
1

measured using survival, costs, and physiologic measures, as well 
as health-related quality of life (HRQOL).

To gain scientific insight into these types of outcomes in the 
observational (nonrandomized) setting, outcomes researchers and 
care providers relying on evidence-based medicine (EBM) need 
to be fluent in methodologic techniques that are borrowed from 
a variety of disciplines, including epidemiology, biostatistics, 
economics, management science, and psychometrics. A full descrip-
tion of the techniques in clinical epidemiology3 is beyond the 
scope of this chapter. The goal of this chapter is to provide a 
primer on the basic concepts in effectiveness research and to 
provide a sense of the breadth and capacity of outcomes research 
and clinical epidemiology.

HISTORY
In 1900, Dr. Ernest Codman proposed to study what he termed 
the “end-results” of therapy at the Massachusetts General Hospital.4 
He asked his fellow surgeons to report the success and failure of 
each operation and developed a classification scheme by which 
failures could be further detailed. Over the next two decades, his 
attempts to introduce systematic study of surgical end-results were 
scorned by the medical establishment, and his prescient efforts 
to study surgical outcomes gradually faded.

Over the next 50 years, the medical community accepted the 
randomized clinical trial (RCT) as the dominant method for 
evaluating treatment.5 By the 1960s, the authority of the RCT 
was rarely questioned.6 However, a landmark 1973 publication by 
Wennberg and Gittelsohn spurred a reevaluation of the value of 
observational (nonrandomized) data. These authors documented 
significant geographic variation in rates of surgery.7 Tonsillectomy 
rates in 13 Vermont regions varied from 13 to 151 per 10,000 
persons, even though there was no variation in the prevalence of 
tonsillitis. Even in cities with similar demographics and similar 
access to health care (Boston and New Haven), rates of surgical 
procedures varied tenfold. These findings raised the question of 
whether the higher rates of surgery represented better care or 
unnecessary surgery.

Researchers at the Rand Corporation sought to evaluate the 
appropriateness of surgical procedures. Supplementing relatively 
sparse data in the literature about treatment effectiveness with 
expert opinion conferences, these investigators argued that rates 
of inappropriate surgery were high.8 However, utilization rates 
did not correlate with rates of inappropriateness and therefore 
did not explain all of the variation in surgical rates.9,10 To some, 
this suggested that the practice of medicine was anecdotal and 
inadequately scientific.11 In 1988 a seminal editorial by physicians 
from the Health Care Financing Administration argued that a 
fundamental change towards study of treatment effectiveness was 
necessary.12 These events subsequently led Congress to establish 
the Agency for Health Care Policy and Research in 1989 (since 
renamed the Agency for Healthcare Research and Quality [AHRQ]), 
which was charged with “systematically studying the relationships 
between health care and its outcomes.”

•	 Outcomes	research,	or	clinical	epidemiology,	is	the	study	
of treatment effectiveness or the success of treatment  
in the nonrandomized, real-world setting. It allows 
researchers to gain knowledge from observational data.

•	 Bias	and	confounding	can	affect	researchers’	
interpretation of study data. Accurate assessments of 
baseline disease status, treatment given, and outcomes of 
treatment is critical to sound outcomes research.

•	 Many	types	of	studies	are	available	to	evaluate	treatment	
effectiveness and include randomized trial, observational 
study, case-control study, case series, and expert 
opinions. The concept of evidence-based medicine uses 
the level of evidence presented in the aforementioned 
studies to grade diagnostic and treatment 
recommendations. Meta-analyses can summarize 
findings across multiple studies and provide important 
insights into the body of literature.

•	 Outcomes	in	clinical	epidemiology	can	be	difficult	to	
quantify, and thus instruments measuring these 
outcomes must meet criteria of the Classical Test 
Theory (reliability, validity, responsiveness, and burden) 
or the Item Response Theory to be considered 
psychometrically valid.

•	 Many	outcomes	instruments	have	been	created	to	assess	
health-related quality of life. These scales are generic or 
disease specific, including assessment of head and neck 
cancer, otologic disease, rhinologic disease, pediatric 
disease, voice disorders, sleep disorders, and facial plastic 
surgery outcomes.

INTRODUCTION
The time when physicians chose treatment based solely on their 
personal opinions of what was best is past. This era, although 
chronologically recent, is now conceptually distant. In a health 
care environment altered by abundant information on the internet 
and continual oversight by managed care organizations, patients 
and insurers are now active participants in selecting treatment. 
Expert opinions are replaced by objective evidence representing 
multiple	stakeholders,	and	the	physician’s	sense	of	what	is	best	is	
being	supplemented	by	patients’	perspectives	on	outcomes	after	
treatment.

Outcomes research (clinical epidemiology) is the scientific study 
of treatment effectiveness. The word “effectiveness” is critical 
because it pertains to the success of treatment in populations 
found in actual practice in the real world, as opposed to treatment 
success in the controlled populations of randomized clinical trials 
in academic settings (“efficacy”).1,2 Success of treatment can be 
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Abstract
Outcomes research or clinical epidemiology is the study of treat-
ment effectiveness or the success of treatment in the nonrandom-
ized, real-world setting. It allows researchers to gain knowledge 
from observational data. Bias and confounding can affect research-
ers’	 interpretation	of	 study	data,	 and	an	accurate	 assessment	of	
baseline disease status, comorbidities, treatment given, and outcomes 
of treatment is critical to sound outcomes research. Outcomes 
can be evaluated in terms of efficacy or effectiveness. Many types 
of studies are available to evaluate treatment effectiveness and 
include the randomized trial, observational study, case-control 
study, case series, and expert opinions. The concept of evidence-
based medicine uses the level of evidence presented in the 
aforementioned studies to grade diagnostic and treatment recom-
mendations. Meta-analyses can summarize findings across multiple 
studies and provide important insights into the body of literature. 
Outcomes in clinical epidemiology can be difficult to quantify, 
and thus instruments measuring these outcomes must meet criteria 
of the Classical Test Theory (reliability, validity, responsiveness, 
and burden) or the Item Response Theory to be considered psycho-
metrically valid. Many outcomes instruments have been created, 
which assess health-related quality of life. These scales are generic 
or disease specific, including assessment of head and neck cancer, 
otologic disease, rhinologic disease, pediatric disease, voice dis-
orders, sleep disorders, and facial plastic surgery outcomes.
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this is often incomplete. Inclusion criteria should include all relevant 
portions of the history, the physical examination, and laboratory 
and radiographic data. For example, the definition of chronic 
sinusitis may vary by pattern of disease (e.g., persistent vs. recurrent 
acute infections), duration of symptoms (3 months vs. 6 months), 
and diagnostic criteria for sinusitis (clinical exam vs. ultrasound 
vs. CT vs. sinus taps and cultures). All of these aspects must be 
delineated to place studies into proper context.

In addition, advances in diagnostic technology may introduce 
a bias called stage migration.13 In cancer treatment, stage migration 
occurs when more sensitive technologies (such as CT scans in 
the past, and PET scans nowadays) may “migrate” patients with 
previously undetectable metastatic disease out of an early stage 
(improving the survival of that group) and place them into a stage 
with	otherwise	advanced	disease	(improving	this	group’s	survival	
as well).14,15 The net effect is that there is improvement in stage-
specific survival but no change in overall survival.

Disease Severity. The severity of disease strongly influences 
response to treatment. This reality is second nature for oncologists, 
who use TNM stage to select treatment and interpret survival 
outcomes. It is intuitively clear that the more severe the disease, 
the more difficult it will be (on average) to restore function. 
Interestingly, however, criteria for staging do evolve over time, 
and therefore it is critical to understand not just stages of severity 
but also how the stages are defined.

Integration of the concept of disease severity into the study 
and practice of common otolaryngologic diseases such as sinusitis 
and hearing loss is also developing. Recent progress has been 
made in sinusitis. Kennedy identified prognostic factors for suc-
cessful outcomes in patients with sinusitis and encouraged the 
development of staging systems.16 Several staging systems have 
been proposed, with most systems relying primarily on radiographic 
appearance.17-20 Clinical measures of disease severity (symptoms, 
findings) are not typically included. Although the Lund-Mackay 
staging system is reproducible,21 often radiographic staging systems 
have correlated poorly with clinical disease.22-26 As such, the Zinreich 
method was created as a modification of the Lund-Mackay system, 
adding assessment of osteomeatal obstruction.27 Alternatively, the 
Harvard staging system has been reproducible21 and may predict 
response to treatment.28 Scoring systems have also been developed 
for specific disorders such as acute fungal rhinosinusitis,29 and 
clinical scoring systems based on endoscopic evaluation have 
likewise been developed.30 The development and validation of 
reliable staging systems for other common disorders, and the 
integration of these systems into patient care, are pressing challenges 
in otolaryngology.

Comorbidity. Comorbidity refers to the presence of concomitant 
disease unrelated to the “index disease” (the disease under con-
sideration), which may affect the diagnosis, treatment, and prognosis 
for the patient.31-33 Documentation of comorbidity is important 
because the failure to identify comorbid conditions such as liver 
failure may result in inaccurately attributing poor outcomes to 
the index disease or treatment being studied.34 This baseline variable 
is most commonly considered in oncology because most models 
of comorbidity have been developed to predict survival.32,35 The 
Adult Comorbidity Evaluation 27 (ACE-27) is a validated instru-
ment for evaluating comorbidity in cancer patients and when used 
has shown the prognostic significance of comorbidity in a cancer 
population.36,37 Given its impact on costs, utilization, and QOL, 
comorbidity should be incorporated in studies of nononcologic 
diseases as well.

Assessment of Treatment
Control Groups. Reliance on case series to report results of 
surgical treatment is time honored. Although case series can be 

In the past decade, outcomes research and the AHRQ have 
become integral to understanding treatment effectiveness and 
establishing health policy. Randomized trials cannot be used to 
answer all clinical questions, and outcomes research techniques 
can be used to gain considerable insights from observational data 
(including data from large administrative databases). With current 
attention on EBM and quality of care, a basic familiarity with 
outcomes research is more important than ever.

KEY TERMS AND CONCEPTS
The fundamentals of clinical epidemiology can be understood by 
thinking about an episode of treatment: a patient presents at baseline 
with an index condition, receives treatment for that condition, 
and then experiences a response to treatment. Assessment of baseline 
state, treatment, and outcomes are all subject to forces that may 
influence how effective that treatment appears to be. We will 
begin with a brief review of bias and confounding.

Bias and Confounding
Bias occurs when “compared components are not sufficiently 
similar.”3 The compared components may involve any aspect of 
the study. Selection bias exists if there are systematic differences 
between people in the comparison groups. For example, selection 
bias may occur if, in comparing surgical resection to chemoradiation, 
oncologists avoid treating patients with kidney or liver failure. 
This makes the comparison biased because on average the surgical 
cohort will accrue more ill patients and this may influence survival 
or complication rates. This can be addressed through random 
assignment of participants to different treatment groups, known 
as randomization. Information bias exists if there are systematic 
differences in how exposures or outcomes are measured. Informa-
tion bias can include observer bias, in which data are not collected 
the same way across comparison groups, and recall bias, in which 
inaccuracies of retrospective assessment can influence findings. 
Observer bias can be reduced by using blinded data collection, 
in which measurements are made without knowledge of which 
comparison group they are for; single blinding means participants 
do not know which group they are in, and double blinding means 
study staff who collect and/or interpret data do not know which 
study participants are in which group (until blinding is removed 
at the end). Recall bias can be reduced by using prospective data 
collection, in which measurements are made as participants move 
forward through time as opposed to attempting to remember what 
happened in the past.

Similar to bias, confounding also has the potential to distort the 
results. However, confounding refers to specific variables. Con-
founding occurs when a variable thought to cause an outcome is 
actually not responsible, because of the unseen effects of another 
variable. Consider the hypothetical (and obviously faulty) case 
where an investigator postulates that nicotine-stained teeth cause 
laryngeal cancer. Despite a strong statistical association, this 
relationship is not causal, because another variable—cigarette 
smoking—is responsible. Cigarette smoking is confounding because 
it is associated with both the outcome (laryngeal cancer) and the 
supposed baseline state (stained teeth).

Assessment of Baseline
Most physicians are aware of the confounding influences of age, 
gender, ethnicity, and race. However, accurate baseline assessment 
also means that investigators should carefully define the disease 
under study, account for disease severity, and consider other 
important variables such as comorbidity.

Definition of Disease. It would seem obvious that the first step 
is to establish diagnostic criteria for the disease under study. Yet 
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FUNDAMENTALS OF STUDY DESIGN
A variety of study designs are used to gain insight into treatment 
effectiveness. Each has advantages and disadvantages. The principal 
trade-off is complexity versus rigor because rigorous evidence 
demands greater effort. An understanding of the fundamental differ-
ences in study design can help to interpret the quality of evidence, 
which has been formalized by the EBM movement. EBM is the 
“conscientious, explicit, and judicious use of current best evidence 
in making decisions about the care of individual patients.”43 EBM 
is discussed in detail elsewhere in this textbook but is mentioned 
here because of its overlap with clinical epidemiology. We will 
summarize the major categories of study designs, with reference 
to the EBM hierarchy of levels of evidence (Table 1.1).43,44

Randomized Trial
RCTs represent the highest level of evidence, particularly if a 
group of RCTs can be examined together in a meta-analysis, because 
the controlled, experimental nature of the RCT allows the investiga-
tor to establish a causal relationship between treatment and 
subsequent outcome. The random distribution of patients also 
allows unbiased distribution of baseline variables and thus minimizes 
the influence of confounding. Although randomized trials have 
generally been used to address efficacy, modifications can facilitate 
insight into effectiveness as well. RCTs with well-defined inclusion 
criteria, double-blinded treatment and assessment, low losses to 
follow-up, and high statistical power are considered high quality 
RCTs and represent Level 1 evidence. Lower-quality RCTs are 
rated Level 2 evidence.

Cohort Study
In cohort studies, patients are identified at baseline before treatment 
(or “exposure,” in standard epidemiology cohort studies investigating 
risk factors for disease), similar to randomized trials. However, 
these studies accrue patients who receive routine clinical care. 
Inclusion criteria are substantially less stringent, and treatment is 
assigned by the provider in the course of clinical care. Maintenance 
of the cohort is also straightforward because there is no need to 
keep patients and providers double blinded.

The challenge in cohort studies is to find an appropriate control 
group. Rigorous prospective and retrospective cohort studies with 
a suitable control group represent high-quality studies and can 
represent Level 2 evidence. To obtain insight into comparisons 
of treatment effectiveness, these studies need to use sophisticated 
statistical and epidemiologic methods to overcome the biases 
discussed in the prior section. Even with these techniques, there 
is the risk that unmeasured confounding variables will distort the 

informative, they are inadequate for establishing cause and effect 
relationships. A recent evaluation of endoscopic sinus surgery 
reports revealed that only 4 of 35 studies used a control group.38 
Without a control group, the investigator cannot establish that 
the observed effects of treatment were directly related to the 
treatment itself.3

It is also particularly crucial to recognize that the scientific 
rigor of the study will vary with the suitability of the control 
group. The more fair the comparison, the more rigorous the results. 
Therefore a randomized cohort study, where subjects are randomly 
allocated to different treatments, is more likely to be free of biased 
comparisons than observational cohort studies, where treatment 
decisions are made by an individual, a group of individuals, or a 
health care system. Within observational cohorts, there are also 
different levels of rigor. In a recent evaluation of critical pathways 
in head and neck cancer, a “positive” finding in comparison with 
a historical control group (a comparison group assembled in  
the past) was not significant when compared with a concurrent 
control group.39

Assessment of Outcomes
Efficacy. The distinction between efficacy and effectiveness, briefly 
discussed earlier, illustrates one of the fundamental differences 
between randomized trials and broader outcomes research. Efficacy 
refers to whether a health intervention, in a controlled environment, 
achieves better outcomes than does placebo. Two aspects of this 
definition need emphasis. First, efficacy is a comparison to placebo. 
As long as the intervention is better, it is efficacious. Second, 
controlled environments shelter patients and physicians from 
problems in actual clinical settings. For example, randomized 
efficacy trials of medications may provide continuing reminders 
for patients to use their medications and may even provide the 
medications, whereas in “real life,” patients are responsible for 
obtaining medications and remembering to take them as directed.

Effectiveness. An efficacious treatment that retains its value under 
usual clinical circumstances is effective. Effective treatment must 
overcome a number of barriers not encountered in the typical 
trial setting. For example, disease severity and comorbidity may 
be worse in the community because healthier patients tend to be 
enrolled in (nononcologic) trials. Patient adherence to treatment 
may also be imperfect. Consider CPAP treatment for patients 
with obstructive sleep apnea. Although the CPAP is efficacious 
in the sleep laboratory, the positive pressure is ineffective if the 
patients do not wear the masks when they return home.40 Studies 
of surgical treatments may have additional challenges, including 
differences in individual technique or skill, and more strongly 
held opinions (less equipoise) about what approach is superior.41,42

TABLE 1.1 Summary of Study Designs

Design Advantages Disadvantages Level of Evidence

Randomized clinical trial (RCT) •	 Only	design	to	prove	causation
•	 Unbiased	distribution	of	confounding

•	 Expensive	and	complex
•	 Typically	targets	efficacy
•	 Potentially	limited	generalizability

1, if high-quality RCT
2, if low-quality RCT

Observational	(cohort)	study •	 Cheaper	than	RCT
•	 Clear	temporal	directionality	from	

treatment to outcome

•	 Difficult	to	find	suitable	controls
•	 Confounding

2,	with	control	group
4,	if	no	control	group

Case-control study •	 Cheaper	than	cohort	study
•	 Efficient	study	of	rare	diseases	or	

delayed outcomes

•	 Must	rely	on	retrospective	data
•	 Directionality	between	exposure	

and outcome unclear

3

Case series •	 Cheap	and	simple •	 No	control	group
•	 No	causal	link	between	treatment	

and outcome

4

Expert	opinion N/A N/A 5
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but Level 2 or 3 evidence (observational study with a control 
group, or case-control study) exists, the treatment recommendations 
are ranked as Grade B. The presence of only a case series would 
result in a Grade C recommendation. If even case series are 
unavailable and only expert opinion is available, the recommenda-
tion for the treatment is considered Grade D.

MEASUREMENT OF CLINICAL OUTCOMES
Clinical studies have traditionally used outcomes such as mortality 
and morbidity or other “hard” laboratory or physiologic end 
points,59 such as blood pressure, white cell counts, or radiographs. 
This practice has persisted despite evidence that interobserver 
variability of accepted “hard” outcomes such as chest x-ray findings 
and histologic reports are high.60 In addition, clinicians rely on 
“soft” data, such as pain relief or symptomatic improvement to 
determine whether patients are responding to treatment, but 
because it has been difficult to quantify these variables, these 
outcomes have until recently been largely ignored.

Psychometric Validation
An important contribution of outcomes research has been the 
development of questionnaires to quantify these “soft” constructs, 
such as symptoms, satisfaction, and QOL. Recommendations for 
scale development procedures are constantly evolving, but a rigorous 
psychometric validation process is typically followed to create 
these questionnaires (more often termed scales, or instruments). 
These scales can then be administered to patients to produce a 
numeric score. Components of validation are briefly summarized 
below; a more complete description can be found elsewhere.61-63 
Three major steps in the process are the establishment of reliability, 
validity, and responsiveness; in addition, increasing consideration is 
also given to burden.

•	 Reliability. A reliable scale reproduces the same result in a precise 
fashion. For example, assuming there is no clinical change, a 
scale administered today and next week should produce the same 
result. This is called test-retest reliability. Other forms of reliability 
include internal consistency and interobserver reliability.63,64

•	 Validity. A valid scale measures what it is purported to measure. 
This concept is initially difficult to appreciate. Because these 
scales are designed to measure constructs that have not previ-
ously been measured and because the constructs are difficult 
to define in the first place (what is QOL?), how does one 
determine what the scales are supposed to measure? The 
abbreviated answer is that the scales should behave in the 
hypothesized way. A simple example of an appropriate hypothesis 
is that a proposed cancer-specific QOL scale should correlate 
strongly with pain, tumor stage, and disfigurement but less 
strongly with age and gender. For more complete discussion, 
several excellent references are listed.61-65

•	 Responsiveness. A responsive scale is able to detect clinically 
important change.66 For instance, a scale may distinguish a 
moderately hearing impaired individual from a deaf individual 
(the scale is “valid”), but to be considered responsive, it also 
needs	 to	 detect	 whether	 an	 individual’s	 hearing	 improves	 
after surgery. Alternatively, the minimum improvement in  
score that represents a clinically important change might be 
provided.67,68

•	 Burden. Burden refers to the time and energy that patients 
must spend to complete a scale, as well as the resources necessary 
for observers to score the questionnaire. A scale should not be 
an excessive encumbrance to a patient, caregiver, or provider 
using it.

More recently, Item Response Theory (IRT) has been used to 
create and evaluate self-reported instruments. A full discussion of 
IRT is beyond the scope of this chapter. In brief, IRT uses 

comparison of interest. Poor-quality cohorts without control groups, 
or inadequate adjustment for confounding variables, are considered 
Level 4 evidence because they are essentially equivalent to a case 
series (see later).

Case-Control Study
Case-control studies are typically used by traditional epidemiologists 
to identify risk factors for the development of disease. In such 
cases the disease becomes the “outcome.” In contrast to randomized 
and observational studies, which identify patients before “exposure” 
to a treatment (or a pathogen) and then follow patients forward 
in time to observe the outcome, case-control studies use the opposite 
temporal direction. This design is particularly valuable when 
prospective studies are not feasible, either because the disease is 
too rare or because the time interval between baseline and outcome 
is prohibitively long.

For example, a prospective study of an association between a 
proposed carcinogen (e.g., asbestos) and laryngeal cancer would 
require a tremendous number of patients and decades of observa-
tion.45 However, by identifying patients with and without laryngeal 
cancer and comparing relative rates of carcinogen exposure, a 
case-control study can be an alternative way to assess the same 
question. It should be noted that because the temporal relationship 
between exposure and outcome is not directly observed, no causal 
judgments are possible (and this particular association remains 
controversial).46,47 These studies are considered Level 3 evidence.

Case Series and Expert Opinion
Case series are the least sophisticated format. As discussed earlier, 
no conclusions about causal relationships between treatment and 
outcome can be made because of uncontrolled bias and the absence 
of any control group. These studies are considered Level 4 evidence. 
If case studies are unavailable, then expert opinion is used to 
provide Level 5 evidence.

Other Study Designs
There are numerous other important study designs in outcomes 
research, but a detailed discussion of these techniques is beyond 
the scope of this chapter. Meta-analyses48,49 are summaries of 
evidence that have rigorous criteria for study inclusion, assessment, 
and data analysis and can offer important insights into conclusions 
that can be drawn from multiple studies in the literature Other 
common approaches include decision analyses,50,51 cost-identification 
and cost-effectiveness studies,52-54 and secondary analyses of 
administrative databases.55-57 Literature on these techniques are 
referenced for further reading.

Grading of Evidence-Based  
Medicine Recommendations
EBM uses the levels of evidence described previously to grade 
treatment recommendations (Table 1.2).58 The presence of high-
quality RCTs allows treatment recommendations for a particular 
intervention to be ranked as Grade A. If no RCTs are available 

TABLE 1.2 Relationships	Between	Grades	of	Recommendation	and	
Level	of	Evidence176

Grade of Recommendation Level of Evidence

A 1
B 2 or 3
C 4
D 5
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Generic Scales
The best-known and most widely used outcomes instrument in the 
world is the Medical Outcomes Study Short Form-36, commonly 
called the SF-36.75 This 36-item scale is designed for adults and 
surveys general health status. It produces scores in eight health 
constructs (e.g., vitality, bodily pain, limitations in physical activi-
ties), as well as two summary scores on overall physical and mental 
health status. Normative population scores are available, and the 
scale has been translated into numerous languages. Reference to 
instructions, numerous reference publications, and other related 
information can be found at the SF-36 website (www.sf36.com).

A variety of other popular, generic scales are available as well. 
The Quality of Well-Being (QWB)76,77 and the Health Utilities 
Index (HUI)78,79 measure patient preferences, or utilities. The World 
Health Organization has developed a QOL scale (WHO-QOL)80 as 
a measure of generic QOL as well as the International Classification 
of	Functioning,	Disability,	and	Health	(ICF)	to	evaluate	a	patient’s	
functioning and disability.81 The ICF has been used not only as 
an instrument itself but also as a stand-alone reference by which 
to evaluate other measures of QOL and functioning.82,83

The Patient-Reported Outcomes Measurement Information 
System, developed by the National Institutes of Health (NIH), is 
another rich resource for measuring patient-reported outcomes. 
Scales offered by this system include global health measures as 
well as a wide variety of other measures focused on specific aspects 
of health and can be delivered in multiple ways, including on 
paper and online.84

Disease Specific Scales
Head and Neck Cancer. In 2002 the NIH sponsored a confer-
ence to achieve consensus on the methods used to measure and 
report QOL assessment in head and neck cancer.85 There was 

mathematic models to draw conclusions based on the relationships 
between patient characteristics (latent traits) and patient responses 
to items on a questionnaire. In addition to a general requirement 
for larger sample sizes than classical test theory, a critical limitation 
is that IRT assumes that only one domain is measured by the 
scale. This may not fit assumptions for multidimensional QOL 
scales, which may necessitate modifications of typical IRT analyses. 
However, if this assumption is valid, IRT-tested scales have several 
advantages. IRT allows for the contribution of each test item to 
be considered individually, thereby allowing the selection of fewer 
test items which more precisely measure a continuum of a 
characteristic.69-72 Therefore IRT lends itself easily to adaptive 
computerized testing, allowing for significantly diminished testing 
time and reduced test burden.69 Adaptive testing is increasing in 
use, and IRT will likely be the basis for more new questionnaires 
evaluating outcomes including QOL.

Categories of Outcomes
In informal use, the terms health status, function, and QOL are 
frequently used interchangeably. However, these terms have 
important distinctions in the health services literature. Health status 
describes	an	individual’s	physical,	emotional,	and	social	capabilities	
and limitations, and function refers to how well an individual is 
able to perform important roles, tasks, or activities.62 QOL differs 
because the central focus is on the value that individuals place on 
their health status and function.62

Because	many	aspects	of	overall	QOL	are	unrelated	to	a	patient’s	
health status (e.g., income level, marital and family happiness), 
outcomes researchers typically focus on scales that measure only 
HRQOL (health-related QOL). HRQOL scales may be categorized 
as either generic or disease specific. Generic, or general, scales are 
used for QOL assessment in a broad range of patients. The principal 
advantage of generic measures is that they facilitate comparison 
of results across different diseases (e.g., how does the QOL of a 
heart transplant patient compare with that of a cancer patient?). 
On the other hand, disease-specific scales are designed to assess specific 
patient populations. Because these scales can focus on a narrower 
range of topics, they tend to be more responsive to clinical change 
in the population under study. To benefit from the advantages of 
each type of scale, rigorous studies often use both generic and a 
disease-specific scales to assess outcomes.

In addition to these measures, a number of other outcomes 
are increasingly popular. These include patient satisfaction, costs 
and charges,53,54 health care use, and patient preferences (utilities, 
willingness to pay).53,73,74 Descriptions of these methods are ref-
erenced for further information.

Examples of Outcomes Measures
As mentioned previously, one of the principal contributions of 
outcomes research has been the development of scales to measure 
HRQOL and related outcomes. Scale development and validation 
are complex processes but are important to ensure that scales 
actually measure what they are intended to measure. Common 
pitfalls include lack of literacy level assessment and lack of clarity 
regarding what to do with missing data.

We will briefly highlight a variety of scales that are relevant 
to otolaryngology. Widely used scales in each category are listed 
in Table 1.3. Unless otherwise indicated, the scales in this chapter 
are completed independently by the patient, although numerous 
scales also exist that are rated by observers. The references contain 
details about validation data, and most also include a listing of 
sample questions and scoring instructions. The concept of minimal 
important difference67 (i.e., the smallest numeric score change 
that is associated with a meaningful change for the patient) is very 
important for understanding scores within the relevant clinical 
context.

TABLE 1.3 Examples	of	Outcomes	Measures	Relevant	 
to Otolaryngology

Disease Category Examples

Generic Health Status
Quality of Life
Utility

SF-3675

WHO-QOL80

QWB76

Head	and	Neck	
Cancer

General

Radiation	Specific
Clinician Rated

UWQOL,89	FACT,90 
EORTC,86	HNQOL92

QOL-RTI/H&N94

PSS91

Otologic General
Conductive	Loss
Amplification
Dizziness
Tinnitus
Cochlear	Implants

HHIE103

HSS106

APHAB,107	EAR177

DHI117

THI118

Nimigen,110	CAMP111

Rhinologic Nasal	Obstruction
Chronic Sinusitis

Rhinitis

NOSE128

SNOT-20,119 CSS,120 
RhinoQOL127

mRQLQ,124 ROQ125

Pediatric Tonsillectomy
Otitis Media
Sleep	Apnea

TAHSI140

OM-6136

OSD-6,138	OSA-18137

Laryngologic Swallowing
Voice
Upper	Airway	Dyspnea

MDADI,160	SWAL-QOL161

VHI,144 VOS,145 VRQOL156

DI163

Sleep Adult	Sleep	Apnea FOSQ,164	SAQLI165

Facial Plastics Aesthetic
Functional

FACE-Q,174	RHINO175

RHINO,175	NOSE129

Refer	to	text	for	additional	scales.

http://www.sf36.com/


6 PART I Measuring Outcomes and Performance

scales, there are several excellent, validated scales that assess other 
aspects of otologic disease, including dizziness117 and tinnitus.118

Rhinologic Disease. The ability to assess outcomes in chronic 
rhinosinusitis has dramatically improved with the development of 
disease-specific scales. Among the most widely used scales are the 
Sinonasal Outcome Test (SNOT-20)119 and the Chronic Sinusitis 
Survey (CSS).120 The SNOT-20 has 20 items, has been extensively 
validated, and is a shortened version of the 31-item Rhinosinusitis 
Outcome Measure.121 It is responsive to clinical change and has 
established scores that reflect minimal important differences. The 
CSS is a shorter scale consisting of two components. The severity-
based component has four items, and the duration-based component 
asks about duration of both symptoms and medication use. In 
addition to the SNOT and CSS, there are a number of other 
excellent validated sinusitis scales.122,123 Some of these scales focus 
on rhinitis specifically, including the Mini Rhinoconjunctivitis 
QOL Questionnaire,124 the Rhinitis Outcome Questionnaire,125 
and the Nocturnal Rhinoconjunctivitis Questionnaire,126 whereas 
others focus on rhinosinusitis specifically. The Rhinosinusitis 
Quality of Life survey (RhinoQOL) has been validated for both 
acute and chronic sinusitis.127 Additional new rhinologic scales 
continue to be developed.

In 2003 the American Academy of Otolaryngology-Head and 
Neck Surgery Foundation commissioned the National Center for 
the Promotion of Research in Otolaryngology (NC-PRO) to 
develop and validate a disease-specific instrument for patients 
with nasal obstruction for a national outcomes study. The Nasal 
Obstruction Symptom Evaluation (NOSE) scale is a five-item 
instrument that is valid, reliable, and responsive.128,129

Pediatric Diseases. An important difference between measuring 
outcomes in adults and children is that younger children may be 
unable to complete the scales by themselves. In these cases the 
instruments need to be completed by proxy, typically a parent or 
other caregiver. This difference in perspective should be kept in 
mind when interpreting the results of pediatric studies. A good 
generic scale, similar to the SF-36 in adults, is the Child Health 
Questionnaire (CHQ).130 This is also a widely used instrument 
that has been extensively validated and translated into numerous 
languages. It is a health status measure designed for children 5 
years of age and older and can be completed directly by children 
10 and older. Other generic QOL assessments for children include 
the Pediatric Quality of Life Inventory (PedsQL) and the Child 
Health and Illness Profile—Child Edition (CHIP-CE).131,132 The 
Glasgow	Children’s	Benefit	Inventory	is	a	validated	measure	which	
evaluates the benefit a child receives from an intervention and is a 
general measure which was developed with otolaryngologic disease 
in mind.133 The Caregiver Impact Questionnaire has been used 
to	evaluate	the	impact	of	disease	on	the	child’s	caregivers.134,135

There are a number of excellent, validated disease-specific scales 
for children. A number of instruments have been developed to 
assess the impact of otitis media. The most widely used OM-6 is 
a brief, six-item scale useful for the evaluation of otitis media–related 
QOL in children.136 It has been shown to be reliable, valid, and 
responsive and has been widely adopted. Two scales are pertinent 
to children with obstructive sleep disorders, the Obstructive Sleep 
Apnea-18 (OSA-18),137 which has been found to be valid, reliable, 
and responsive, and the OSD-6.138,139 A scale has also recently 
been developed for studying tonsil and adenoid health in children.140 
Voice-related QOL has also been evaluated in children via the 
Pediatric Voice Outcomes Survey and the Pediatric Voice-Related 
Quality-of-Life survey (PVQOL).141-143

Voice. Numerous instruments have been developed to assess 
outcomes in voice, with varying psychometric properties.144-146 
The Voice Handicap Index is one of the most widely used instru-
ments; its original form was 30 items144 and also exists as a 10-item 

agreement that an adequate number of scales already exist to 
measure general QOL in head and neck cancer patients. The three 
most popular scales at this time are the European Organization 
for Research and Treatment of Cancer Quality of Life Question-
naire (EORTC-HN35),86 the University of Washington Quality 
of Life scale (UW-QOL),87-89 and the Functional Assessment of 
Cancer Therapy Head and Neck module (FACT-HN).90 Both 
the EORTC and FACT instruments offer additional modules 
that measure general cancer QOL in addition to the head and 
neck cancer–specific modules but are longer than the 12-item 
UW-QOL scale.

A clinician-rated (i.e., the clinician completes the scale, rather 
than the patient) scale that has achieved widespread use is the 
Performance Status Scale, a three-item instrument that correlates 
well with many of the aforementioned cancer scales.91 A number 
of other excellent, validated patient-completed scales are also 
available, including the Head and Neck Quality of Life (HNQOL)92 
and the Head & Neck Survey (H&NS),93 although these scales 
have not been used as widely. Several validated scales that focus 
on QOL of patients undergoing radiation are also in use.94,95

A few measures focus on symptom inventory and symptom 
distress directly related to head and neck cancer. These include 
the Head and Neck Distress Scale (HNDS)96 and the MD Anderson 
Symptom Inventory, Head and Neck Module.97

Several new instruments have been developed as disease-specific 
measures within the field of head and neck cancer. For example, 
to assess the impact of cutaneous malignancy on QOL, the Skin 
Cancer Index has been validated and found to be sensitive and 
responsive,98,99 and the Patient Outcomes of Surgery—Head/Neck 
(POS-Head/Neck) has been newly developed to assess surgical 
outcomes in cutaneous malignancy.100 In addition, an instrument 
has been developed to assess QOL after treatment of anterior 
skull base lesions.101 A questionnaire has also been developed to 
evaluate outcomes directly related to the use of voice prostheses 
after total laryngectomy.102

Otologic Disease. The most widely used validated measure to 
quantify hearing-related QOL is the Hearing Handicap Inventory 
in the Elderly (HHIE), a 25-item scale with two subscales that 
measure the emotional and social impact of hearing loss.103,104 The 
minimum change in score that corresponds to a clinically important 
difference has been established.105 However, the scale does not 
distinguish between conductive or sensorineural loss. The Hearing 
Satisfaction Scale (HHS) is specifically designed to measure 
outcomes after treatment for conductive hearing loss. It therefore 
addresses side effects or complications of treatment and is brief 
(15 items).106

Numerous validated measures exist to assess outcomes after 
hearing amplification. One popular scale is the Abbreviated Profile 
of Hearing Aid Benefit (APHAB).107 This 24-item scale measures 
four aspects of communication ability. Values corresponding to 
minimal clinically important change have also been established.108 
The Effectiveness of Auditory Rehabilitation (EAR) scale addresses 
comfort and cosmesis issues associated with hearing aids that are 
overlooked in many hearing aid scales. There are two brief 10-item 
modules: the Inner EAR addresses intrinsic issues of hearing loss 
such as functional, physical, emotional, and social impairment, 
and the Outer EAR covers extrinsic factors such as the comfort, 
convenience, and cosmetic appearance.109

Effects of cochlear implantation on HRQOL have also recently 
begun to be measured. The Nijmegen Cochlear Implant Question-
naire has been used for this purpose,110 whereas the University of 
Washington Clinical Assessment of Musical Perception (CAMP) 
has been developed to assess perception of music in cochlear 
implant recipients.111

Individuals interested in pursuing research on hearing amplifica-
tion should also be aware of a number of other validated scales; 
only a partial listing is referenced here.112-116 In addition to these 
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Facial Plastic Surgery. Finally, numerous instruments have been 
developed to assess outcomes in facial plastic surgery.172,173 These 
include the FACE-Q,174 which measures patient opinion of their 
appearance and can be used in rhinoplasty, and the RHINO,175 
which incorporates data on both aesthetic and functional out-
comes after rhinoplasty. The NOSE129 scale can also be useful 
for assessing functional outcomes in rhinoplasty. Various other 
instruments exist for self-ratings of appearance, satisfaction, and  
other outcomes.

With all of these options, there is a tension between using 
existing, widely utilized scales, which can facilitate comparisons 
and combined analyses, versus specific or newly developed scales 
that may have better content validity or other psychometric 
properties. Practitioners and researchers therefore need to balance 
competing considerations when choosing generic and disease-
specific measures.

SUMMARY AND FUTURE DIRECTIONS
Outcomes research is the scientific analysis of treatment effective-
ness. In recent decades, it has contributed substantially to the 
national debate on health resource allocation. Outcomes research 
provides insight into the value of otolaryngology treatments and 
methods for quantifying important outcomes, particularly from 
the	patient’s	perspective.	Better	appreciation	for	outcomes	research	
will improve the level of evidence about important treatments 
and operations.

The impact of outcomes research is currently beginning to 
extend into deliberations about quality of care, as the health 
care system moves to establish standards for patient safety. The 
Leapfrog Group, a coalition of the largest public and private 
organizations that provide health care benefits for its employees, 
uses its collective purchasing power to ensure that its employees 
have access to, and more informed choices about, quality health 
care. Policymakers will increasingly look to outcomes research 
for insight into how to measure quality and safety, in addition to  
effectiveness.

It is imperative that clinicians be familiar with these basic 
principles. Otolaryngologists should participate in local and national 
outcomes research efforts to improve the evidence supporting 
successful otolaryngology interventions and to provide informed 
physician perspective in a health care environment that is increas-
ingly driven by third party participants.
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shortened version (VHI-10).147 It evaluates the psychosocial impact 
of dysphonia and has been validated by both Classical Test 
Theory112,148 and IRT.149 Normative values150 and data on minimal 
important difference on the VHI-10151,152 are also available. The 
Voice Symptom Scale (VoiSS),153,154 the Vocal Performance 
Questionnaire, and the Voice-Related Quality of Life Instrument 
are also frequently used.155,156 These instruments provide inde-
pendent useful data that complement clinician performed perceptual 
evaluation.157,158 In addition, the Singing Voice Handicap Index 
has been created and found to valid and reliable for assessing 
vocal problems specific to singers.159

Swallow and Other Throat Symptom Scales. Several scales 
specific to swallowing are available, including MD Anderson 
Dysphagia Inventory (MDADI),160 a brief, 20-item scale intended 
to measure dysphagia in head and neck cancer patients. The 
SWAL-QOL is longer (44 items) but validated for use in a more 
general population.161 Multiple scales exist for examining symptoms 
related to laryngopharyngeal reflux, with the most frequently cited 
being the Reflux Symptom Index.162 The Dyspnea Index was 
developed specifically for adults with upper airway dyspnea (e.g., 
paradoxical vocal fold motion)163 and has very good psychometric 
properties.

Sleep. Several validated scales are in use to assess HRQOL in 
adults with obstructive sleep apnea. The most widely used are the 
30-item Functional Outcomes of Sleep Questionnaire (FOSQ)164 
and the 50-item Calgary Sleep Apnea Quality of Life Index 
(SAQLI).165,166 In addition, the Quebec Sleep Questionnaire (QSQ) 
was recently validated as an additional OSA instrument.167 Clinicians 
interested in a more brief instrument may wish to consider the 
Symptoms of Nocturnal Obstruction and Respiratory Events 
(SNORE-25).168 The eight-item Epworth Sleepiness Scale (ESS) 
is commonly used to assess the degree of daytime sleepiness.169 
Although perhaps one of the widely used tools in sleep outcomes, 
a study found that its clinical reproducibility may be limited,170 
and a number of studies have shown wide variability in correlation 
between the ESS and objective measures of sleep apnea severity. 
As sleepiness and fatigue can be difficult to differentiate on QOL 
instruments and in clinical practice, more recently the Empirical 
Sleepiness and Fatigue Scales were created (using a number of 
items from the ESS). These scales were found to have internal 
consistency and good test-retest reliability and will likely aid in 
the evaluation of patients with OSA who are more likely to endorse 
sleepiness variables.171
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