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ABSTRACT

Objective: During the COVID-19 pandemic, many non-urgent elective otologic surgeries were postponed. Although it was generally for pa-
tients with slowly progressing benign pathologies, they could experience symptoms that vary in severity and impact on daily life and well-being.
Furthermore, symptom severity and impact could evolve during the waiting period and may weigh differently in the unseen period of lockdown
with little prospect of a rescheduled surgery. Although there is literature on surgery prioritization, patients have been insufficiently solicited. In
this study, we aimed to gain a better understanding of patients’ subjective experience of complaints and their evolution and to incorporate this
knowledge in future clinical decision-making with respect to postponement of elective care, in addition to a purely medical indication.

Methods: An online survey was sent to 44 adult patients, diagnosed with benign ear pathology for whom surgery was cancelled owing to
COVID-19 measures. The questionnaire was largely based on the Otology Questionnaire Amsterdam (OQUA), a validated generic questionnaire
for scoring the severity and impact of symptoms and was supplemented by questions on evolution of symptoms and impact during lockdown.

Results: Results from 32 patients were obtained. The majority of patients did not experience changes in symptom severity or impact on general
well-being. Complaints of pain, pressure, and hearing loss increased the most over time.

Conclusion: The most important parameters in assessing a new surgical planning order appear to be the severity score of the patients’ primary
complaint and OQUA impact score. Waiting time and onset of complaints seemed to be rather questionable determinants.
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their quality of life significantly. Even in non-pandemic cir-
cumstances, the waiting time for these elective procedures is
relatively long, which sometimes leads to disquiet and misun-
derstanding in the patients. Further postponement because of
external factors, such as the COVID-19 pandemic, potentially
has a negative impact on the general well-being of patients.
This is particularly true for a symptom such as hearing loss
being highlighted by the importance of auditory communica-
tion. Information on COVID-19 is not always easily accessible
for hearing-impaired people (the WHO has produced an in-
ternational signing agreement to try and tackle this problem).
Moreover, the extensive use of personal protective equipment

Introduction

Starting from the first cases of infection, SARS-CoV-2 (the vi-
rus causing COVID-19) has been spreading around the globe
rapidly. The World Health Organization (WHO) quickly declared
this a worldwide pandemic (1). On March 13, 2020, Belgian
health care institutions were asked to postpone all elective
care for an indefinite period of time. Subsequently, this gov-
ernmental decision led to the postponement of numerous
interventions within the various sub-disciplines at our tertiary
referral center, including the Department of Otorhinolaryngol-
ogy, Head and Neck Surgery.

Most otologic surgeries (both functional and remedial) are
typically characterized as less urgent. Usually, it involves slowly
evolving and benign pathologies with no risks for the general
health of the patient. Nevertheless, symptoms might influence

makes it difficult for both wearing hearing aids and communi-
cation with health care workers (2, 3). In general, it is probable
that symptoms evolve over a longer waiting time. However, the
impact on general well-being is more complex than just be-
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cause of increase in symptom severity; the presence of a pan-
demic itself affects the mental health of a population, lead-
ing to additional problems such as stress, anxiety, depressive
symptoms, insomnia, denial, anger, and fear; and easily acces-
sible communication is a key factor for stable mental health
during lockdown (4, 5).

Recent literature following the pandemic suggested to classify
otologic surgical care into different categories, such as those
to be conducted as soon as possible, those safe to delay for up
to 4 weeks, and those safe to delay for 6 weeks to 6 months,
all depending on the pathology (6-8). Although decisions on
urgency were made by clinicians, the patients remained largely
unsolicited, and there s little supporting evidence on these cat-
egories of delay. In patient where postponement was deemed
impossible, extensive protective precautions were needed to
safeguard the safety of the surgical staff (6-9).

In this study, we aimed to investigate the impact of post-
poned elective otologic interventions owing to the COVID-19
pandemic on patients’ well-being and their subjective experi-
ence of symptom severity and evolution. We are currently in a
unique setting, a situation in which interventions need to be
postponed; however, there is often no prospect of a new date.
This creates a unique opportunity to view the impact of post-
ponement on symptom frequency and severity, as well as on
daily life. How do patients respond to and how do their symp-
toms evolve when faced with delay?

Methods

Using Qualtrics, an online survey was distributed among the
patients from our otologic department at the end of the
acute COVID-19 crisis. The aim of this survey was to assess
the frequency, severity, and progression of symptoms, and
their impact on general well-being. The study protocol was
approved by our research ethics committee (decision number
MP015205) on May 19, 2020.

Main Points:

The majority of patients did not experience any change in
symptoms or impact when their elective otologic interven-
tion was delayed owing to unforeseen circumstances. Com-
plaints of pain, pressure, and hearing loss, however, did in-
crease over time.

Hearing loss was the most commonly reported and the most
severely rated symptom, followed by tinnitus and dizziness.
More importantly, these symptoms were all independently
associated with Otology Questionnaire Amsterdam (OQUA)
impact scores. For hearing loss, this finding was further ob-
jectified with both severity score and impact score being sig-
nificantly associated with the pure tone average hearing loss
of the affected ear, further validating the OQUA hearing loss
scale as an overall symptom scorer.

On the basis of these findings, we can conclude that the most
important parameters in assessing a new planning order for
the postponed elective surgeries seem to be the severity
score of the primary complaint (most importantly hearing
loss) and OQUA impact score. Waiting time and onset of
complaints are to be considered questionable determinants.

Impact delay otologic surgery during COVID-19

Background of the survey

The online survey was created to fit the specific needs of the
investigated pathologies and this unique situation. On the ba-
sis of literature search, an overview was made of existing well
validated and generic patient reported outcome measures for
symptom severity and impact scoring (quality of life) for a pop-
ulation of patients with benign otologic pathologies (10-20).
The Otology Questionnaire Amsterdam (OQUA), (16, 17) was
used as a basis as it is most suited for scoring symptom se-
verity of all different otologic pathologies (as opposed to more
pathology-specific questionnaires). This questionnaire was
then extended with a pre-post format, inspired by the Chronic
Otitis Media Benefit Inventory (COMBI), (12) in which “surgery”
was replaced by "postponement of surgery,” to include the di-
mension of evolution. A visual analog scale was used to score
the severity of complaints. The frequency and subjective im-
pact of the complaints on daily life are scored on the basis of a
5-point Likert scale. The change of complaints through post-
ponement of the intervention is also measured and mapped
out on a 5-point scale, in which 2 answers of opposite polarity
are always offered, in addition to one neutral response option.
The questionnaire was further supplemented with a few ad-
ditional questions regarding primary symptom and acceptable
period of postponement. We called the survey IMPOSIBEL,
short for Impact of Postponed Non-Urgent Oto-surgical Inter-
vention for Benign Ear Pathologies. The questionnaire consist-
ed of 54 questions, with the variables including the following;
complaints from the patient (ear pain, ear itching, tinnitus,
otorrhea, feeling of pressure, dizziness, and loss of taste) and
the impact of their complaints on their well-being and/or func-
tioning (irritation, anger, concentration, depression, fatigue,
anxiety, impact on social activities, impact on daily activities
and work, and impact on life in general).

Patient selection

A list of all patients waitlisted for otosurgical intervention be-
tween the time of implementation of the COVID-19 measures
in health care till the (partial) restart of normal clinical activities
(from March 16, 2020, till May 24, 2020) at our tertiary referral
center was reviewed. Patient inclusion criteria were:

Age 18 years or older (adults)

Sufficient knowledge of the Dutch language

Diagnosis of a benign ear disease for which a non-urgent
ear surgery had been planned at our center between March
16,2020, and May 24, 2020, both functional and remedial
Recent postponement of the abovementioned inter-
vention as a result of the COVID-19 pandemic to a later
(known or unknown) date.

A list of 49 patients was obtained. Eligible patients were con-
tacted via telephone to inform them about the study and to
ask them if they were willing to participate. Of them, 44 pa-
tients were sent a personalized e-mail with a link to the online
survey. Before the start of the survey, they were asked to for-
mally consent to participate.

Data analysis

Demographic data, such as age and sex, information on the
type and side of ear pathology, the type of surgery, use of am-
plification devices, as well as audiologic findings were collected
from the electronic patient records. Questionnaire data were
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exported from Qualtrics (Qualtrics, Provo, UT,USA). Statistical
analyses were performed using the Statistical Package for So-
cial Sciences (IBM Corp. Released 2019. IBM SPSS Statistics for
Windows, Version 26.0. Armonk, NY, USA). Graphpad (Graph-
Pad Software, La Jolla, CA, USA) was used for graphical repre-
sentations. OQUA severity and impact scores were calculated
according to the author's manual. Data analysis was mainly
qualitative in nature. Given the violation of the assumption of
normally distributed data, for the statistical analysis of repeated
measures data, a non-parametric Friedman ANOVA was con-
ducted. Post hoc pairwise comparisons were done using the
Dunn'’s test for multiple comparisons. Comparison of unpaired
samples were done using Mann-Whitney U tests. Correlational
analyses were conducted using non-parametric Spearman sta-
tistics. A p value of <.05 was considered significant.

Results

Out of 44 patients 35 responded of whom 3 were not willing
to participate. The analyses were based on the data of 31 pa-

Table 1. Numbers of types of surgery included

Functional

N=5 Myringoplasty (2 revisions)

N=6 Tympanoplasty (5 revisions, 1 middle ear
exploration)

N=5 Stapedotomy

N = BAHA revision surgery

N=5 Cochlear implantation

N=1 Plugging (SSCD)

Non-functional

N=3 Combined approach tympanoplasty (1 revision)

N=1 Mastoidectomy

Other

N=3 Meatoplasty (1 revision)

BAHA: Bone-anchored hearing aid; SSCD: Superior semicircular canal
dehiscence

-o- dizziness
100 u u B _m tinnitus

- hearing loss

OQUA symptom severity score

OQUA impact score
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tients as the data of 1 patient were discarded given unavailabil-
ity of unaided pure tone hearing thresholds.

Demographics

Responses of 15 male and 16 female patients were collected.
Their median age was 52 years and ranged from 19 to 81 years.
Median waiting time for (unilateral) surgery at the moment of
survey completion was 27 weeks (range: 12-51 weeks). The
majority of patients (N = 24/31, ~75%) was waitlisted for func-
tional/reconstructive surgery, 4 (~15%) for non-functional/re-
medial surgery, and 3 (~10%) for other type of surgeries (Table
1). Pure tone audiometric data demonstrated a hearing loss in
26 of 31 patients, with a median pure tone average of 55 dB
HL and a large range in terms of hearing loss severity (28-118
dB HL) in the affected ear. Apart from the patients waitlisted
for cochlear implantation (Cl) (and one patient with meatus
stenosis suffering from a mild sensorineural hearing loss which
was likely age-related), either a conductive or mixed hearing
loss was present. All the candidates waiting for Cl had been us-
ing conventional hearing aids. In addition, 3 of 5 patients oto-
sclerosis patients and one patient with tympanoplasty were
known to wear hearing aids in daily life.

Descriptives and statistics

The proportion of patients reporting the presence of different
OQUA symptoms is given in Table 2. Hearing loss was the most
commonly reported symptom (30/31 patients, ~95%). Sever-
ity scores for the different symptoms varied strongly (as can
be seen for the severity scores of dizziness, tinnitus, and hear-
ing loss in Figure 1a). In general, hearing loss was rated most
severely, and except for itching, significantly more severely
rated than the other symptoms, with all one-tailed p<0.05 ac-
cording to Dunn’s test for multiple comparisons. The hearing
loss severity score was also significantly associated with the
pure tone average of the affected ear (Spearmanr = 0.55, one-
tailed p<0.01), validating the OQUA hearing loss scale. During
the COVID-19 induced lockdown, the most stable symptom
appeared to be dizziness. Pain, pressure and hearing loss se-
verity were reported to increase most over time.

OQUA impact scores varied widely (median 70; range 20-100,
with 20 being the lower asymptote) but were generally high,
indicating that the patients were seriously impacted by their
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Figure 1. a, b. Otology Questionnaire Amsterdam (OQUA) impact score plotted against (a) OQUA symptom severity score and (b) pure tone average

(Bureau International d'Audiophonologie).
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Table 2. Proportion of complaints and impact on the quality of life and evolution during COVID-19 lockdown

Evolution during COVID-19 lockdown

Complaints Proportion No change Decrease Increase
Hearing loss 30/31 (~95%) 18/30 (~60%) 1/30 (~5%) 11/30 (~35%)
Tinnitus 22/31 (~70%) 16/22 (~70%) 1/22 (~5%) 5/22 (~25%)
Itch 22/31 (~70%) 16/22 (~70%) 1/25 (~5%) 5/22 (~25%)
Dizziness 22/31 (~70%) 21/22 (~95%) 0/15 1/22 (~5%)
Pressure 19/31 (~60%) 11/19 (~60%) 0/15 8/19 (~40%)
Discharge 15/31 (~50%) 12/15 (~80%) 2/15 (~15%) 1/15 (~5%)
Pain 15/31 (~50%) 8/15 (~55%) 1/15 (~5%) 6/15 (~40%)
Loss of taste 13/31 (~40%) 10/13 (~75%) 0/13 3/13 (~25%)
Evolution during COVID-19 lockdown

Impact Proportion No change Decrease Increase
Difficulties 28/31 (~90%) 15/28 (~55%) 2/28 (~5%) 11/28 (~40%)
Concern 27/31 (~85%) 18/27 (~65%) 0/27 9/31 (~35%)
Irritation 26/31 (~85%) 17/26 (~65%) 0/26 9/26 (~35%)
Fatigue 25/31 (~80%) 17/25 (~65%) 1/17 (~5%) 7/17 (~30%)
Daily life changes 22/31 (~70%) 13/22 (~60%) 3/22 (~15%) 6/22 (~25%)
Anger 20/31 (~65%) 12/20 (~60%) 0/20 8/20 (~40%)
Concentration problems 19/31 (~60%) 15/19 (~80%) 2/19 (~10%) 2/19 (~10%)
Depressive feelings 17/31 (~55%) 13/17 (~75%) 0/17 4/17 (~25%)

ear-related symptoms. Approximately 90% of patients re-
ported experiencing general difficulties related to their ear
symptoms. Highly prevalent were feelings of concern and ir-
ritation (~85%) and fatigue (~80%). Many patients reported
that changes in their daily life were required (~70%). To a lower
extent (but still reported by more than half of the patients sur-
veyed), anger (~65%), concentration difficulties (~60%), and
depressive symptoms (~55%) were also reported. The impact
of symptoms was relatively stable over (lockdown) time, with
general difficulties, irritation, anger, and feelings of concern re-
ported to increase the most over time.

Impact scores were unrelated to age (Spearman r = 0.05,
p=0.79) and were not different for men versus women
(Mann-Whitney U = 102, p=0.49) (see Figure 2a and 2b). Less
expectedly, impact scores of patients using hearing aids (or
bone-anchored hearing aids) in the affected ear were signifi-
cantly higher than in unaided patients (Mann-Whitney U =
52.5, p<0.05) (see Figure 2c).

Non-parametric partial Spearman correlations were comput-
ed to investigate which symptoms independently contributed
to the impact scores reported. Dizziness (partial Spearman r =
0.49, one-tailed p<0.01), tinnitus (partial Spearman r = 0.37,
one-tailed p<0.05), and hearing loss (partial Spearmanr = 0.35,
one-tailed p<0.05) severity scores were all independently as-
sociated with impact. A highly significant Spearman correla-
tion (one-tailed p<0.01) between the OQUA impact score and
the pure tone average (PTA) of r = 0.43 was found and is an
objectification of the relation between hearing loss severity
and impact (see Figure 1b).

At the time of surgical planning, for 22 of 31 patients (~70%),
hearing loss was the primary complaint. This was the case for all
the patients waitlisted for Cl, meatoplasty, and stapedotomy
and for most patients waitlisted for myringoplasty (4/5) and
tympanoplasty (5/6). Most of them (21/22, ~95%) reported to
have suffered from hearing loss for more than 3 years before
initial surgical planning. The other pathologies resulted in oth-
er primary symptoms, which were usually present for a much
shorter amount of time (from some weeks to more than one
year). OQUA impact scores differed significantly according to
the onset of primary complaints (Kruskal Wallis test statistic =
5.21, one-tailed p<0.05), with patients experiencing symptoms
for more than 3 years (one-tailed p<0.05) but not patients ex-
periencing symptoms for more than a year (one-tailed p=0.06)
rating impact higher than patients experiencing symptoms for
less than one year (see Figure 3a). Moreover, self-rated impact
at the moment of surgical planning was highly significantly
correlated with OQUA impact scores at the moment of survey
completion, with Spearman r = 0.82 (p<0.01) (see Figure 3b).

The majority of patients reported that the severity of their
primary complaint had not changed (18/31, ~60%) or had
decreased (5/31, ~15%) since the initial moment of surgical
planning. For 8 of 31 (~25%) patients, their complaint had
increased. Similarly, impact did not change (19/31, ~60%),
decrease (4/31, ~15%) or increase (8/31, ~25%). A small pro-
portion of patients was concerned that either the severity of
their complaints or the impact (10/31, ~30%) would increase if
further waitlisted; 14 of 31 (~45%) did not share this concern,
and 7 of 31 (~25%) was unsure. Nevertheless, only 3 of 27 (4
patients had been already rescheduled at the moment of sur-
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Figure 2. a-c. Otology Questionnaire Amsterdam impact score plotted against (a) age, (b) sex, and (c) aided/unaided
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Figure 3. a-c. Otology Questionnaire Amsterdam impact score plotted against (a) onset of complaints, (b) impact of primary complaints, and (c)

waiting time.

vey completion) patients (~10%) indicated that they could not
accept a further delay in surgery. These were all patients who
suffered from hearing loss for more than 3 years and who had
experienced increased impact during waiting time with OQUA
impact scores > 70. These 3 patients also reported (sometimes
strongly) increased irritation, feelings of anger, and daily life
changes. Interestingly, there is a significant negative correla-
tion between waiting time and OQUA impact scores (Spear-
man r = —0.45, one-tailed p<0.01), with patients waiting longer
for surgery generally experiencing lower impact of complaints
(see Figure 3c).

Discussion

This single-center cohort survey study involving 31 patients
who were waitlisted for elective otologic surgery revealed lit-
tle change of severity and impact of complaints during the
COVID-19 induced first-phase lockdown. The majority of pa-
tients did not experience any change in symptoms or impact.
A smaller group experienced some increase, and a few patients
even experienced a decrease (less complaints, lower impact).

Pain, pressure, and hearing loss severity were reported to in-
crease most over time, suggesting that these symptoms are
most susceptible to the influence of delay. A possible explana-
tion might be that not only had the surgery to be postponed,
but also controls at the ENT department in the run-up to the
actual surgery date. Impact scores were relatively stable over
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time, with general difficulties, irritation, anger, and feelings of
concern reported to increase the most. It is important to rec-
ognize that a potential bias of tele-working and a halt in social
life might have lessened the impact of symptoms on daily life.
However, this period of uncertainty and loneliness might have
had an important impact on mental well-being as mentioned
earlier.

Hearing loss was the most commonly reported and the most
severely rated symptom, followed by tinnitus and dizziness.
For hearing loss, this comes as no surprise because the major-
ity of planned surgeries had the alleviation of hearing loss as
their main purpose (so-called functional surgery). A minority of
planned surgeries consisted of cholesteatoma surgeries. In this
type of surgeries, improvement of hearing is only a secondary
goal. The main goal is to create a clean, hygienic ear with an
as low as possible risk for residue/recidivism. Importantly, sur-
geries for extensive cholesteatomas leading to complications
(such as a fistula) and, in turn, increase in symptoms such as
dizziness, otorrhea, and otalgia, were not postponed during the
COVID-19 pandemic and were not included in this study (not
elective). This, of course, affects the frequency and severity of
these symptoms.

As mentioned above, hearing loss was one of the symptoms
that increased most over time. This increase experienced by
some can be explained on the basis of the strong emphasis on
auditory communication when faced with social distancing. Al-
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though at the time of questioning, social limitations were being
eased, and social life had started to resume, there was still the
important limitation of having to wear a mask in public. These
symptoms (hearing loss, tinnitus, and dizziness) were all inde-
pendently associated with OQUA impact scores. For hearing
loss, this finding is further objectified with both severity and
impact scores being significantly associated with the pure tone
average hearing loss of the affected ear, further validating the
OQUA hearing loss scale as an overall symptom scorer.

As could be reasonably expected, impact scores did not de-
pend on gender or age. Patients who were already using am-
plification devices showed higher impact scores than patients
without such devices. This might arise from the severity of their
hearing loss, which already forced them to use a (bone-an-
chored) hearing aid before opting or during the waiting time
for surgery. In addition, a user might also be more aware of the
fact that a hearing aid is insufficient to amplify hearing.

When we consider the duration between onset of complaints
and planned surgery date, we see a significant difference in
impact score; patients suffering for more than one year expe-
rience more impact than those suffering for less than a year.
Patients who had been suffering from long-existing severe
complaints, experienced an increased impact on their well-be-
ing during the waiting time. However, our data show that a high
OQUA impact score is negatively associated with waiting time
(patients waiting longer for surgery experience lower impact
of complaints). These findings question the use of time (both
waiting time and symptom onset) as a determinative parame-
ter in surgical planning, whereas severity of the primary symp-
tom and impact score are more accurate.

Our data also show that the majority of patients were not
worried about an increase of their symptoms when further
waitlisted. It is important to note that the waiting time at our
facility is on an average 3 to 6 months. We might be able to
conclude that an additional 3 to 6 months is regarded as not
insurmountable for most. If we were to focus on disease se-
verity and disease impact score, this may lead to an additional
parameter in the surgical planning of cases. For example, if ad-
ditional postponement is inevitable owing to external circum-
stances, the rescheduling could be regulated according to the
severity (and impact) of hearing loss. On the basis of our ex-
perience, the OQUA is a good instrument to question patients
in terms of the required distance during lockdown. Although
reduced to a minimum in this particular study, there is a risk of
patients agitating to move up their surgical planning.

The limitations of our study included a bias because of the fact
that only patients who had their elective surgeries postponed
were surveyed. Other otologic surgeries for specific patholo-
gies did not suffer much delay during the first acute phase of
the COVID-19 pandemic. Another bias was that patients were
questioned at the end of the first acute phase, opening per-
spectives to resumed operative care.

It is uncertain how these findings might change when delays
become more frequent in these changing times. During this
time of enhanced solidarity in the fight against COVID-19, it is
possible that people feel their own symptoms are milder when
faced with other more threatening circumstances.

Impact delay otologic surgery during COVID-19

Based on an online survey to evaluate the impact of delay of
elective otologic surgeries on the severity of symptoms and
their impact on general well-being in light of the COVID-19
pandemic, we can conclude that the majority of patients do
not experience any change. The most important parameters in
assessing a new planning order seem to be the severity score
of the primary complaint (most importantly hearing loss) and
OQUA impact score. Waiting time and onset of complaints are
to be considered questionable determinants.
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