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Otolaryngology–Head and Neck Surgery (2006) 134, 717-723
ORIGINAL RESEARCH

Levels of evidence in otolaryngology journals

Jared M. Wasserman, MD, Rhoda Wynn, MD, Tal S. Bash, BA,

and Richard M. Rosenfeld, MD, MPH, Brooklyn, New York
OBJECTIVE: To identify trends in clinical research and levels
of evidence in otolaryngology journals.
STUDY DESIGN AND SETTING: We reviewed all original
research articles from 1993, 1998, and 2003, in 4 major otolaryn-
gology journals. Levels of evidence were graded 1 (strongest)
through 5 (weakest).
RESULTS: Of 2584 total articles, 1924 (75%) were clinical
research. During the study period, there was increased median
sample size (from 22 to 30, P � 0.06), more planned research
(from 30% to 37%, P � 0.023), more internal control groups (from
36% to 43%, P � 0.011), and more articles with P values (from
26% to 45%, P � 0.001) or confidence intervals (from 1.2% to
7.6%, P � 0.001). Most evidence was level 4 (57%), but median
levels increased slightly over time (P � 0.027). Therapy articles
had the weakest evidence (80% levels 3 to 5) and diagnostic test
assessments had the strongest (75% levels 1 and 2).
CONCLUSION: Although clinical research increased in quan-
tity and quality, sample sizes were modest, most articles lacked
controls, and confidence intervals were rare. Therapy articles
would benefit from higher evidence levels.
SIGNIFICANCE: By defining the current levels of evidence in
otolaryngology journals, this overview should help guide future
efforts.
© 2006 American Academy of Otolaryngology–Head and Neck
Surgery Foundation. All rights reserved.

More than two million articles are published annually
in biomedical research journals.1 As the amount of

information grows so rapidly, physicians must stay abreast
of the most current literature. They also must evaluate,
critique, and distill quality research in their specific spe-
cialty and apply it to individual patient care. Evidence-
based medicine (EBM) is the “conscientious, explicit, and
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judicious use of current best evidence in making decisions
about the care of individual patients.”2 EBM is not intended
to detract from a clinician’s personal expertise or practices,
but to rather allow them to integrate current research into
daily individualized patient care. Assessing studies within
an EBM framework allows the practitioner to apply a hier-
archal definition of the quality of the evidence (ie, the levels
of evidence), thereby providing the best possible care to
individual patients.

Otolaryngology is a diverse specialty with multiple sub-
specialties, each with excellent representation in the litera-
ture. As a natural corollary, there is an abundance of clinical
and basic science research published in many journals. Over
the last 40 years, otolaryngology has seen a steady growth
in the volume of its published peer-reviewed research.3,4

What is unknown, however, is how this research ranks in
the universe of EBM and what trends, if any, have occurred
over time. Considering the growing importance of EBM in
medicine in general, and otolaryngology in particular, a
survey of current practices and trends seems particularly
relevant at this time.

The goals of our study were to identify trends in clinical
research and levels of evidence within the body of otolar-
yngology literature. We identified the 4 most widely circu-
lated, nonsubspecialty, peer-reviewed otolaryngology jour-
nals. All articles from 3 representative years over a 10-year
period were reviewed. Each article was assessed for general
information, and clinically relevant articles were further
analyzed with respect to their study design. Finally, within
the framework of evidence-based medicine, each clinical
article was categorized into its subject type and its level of
evidence was graded.

Reprint requests: Jared M. Wasserman, MD, Department of Otolaryn-
gology, 339 Hicks Street, Brooklyn, NY 11201-5514.

E-mail address: jaredwasserman@yahoo.com.
k Surgery Foundation. All rights reserved.
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METHODS

The study sample is composed of all articles published in
the 1993, 1998, and 2003 issues of Annals of Otology,
Rhinology, and Laryngology, Archives of Otolaryngology–
Head & Neck Surgery, The Laryngoscope, and Otolaryn-
gology–Head and Neck Surgery. These constitute the highest
circulation peer-reviewed journals in the otolaryngology liter-
ature base. Excluded from the sample were workshop or sym-
posium reports, regular journal features (“How I Do It,” “Clin-
ical Photographs,” “Case of the Month,” “Resident Pathology
Page,” “Imaging Case of the Month,” and “Clinicopathological
Consultation”), editorials, letters to the editor, general interest
articles (book reviews, historic vignettes, biographies), and
brief communications of drugs, devices, or instruments.

Any study dealing with living human subjects or directly
related with patient care was defined as “clinical.”5 Studies
dealing with bodily fluids, tissues, or specimens were con-
sidered “clinical” as well if they correlated with patient care,

Table 1

Level of evidence definitions*

Level
Therapy, prevention,

etiology, or harm
Symptom prevalence, o

differential diagnosis

1 Randomized
controlled trial(s),
or all-or-none case
series†

Prospective cohort study
(or studies) with �80%
follow-up, or all-or-
none case series†

2 Prospective study
(or studies) with
internal control
group

Retrospective study,
prospective study with
�80% follow-up, or
ecological study‡

3 Retrospective study
(or studies) with
internal control
group

Non-consecutive cohort
study or very limited
population

4 Case series without
an internal control
group (reviews,
uncontrolled
cohort)

Case series

5 Expert opinion without critical appraisal, or bas

*Adapted from Phillips et al.
†All-or-none case series: patients died before the treatment be
before the treatment became available but none now die on i
‡Ecological study: analyzes populations or groups of people,
§Inception cohort: group of individuals identified for subsequ

health condition, or before the condition develops.
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individual patient histories, or disease states. “Nonclinical”
research included any animal or laboratory studies, postmor-
tem studies not correlated with patient histories, physician
questionnaires, and surveys of manpower, education, cost-
effectiveness, or quality control. Therefore, “nonclinical”
research includes, but is not limited to, basic science.

Data collection was planned a priori to avoid bias caused
by one reviewer assessing all or most articles from a single
study year. The months of the year were divided into thirds
(4 months each). Each of our first 3 authors (JMW, RW,
TSB) collected data for the same 4-month block for each of
the 3 study years in all 4 journals. Therefore, there was an
even distribution of all 4 journals, months, and years among
the investigators. The senior author (RMR) reviewed and
confirmed all data collection along with the other investi-
gators.

For each article we recorded journal source, year of
publication, number of authors, first author gender (male,

Prognosis Diagnostic test assessment

eption cohort(s),§ or a
alidated algorithm (or
coring system)

Validating cohort study of
an existing test with
good reference
standards, or a validated
algorithm (or scoring
system)

trospective cohort study,
ollow-up of untreated
ontrol patients in
andomized trial, or non-
alidated algorithm or
coring system

Exploratory cohort study
that derives a new test,
with good reference
standards, or derives an
algorithm (or scoring
system) and validates it
on part of the same
study sample

Nonconsecutive study, or
without consistent
reference standards

se series, or poor quality
rognostic cohort with
80% follow-up or no

orrection for
onfounders

Retrospective study, or use
of a poor or non-
independent reference
standard

physiology, bench research, or first principles

vailable, but some now die on it; or when some patients died

than individuals.
udy at an early, uniform point in the course of the specified
r

Inc
v
s

Re
f
c
r
v
s

N/A

Ca
p
�
c
c

ed on

came a
t.
rather
ent st
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719Wasserman et al Levels of evidence in otolaryngology journals
female, or could-not-determine), main subject, and article
type (clinical vs nonclinical research) on a standardized
form. The main subject of each article reviewed was clas-
sified as one of the following: ear/hearing, oncology, UADT
(upper aerodigestive tract)/neck, nose/sinus, plastic and re-
constructive surgery, or miscellaneous. Additional informa-
tion recorded for clinical research articles only included
patient age (pediatric, adult, or all ages), sample size, data
source (planned research or chart review), presence or ab-
sence of a control group, study design (observational or
experimental), direction of study inquiry, number of P val-
ues and confidence intervals, and presence or absence of
external funding.

The level of evidence was categorized based on estab-
lished standards (Table 1).6 The levels varied from 1 (high-
est quality) to 5 (lowest quality) based on the specific study
focus. Therefore, when coding the article, the reviewer first
categorized the study focus (top row in Table 1) as: therapy,
prevention, etiology, or harm; symptom prevalence or dif-
ferential diagnosis; prognosis; or diagnostic test assessment.
These distinctions are essential because the levels of evi-
dence are defined differently based on study category. After
coding the study category, the reviewer next assigned a
level of evidence based on the article’s Methods’ section.

To maximize accuracy and consistency of data collection
among the investigators, a sample run of data collection was
first carried out with a randomly selected journal and cor-
responding year. Approximately 20 manuscripts were re-
viewed independently by all reviewers, who then met jointly
with the senior investigator to assess concordance. Minor dif-
ferences, which included discrepancies in determining the
direction of study inquiry and study focus, were resolved by
discussion, and the levels of evidence categories were dis-
cussed to maximize future consensus. The information in
Table 1 was reproduced on all data collection forms to
ensure consistency in coding.

Table 2

Characteristics of 2584 articles in otolaryngology journ

Characteristic 1993 19

Articles published, n 689 91
Authors per article, mean (SD) 3.6 (1.6) 4.1
Clinical research focus, n (%) 497 (72) 653
Gender of first author name:

Male, n (%) 510 (74) 609
Female, n (%) 64 (9) 114
Unknown, n (%) 115 (17) 191

Main subject area:
Otology, n (%) 224 (33) 259
Oncology, n (%) 105 (15) 162
UADT or neck, n (%) 172 (25) 229
Rhinology, n (%) 58 (8) 126
Plastic or reconstructive, n (%) 55 (8) 52
Miscellaneous, n (%) 75 (11) 86

ANOVA, one-way analysis of variance; UADT, upper aerod
 at EMOoto.sagepub.comDownloaded from 
Data were entered into an Excel spreadsheet and verified
for 100% accuracy. All statistical analyses were performed
with SPSS software.7 Comparisons among the 3 study years
(1993, 1998, and 2003) were made using chi-square for
categorical data and Kruskal-Wallis analysis of variance
(ANOVA) for ordinal data. Trends over time were sought
with the Somers’ d statistic, a directional measure for ordi-
nal data using year as the independent variable. All tests
were performed using a 2-sided alpha level of 0.05 for
statistical significance.

RESULTS

We reviewed 2584 articles over the 10-year study period
(Table 2). Between 1993 and 2003 the mean authors per
article increased from 3.6 to 4.2 (P � 0.001), the percentage
with a female first author increased from 9% to 13% (P �
0.001), and the percentage classified as clinical research
increased from 72% to 79% (P � 0.001). More than 50% of
published articles had a main subject area of otology,
UADT, or neck, but there was a trend toward fewer otology
articles and more rhinology manuscripts.

Over the study period, there was an increase in both the
quantity and quality of clinical research (Table 3). Between
1993 and 2003, the number of clinical research articles
increased from 497 to 774, the percentage with a planned
research protocol increased from 30% to 37% (P � 0.023),
and the percentage with an internal control group increased
from 36% to 43% (P � 0.011). Nonetheless, 80% of total
articles were observational, 65% were based on data col-
lected without an a priori research protocol (eg, chart review
or patient care), 60% did not have a distinct control or
comparison group, and only 16% had funding or grant
support.

2003 Total Significance

981 2584 —
4.2 (2.0) 4.0 (2.02) ANOVA, P � 0.001

774 (79) 1924 (75) Chi-square, P � 0.001

538 (55) 1657 (64) Chi-square, P � 0.001
125 (13) 303 (12)
318 (32) 624 (24)

243 (25) 726 (28) —
179 (18) 446 (17)
251 (26) 652 (25)
149 (15) 333 (13)

47 (5) 154 (6)
112 (11) 273 (11)

e tract.
als

98

4
(2.1)
(71)

(67)
(13)
(21)

(28)
(18)
(25)
(14)
(6)
(9)

igestiv
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Favorable trends were also observed in the quantitative
characteristics of clinical research (Table 4). Between 1993
and 2003, the median sample size increased from 22 to 30
(P � 0.006), the percentage of articles with P values in-
creased from 26% to 45% (P � 0.001), the percentage with
confidence intervals rose from 1.2% to 7.6% (P � 0.001),
and the percentage of high quality evidence (level 1 or level
2 studies) increased from 29% to 34% (P � 0.011). Al-
though the median evidence level was constant for all 3
years (level 4), evidence levels did improve slightly over
time (P � 0.027). Despite these favorable trends, 63% of
total articles did not contain P values, more than 95% did
not have confidence intervals, and 57% were based on level

Table 3

Study design of 1924 clinical research articles in otolar

Characteristic 1993 19

Clinical research articles, n 497 6
Patient age:

Pediatric only, n (%) 88 (18) 116
Adult only, n (%) 273 (55) 376
All ages, n (%) 136 (27) 161

Planned research protocol, n (%) 151 (30) 240
Internal control group, n (%) 178 (36) 253
Experimental design, n (%) 86 (17) 157
Direction of study inquiry:

Prospective, n (%) 384 (77) 531
Retrospective, n (%) 86 (17) 83
Cross-sectional, n (%) 27 (6) 39

Funding or grant support, n (%) 69 (14) 102

Table 4

Quantitative characteristics of 1924 clinical research ar

Characteristic 1993 1998

Clinical research articles, n 497 653
Sample size:

Median (interquartile range) 22 (59) 27 (6
Mean (5% trimmed mean) 77 (41) 541 (4

P values:
Any present, n (% in year) 129 (26) 229 (3
Median (interquartile range) 0 (1.0) 0 (3
Mean (5% trimmed mean) 1.9 (1.0) 3.0 (1

Confidence intervals:
Any present, n (% in year) 6 (1.2) 29 (4
Median (interquartile range) 0 (0) 0 (0
Mean (5% trimmed mean) 0.1 (0) 0.4 (0

Level of evidence:*
Level 1, n (%) 62 (12) 98 (1
Level 2, n (%) 84 (17) 98 (1
Level 3, n (%) 52 (10) 49 (8
Level 4, n (%) 281 (57) 401 (6
Level 5, n (%) 18 (4) 7 (1
Median (interquartile range) 4 (2) 4 (2
Mean (5% trimmed mean) 3.2 (3.3) 3.2 (3

K-W ANOVA, Kruskal-Wallis analysis of variance.

*Level of evidence ranges from 1 (highest quality) to 5 (lowest); see

 at EMOoto.sagepub.comDownloaded from 
4 evidence, which is only a step above expert opinion on the
evidence scale.

Table 5 shows the level of evidence by study focus for
1924 clinical research articles. The study focus (first row of
the table) was therapy in 866 articles (45.0%), symptom
prevalence in 433 (22.5%), prognosis in 175 (9.1%), diag-
nostic test assessment in 137 (7.1%), differential diagnosis
in 132 (6.9%), etiology in 104 (5.4%), harm in 73 (5.4%),
and prevention in 4 (0.2%). Articles about therapy had the
lowest evidence levels. Level 1 or 2 evidence comprised
only 20% of therapy articles, but was present in 75% of
diagnostic test assessments, 66% of prognosis studies, and
41% of symptom prevalence studies.

logy journals

2003 Total Significance

774 1924 —

133 (17) 337 (18) Chi-square, P � 0.706
454 (59) 1103 (57)
187 (24) 484 (25)
288 (37) 679 (35) Somers’ d, P � 0.023
331 (43) 762 (40) Somers’ d, P � 0.011
135 (17) 378 (20) Somers’ d, P � 0.529

628 (81) 1543 (80) Chi-square, P � 0.229
105 (14) 274 (14)
41 (5) 107 (6)

127 (16) 298 (16) Somers’ d, P � 0.238

in otolaryngology journals

2003 Total Significance

774 1924 —

30 (81) 27 (70) K-W ANOVA, P � 0.006
254 (58) 306 (48)

351 (45) 709 (37) Somers’ d, P � 0.001
0 (6.0) 0 (3.0) K-W ANOVA, P � 0.001

5.0 (3.4) 3.5 (2.1) —

59 (7.6) 94 (4.9) Somers’ d, P � 0.001
0 (0) 0 (0) K-W ANOVA, P � 0.001

0.5 (0) 0.5 (0) —

125 (16) 285 (15) Somers’ d, P � 0.011
138 (18) 320 (17)
80 (10) 181 (9)

424 (55) 1106 (57)
7 (1) 32 (2)
4 (2) 4 (2) K-W ANOVA, P � 0.027

3.1 (3.1) 3.2 (3.2) —
yngo

98

53

(18)
(58)
(25)
(37)
(39)
(24)

(81)
(13)
(6)
(16)
ticles

3)
5)

5)
.0)
.7)

.4)
)
)

5)
5)
)
1)
)
)
.2)
 Table 1 for definitions.
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DISCUSSION

Over the past few decades there has been a trend toward
greater practice of EBM, which parallels the modern explo-
sion of medical knowledge.1 Otolaryngology has experienced
its own growth of knowledge from 1993 to 2003, with the
number of peer-reviewed articles in 4 leading journals increas-
ing from 689 to 981. There was a modest, though statisti-
cally significant, increase of articles dealing with clinical
research, from 72% to 79%. It is appropriate, therefore, to
integrate EBM into otolaryngology and to assess the quality
of research within our field. We identified multiple trends in
the otolaryngology literature (Tables 2 through 4). In addi-
tion to the increase in volume of the total, as well as
clinically relevant journals, the mean number of authors per
journal increased (from 3.6 to 4.2). One criticism about
otolaryngology research has been a relatively small amount
of collaborative efforts and multicenter studies.3,8 This in-
crease in author number could be representative of improv-
ing these efforts. The percentage of female first authors
increased (from 9% to 13%), which compares favorably to
a study published by Rosenfeld3 reporting 6.6% female first
authorship in 1989 for the same journals.

More than half of the total articles published had a main
subject area of otology, UADT, or neck. However, there
was a trend toward fewer otology publications and more
rhinology studies. The amount of clinical articles dealing
with head and neck oncology or plastic/reconstructive sur-
gery remained stable. These trends must be interpreted in the
context of our study design. We limited our study to 4 major
otolaryngology nonsubspecialty journals. Some of the under-
represented subject areas are well represented in their respec-
tive subspecialzed publications. In addition, it is possible that
the subject areas used in our data collection may not be
representative of all disciplines within otolaryngology. For
example, the subject area of miscellaneous was used to
document studies that did not fit into the areas named (eg,
laryngology and otolaryngologic allergy).

Previous studies have described the difficulty in objectively
assessing the quality of medical research.3-5 We applied a
previously documented assessment strategy that evaluates not
only the quantity but the quality of study design and use of

Table 5

Level of evidence for 1924 clinical research articles in o

Level* Therapy Prevention Etiology Har

1 79 (9) 0 0 0
2 99 (11) 1 (25) 24 (23) 7 (1
3 119 (14) 0 10 (10) 10 (1
4 547 (63) 2 (50) 67 (64) 56 (7
5 22 (3) 1 (25) 3 (3) 0

Total 866 (100) 4 (100) 104 (100) 73 (1

*Level of evidence ranges from 1 (highest quality) to 5 (lowes
statistical analysis.3 There was a general increase in the

 at EMOoto.sagepub.comDownloaded from 
amount of studies that used a planned research protocol and
an increase in the use of an internal control group. The
increase in studies with experimental designs is encourag-
ing, however, 80% of the total research published was
observational in nature.

Prospective, experimental studies are expensive and dif-
ficult to coordinate, and the prevalence of funding or grant
support has remained static at 16%. Consistent with other
reports3,5 we observed a small, but statistically significant,
increase in the use of P values and confidence intervals. The
use of descriptive and inferential statistical analysis has
been considered an improvement in the overall quality of a
medical journal.9

Maran et al10 previously questioned the evidence base
for otolaryngology. They found that the majority of studies
within otolaryngology were descriptive and that there was a
significant paucity of high level studies. Gates,8 in 1999,
also showed concern for lack of high evidence levels in
otolaryngology. Therefore, the identification of EBM trends
in the otolaryngology literature allows for an honest assess-
ment of past performance and current trends. As noted
above, the level of evidence is of crucial importance when
practicing EBM.1 We identified only a modest increase in
the amount of high levels of evidence (levels 1 and 2), with
the vast majority of articles being of low quality evidence
(levels 3 to 5). Therapy articles, which the practitioner most
often uses to incorporate into daily patient care, accounted
for 45% of the total clinical articles published. However,
consistent with Bentsianov et al,5 studies dealing with ther-
apeutic recommendations consistently maintained low lev-
els of evidence.

Our findings are consistent with other time-span studies.
Over a 20-year study period, Rosenfeld3 found that clinical
research accounted for 77% of published studies in 4 oto-
laryngology journals. He described similar increasing trends
in multiple authorship and female first authorship. In con-
trast to our findings of 20% over the 10-year period, he
found that, in 1989, 40% of articles used an analytic or
experimental design. Our current study expands on his by
evaluating the quality of the published work by assessing
the corresponding levels of evidence. Similarly, Maran et

yngology journals, n (%)

Symptom
prevalence

Differential
diagnosis Prognosis

Diagnostic
test

111 (26) 0 50 (29) 45 (33)
66 (15) 2 (2) 64 (37) 57 (42)
29 (7) 0 0 13 (10)

223 (52) 130 (98) 60 (34) 21 (15)
4 (1) 0 1 (1) 1 (1)

433 (100) 132 (100) 175 (100) 137 (100)

Table 1 for definitions.
tolar

m

0)
4)
7)

00)
al10 reviewed 5 otolaryngology journals over a 4-year pe-

RY UNIV on August 12, 2012

http://oto.sagepub.com/


722 Otolaryngology–Head and Neck Surgery, Vol 134, No 5, May 2006
riod, observing that only 4% of published studies were
randomized trials and the majority of studies were descrip-
tive in nature. Bentsianov et al5 analyzed study design and
levels of evidence for clinical research articles with thera-
peutic recommendations in otolaryngology journals in 1999.
Similar to our findings, 70% of articles were clinical and 38%
reflected planned research protocol. However, 22% of articles
included an internal control group and 80% of articles dealing
with therapy had level 4 evidence, whereas we found that
therapy studies accounted for 63% of level 4 evidence over
our study period.

Bhattacharyya4 published a comprehensive review of the
4 main otolaryngology journals over a 6-month study pe-
riod. The study’s main objective was to determine if the
otolaryngology literature is comparable to other surgical
specialty journals with respect to quality and types of arti-
cles published. He observed no differences between the 2
groups with respect to the number of case reports published or
the use of statistical analysis. He did find that otolaryngology
journals published significantly more basic science research
(27.4%, P � 0.001) and prospective studies (P � 0.001). In
addition, similar to our findings, otolaryngology journals were
found to have relatively lower mean sample sizes.

Michaud et al11 found that most therapeutic clinical de-
cisions in 3 general medicine services are supported by
research with high levels of evidence (placebo-controlled
randomized trials or head-to-head trials). Accounting for
these drastic differences between medicine and otolaryngol-
ogy includes the fact that studies requiring high levels of
evidence may be too selective to allow for the typically rare
groups of patients found in otolaryngology. In addition,
there are inherent ethical and financial problems in devel-
oping prospective and/or randomized studies in a surgical
discipline. Conversely, the levels of evidence in otolaryn-
gology compare favorable to orthopedic surgery, neurosur-
gery, and ophthalmology.4

Our study has several important strengths. Based on previ-
ous work and literature review from our institution,3,5,12 we
used a specially designed data collection form. This allowed
for the minimization of collection errors and maximization
of reproducibility. Further, to ensure accuracy and consis-
tency of coding among investigators, we performed a sam-
ple run of data collection on a randomly selected journal.
We also sought to maximize the validity and accuracy of
level of evidence categories by using a standardized classi-
fication scheme.6 Each journal, months of the year, and
study year were evenly distributed among the investigators
to avoid any distribution bias. Our study is the first to
systematically apply this classification to assess evidence
trends in otolaryngology journals.

Several limitations of our study deserve mention. By
limiting our review to the 4 major peer-reviewed nonsub-
specialty journals, we excluded articles from otolaryngol-
ogy journals with a lower circulation and from general

medical journals. Otolaryngology journals that are not peer-
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reviewed or have lower circulation likely have lower levels
of overall evidence, which may have biased our results opti-
mistically. Conversely, some of the most novel and important
otolaryngology research appears in general medical journals
(eg, Lancet, NEJM, JAMA), which would create a negative
bias in quality. As the field of otolaryngology grows and
becomes more specialized, different subspecialties within our
own specialty seem to arise. For example, we have seen
recent growth in the arenas of laryngology, allergy, and
skull base surgery. As a result, the main subject areas used
in our analysis may not truly represent all of the specific
subdisciplines within otolaryngology, and they may there-
fore be underrepresented in our assessment.

Another limitation of our study is an inherent limitation
of EBM itself: higher levels of evidence do not always
equate with higher levels of quality or importance. A well-
conducted case-control study (level 3 evidence) may offer
greater insights than a poorly conducted randomized trial
(level 1 evidence) with an inappropriate randomization
scheme, unmasked treatment allocation, and incomplete fol-
low-up. Similarly, a prospective case-series conducted with
an a priori protocol may offer the best evidence available
when the condition studied is rare or randomization is un-
ethical. A detailed quality assessment of each article is
beyond the scope of this investigation, but significant cor-
relation would be expected between level of evidence and
quality in most circumstances.

EBM allows a practitioner to combine their personal
experience and clinical expertise with the best available
evidence-based research. Levels of evidence allow us to
objectively determine what truly constitutes the “best” ev-
idence. There is an increasing body of otolaryngology re-
search being published with trends toward improvement;
however, the majority of the literature published is of a low
level of evidence. In his presidential address to the Trio-
logical Society in 2000, Lucente13 reviewed the progress
otolaryngology has made over the last century. In 1999, the
journal Laryngoscope published 335 original articles with a
mean authorship of 4, compared with only 63 original arti-
cles in 1900 that were typically single-authored. Similar
trends have occurred in other journals, but we must continue
to focus sharply on quality, not simply quantity. The inten-
tion of our review is to provide an honest self-assessment of
the quality of the research within our field as a stepping
stone toward future efforts.
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