dysphagia in hospitalized geriatric patients, especially in those with
comorbid conditions that pose a high risk. For these patients, the treat-
ment plan should encompass a thorough evaluation, prompt intervention

through suitable therapies, and precautions against aspiration.*>

The effect of dysphagia on cerumen impaction

The current study is novel in demonstrating an association between

dysphagia and cerumen impaction in geriatric patients. Our findings

add to the indirect link that is indicated in the literature. Rawool®’
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found that children with feeding and swallowing disorders had higher
odds (22.1%) of excessive cerumen compared with typically devel-
oping children. Fransman** found a positive relationship between a
reduced ability to chew due to the absence of back (molar) teeth and
chronic earwax obstruction in a group of individuals with learning
disabilities (mean age of ~50 years). Widuri®® aimed to determine
whether chewing habits influence the degree of cerumen obstruction
in patients with impacted cerumen and compared individuals with
normal chewing habits (defined as 20-33 times per mouthful) and
individuals with abnormal chewing habits (whose frequency was
defined as <20 times). The author showed that normal chewing habits
were associated with a reduced risk of the forming of cerumen prop.
Recently, Yamano et al* found that chewing movements during food
mastication were directly related to ear canal movements, suggesting
a possible mechanism for the link between chewing and natural
cerumen propelling.

These findings contrast with those of Morley et al,?> which failed
to demonstrate the link between dysphagia and cerumen impaction
in older adults. Morley and colleagues evaluated 51 nursing home
residents, who were classified as “chewers” (receiving unrestricted or
soft food diets) or “nonchewers” (receiving pureed or nothing-by-
mouth diets). Otoscopy and tympanometry were used to assess
cerumen impaction and ear canal occlusion. Interestingly, and in
contrast to our results, no significant difference in cerumen accu-
mulation was found between groups.

However, one must note that individuals who were fed a pureed
diet were classified as orally fed in our study but as “nonchewers” in
the study by Morley et al.?> Only a single patient receiving “nil by
mouth” was included in their “nonchewers” group. Typically, pureed
diets consist of foods processed to one simple, smooth, thick con-
sistency, eliminating the need for chewing and requiring minimal lip
and tongue movement to initiate swallowing. We suggest that even
these minimal swallowing movements may assist in the mechanism of
cerumen removal. Indeed, a follow-up analysis indicates no difference
in the distribution of level of corrected blockage scores between
individuals who are fed a solid diet or a pureed diet (x2[2] = 0.40;
P =0.82). Therefore, we maintain that patients with severe dysphagia
who are enterally fed refrain from chewing or swallowing completely,
thus allowing cerumen to build up over time.

A noteworthy subgroup in the current study consists of patients
in the Mechanically Ventilated Patients Department. These patients,
presenting with a variety of conditions (eg, acute respiratory failure,
surgery, trauma, or severe infections), differ significantly from spon-
taneously breathing patients receiving enteral nutrition because of
distinct physiological and anatomical factors related to airway man-
agement and respiratory function.*® Patients undergoing mechanical
ventilation typically have an endotracheal tube that bypasses the
nasopharynx and oropharynx, disrupting normal swallowing and
digestion. This can impair protective airway reflexes and increase the
risk of aspiration during enteral feeding, leading to complications
like pneumonia. Future research should investigate this unique pop-
ulation, with particular attention to additional factors such as the
patient's positioning while lying.

Clinical implications and recommendations

According to the current results, patients receiving an enteral diet are
more likely to experience cerumen impaction if their hospitalization is
prolonged. These findings highlight the importance of considering a
patient's diet type when addressing the risk factors for cerumen
impaction during a hospital stay. Early diagnosis and multidisciplinary
management are critical in enhancing the quality of life for individuals
dealing with dysphagia.® Healthcare providers may need to pay
special attention to geriatric patients receiving enteral diets, ensuring
that their ear care is adequately managed to prevent cerumen
impaction, especially if their hospitalization is expected to be pro-
longed. This is of clinical importance because excessive or impacted
cerumen in older adults is typically underdiagnosed and likely un-
dertreated. On the one hand, older patients are often unaware that
they have cerumen impaction or that removal of the impaction may
improve their hearing.2* On the other hand, cerumen removal is not
always carried out in hospital settings.*”

Adopting screening protocols, routine ear examinations, and
cerumen removal, especially upon hospital admission, could poten-
tially reduce hospitalization stays and improve outcomes in this
population. Diet modifications and cerumen impaction prevention
should be considered in long-term inpatients, especially for patients
expected to have restricted diets for more than a month.

From the clinical perspective, our findings support the need to
raise awareness of chewing exercises especially in geriatric wards and
for patients receiving long-term enteral feeding. These exercises pro-
vide some opportunities for chewing or stimulating the jaw muscles
that could not only help mitigate impaction risk (propelling cerumen
along the ear canal) but also assist in maintaining oral-motor health.
There are several activities and products that can help stimulate the
jaw muscles and/or provide opportunities for chewing, such as silicone
chew toys designed for adults, gum guards or bite strips designed for
jaw muscle strengthening (often used by athletes), and oral-motor
tools. Some professionals recommend specific chewing exercises to
improve jaw muscle strength and function (eg, jaw massage, jaw

).%8 These exercises should be done under the

stretching, and yawning
guidance of a healthcare provider. Using these methods may help
prevent cerumen impaction for individuals with dysphagia.

The mediating role of diet type also has implications for community-
dwelling adults with chewing or swallowing difficulties. Dentition status,
mild or moderate dysphagia, and other conditions that limit oral intake
could predispose individuals to cerumen impaction through similar
mechanisms as seen in hospitalized patients receiving tube feeding.
Future research should further investigate this in other age ranges and

across cultures (as indicated in oral-motor movement*?~>?).

Caveats

The nature of the current study, conducted within a real-world
clinical setting, leads to some limitations that are typical of field
studies. The use of a retrospective design, despite providing valuable
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insights into the association between enteral feeding and cerumen
impaction, does not allow for the establishment of causality. This
retrospective nature also excluded the possibility of gaining audio-
metric data. However, the link between cerumen impaction and
hearing loss has been well established.’* Additionally, the categori-
zation of patients into oral feeding and enteral feeding was a nec-
essary simplification to facilitate analysis. This approach, although it
streamlines the examination of dietary effects on cerumen accumu-
lation, might not capture all nuances of patient dietary management.
Factors such as the nutrition content of the diet, the physical act of
chewing, and the overall management of the patient's feeding regi-
men are not captured within this dichotomous framework. Future
studies may wish to focus on the potential effects of these factors.

As mentioned, patients with changing feeding regimens during
hospitalization were excluded. However, transitions in feeding regi-
mens could have occurred before the hospitalization (ie, at home, in
previous hospitalizations), affecting our findings. Future studies may
control this factor as well. We also acknowledge that factors beyond
our current scope, such as hydration status, patient mobility and frailty,
and metabolic conditions, may play a role in cerumen impaction risk.
The exclusion of these variables reflects the practical constraints of
researching in a dynamic, clinical environment. Further research that

considers a wider array of influencing factors is called for.

SUMMARY

This study sheds light on an underrecognized consequence of prolonged
enteral feeding in hospitalized patients, demonstrating that the type of
diet a patient consumes (and especially enteral feeding) plays a role in
how prolonged hospitalization affects the risk of developing cerumen
impaction. Simple steps to provide jaw motion stimulation and monitor

cerumen buildup may help prevent associated negative implications.
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