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Introduction: The selection of appropriate outcomes is a fundamental part of the design of clinical trials. Ortho-
dontic treatment aims to improve a person's dentofacial appearance, and research outcomes should therefore
reflect the perspectives of both clinicians and patients. In this study, we aimed to identify which outcomes were
measured in recent orthodontic trials and to explore whether any relevant outcome domains were underrepre-
sented. Methods: Five electronic databases were searched to identify all randomized controlled trials of ortho-
dontic treatment interventions in children published in the last 5 years. Abstracts and eligible full-text articles
were screened independently and in duplicate by 2 reviewers. Outcome measures were identified and
categorized into 6 predetermined outcome domains. Results: The search identified 650 abstracts, of which
244 eligible articles were retrieved in full. One hundred thirty-three studies met the inclusion criteria and were
included. Morphologic features of malocclusion were measured in 84 studies (63%); health resource
utilization in 43 (32%); adverse effects of orthodontic treatment in 43 (32%); quality of life in 12 (9%);
functional status in 10 (8%); and physical consequences of malocclusion in 3 (2%). There was no
consistency in the outcomes selected among the trials to measure these domains. Conclusions: Most of the
outcomes used in orthodontic research are concerned with measuring morphologic changes of treatment and
do not reflect patient perspectives. Five of the 6 domains were infrequently evaluated, and outcomes were heter-
ogenous. A core set of outcomes for clinical trials of orthodontic treatment interventions would help to overcome

these issues. (Am J Orthod Dentofacial Orthop 2014;146:279-85)

n this article, we intend to outline a study in which

we evaluated whether outcome measures that have

been used in orthodontic trials since 2008 are
relevant to patients.

First, when considering the factors that should influ-
ence the selection of outcome measures for orthodontic
research, a useful starting point is to consider the nature
of malocclusion. Malocclusion is not a disease but,
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rather, a variation from an accepted societal norm that
can lead to functional difficulties or concerns about
dentofacial appearance for a patient.' As a result, maloc-
clusion falls under the World Health Organization’s
framework of functioning, disability, and health, which
considers the psychologic and sociologic in addition to
the purely biologic aspects of disability.” Therefore, it
can be suggested that malocclusion might be a chronic
disability that is amenable to treatment that can render
a patient back to a state of oral health.

There have been many defiitions of oral health;
arguably, the most accepted is that proposed by Dolan,’
as “a comfortable and functional dentition which allows
individuals to continue in their desired social role.”
Importantly, this takes into account the social and func-
tional elements as fundamental aspects. 1t is implied that
when we study the treatment of malocclusion, within the
broader context of oral health, the measurement of
perceptions and behaviors is as essential as the measure-
ment of the “disability” itself. Hence, research outcomes
should reflect this.
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Although the adoption of randomized clinical trial Europe.® Currently, there are no COS available for ortho-
(RCT) methodology in orthodontic research is increasing,4 dontic trials.
it has been suggested that the reported outcomes appear The aims of this study were to (1) identify the out-
to be mostly relevant to clinicians and not to our pa- comes measured in recent orthodontic trials, (2) classify
tients.” This is important because the relevance of a study them into various outcome domains, (3) consider
is derived from the outcomes it reports, so concentrating whether they were relevant to patients, and (4) suggest
on measures that are important only to clinicians might whether any relevant outcome domains were underrep-
fail to consider pertinent issues. This has been succinctly resented.

stated by Sinha et al,’ who evaluated the outcomes used

in clinical trials for the treatment of childhood asthma and MATERIAL AND METHODS
reported that “the selection of inappropriate outcomes
can lead to wasted resources or misleading information
that overestimates, underestimates, or completely misses
the potential benefits of an intervention.” The issues
arising from poor outcome measurement and reporting

The outcomes used in previous orthodontic research
were evaluated by conducting a systematic review of the
literature. Studies were considered eligible if they met
the following inclusion criteria.

in studies are therefore multifaceted. First, the time and 1. Study design: prospective RCTs. All parallel-group
resources invested in the research are wasted, with RCTs, including those of crossover or cluster design,
approximately 40% to 89% of published trials not repli- were considered eligible for inclusion.

cable due to poor descriptions of their interventions 2. Participants: children up to age 16 years at the start
and outcomes.” Second, valuable information regarding of treatment, including those with nonsyndromic
the effectiveness of an intervention can be overlooked clefts, were eligible.

by neg]ecting to measure outcomes important to pa- 3. Interventions: any orthodontic treatment interven-
tients. As a result, including patient values is at the core tion with no restrictions placed on the control
of evidence-based medicine, and integration of these groups was eligible.

values with clinical research evidence is necessary to 4. Outcome measures: all reported outcomes (primary
enable decision making.® and secondary) were to be identified.

Another frequently encountered problem is the diffi- 5. Exclusions: studies involving solely adults, patients
culty in combining the results of trials into systematic with syndromic conditions, surgical or pharmaco-
reviews, because the selection of outcome measures in logic interventions, and purely laboratory investiga-
the trials has been inconsistent. This outcome heteroge- tions were excluded.
neity was clearly demonstrated in the Cochrane review The electronic search strategy was designed to
on the treatment of increased overjets,” where the include the relevant literature, published from January
included studies all used different cephalometric ana- 1, 2008, through December 31, 2012. The following
lyses to answer the same questions.r’ electronic databases were searched: MEDLINE via Ovid,

Recently, there has been extensive work in the initial EMBASE via Ovid, the Cumulative Index to Nursing
stages of development of an agreed standardized set and Allied Health Literature (CINAHL) via EBSCO,
of outcomes for health care. These are termed core and the Cochrane Central Register of Controlled Trials
outcome sets (COS). 1t is suggested that “these outcomes (CENTRAL, Cochrane Library). The search strategy was
should be measured as a minimum in trials assessing informed by the identified PICO concepts and inclusion
effectiveness of interventions, and would help eliminate criteria, and was tailored to each database to ensure
issues relating to outcome heterogeneity and outcome appropriate use of search terms and limits. Controlled
reporting bias while ensuring that the perspectives vocabulary using appropriate subject headings (MeSH
of both clinicians and patients are measured, thus terms), as well as free text search terms, were used as
enhancing the value of RCTs and systematic necessary, before the identified terms and concepts
reviews.”'? At present, COS development in dentistry were grouped together with Boolean operators. No
and in certain fields of medicine is still in its infancy. language restrictions were applied.

However, in others and most notably in rheumatology, In addition, the reference lists and trials identified in
such work has advanced greatly through the work by recently published Cochrane systematic reviews were
the OMERACT initiative.'' This international collabora- crosschecked to ensure that no relevant studies were
tion used standardized consensus techniques to develop missed from the electronic search.

COS in clinical trials of rheumatology to reduce the The abstracts of all studies identified by the searches
discrepancies and inconsistencies in outcome measure- were assessed independently and in duplicate by 2 re-
ment that mainly existed between United States and viewers (A.T. and K.O'B.). Full-text reports of studies
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