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Abstract 

Background  The Swedish Quality Register for Ear Surgery (SwedEar) is a national register monitoring surgical 
procedures and outcomes of ear surgery to facilitate quality improvement. The value of the register is depend-
ent on the quality of its data. SwedEar has never been validated regarding data quality or missing entries. There-
for, the purpose of this study was to assess coverage, completeness and response rate in the register and validate 
the physicians’ reported data accuracy.

Methods  In this validation study, the completeness, response rate and missing registrations were analysed. Data 
in SwedEar were compared with the yearly collected statistics of otosurgical procedures in The Swedish Otosurgi-
cal Society and the comparison of rates between groups was calculated with Fisher’s exact test. Validation of regis-
tered data accuracy was performed on every 20th registered case during a five-year period. Data were reabstracted 
from medical records and compared with the original registration. Interrater agreement, reliability measures, Cohen’s 
kappa, Gwet’s AC1 and positive predictive value were calculated.

Results  SwedEar has a coverage of 100%. The completeness of registered cases was 84% and the response rate 
was 74%. The validation of data accuracy assessed 13 530 variables, including audiograms. Less than 3% of incorrect 
or missing variables were identified. For most of the pre- and postoperative variables the Kappa and Gwet´s AC1 
results show an almost perfect agreement (> 0.80). For audiogram data the ICC shows an excellent reliability (> 0.9) 
for all but one value.

Conclusion  This validation shows that SwedEar has excellent coverage, high completeness, and that the data 
in the register have almost perfect reliability. The data are suitable for both clinical and research purposes. Further 
efforts to improve completeness are warranted.
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Background
National registers, monitoring the outcome and quality 
of healthcare, are increasing in numbers in several coun-
tries, especially in the European Union and the United 
States [1–5]. In Sweden almost 100 government-main-
tained nationwide quality registers have been developed, 
and four registers concerning ear surgery exist [6]. The 
ear surgery registers collect data regarding chronic ear 
surgery, otosclerosis surgery and cochlear implantation 
in children and adults. The primary aim of the Swedish 
registers is quality control by providing comparative data, 
but the data collected can also be used for research [7, 
8]. Internationally, population-based quality registers for 
chronic ear surgery are sparse. An attempt to establish 
an international register for ear surgery was made by the 
European Otology Database Project Group resulting in 
the Common Otology Audit started in 2004, with some 
early results reported [9].

The Swedish Quality Register for Ear Surgery (Swe-
dEar) (former Quality Register for Myringo- and Ossicu-
loplasty (QRMO)) is a national register for ear surgery. 
It was founded in 1997 for registration of myringoplas-
ties in noninfected ears. After revision in 2013, the reg-
ister included all conventional myringoplasties, fat graft 
myringoplasties, and ossiculoplasties. Cholesteatoma 
and retraction pockets were excluded. The latest expan-
sion was in October 2020, where all chronic ear surgeries 
including cholesteatoma were included [8].

In Sweden, register data have been increasingly used 
for quality assessment and research. The Swedish gov-
ernmentally ruled health system and personal iden-
tification numbers (PINs) which enable longitudinal 
follow-up, provide unique opportunities for epidemio-
logical research. Universal, tax-supported healthcare for 
all citizens is provided by the Swedish National Health-
care service. The Swedish population has, in general, a 
high confidence in the government, which makes patients 
willing to participate in registers. In the quality register 
there is no need for written consent because of an opt-
out system. These factors contribute to high complete-
ness in registered data. However, participation in the 
quality registers is voluntary for the surgical units, and a 
low confidence in the register and its results, lack of time 
or forgetfulness can contribute to lower coverage.

The value of a register is dependent on the quality of 
its data why the knowledge of data validity is important. 
This includes coverage of participating surgical units, 
completeness of registered procedures and completeness 
and validation of registered variables [10, 11]. Different 
methods can be used, for example by comparing the data 
to an external register or reabstraction of medical records 
[5].

Since 1987, all otosurgical units in Sweden have 
reported the number and type of procedures to The 
Swedish Otosurgical Society, SÖF, and these data are 
regarded here as the gold standard [12]. The patients are 
reported on a group level, and this can be used to esti-
mate completeness.

SwedEar has never been validated regarding data qual-
ity or missing entries. Therefore, the aim of this study was 
to validate the Swedish Quality Register for Ear Surgery, 
SwedEar. The results are presented for coverage, com-
pleteness, response rate, accuracy of diagnosis and type 
of intervention and other registered data. Furthermore, 
to control selection bias, the results of registered patients 
were analysed and compared with the results of patients 
with incomplete or missing data.

Methods
This is a validation study of the data in SwedEar, a 
national quality register for ear surgery. Data were ret-
rospectively compared in two separate ways; one using 
five surgical units chosen to represent Swedish national 
healthcare and the other using a randomly selected sub-
cohort from the register. Further details regarding each 
study are described below.

Data in SwedEar
The medical data in SwedEar is collected per- and one 
year postoperatively and includes age, gender, surgical 
unit, indication for surgery, surgery type and techniques, 
preoperative infection and antibiotic treatment, pre-
operative hearing and postoperative results as hearing 
results and complications. On a voluntary basis, the sur-
geon can add a pseudonym to be able to follow his or her 
results. A patient-reported outcome measure (PROM) is 
distributed to the patient approximately one year after 
surgery. The PROM was not included in the validation. 
Participation in the register is voluntary, but all 33 units 
performing ear surgery in Sweden are included, giving 
100% coverage. A 100% completeness is not possible to 
obtain due to a need for a PIN in order to be registered 
in SwedEar. This excludes individuals without a residence 
permit in Sweden. The completeness in this article will 
therefore be calculated as an adjusted completeness.

Data collection and calculation of completeness 
of cases, response rate, and healing rate in individuals 
with incomplete or missing data
Five units, three university hospital units and two county 
hospital units, were selected for validation of complete-
ness, response rate and control of incomplete and miss-
ing data for all surgeries reported to SwedEar during the 
year 2017.
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For validation of completeness, the data were com-
pared with the yearly collected statistics of otosurgical 
procedures from SÖF. The number of surgeries missing 
in SwedEar (in comparison with the numbers from SÖF) 
was compared with data stored in the surgical planning 
software and medical records at each unit to ensure the 
correctness of the diagnosis. Data were collected regard-
ing all myringo- and ossiculoplasties missing in SwedEar 
including individuals not possible to register (lack of 
PIN).

To analyse the frequency of tympanic membrane (TM) 
healing rate in cases with incomplete or missing data, 
medical records were examined for all individuals with 
a lack of a registered postoperative form or not included 
in SwedEar. The recommended follow-up was at one year 
postoperatively, but if this was not obtained, the latest 
date following surgery was accepted (minimum 4 weeks). 
The healing rate was then compared with that of the reg-
istered individuals.

Data collection for the validation of registered data 
accuracy and completeness.
Between October 2013 and October 2018, 4593 surgeries 
were registered, of which 2479 had both pre- and post-
operative data. Due to the great number of cases in the 
register, the validation process was performed on every 
20th registered case (n = 124), representing 26 out of 33 
reporting units. This refers to a random selection pro-
cess. All units were contacted for reabstraction of the 
digital medical records for all registered data included in 
the two pre- and postoperative forms. The reabstracted 
data were collected and thereafter compared with the 
original data with the possible results of “correct”, “incor-
rect” or “missing”. The variables examined, included a 
total of 110 possible data points per ear surgery (medical 
pre- and postoperative form).

The composition of pre- and perioperative data in 
SwedEar in total, the subgroup with both pre- and post-
operative data (follow-up) and the validated group was 
reasonably comparable (Table  1). The percentage of 
women as well as ears not exhibiting infection at surgery 
was higher in the validated group, but there was no sta-
tistically significant difference.

Statistical analysis
The distribution of variables is presented as the num-
ber and percentage for dichotomous values and as the 
mean and SD for continuous values. Coverage was cal-
culated as the percentage of units participating in the 
register and completeness of cases as procedures regis-
tered in the register from the selected units compared 
with SÖF statistics. Adjusted completeness was calcu-
lated on the subgroup of individuals having a PIN. The 

response rate was calculated as the percentage of indi-
viduals with a registered postoperative follow-up. The 
difference in results between registered and missing 
individuals was calculated with Fisher’s exact test.

For validation of data accuracy and completeness, the 
dichotomous values are presented as the percentages 
of agreement between registered data and reabstracted 
data calculated with observed agreement. To illuminate 
possible problems related to prevalence, both Cohen’s 
Kappa and Ghwet’s AC1 with 95% CI were used [13]. 
Kappa coefficients can be simplified into 5 categories. 
Values ≤ 0.20 indicated slight agreement, 0.21–0.40 
indicated fair agreement,0.41–0.60 indicated moderate 
agreement, 0.61–0.80 indicated substantial agreement, 
and values above 0.80 indicated almost perfect agree-
ment [14, 15]. The positive predictive value (PPV) is 
calculated to illustrate the validity of data correctness. 
For validation of continuous values, limits of agree-
ments and intraclass correlation coefficient (ICC) were 
used [16, 17]. For analyses of systematic differences, the 
sign test was used for dichotomous variables, and the 
Wilcoxon signed rank test for continuous variables. All 
significance tests were two-sided and conducted at the 
5% significance level.

Data gathering from medical records was performed in 
Excel. IBM SPSS Statistics 28.0.0.0 and SAS software 9.4 

Table 1  Comparison of preoperative data from SwedEar

SwedEar All = all surgeries registered in the register from the start in October 
2013 until the time of validation; SwedEar Pre- & postop = surgeries in SwedEar 
with a registered follow-up; and validated = validated surgeries. P = Chi2 test for 
dichotomous values and ANOVA for continuous values. Y years

SwedEar
All

SwedEar
Pre- & postop

Validated p

N 4593 2479 124

Age (mean, y) 32 32 33

Sex (women) 2350 (51%) 1263 (51%) 77 (62%) 0.051

Right ear 2373 (52%) 1253 (51%) 59 (48%) 0.48

Primary ear surgery 1176 (26%) 623 (25%) 26 (21%) 0.47

General anaesthesia 4431 (96%) 2387 (96%) 118 (95%) 0.70

Indication infection 
free

3861 (84%) 2091 (84%) 107 (86%) 0.51

Indication hearing 2695 (59%) 1488 (60%) 77 (62%) 0.39

Myringoplasty per-
formed

4337 (94%) 2355 (95%) 119 (96%) 0.46

Myringoplasty 
by plugging

435 (9%) 220 (9%) 17 (14%) 0.17

Ossiculoplasty 929 (20%) 494 (20%) 22 (18%) 0.52

Preoperative antibiot-
ics

271 (6%) 150 (6%) 7 (6%) 0.96

Infection free at sur-
gery

4055 (88%) 2210 (89%) 117 (94%) 0.08

Perioperative antibiot-
ics

842 (18%) 471 (19%) 23 (19%) 0.80
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(maintenance release: 9.04.01M6P111518) were used for 
data analyses and calculations.

Results
Analysis of coverage, completeness of cases, and response 
rate
All ENT units performing ear surgery participate in the 
register, resulting in a coverage of 100%. The five units 
selected for validation covered 35.9% (n = 371) of all 1031 
procedures reported to SÖF in 2017 (range 24.7–37.8% 
regarding type of surgery, Table 2).

Fourteen individuals who underwent surgery, did not 
have a PIN (3.8%), which is why 357 out of 371 surger-
ies would have been possible to include in SwedEar. Of 
these, 300 individuals were included, giving an adjusted 
completeness of 84.0%. The total completeness, includ-
ing individuals lacking PIN is 80.9%. Of all registered 
cases, 224 had a return visit resulting in a response rate 
of 74.7% (Table 3).

Analysis of the tympanic membrane healing rate in all 
subgroups
The TM healing rate was 92.0% in the cases with a regis-
tered follow-up (n = 224) (Table 3). Out of 76 cases with-
out a follow-up, three were lost to follow-up (3.9%). In 
the remaining 73 cases the TM healing rate was 84.9%. 
Among the 72 cases not registered in SwedEar, medical 
records were found in 62 cases showing a healing rate 

of 82.3%. The nonregistered group includes individu-
als lacking PIN. There was a significant difference in the 
healing rate between the group with a registered follow-
up and the nonregistered group (p = 0.032) but not the 
registered group lacking a follow-up (p = 0.11).

Completeness and accuracy of diagnosis, type 
of intervention and registered data
A total of 123 out of 124 cases could be validated, result-
ing in 13,530 data points. In total, 395 incorrect or miss-
ing variables (2,9%) were identified. Missing values 
accounted for 10% (n = 41, 0.3% of total data), giving a 
completeness of data of 97.7%. The incorrect or missing 
values were mostly identified within audiogram registra-
tions (n = 178, 45%), but all different sections were rep-
resented. Eight percent of the values (n = 33) could not 
be controlled due to uncertainty in the interpretation of 
medical records. Regarding the error in audiogram reg-
istrations, the difference in pure tone average between 
original and corrected values was approximately 1 dB for 
air conduction and 2 dB for bone conduction at the group 
level (Table 4). Scatterplots of the original and validated 
values are presented in Fig. 1. Severe errors occurred in 
6.8% of all errors (n = 27, 0.2% of all data points) and were 
represented by incorrect side-indication, surgery, main 
outcome measure (healed TM and postoperative infec-
tion) and audiogram (wrongly indicated deaf ear or side 
mix-up).

Table 2  Number of surgeries presented for the different types of surgeries included in the present study

The percentage of the total number of surgeries, in total and by unit, is in regard to reported statistics to The Swedish Otosurgical Society

Type of surgery Total
N (%)

Unit 1 Unit 2 Unit 3 Unit 4 Unit 5

Conventional myringoplasty
Fat graft myringoplasty

263 (37.8)
19 (24.7)

39
3

18
4

33
1

10
8

163
3

Myringo-ossiculoplasty 50 (33.1) 1 9 7 2 29

Ossiculoplasty 40 (37.0) 3 3 8 2 26

All surgeries 372 (35.9) 46 34 49 22 221

Table 3  Ear surgeries, follow up and tympanic membrane healing rate  reported to the Swedish  Quality Register for Ear Surgery 
(SwedEar) in 2017

The number of ear surgeries identified in the surgical planning systems with a personal identity number (PIN) was 357 out of 371. In SwedEar, 300 procedures 
were registered. The adjusted completeness was calculated for patients with PINs. Range = the range of percentages for the five units. Missing = patients with no 
postoperative control > 4 weeks were excluded from the calculation of the healing rate

N (%) Range
%

Missing
N

Adjusted completeness of cases 300/357 (84.0) 68.2–100

Response rate (registered follow-up) 224/300 (74.7) 66.7–100

Healing rate (in register, with follow-up) 206/224 (92.0) 70.6–100

Healing rate (in register, no registered follow-up) 62/73 (84.9) 66.7–90.0 3

Healing rate (not registered) 51/62 (82.3) 54.5–92.7 10
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In Table 5, the results of observed agreement, Kappa, 
Gwet’s AC1 and PPV (positive predictive value) are 
presented for the most important variables. The 
observed agreement was more than 0.94 for all vari-
ables. The Kappa and Gwet’s AC1 results show an 
almost perfect agreement (> 0.80) in all except four 
variables. For these values, only the prevalence-insen-
sitive Gwet’s AC1 showed an almost perfect agree-
ment. There were no incorrectly registered cases 
regarding the inclusion criteria (diagnosis and the two 
interventions, myringoplasty and ossiculoplasty), giv-
ing a PPV of 100% (n = 123). All except one variable 
had a PPV of 82% or higher, indicating very good valid-
ity. The variable with a lower PPV, “preoperative anti-
biotics”, had very few positive outcomes. Seven cases 
were originally classified as positive values, but 3 were 
judged as false positives in the validation, giving a PPV 
of 0.57.

Regarding the validation of the audiogram, the 
results of limits of agreements, interclass correlation 
coefficient (ICC) and equal registration values for 0 
and <  = 5% are presented in Table 4. Not all PTA4 val-
ues could be evaluated due to missing values in either 
the register or validation, and 92–100% were included 
in the calculations. In general, the limits of agreement 
are low, with an interval range of ± 3–12 dB, predomi-
nantly greater in the preoperative measurements. The 
ICC showed excellent reliability (> 0.9) for all values 
except the preoperative PTA4 bone right, which had 
good reliability (0.87). Over 81.4% of all PTA4 values 
are equally registered in the register and the valida-
tion, and > 94.9% are within a 5 dB difference.

Discussion
Data completeness and validity are of major importance 
for registers, as they are essential for reliable conclusions 
from the registered data. The validity of the data in Swe-
dEar has not been assessed before. This validation study 
shows that the data are of high quality and have excellent 
reliability. The coverage was 100%, the adjusted com-
pleteness of cases was 84.0% and the completeness of 
registered data was 97.7%. The registered data show an 
almost perfect agreement (Gwet’s AC1 > 0.80) for all and 
a PPV over 88% for all but one of the dichotomous vari-
ables and excellent reliability (ICC > 0.9) for all but one 
of the audiogram values. The accuracy of diagnosis and 
type of interventions all had a PPV of 100%. These results 
imply that SwedEar can be used for monitoring quality 
aspects and results in myringo- and ossiculoplasty for 
clinical, research and public purposes.

Validation of registers can be performed in differ-
ent ways. Many registers, such as SwedEar, assess the 
completeness of cases by cross-linkage to another reg-
ister [18–20], and others use reabstraction of the digital 
medical records for all cases during a particular period 
[21, 22]. The latter is also often used for the validity of 
data accuracy [20, 23, 24]. This study used surgery data 
from SÖF as a comparison for validation. Most regis-
ters use the National Patient Register from The Swedish 
National Board of Health and Welfare. It contains sta-
tistics regarding all diagnoses and surgical procedures 
in Sweden and has been mandatory for all regions 
since 1987 [25, 26]. This register is generally regarded 
as the gold standard for comparison in Sweden. Unfor-
tunately, the classification of surgical procedures in 

Table 4  Interrater agreements are presented as the limits of agreement, ICC and equal registration values regarding audiogram data

Bone conduction on both sides was not always performed. aThe Wilcoxon signed rank was used to test the difference. N = cases validated with percentage (%) of 
all cases with at least one observation at registration or validation, CI Confidence Interval, ICC Intraclass Correlation Coefficient. The PTA4 difference represents the 
change in mean dB for all cases between the reported and validated values

N Mean
Difference

Limits of agreement Systemat
Differencea

ICC Equal registration 
values

PTA4
difference

(%) (95%) p value CI (95%) 0 (%)  <  = 5 (%) (mean dB)

Preoperative PTA4

  Right ear Bone 86 (92) -0.54 -12.64–11.56 0.85 0.87 (0.81–0.91) 81.4 97.7 -1.24

Air 123 (100) 0.46 -8.85–9.76 0.54 0.97 (0.95–0.98) 86.2 95.1 0.76

  Left ear Bone 81 (90) 0.05 -2.51–2.60 0.62 0.99 (0.99–1.00) 87.7 98.8 -2.04

Air 119 (97) -0.22 -6.59–6.14 0.24 0.98 (0.97–0.99) 93.3 97.5 -0.72

Postoperative PTA4

  Right ear Bone 81 (93) -0.09 -3.30–3.13 0.68 0.99 (0.98–0.99) 82.7 97.5 -0.54

Air 122 (100) 0.32 -3.69–4.32 0.12 0.99 (0.99–0.99) 89.3 96.7 -0.43

  Left ear Bone 79 (92) -0.30 -3.90–3.30 0.15 0.98 (0.98–0.99) 83.5 94.9 -0.41

Air 117 (95) -0.01 -4.74–4,72 0.98 0.99 (0.98–0.99) 89.7 95.7 -0.19
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Fig. 1  Scatterplots representing pre- and postoperative PTA4 for air and bone as well as the right and left ears. Values in SwedEar (registration) 
on the x-axis and validated values (validation) on the y-axis. All measures are presented in decibels (dB)
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otosurgery is not surgery-type specific, which is why 
the code for myringoplasty and ossiculoplasty may be 
used in other types of surgeries not included in Swe-
dEar. In addition, it often lacks side indications (right 
or left ear) for surgery.

Completeness in a register is linked to the term sen-
sitivity (the number of true cases in the register divided 
by the actual number of true cases). SwedEar has per-
fect coverage and high completeness of cases, but not 
as high as some other quality registers in Sweden. For 
example, registers concerning fractures, breast cancer, 
and neonatal care have reported completeness of over 
90% [19, 20, 26]. Calculating completeness by cross-link-
ing to another register could imply that some missing or 
wrongly included cases in one of the registers will never 
be detected. Since SÖF only registers on a group level, 
individual comparisons are not possible. This affects the 
certainty of completeness. A 100% completeness could 
never be attained in SwedEar due to register constraints, 
and individuals lacking PINs cannot be included. To 
calculate the completeness only for patients with PINs, 
a subgroup of five units was used for in-depth analysis. 
Our results are therefore presented as an adjusted com-
pleteness. The Swedish Association of Local Authorities 
and Regions has established criteria for levels of certifica-
tion of the national quality registers in a four-grade scale, 
ranging from a candidacy register to a level one regis-
ter [27]. To reach the level one certification criteria, the 
coverage and completeness have to be higher than 85%. 
More work has to be done to improve the completeness 
of SwedEar. Since this study, enlargement of the regis-
ter with the inclusion of all chronic ear surgeries was 
conducted to reduce the loss of registrations due to the 
uncertainty of inclusion criteria. The results have also 
been presented at several SÖF-meetings and in the jour-
nal of the Swedish Otorhinolaryngology, Head and Neck 
Surgery Society, to inspire improvement on an individual 
level. Increased direct feedback to each unit is planned.

In general, the validity of SwedEar is good with a low 
frequency of errors, 2.9%, and an almost perfect coher-
ence of data. This can be compared with the 5.9% errors 
in the Swedish National Tonsil Surgery register [22] and 
a mean of 9.8% from 42 articles of primary register data 
presented by Nahm et al. 2008 [28]. On the other hand, 
Kirch et  al. suggested an acceptable database error rate 
under 1% [29]. Ours is slightly higher but much lower 
than in many comparable registers and with no system-
atic errors. Most of the errors occurred in the audiograms 
and on a group level the small difference of 1–2 dB is of 
no clinical significance. However, effects in subgroups 
cannot be ruled out. Today all values are inserted manu-
ally in the register and a system has been introduced 
with warnings for illogical values. A future automatic 

procedure for audiogram input could further improve the 
quality of audiogram data.

The only value with a low PPV was “preoperative anti-
biotics”. The reason for this might be the difficulty of 
finding information from different sources of medical 
records, and the “preoperative” time frame is a question 
of interpretation. Some of the variables, for example, 
“infection free ear” and “eardrum no deep retraction”, 
could be a question of the subjectivity of the status of 
the ear between the treating surgeon initially register-
ing the case and the validator. These types of ques-
tions are assessed to be difficult to comprehend, and 
in the renewed register from 2020, the questions are 
rephrased and/or an explanation is added to facilitate 
understanding.

The TM healing rate reported in other studies var-
ies between 65–92% [30–33]. The findings in the pre-
sent study show an overall good TM healing rate for all 
groups, in accordance with international results. There 
was, however, a significantly lower TM healing rate 
among nonregistered cases, 82 vs. 92%. The explanation 
for this difference is not fully understood. In the group 
of cases lacking a registered return visit, there was no 
significant difference in TM healing results. This might 
imply that a bad result was not the reason for failing 
registration.

Limitations of the study
In this study, there is a risk of errors due to manual 
entries of the validation data. To minimize this risk, all 
individuals involved in the validation have received pre-
cise instructions and are experienced registrars. There 
are no settings available in Sweden for the automatic 
transfer of data.

Involving only five units in the calculation of complete-
ness of cases, response rate and control of incomplete 
and missing data could introduce a selection bias. The 
selection of units was made to imitate the Swedish sys-
tem with a mixture of units regarding both sizes and set-
tings and covers 33% of the register entries. However, the 
willingness to report to the register varies between units 
and individual physicians, which is why the results could 
differ locally. To compensate for this, the validation of the 
data accuracy was made by extracting every 20th registra-
tion to ensure a random selection of units.

Statistics from SwedEar are publicly available at the 
website and can be accessed by the public, authorities 
and healthcare professionals, which is why this valida-
tion of the data quality and knowledge of its limitations 
are crucial to understand the data and ensure correct 
use. Information regarding some limitations of the data 
is available in the informative text at the website. This 
study clarifies the strengths and limitations of the data in 
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SwedEar, which are especially important to consider in 
research on the included subgroups.

Conclusion
SwedEar is a unique national quality register for chronic 
ear surgery and has high completeness and excellent 
coverage. The data in the register have an overall almost 
perfect reliability. This study establishes that SwedEar 
can be used for monitoring quality aspects and results 
in myringo- and ossiculoplasty for clinical, research and 
public purposes. More work is needed to increase the 
completeness and response rate. Since this study, Swe-
dEar has expanded to include all chronic ear surgeries 
which reduces uncertainties due to inclusion criteria 
and might increase inclusion. Due to the addition of new 
variables, it is not possible to extrapolate all the results 
to the renewed register and a repeated validation assess-
ment is recommended.
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