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Abstract
Objectives: To validate a new four-question instrument as an outcome assessment tool
for oral health-related quality of life (OHRQoL) and compare its results to the Oral
Health Impact Profile 14 (OHIP-14). We also tested the relationship between subjects’
chief complaints and perceived impact of their oral health on their quality of life.
Methods: One hundred and two new patients (55 females and 47 males; age 19-79 years)
at Tufts University School of Dental Medicine filled out the investigational survey
instrument and underwent a clinical examination. Spearman rank correlation was used to
analyze the relationship between the investigational questions and the OHIP-14.
Reliability was assessed using Cronbach’s alpha. Sensitivity and specificity were
calculated and odds ratios computed using generalized estimating equations. Analyses
were performed using SPSS (Chicago, Ill) and SAS (Cary, NC).
Results: Domain-specific correlations of the new measure with OHIP-14 were moderate
to high 0.5-0.8 (all p<0.001). The reliability coefficient was high in all domains (! >0.7).
Sensitivity and specificity analyses showed that the new question in the 3 domains have a
range of good to excellent discriminative ability in measuring the impact of oral problems
on quality of life in comparison to the OHIP-14 questions within the same domain. In the
psychological domain, the sensitivity was 86% (95% CI: 73% - 94%), in the social
domain it was 86% (95% CI: 77% - 92%) while in the physical domain, it was 67% (95%
CI: 56% - 76%). Those who presented with pain had an odds of it influencing their
quality of life that was 21 times the odds for those presenting for routine visit (p=0.006).
Conclusion: The new oral health related quality of life measure has an acceptable
validity and reliability in testing the impact of oral health on quality of life and is a valid
tool in clinical settings.
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INTRODUCTION
Oral diseases have a substantial impact on the well-being of individuals and populations
because of several special features of the structure and function of the mouth. From an
early age, the mouth and face have powerful influences on psychological well-being and
social interactions. In addition, the ability of dental decay to cause excruciating pain has
been recognized since ancient times, and toothache continues to be a highly prevalent and
disabling condition, even in an era of modern dental care. Although conditions such as
dental decay, gum disease, dry mouth and tooth loss have much more subtle impacts on
well-being, they are highly prevalent and hence contribute to a substantial burden of oral
disease.

A positive relationship between dental problems or dental treatment and quality of life is
well-established and reported in many studies: the pattern of missing teeth shows a
higher impact on quality of life than the number of missing teeth [1]. Periodontal disease
has a significant impact on quality of life since it interferes with the ability to chew and
talk [2]. Implant therapy has a significant impact on the quality of life compared to
conventional denture as treatment of missing occlusal units [3]. In addition, the effects of
different oral conditions on the quality of life among geriatric patients have been
investigated in many studies [4-6].

The term Oral Health Related Quality of Life (OHRQoL) has been defined as the extent
to which oral disorders affect functioning and psychological well-being [7]. In
comparison to the five general domains for measuring health-related quality of life [8], in

!

&!

dentistry, the three dimensions of OHRQoL have been identified and used to measure
OHRQoL: perception of well-being; physical symptoms; and physical function [9].
Subdivisions within these domains have been evaluated and described in the literature.
Examples of these include: eating and chewing; presence or absence of pain or
discomfort; the social aspects of appearance; speaking and communicating; satisfaction
with the biologic health of the oral cavity; the psychological burdens associated with poor
esthetics and function; and the inability to perform daily work.

In clinical practice, the areas or domains that may be of greatest importance to patients
regarding their outcome of care are esthetics (appearance); comfort (physical and
psychological); function (speech and eating); and the impact of these on their daily lives.
To ensure the best quality of service to the patient, knowledge about the patient’s selfperception of oral health status and expectations for treatment outcomes is important.
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BACKGROUND
Oral Health-Related Quality of Life (OHRQoL)
The concept of oral health-related quality of life is based on the idea that oral health is an
integral part of general health and that oral health contributes to overall health-related
quality of life [8]. It has been noted that the oral cavity contributes to overall healthrelated quality of life through its role in protecting from systemic infection, the functions
of swallowing, chewing, communication, and in contributing to facial appearance
[10,11]. It has also been determined that the oral impact on quality of life can be
important for both the individual and society [12,13]. This derives from the approach
that when oral health is compromised, overall health and quality of life may be
diminished.

An early definition by Locker of oral health-related quality of life was concerned with the
functioning of the oral cavity and with subjectively perceived symptoms, such as pain
and discomfort [14]. A later definition offered by the same author was both more
specific and more comprehensive: “when talking about oral health, our focus is not on the
oral cavity itself but on the individual and the way in which oral disorders, diseases and
conditions threaten health, well-being and quality of life” [15]. In later contributions,
oral health-related quality of life was defined in relatively simple terms as the extent to
which oral disorders affect functioning and psychosocial well-being [7] and the
symptoms and functional and psychosocial impacts that emanate from oral diseases and
disorders [16].
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Kressin [17] defined oral health-related quality of life as a broad conception of health,
encompassing traditional definitions of health, as well as an individual’s subjective
impact of health on well-being and functioning in everyday life, and as the impact of oral
conditions on daily functioning. Clearly, some of these definitions suggest that healthrelated quality of life equate with health, while others imply that it is something more
than health, encompassing broader dimensions of human experience.

Domains
The increased awareness of the importance of quality of life in the field of dentistry and
the need to evaluate the effect of oral problems on the quality of life have contributed to
the development of numerous oral health-related quality of life instruments. Oral healthrelated quality of life instruments are questionnaires composed of a number of items or
questions. These items are contained within a number of domains or dimensions. A
domain or dimension refers to the area of behavior or experience that one is attempting to
measure.

The concept of oral health-related quality of life is deceptive and multidimensional
without clear distinctions between its different components [15]. As oral health-related
quality of life is a part of health-related quality of life, the same domains identified as
most appropriate for measuring the effects of health on quality of life have been used to
measure oral health-related quality of life. Five domains are conceptualized through the
literature: opportunity/resilience, health perception, functional status,
impairments/diseases, and duration of life (survival) [8]. The effect of most perceived
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signs and symptoms on individuals’ oral health-related quality of life is not fully
understood. Many indicators of perceived oral health and perceived treatment needs have
been used to evaluate an individual’s satisfaction with oral health and appearance, which
are related to self-confidence and social interaction [8]. Few studies have examined the
opportunity/resilience domain in relation to oral health-related quality of life.

The interaction between two or more domains in any single measure was reported in
many studies. For example, having a few remaining teeth (illness domain) is associated
with more impairment (functional domain) than being totally edentulous. Sensory
perception (physical domain) declines in the presence of complete denture (illness
domain), affecting food acceptability and potentially dietary intake (opportunity domain)
[18].
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Oral Health-Related Quality of Life (OHRQoL) Measures
Different indices have been constructed in medicine as well as dentistry to measure
quality of life, the outcome of clinical trials comparing the efficacy of different
treatments, evaluating the cost-utility and cost-effectiveness of health-care programs,
assisting quality assurance, and for the marketing and regulation of drugs [19].

The fact that oral conditions affect the full scope of health, including patients’
functioning and well-being [20], limited the use of many dental clinical assessment
indices i.e.: DMF, Community Periodontal Index of Treatment Need (CPITN) [21], in
measuring the effects of oral conditions on quality of life because they measure the endpoint of the disease. Hence, the need for specified oral health-related quality of life
measures has emerged within the last twenty-five years. In dentistry, measures for oral
health-related quality of life have been used in surveys related to various issues of dental
care in geriatric, special needs and implant populations [22-25]. Their use in clinical
practice and clinical decision-making has yet to be reported.

In order to develop oral health-related quality of life measures, a multidimensional model
of oral health was developed and validated by Gilbert, et al. [26] by adapting Locker’s
conceptual model for measuring oral health status [27], which in turn was adapted to the
oral health context by World Health Organization [28] (Figure.1). This model postulates
a sequential causal process comprising five dimensions of oral health and oral healthrelated quality of life. These dimensions are oral disease and tissue damage, oral pain
and discomfort, oral functional limitation, oral disadvantage, and self-rated oral health.
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Studies were conducted to identify the most important domains in measuring oral healthrelated quality of life. Bagewitz, et al. [9] found three dimensions of oral impact on daily
performance: physical and social disability; psychological discomfort and disability; and
functional limitation and physical pain. These match the domains used in oral health
impact profile (OHIP) [29] and oral impact on daily performance (OIDP) [30]. A
framework with four primary dimensions was hypothesized during validation of a brief
measure for oral quality of life [31]. These dimensions are physical function,
psychosocial functioning (with three sub-dimensions: role function, distress, and worry),
impairment or disease, and perceptions. The dimensions derived from the OHIP-G
(German national study) indicated that psychosocial impact, orofacial pain, oral
functions, and appearance might serve as a parsimonious set of dimensions for OHRQoL
in general [32].

Frequently Used Oral Health-Related Quality of Life Instruments
Along with several clinician-based assessments [33,34], numerous patient-based
measures of oral quality of life [17,23,29,35] have been developed and evaluated
(Table.1). These measures vary in their theoretical bases and in their sensitivity to
clinical changes. Subject-based measures have shown to be more informative of how
oral diseases affect the daily life of individual and population than are the clinical-based
measures [23,29,36]. Table 1 presents a list of currently available oral specific health
status measures as listed by Allen in a chorological order [19].
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1. Social Impact of Dental Disease
As one of the first socio-dental indicators, this measure was developed in the early 1980s
[37]. Three perspectives were adopted while developing this measure: physical (which is
measured from a dentist perspective), social (which is measured from a social perspective
in terms of task and role performance as a base), and psychological (which is measured
from individual’s general satisfaction and happiness). Four categories of impact were the
basis for this measure development: eating restrictions; communication restrictions; pain
and discomfort; and esthetic dissatisfaction. This measure aims to detect the impact of
the dental problems on the quality of life without any attempt to measure the severity of
the impact [38]. The impact of oral problems on health-related quality of life is
calculated by assigning an overall score to indicate the extent of the impact, which is the
summation of each statement score.

2. Geriatric and General Oral Health Assessment Index
Assessment of the effectiveness of dental treatment on individuals and populations of
elders was the purpose of developing this 12-item measure of patient’s self-reported oral
functional problems and psychosocial impacts associated with oral diseases [23]. Three
hypothesized dimensions: physical function; psycho-social functions; and pain and
discomfort are intended to be measured by this measure. The impact of oral problems on
health-related quality of life is calculated by assigning an overall score to indicate the
extent of the impact, which is the summation of each statement score.
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3. Oral Health Related Quality of Life Measure
Oral Health Related Quality of Life is an early measure developed in 1991 as part of the
Veteran’s Administration longitudinal health survey to assess the impact of oral
conditions on health-related quality of life (HRQOL) [17]. Its three items assess how
problems with teeth or gums might influence daily activities, social interactions, or
avoidance of conversations. It was also an early tool used to evaluate the importance of
comfort and health for elderly or demented persons [39].

4. Dental Impact Profile
The Dental Impact Profile is a 25-item, self-reported instrument developed to measure
how quality of life is affected by oral health and oral structures [40]. It evaluates
patients’ perception toward important events as positive or negative effect covering four
sub-scales: eating, health and well-being, social relations and romance. The overall score
is the proportion of the positive or the negative responses among all items.

5. Oral Health Impact Profile
The Oral Health Impact Profile (OHIP) was developed to examine the effects of
individuals’ oral problems on their daily lives [29] and to ascertain the difference
between individuals’ subjective perceptions of having oral problems, and the objective
information derived from clinical examinations [41]. It is a self-perceived oral health
measure intended to assess the social and psychological impacts of oral disorders, that is,
the dysfunction, discomfort and disability caused by these conditions. The purpose of the
measure is broad, assessing priorities of care by documenting social impact among
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individuals and groups, understanding oral health behaviors, evaluating dental treatment
and providing information for promoting good oral health [29]. Validation of the OHIP
as a measure of oral health status has been provided by numerous investigators; scores
distinguish between the dentate and edentulous [3] and show moderate correlations with a
wide range of clinical indicators and self-perceived oral conditions, such as xerostomia
[42].

The original OHIP-49 was developed in Australia by Slade and Spencer [29]. It contains
49 questions that capture seven conceptually formulated dimensions based on Locker's
theoretical model of oral health [27] which in turn was adapted from the World Health
Organization’s framework used to classify impairments, disabilities and handicaps. Slade
developed the OHIP-14 as a shorter version of the OHIP-49, for situations where the use
of 49 questions is less likely to be effective [43]. The Oral Health Impact Profile for
edentulous (OHIP- EDENT) is also a modified, shortened, 20 items version of the
original 49-item scale. This modified version may be more appropriate for use in
edentulous patients than the short version OHIP-14 since it has shown to be comparable
with the full 49-item version [44]. This measure has been developed by grading the
impact of the outcome. It measures the frequency, by summing the reported negative
impact across the statements, and the severity of oral problems, by using statements
weight on functional and psychological well-being.
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6. Subjective Oral Health Status Indicators
A collection of indicators was developed to describe functional, social and psychological
outcomes of oral disorders and conditions, composed of four indices and one scale. The
indices are a six-item index of chewing capacity, a three-item index of ability to talk
clearly, a nine-item index of oral and facial pain symptoms and a ten-item index
comprising other oral symptoms. The scale of social and psychological impact of oral
problems is divided into four subscales: a three-item scale for eating problems, a fouritem scale for communication and social relation, a six-item scale for limitation in daily
activities and a two-item scale for worry and concern about oral health [45]. The impact
of oral problems on health-related quality of life is calculated by assigning an overall
score to indicate the extent of the impact, which is the summation of each statement
score.

7. Dental Impact on Daily Living
The Dental Impact on Daily Living (DIDL) is a 36-item socio-dental measure which
assesses five domains of quality of life: comfort, pain, appearance, performance, and
eating restrictions [35]. It measures the frequency and the severity of oral problems on
functional and psychological well-being. Impacts were coded +1 for the positive impact,
0 for not totally negative impact and -1 for negative impact. Weight for each dimension
was calculated on an individual basis by dividing the summation of each dimension
scores by total scale score. Over all DIDL score is the summation of all weighted
dimension scores.
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8. Oral Impact on Daily Performances

The Oral Impact on Daily Performances (OIDP) measure was developed in the early
1990’s to assess overall population dental needs in conjunction with other measures to
facilitate the planning of dental services[46]. Its nine items measure the behavioral
impacts of oral disorders ignoring their effects on physical, psychological and social
performances. In assessing the validity of the OIDP, associations were examined with
clinical oral health indicators, such as the number of missing teeth. Its validity was
assessed by means of the associations between OIDP scores and subjects’ “overall
perception of trouble from oral conditions”. It was developed by grading the impact of
the outcome (hierarchy of outcomes)[30]. It measures the frequency and the severity of
oral problems on functional and psychological well-being by multiplying the frequency
and severity scores for each item then summing them.

9. Oral Health-Related Quality of Life Inventory
Oral Health-Related Quality of Life (OH-QoL) Inventory is a 15-item dental specific
measure that assesses individual’s satisfaction with oral health and functional status [47].
It is intended to complement the existing oral health-related quality of life measures by
adding subjective well-being statements.
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Effects of Oral Problems on Quality of Life
The U.S. Public Health Service classifies oral diseases into six major categories: dental
and periodontal infections; mucosal disorders, oral and pharyngeal cancer; developmental
disorders; injuries; and certain chronic and disabling conditions including orofacial pain.
Oral diseases such as caries or periodontal disease are pervasive and their consequences
are not just physically disabling. They seriously impair quality of life in a large number
of individuals affecting many aspects of life, including oral function, appearance and
interpersonal relationships by creating economic, social and psychological problems [48].

Epidemiological studies have indicated that factors including gender, age, tooth retention
[49], clinical condition, dental attendance, socio-economic status, cultural background,
dental anxiety [50], and smoking may influence oral health-related quality of life. When
evaluating oral health-related quality of life in the elderly, a study found a consistent
correlation between oral health-related quality of life and somatization [51]. There are
also indications that significant variations in oral health-related quality of life exist
between socioeconomic groups; low educational level has an independent negative
impact on oral health-related quality of life in older people, which is not explained by
differences in income or denture wearing between educational groups [52].

Several researchers [53,54] believe that having poor oral health status or oral disease
might impact quality of life. However, only certain issues were addressed in these
articles; for example, the self-awareness of needing dental treatment or self-evaluation of
being orally healthy. However, only one study found that the relationship between oral
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health and living quality is weak [55]. Independently of sex and socioeconomic
inequalities in oral health, OHIP-14 scores were significantly associated with oral health
status indicators (dental caries, tooth loss and periodontal status) [56].

Chewing ability was related to oral health- related quality of life and general health,
indicating the importance of oral health to general well-being [57]. Tooth loss impacts
eating and speaking. This impact is somehow related to the number of remaining teeth as
stated in a study that 25% of an elderly sample reported a severe impact on their life [58].
Patterns of the missing occlusal units are likely to be related to oral health-related quality
of life from impairment in subjects with shortened dental arch subjects, with the presence
of first molar contact having a particularly important positive role [59]. Examining the
relationship between numbers of pairs of occluded teeth and oral health-related quality of
life was the focus of some studies [60,61], which showed the number of pairs of
occluding teeth is more relevant than the number of remaining teeth in affecting the
chewing ability in a group of elderly subjects [5].

A study to measure the effect of xerostomia on day-to-day life showed that xerostomia
has marked and consistent negative effects on the quality of life of those subjects [42].
Numerous studies have examined the impact of oral health status on OHRQoL in the
elderly, focusing on the effects of general dental condition and oral dryness. Oral dryness
and fewer numbers of remaining teeth were found to be associated with poorer oral
health-related quality of life in a community of independently living elderly [62,63].
However, a study by Locker on a sample of institutionalized elders identified a
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significant impact of oral dryness, but not tooth loss, on the oral health-related quality of
life [64].
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Effects of Dental Treatment on Quality of Life
Many dental interventions have been associated with improved oral health-related quality
of life including implant-retained dental prostheses [65-68], conventional fixed
prosthodontic [69,70], third molar removal [71], orthodontic treatment [72], orthognathic
surgery [73,74], occlusal splints in therapy for temporomandibular disorder [75], teeth
whitening [76] and surgery for oral cancer [77].

Third molar removal surgery has shown a significant effect on the oral health-related
quality of life both preoperatively and postoperatively [78]. Implant therapy had a
positive effect on the oral health-related quality of life [3]. Implant treatment provides
significant short-term improvement over conventional treatment in oral health-related
quality of life [68]. Mandibular over-dentures retained by two implants provide elderly
patients with better oral health-related quality of life [69].

Although periodontal diseases are not life threatening, they can affect daily activities
such as the ability to eat, speak and socialize, therefore impacting the quality of life [2].
A study comparing the effects of different periodontal treatment modalities on oral
health-related quality of life has indicated that patient perceptions during the immediate
post-operative period were significantly better in the non-surgical group when compared
with the group that had surgery [79].

Subjects with temporomandibular disorders (TMD) have significantly diminished oral
health-related quality of life. Subjects with pain-associated conditions have shown more
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impaired oral health-related quality of life than subjects with no pain associated
conditions [80]. Another study reported the increase of impairment in functional
limitation domain among TMD patients [81]. A further study stated that orofacial pain
had a negative impact on the quality of life of individuals with TMD in both men and
women. The presence of muscular disorders and osteoarthritis was related to greater
impact but not observed for diagnoses of disc displacement. A correlation between
severity of TMD and decreased quality of life was clear. [82]

Orthodontic treatment has shown different effects on oral health-related quality of life
during the first 6 months of treatment with first week and first month as the greatest
change periods during the treatment [83,84]. Deterioration of general oral health-related
quality of life was reported during the treatment compared with pretreatment. However,
emotional well-being observed to be better during treatment compared with pretreatment.
A study by Hassan [85] reported an association between the need for orthodontic
treatment and some functional and social disability among a sample of adolescents.
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PURPOSES AND HYPOTHESES
In this study, we validated a new four-question survey questionnaire by testing it against
one of the most widely used of the oral health-related quality of life survey instruments,
the OHIP-14, to develop an OHRQoL instrument that can be used with efficiency and
accuracy in clinical practice to measure the patients’ self-perception toward oral health
treatment outcomes. In addition, we examined the relationship between subjects’ selfperception toward the impact of oral health on the quality of life and the patients’ chief
complaint.

We hypothesize that the proposed four-question survey instrument is as valid an
instrument for measuring oral health related quality of life, as is the pre-existing OHIP14. We also hypothesized that patients’ self-perception of the impact of their oral
conditions on their quality of life is related to their chief complaints.
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RESEARCH DESIGN AND METHODS
This cross-sectional study consisted of a health impact survey and data extracted from the
electronic health record (axiUm) at Tufts University School of Dental Medicine
(TUSDM), Boston, MA. The study was approved by the Tufts University Health Science
Campus Institutional Review Board (IRB), Boston, MA.

Participants in the study were adult, aged 18 years or older, attending pre-doctoral clinics
at TUSDM. Subjects were recruited at their first visit for screening.

Each subject signed a consent form, a research authorization form for limited release of
protected health information form and answered the study questionnaire. Complete dental
assessment for each subject was done by the subject’s assigned dental student under
supervision of dental school faculty members.

Oral Health Impact Survey
The survey questionnaire is an 18-item, oral health-related quality of life (OHRQoL)
instrument, consisting of the Oral Health Impact Profile 14 (OHIP-14) and four randomly
distributed new questions, which are under-investigation. The four questions were
invented after reviewing the literature and determining which domains are the most
important to be evaluated during oral health-related quality of life and outcome
assessment evaluation.
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The four questions to be tested are:
1. Have you been bothered by the comfort of your mouth, tongue, teeth or denture?
(Psychological domain including perception and comfort).
2. Have you had a problem with speech or chewing your food because of problems
with your teeth or denture? (Physical domain).
3. Have you had to make changes to your behavior based upon problems with your
face, teeth or denture? (Social domain).
4. Have you been concerned with the appearance of your face, teeth or denture?
(Esthetic domain).

The items were grouped into three domains: physical or functional domain, psychological
or behavioral domain, and social domain including appearance. Each item was designed
to measure the frequency of an event, as applied to the teeth, mouth, or denture.
Responses were given on a five-point Likert scale (“Very often”, “Fairly often”,
“Occasionally”, “Hardly ever”, “Never”, or “Don’t know”). Anumerical value was
assigned to each of the answers: very often = 4, fairly often = 3, occasionally = 2, hardly
ever = 1, and never = 0. Subjects who answered one or more questions with “Don’t
know” were excluded from the study.

Prevalence of impact of oral health on quality of life was measured as the percentage of
people reporting one or more items ‘fairly often’ or ‘very often’, and the severity by
summing all the ordinal responses and could range from 0 to 56 for the OHIP-14
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responses and from 0 to 16 for the new questions. Higher scores indicate worse
OHRQoL. Age, gender, and educational background were collected to test their potential
associations with both outcome and explanatory variables.

Data Extraction
Utilizing subjects’ clinical data from the electronic health record system (axiUm) at
TUSDM, data about subjects’ chief complaint were collected.

Statistical Analysis
All statistical tests were two-sided and p-values less than 0.05 were considered
statistically significant. PASW statistics 18.0 (SPSS, inc., Chicago, IL) and SAS (Cary,
NC) were used for all analyses. Data analyses included descriptive statistics and
multivariate analyses.

Sample size:
The sample size was calculated based on data from a previously conducted pilot study
using the same project methodology. The program nQuery Advisor (Version 7.0) was
used to assess the anticipated precision of the correlation between the new and old
questions, given 100 subjects would be recruited. Assuming a correlation of .911, which
was observed in the pilot study, a half width of 95% confidence interval would be .082.

Statistics:
Counts and proportions were calculated for age, gender and education background.
Descriptive statistics for subjects’ chief complaints and responses were calculated.
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Age, gender and educational background were considered potential confounders for the
presence of the perceived impact of oral problems on the quality of life among different
domains. So, independent associations between the presence of the impact of oral
problems on the quality of life in each domain and our potential confounders were tested
using generalized estimating equations (GEE).

Hypotheses testing
To test the hypothesis that the new four-question survey instrument is as valid instrument
for measuring oral health-related quality of life as is the pre-existing OHIP-14, multitraitmultimethod (MTMM) scaling analysis was used to validate and test the reliability of the
new instrument. The procedure involved examining item frequencies and descriptive
statistics (e.g., mean, standard deviation, and variance); correlations among scales; and
internal consistency estimates.

Percentage agreement analysis using two-way 5x5 contingency tables and Spearman’s
correlation were conducted to determine if the four new questions cluster with the
components of their respective domains from the OHIP-14. Inter-item reliability and
internal consistency were measured using Cronbach's alpha statistics. A value of (! =
0.80) or higher was considered be reliable.

Each question’s responses were coded into binary data using a conceptual model that
defines subjects’ response with “very often”, “fairly often” and “occasionally” as an
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impact. Then, sensitivity and specificity of each of the new questions were calculated and
odds ratios were reported for each question.

Logistic regression was used to measure the association between the presence of the
impact of oral health on quality of life and subjects’ chief complaints while controlling
for confounders.
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RESULTS
One hundred and fifteen (N=115) subjects signed the consent form, filled the survey and
underwent the clinical examination. 13 subjects were excluded because of answering 1 or
2 questions with “don’t know”.

Females represented a larger proportion of the sample (n = 55; 53.9%) than males (n =
47; 46.1%). The mean age was 45.47 years and the standard deviation was 16.95 years.
The age distribution was bimodal; the median was 52 years. The response rate to the
education level question was 93.1% since 7 subjects had this information missing. The
most common education level was college graduate (n = 40; 39.2%), followed by some
college (n = 17; 16.7%), Master degree holder (n = 16; 15.7%), high school graduate (n =
14; 13.7%), subjects with doctorate degree (n = 5; 4.9%) and 3 subjects reported their
educational status as “other” (n = 3; 2.9%) (Table.2).

In all domains, “never” was the highest prevalence response for all questions, while “very
often” showed the lowest prevalence (Tables.3-6, Figures.2-5).

Prevalence of impact was high in the concern about appearance, moderate in both
physical and psychological domains and low in the social domain. A moderate number
(52%) of the subjects reported concern about their appearance and 40% of the subjects
reported physical limitation related to problems with mouth, tongue, teeth and dentures.
Psychological limitation was reported by 38.2% of the subjects while social domain
impact showed only 23.5% impact (Table.7).
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The impact showed to be severe in 5 subjects (4.9%), moderate in 19 subjects (18.6%)
and mild in 78 subjects (76.5%) using OHIP-14 as indicator. Using the new instrument, 9
subjects (8.8%) showed a severe impact, 19 subjects (18.6%) with moderate impact and
74 subjects (72.5%) with mild impact (Table.8).

The highest percentage of the sample (n=55; 54%) was visiting the dental school seeking
restorative treatment (filling or replacement of missing occlusal units); pain was the
second reason for visiting the dental school (n=27; 26.3%), while only (n=20; 19.7%) of
the sample presented for regular check up (Table.9, Figure.6).

In the generalized estimating equation model predicting the effect of age, gender and
educational level on oral health-related impact perception, all were statistically
significant. Females in general showed to have more impact compared to males (p <
0.0001) in all domains.

In the psychological domain, high school and some college female graduates showed a
higher possibility of impact compared to the females with doctorates with odds of 5.2 (p=
0.0012) and 3.8 (p= 0.0044) respectively (Table.10).

In both social and physical domains, while females showed no significant difference
between different educational categories, males showed a significant difference between
high school, college graduates and doctorates (p < 0.0001) (Tables.11,12).
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In regard to the appearance, there was no significant difference between females and
males. Within the female group, high school and college graduates showed higher impact
compared to the female doctorates (p < 0.0001) (Table.13).
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Validity of the New Instrument against Oral Health Impact Profile 14
Three out of the four new questions were tested against the OHIP-14 questions for
validity purposes. The fourth question about concern and perception of appearance
presents a forth domain we intended to test but there was no corresponding domain in the
OHIP-14.

Within the psychological domain, the new question, “Have you been bothered by the
comfort of your mouth, tongue, teeth or denture?” showed a moderate agreement with the
psychological domain’s questions from OHIP-14. This agreement was the highest with
the question about feeling tense because of a problem with mouth, tongue, teeth or
denture with 65% agreement and Spearman correlation of 0.76 (p<0.001) and the lowest
with the question about being embarrassed because of a problem with mouth, tongue,
teeth or denture with 43% agreement and Spearman correlation of 0.51 (p<0.001). The
agreement with the question about difficulty relaxing because of a problem with mouth,
tongue, teeth or denture had the second best agreement with 62% agreement and
Spearman correlation of 0.70 (p<0.001) followed by life in general is being less
satisfactory with 59% agreement and Spearman correlation of 0.66 (p<0.001), painful
aching in the mouth had 57% (p<0.001) agreement and Spearman correlation of 0.62
(p<0.001), while being uncomfortable with eating 50% agreement and Spearman
correlation of 0.62 (p<0.001), and self-conscious 45% agreement and Spearman
correlation of 0.58 (p<0.001) (Table.14, Figure.7a-b).
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Testing for agreement between the new question “Have you had to make changes to your
behavior based upon the health of your mouth or teeth?” and the corresponding questions
from OHIP-14 in the social domain showed strong agreement that the new question agree
by 69% and a Spearman correlation of 0.69 (p<0.001) with the question about difficulty
doing regular job because of a problem with mouth, tongue, teeth or denture. Interrupting
meals has an agreement of 67% and correlation of 0.72 (p<0.001), the question about
irritability because of problem with mouth, tongue, teeth or denture has an agreement of
66% and correlation of 0.63 (p<0.001), total inability to function has an agreement of
64% and correlation of 0.61 (p<0.001) and diet being unsatisfactory has an agreement of
62% and a correlation of 0.64 (p<0.001) (Table.15, Figure.8a-b).

The question “Have you had a problem with speech or chewing your food because of
problems with your teeth or denture?” showed less than a moderate agreement with the
physical domain questions from OHIP-14 questionnaire. It has only 40% agreement with
the question about trouble pronouncing words and a correlation of 0.40 (p<0.001). It
showed a 40% agreement with deterioration of sense of taste due to problem in mouth,
tongue, teeth or denture and a correlation of 0.39 (p<0.001) (Table.16, Figure9).

Reliability:
Inter-item reliability Cronbach’s alpha was high (! = 0.93, Mean= 1.2, SD= 1.19), which
indicates high reliability of the questions in the psychological domain. Internal
consistency showed to be high in this domain with Cronbach’s alpha (!=0.91, Mean=
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0.8, SD= 1.14). A lower internal consistency was seen within the questions in this
domain with Cronbach’s alpha (!= 0.70, Mean= 1.52, SD = 1.45) (table.17).

Diagnostic Ability
The question “Have you been bothered by the comfort of your mouth, tongue, teeth or
denture?” had a good to excellent discriminative ability against the OHIP-14 questions in
measuring the impact of oral health on quality of life within the psychological domain.
The highest sensitivity, 86% (95% CI: 74-93%), was when compared to the question
about being painful aching because of a problem in the mouth, tongue, teeth or denture
and for being uncomfortable while eating, 86% (95% CI: 73-94%), while the lowest 76%
(95% CI: 63-86%) was to detect the embarrassment due to an oral problem. Against the
questions about difficulty relaxing or feel tense because of problem with mouth, tongue,
teeth or denture, the new question showed 85% sensitivity (95% CI: 73-93%) and slightly
lower sensitivity against life is less satisfactory for subjects with problems in the mouth,
tongue, teeth or denture 82% (95% CI: 75-99%), followed by being self-conscious
because of oral problems with 78% (95% CI: 65-88%).

However, specificity was modest with 57% (95% CI: 42-71%) ability to detect true
negative responses in relation to question about being self-conscious, embarrassment
because of oral problems 59% (95% CI: 41-71%), being uncomfortable with food was
62% (95% CI: 47-74%), 69% for painful aching (95% CI: 53-81%), difficulty relaxing
75% (95% CI: 73-93%), and feeling tense 85% (95% CI: 68-94%). While the highest
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specificity 93% (95% CI: 75-99%) was against the question about the life being less
satisfactory because of oral problem (table.18).

In the social domain, the new question concerned with change in behavior because of
problem with the mouth, tongue, teeth or denture showed an excellent sensitivity in
comparison to the OHIP-14 social domain questions. It ranged from 81 to 86%. The new
question’s discriminative ability was 86% (95% CI: 76-92%) against the questions about
diet being unsatisfactory, meals being interrupted and irritability due to oral problems
(95% CI: 76-92%). An 82% (95% CI: 73-89%) was for inability to function and 81%
(95% CI: 72-88%) for difficulties doing regular job.

Specificity was good for all the questions in the social domain. It was 100% (95% CI: 52100%) against questions about inability to function and having difficulties doing regular
job. A 75% (95% CI: 47-92%) against the question evaluating the presence of irritability
due to oral problems and 67% (95% CI: 41-86%) for the question about diet being
unsatisfactory. The least, 63% (95% CI: 39-83%), for the question about meals
interruption (table.19).

The new physical domain showed an acceptable sensitivity compared to the physical
domain’s questions from OHIP-14. A 66% (95% CI: 55-75%) was the sensitivity to
detect difficulties with pronunciation and 67% (95% CI: 56-76%) was for change of taste.
On the other hand, the ability to detect true negative responses was excellent to both
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questions about pronunciation difficulties and change of taste 100% (95% CI: 63-100%)
and 92% (95% CI: 60-99%), respectively (table.20).

The relationship between subject’s chief complaint and the perceived impact of oral
problems on quality of life
The relationship between the chief complaint and the perceived impact of oral health on
quality of life is assessed using logistic regression analysis. All chief complaint types
showed a positive correlation with the presence of psychological impact but only pain is
showed as a significant predictor for the impact on psychology with 21 times the odds of
having the impact, compared to subjects who visited for check-up (p=0.006).

In the social domain, all the chief complaints showed almost the same level of nonsignificant impact.

Measuring for the relationship in the physical domain, pain showed higher odds of
disability that is 13.5 times that for regular visit’s subjects, while needs for restoration
had non-significant impact compared to the regular check-up (p=0.001).

Appearance was of more concern among subjects who presented with pain or restoration
compared to the ones who presented for the regular check-up. Subjects with pain have 8
times the odd of having concerns about their appearance (p=0.003) while subjects sought
restoration have 5.2 the odd of having the concern about the appearance (p=0.008).
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DISCUSSION
We adapted the World Health Organization’s model [86] and Locker’s model [27] for
health-related quality of life to adopt a new model for measuring oral health-related
quality of life. We hypothesized a framework with four primary dimensions: 1) physical
limitation including the impairment and disease; 2) psychosocial limitation (with three
sub-dimensions: role function, distress, and worry); 3) social interaction including selfperceptions; and 4) esthetic and concern about appearance. We chose to list concern
about appearance as a distinct domain and not to include it in the psychological domain
as in the original OHIP- 49 instrument because esthetic or appearance is a two-dimension
perception, psychologically by the person and a perception of others.

Multiple approaches may be used to produce short-form measures of health-related
quality of life, including item impact studies, factor analysis, and stepwise regression
analysis approaches, the approach used to reduce the OHIP-49 instrument to OHIP-14
[43]. In this study, we chose to use the multitrait-multimethod (MTMM) scaling analysis
[87] because we were testing a new instrument validity and reliability against a currently
valid and reliable instrument OHIP-14.

The sample was randomly collected from patients attending the outpatient clinics at the
dental school. Hence, the data collected was limited to a group with access to dental care
and cannot necessarily be generalized to the entire population. The mean (SD) age of our
sample was 45 (16.9) years and the median was 52 years, which is similar to other work
in this field that showed a better OHIP scores with increasing age [49]. The educational
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level showed an impact on quality of life, which coincide with the results from a previous
study that found that low educational level has an independent negative impact on
OHRQoL in older people [52]. The socioeconomic information was not collected
although it might have an effect on the result.

Both measures presented similar results in measuring the severity of the impact. Women
generally reported poorer OHRQoL compared to men for both OHIP-14 and the new
measure, which is consistent with previous findings [88]. The lower the educational level,
the more impact on quality of life was shown in all domains.

Most of the subjects were visiting the dental school for restorative reasons like anterior
restorations and replacing missing units and this might explain why concerns about
appearance showed a higher prevalence among different oral health-related quality of life
domains.

Validation of the new instrument:
Convergent validity [89] was assessed by testing the agreement and the correlation
between the new instrument and the OHIP-14 questionnaire. The new measure has shown
an acceptable validity among all domains. In the psychological domain, the new question
showed moderate correlation with the OHIP-14 questions about feeling tense, difficulty
relaxing and loss of life satisfaction and showed the ability to replace this question. The
correlation with the questions about discomfort with food and painful aching was modest
and it might be justified by the fact that these questions were originally part of the
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physical pain domain and got assigned to the psychological domain. The weak
correlation to the questions about embarrassment or being self-conscious because of oral
problems would lower the possibility of excluding these specific questions from the new
instrument. Further investigations might be needed to see if the subjects have
misinterpreted the word “bothered” used in the new questions. Hence, it didn’t reflect
their responses to the later questions.

Change in behavior, which is the new question in the social domain, has strong
agreement ability with the answers about difficulty handling job, meal interruption and
feelings of irritability and a moderate correlation with questions about inability to
function and diet being unsatisfactory. Hence, the new question might be able to replace
the OHIP-14 questions in the social domain.

Although the new question in the physical domain is asking about difficulty with speech,
it was weakly correlated to the OHIP-14 question about pronunciation difficulties. The
new physical question that specifies speech and chewing difficulties showed a weak
correlation with the OHIP-14 question about change in taste, which is a different problem
with the mouth and cannot replace it.

Reliability:
A reliability of 0.70 is advocated as the standard appropriate for the clinical trials and
0.90 as a minimum standard for the measurement designed at the individual level [90].
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The high internal consistency showed among the new instrument questions proved its
reliability in measuring oral health-related quality of life.

Diagnostic ability:
Testing the ability of the new questions to detect the true positive and the true negative
answers showed a high discriminative ability of these questions. The new question in
each domain had shown high sensitivity and specificity while only moderate correlation
was detected in most of the domains. This can be justified by the statistical methods used
to test each of the correlation and the diagnostic ability. For the correlation the analysis
was done using the 5-point Likert scale and tests each possible response against the same
exact response of the OHIP-14 question while for the sensitivity and specificity, multiple
responses were combined to achieve the binary data needed for the analysis.

The associations between quality of life and clinical oral status are weak but some were
significant. Pain was a significant predictor for psychological impact and physical
limitation related to oral problems among subjects. Appearance was of a significant
importance among all subjects.

Issues with oral health-related quality of life measures (Instrument Weight):
A further consideration in measuring oral health-related quality of life is the use of item
weights. The use of weights could improve the responsiveness of a measure, by allowing
the full impact of a designator to be portrayed [91]. However, it has been suggested that
weighting of statements doesn’t improve the performance of a measure consisting of
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more than 40 items [92]. Weights increase the complexity of scoring, and this is likely to
discourage clinician from using the measure. Also, it has been suggested in some studies
that weighting provided only limited benefits as compared to un-weighted studies [9395].
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CONCLUSION
The new oral health related quality of life measure has an acceptable validity and
reliability in testing the impact of oral health on quality of life and is a valid tool in
clinical settings.

However, more work should be conducted to overcome and correct for the limitation of
the project. The instrument should be tested on a larger, more variable sample to reduce
the possibility that the results are solely due chance. In order to use the instrument in
clinical settings, it should be tested in both pre-treatment and post-treatment settings to
examine its ability to test the difference in between. Moreover, testing the new instrument
against other valid oral health-related quality of life instruments and possibly other health
related instrument like SF-36 would provide more information about its validity.
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TABLES

Table 1: Examples of currently available oral specific health status measures

Authors

Name of the Measure

Cushing, et al., 1986

Social Impact of Dental Disease

Atchison and Dolan, 1990

Geriatric Oral Health Assessment Index

Kressin N, 1991

Oral Health Related Quality of Life Measure

Strauss and Hunt, 1993

Dental Impact Profile

Slade and Spencer, 1994

Oral Health Impact Profile

Locker and Miller, 1994

Subjective Oral Health Status Indicators

Leao and Sheiham, 1996

Dental Impact on Daily Living

Adulyanon and Sheiham, 1997

Oral Impacts on Daily Performances

McGrath and Bedi, 2000

OH-QoL Inventory

Table 2: Sample Characteristics

Frequency

Percentage

55
47
102

53.9
46.1
100

Gender
Female
Male
Total

Educational level
High school
14
Some college
17
College graduate
40
Master degree
16
Doctor/doctorate
5
Other
3
Total
95*
* Data for 7 subjects were missing.
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13.7
16.7
39.2
15.7
4.9
2.9
93.1

Table 3: Frequency of psychological domain responses

Never
Bothered by comfort
(New question)
Difficult to Relax
Painful aching
Embarrassment
Self-conscious
Uncomfortable with food
Felt tense
Life less satisfactory

Response Count n (%)
Hardly
Fairly
Occasionally
ever
often

Very
often

38 (37.3)

25 (24.5)

26 (25.5)

7 (6.9)

6 (5.9)

35 (34.3)
27 (26.5)
40 (39.2)
37 (36.3)
27 (26.5)
52 (51.0)
64 (62.7)

27 (26.5)
30 (29.4)
18 (17.6)
18 (17.6)
23 (22.5)
16 (15.7)
10 (9.8)

30 (29.4)
34 (33.3)
19 (18.6)
23 (22.5)
26 (25.5)
20 (19.6)
16 (15.7)

3 (2.9)
8 (7.8)
10 (9.8)
4 (3.9)
15 (14.7)
7 (6.9)
6 (5.9)

7 (6.9)
3 (2.9)
15 (14.7)
20 (19.6)
11 (10.8)
7 (6.9)
6 (5.9)

Table 4: Frequency of social domain responses

Never
Behavioral change
(New question)
Inability to function
Unsatisfactory diet
Meal interruption
Irritability
Difficulty doing job

Response Count n (%)
Hardly
Fairly
Occasionally
ever
often

Very
often

59 (57.8)

19 (18.6)

15 (14.7)

4 (3.9)

5 (4.9)

68 (66.7)
62 (60.8)
59 (57.8)
71 (69.6)
78 (76.5)

27 (26.5)
22 (21.6)
24 (23.5)
15 (14.7)
18 (17.6)

3 (2.9)
9 (8.8)
13 (12.7)
11 (10.8)
3 (2.9)

2 (2.0)
5 (4.9)
3 (2.9)
3 (2.9)
2 (2.0)

2 (2.0)
4 (3.9)
3 (2.9)
2 (2.0)
1 (1.0)

Table 5: Frequency of physical domain responses

Never
Speech or chewing
problems (New question)
Pronunciation problem
Bad sense of taste

!

Response Count n (%)
Hardly
Fairly
Occasionally
ever
often

Very
often

32 (31.4)

29 (28.4)

15 (14.7)

8 (7.8)

18 (17.6)

84 (82.4)
74 (72.5)

9 (8.8)
16 (15.7)

3 (2.9)
11 (10.8)

1 (1.0)
0 (0.0)

5 (4.9)
1 (1.0)
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Table 6: Frequency of esthetic domain responses

Response Count n (%)
Hardly
Fairly
Occasionally
ever
often

Never
Concern about
appearance
(New question)

33 (32.4)

16 (15.7)

29 (28.4)

9 (8.8)

Very
often
15 (14.7)

Table 7: Prevalence of perceived impact of oral health on quality of life (new instrument)

Item description
Psychological
limitation
Social limitation
Physical limitation
Concerns about
appearance

N

Very often

Fairly often Occasionally

39

6 (15.4%)

7 (18%)

26 (66.6%)

24
41

5 (20.8%)
18 (44%)

4 (16.7%)
8 (19.5%)

15 (62.5%)
15 (36.5%)

53

15 (28.3%)

9 (17%)

29 (54.7%)

Table 8: Severity of the impact

Severity of Impact (total score)
OHIP-14
Mild (0-18)
Moderate (19-36)
Severe (37-56)
New instrument
Mild (0-4)
Moderate (5-8)
Severe (9-12)

N (%)
78 (76.5)
19 (18.6%)
5 (4.9%)
74 (72.5)
19 (18.6%)
9 (8.8%)

Table 9: Distribution of the chief complaint

Chief Complaint

N (%)

Problem or pain
Restoration
Regular visit

!

27 (26.3)
55 (54%)
20 (19.7%)

+&!

Table 10: Psychological domain- Generalized Estimating Equation

Parameter
Age
Gender
Female
Male
Educational level
Female
High school
Some college
College graduate
Master degree
Doctor/doctorate
Educational level
Male
High school
Some college
College graduate
Master degree
Doctor/doctorate

Standard
Estimate
0.0148

95% Confidence interval
Lower limit
Upper limit
0.0048
0.0247

Significance
< .0001

22.3780
0.0000

21.6178
0.0000

23.1381
0.0000

< .0001

1.6538
1.3340
0.0189
0.7526
0.0000

0.6547
0.4168
-0.8396
-0.1566
0.0000

2.6528
2.2512
0.8775
1.6619
0.0000

0.0012
0.0044
0.9656
0.1047

19.1199
21.7561
22.4720
21.3761
0.0000

17.8562
20.7284
21.5830
21.3761
0.0000

20.3837
22.7839
23.3611
21.3761
0.0000

< .0001
< .0001
< .0001

Table 11: Social domain- Generalized Estimating Equation

Parameter
Age
Gender
Female
Male
Educational level
Female
High school
Some college
College graduate
Master degree
Doctor/doctorate
Educational level
Male
High school
Some college
College graduate
Master degree
Doctor/doctorate

!

Standard
Estimate
0.0161

95% Confidence interval
Lower limit
Upper limit
0.0009
0.0313

Significance
0.0374

20.1741
0.0000

18.7164
0.0000

21.6317
0.0000

< .0001

2.1013
1.7742
0.7214
0.5986
0.0000

-0.0352
-0.3349
-1.3880
-1.6020
0.0000

4.2377
3.8832
2.8308
2.7992
0.0000

0.0539
0.0992
0.5027
0.5939

17.5823
20.1267
20.8944
19.8686
0.0000

15.4214
18.4005
19.2584
19.8686
0.0000

19.7432
21.8529
22.5304
19.8686
0.0000

< .0001
< .0001
< .0001
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Table 12: Physical domain- Generalized Estimating Equation

Parameter
Age
Gender
Female
Male
Educational level
Female
High school
Some college
College graduate
Master degree
Doctor/doctorate
Educational level
Male
High school
Some college
College graduate
Master degree
Doctor/doctorate

Standard
Estimate
0.0422

95% Confidence interval
Lower limit
Upper limit
0.0121
0.0722

Significance
0.0059

23.2287
0.0000

20.6337
0.0000

25.8236
0.0000

< .0001

1.2346
-0.2783
-1.5188
-0.3752
0.0000

-1.7298
-2.7105
-3.8175
-2.8145
0.0000

4.1991
2.1539
0.7798
2.0642
0.0000

0.4143
0.8226
0.1953
0.7631

20.7673
23.0424
23.6904
24.2055
0.0000

17.0179
19.7546
20.7572
24.2055
0.0000

24.5167
26.3302
26.6236
24.2055
0.0000

< .0001
< .0001
< .0001

Table 13: Esthetic domain- Generalized Estimating Equation

Parameter
Age
Gender
Female
Male
Educational level
Female
High school
Some college
College graduate
Master degree
Doctor/doctorate
Educational level
Male
High school
Some college
College graduate
Master degree
Doctor/doctorate
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Standard
Estimate
0.0159

95% Confidence interval
Lower limit
Upper limit
-0.0034
0.0351

Significance
0.1064

-0.0535
0.0000

-1.4299
0.0000

1.3228
0.0000

0.9393

24.1972
24.2935
23.2851
23.6508
0.0000

22.8155
23.0589
22.1119
23.6508
0.0000

25.5788
25.5280
24.4584
23.6508
0.0000

< .0001
< .0001
< .0001
.

-0.9714
0.1394
0.1783
0.2750
0.0000

-3.0124
-1.6837
-1.5185
0.0000
0.0000

1.0697
1.9624
1.8751
0.2750
0.0000

0.3509
0.8809
0.8368
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Table 14: Psychological Domain Percentage Agreement and Correlation

Spearman correlation
Observed
Significance level
Value (rs)
p (2-tailed)
0.70
0.000
0.62
0.000
0.51
0.000
0.58
0.000
0.62
0.000
0.76
0.000
0.66
0.000

Percentage
Agreement
(%)
62
57
43
45
50
65
59

Item
Difficulty relaxing
Painful aching
Embarrassment
Self conscious
Uncomfortable with food
Feel tense
Life is less satisfactory

Table 15: Social Domain Percentage Agreement and Correlation

Item

Percentage
Agreement (%)

Inability to function
Unsatisfactory diet
Meals interruption
Irritability
Difficulty doing regular job

64
62
67
66
69

Spearman correlation
Observed
Significance level
Value (rs)
p (2-tailed)
0.61
0.000
0.64
0.000
0.72
0.000
0.63
0.000
0.69
0.000

Table 16: Physical Domain Percentage Agreement and Correlation

Item

Percentage
Agreement (%)

Pronunciation difficulties
Change of taste

40
40

Spearman correlation
Observed
Significance level
Value (rs)
p (2-tailed)
0.40
0.000
0.39
0.000

Table 17: Reliability of the new instrument

Domain

Cronbach's Alpha (!)

Psychological
Social
Physical

!

0.93
0.91
0.7
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Table 18: Psychological domain sensitivity and specificity

Difficulty relaxing
Painful aching
Embarrassment
Self conscious
Uncomfortable with food
Feel tense
Life is less satisfactory

Estimated
Value %
85
75
86
69
76
59
78
57
86
62
85
85
82
93

Sensitivity
Specificity
Sensitivity
Specificity
Sensitivity
Specificity
Sensitivity
Specificity
Sensitivity
Specificity
Sensitivity
Specificity
Sensitivity
Specificity

95% Confidence Interval
Lower Limit Upper Limit
73
93
58
87
74
93
53
81
63
86
41
71
65
88
42
71
73
94
47
74
74
92
68
94
71
90
75
99

Table 19: Social domain sensitivity and specificity

Inability to function
Unsatisfactory diet
Meals interruption
Irritability
Difficulty doing regular job

Sensitivity
Specificity
Sensitivity
Specificity
Sensitivity
Specificity
Sensitivity
Specificity
Sensitivity
Specificity

Estimated
Value %
82
100
86
67
86
63
86
75
81
100

95% Confidence Interval
Lower Limit Upper Limit
73
89
56
100
76
92
41
86
76
92
39
83
77
92
47
92
72
88
52
100

Table 20: Physical domain sensitivity and specificity

Pronunciation difficulties
Change of taste

!

Sensitivity
Specificity
Sensitivity
Specificity

Estimated
Value %
66
100
67
92

+(!

95% Confidence Interval
Lower Limit Upper Limit
55
75
63
100
56
76
60
99

!
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FIGURES

Oral Pain &
Discomfort
Oral Disease &
Tissue Damage!
Oral
Functional
limitation

Oral
Disadvantage

Self-Rated
Oral Health

Figure.1. Multidimensional conceptual model of oral health specifying relations between
dimensions of oral health.
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Painful aching
Uncomfortable with food

Figure 2: Frequency of psychological domain responses
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0

Never
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Figure 3: Frequency of social domain responses
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Figure 4: Frequency of physical domain responses
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Figure. 5: Frequency of esthetic domain responses
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Figure 6: Frequency of chief complaints
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Figure 7-a: The correlation between the new question and OHIP-14 questions in the
psychological domain!

!
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Figure 7-b: The correlation between the new question and OHIP-14 questions in the
psychological domain!

!
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Figure 8-a: The correlation between the new question and OHIP-14 questions in the
social domain!

!
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Figure 8-b: The correlation between the new question and OHIP-14
questions in the social domain!

Figure 9: The correlation between the new question and OHIP-14 questions in the
physical domain!

!

''!

!

56

!
REFERENCES:
1.

Baba K., Igarashi Y., Nishiyama A., John M.T., Akagawa Y., Ikebe K., Ishigami T., Kobayashi H.,
and Yamashita S., Patterns of missing occlusal units and oral health-related quality of life in SDA
patients. Journal of oral rehabilitation, 2008. 35(8): p. 621-628.

2.

Cunha-Cruz J., Hujoel P.P., and Kressin N.R., Oral health-related quality of life of periodontal
patients. Journal of periodontal research, 2007. 42(2): p. 169-176.

3.

Nickenig H.J., Wichmann M., Andreas S.K., and Eitner S., Oral health-related quality of life in
partially edentulous patients: assessments before and after implant therapy. Journal of CranioMaxillo-Facial Surgery, 2008. 36(8): p. 477-480.

4.

Othman W.N., Muttalib K.A., Bakri R., Doss J.G., Jaafar N., Salleh N.C., and Chen S., Validation of
the Geriatric Oral Health Assessment Index (GOHAI) in the Malay language. Journal of public health
dentistry, 2006. 66(3): p. 199-204.

5.

Gilbert G.H., Meng X., Duncan R.P., and Shelton B.J., Incidence of tooth loss and prosthodontic
dental care: effect on chewing difficulty onset, a component of oral health-related quality of life.
Journal of the American Geriatrics Society, 2004. 52(6): p. 880-885.

6.

Ergul S. and Akar G.C., Reliability and validity of the Geriatric Oral Health Assessment Index in
Turkey. Journal of gerontological nursing, 2008. 34(9): p. 33-39.

7.

Locker D., Clarke M., and Payne B., Self-perceived oral health status, psychological well-being, and
life satisfaction in an older adult population. Journal of dental research, 2000. 79(4): p. 970-975.

8.

Gift H.C. and Atchison K.A., Oral health, health, and health-related quality of life. Medical care,
1995. 33(11 Suppl): p. NS57-77.

9.

Bagewitz I.C., Soderfeldt B., Nilner K., and Palmqvist S., Dimensions of oral health-related quality of
life in an adult Swedish population. Acta Odontologica Scandinavica, 2005. 63(6): p. 353-360.

10. Gift H.C. and Redford M., Oral health and the quality of life. Clinics in geriatric medicine, 1992.
8(3): p. 673-683.
11. Reisine S.T., Fertig J., Weber J., and Leder S., Impact of dental conditions on patients' quality of life.
Community Dentistry & Oral Epidemiology, 1989. 17(1): p. 7-10.
12. Ettinger R.L., Oral disease and its effect on the quality of life. Gerodontics, 1987. 3(3): p. 103-106.
13. Hollister M.C. and Weintraub J.A., The association of oral status with systemic health, quality of life,
and economic productivity. Journal of dental education, 1993. 57(12): p. 901-912.
14. Locker D., An Introduction to Behavioural Science and Dentistry. 1989, London: Routledge.
15. Locker D., Concepts of Oral Health. Disease and the Quality of Life, in Slade G.,ed. Measuring Oral
Health and Quality of Life. Chapel Hill: University of North Carolina, Dental Ecology 1997.

!

'(!

16. Locker D., Matear D., Stephens M., and Jokovic A., Oral health-related quality of life of a population
of medically compromised elderly people. Community dental health, 2002. 19(2): p. 90-97.
17. Kressin N., Spiro A., 3rd, Bosse R., Garcia R., and Kazis L., Assessing oral health-related quality of
life: findings from the normative aging study. Medical care, 1996. 34(5): p. 416-427.
18. Atchison K.A., Matthias R.E., Dolan T.A., Lubben J.E., De Jong F., Schweitzer S.O., and MayerOakes S.A., Comparison of oral health ratings by dentists and dentate elders. Journal of public health
dentistry, 1993. 53(4): p. 223-230.
19. Allen P.F., Assessment of oral health related quality of life. Health & Quality of Life Outcomes, 2003.
1: p. 40.
20. Kressin N.R., Symposium on self-reported assessments of oral health outcomes. Introduction. Journal
of dental education, 1996. 60(6): p. 485-487.
21. Ainamo J B.D., Beagrie G, Cutress T, Martin J, Sarco-Infirri J, Development of the World Health
Organisation (WHO) community periodontal index of treatment needs (CPITN). Int Dent J 1982. 32:
p. 281-291.
22. Slade G.D., Spencer A.J., Locker D., Hunt R.J., Strauss R.P., and Beck J.D., Variations in the social
impact of oral conditions among older adults in South Australia, Ontario, and North Carolina.
Journal of dental research, 1996. 75(7): p. 1439-1450.
23. Atchison K.A. and Dolan T.A., Development of the Geriatric Oral Health Assessment Index. Journal
of dental education, 1990. 54(11): p. 680-687.
24. Allen P.F. and McMillan A.S., The impact of tooth loss in a denture wearing population: an
assessment using the Oral Health Impact Profile. Community dental health, 1999. 16(3): p. 176-180.
25. Dolan T.A., The sensitivity of the Geriatric Oral Health Assessment Index to dental care. Journal of
dental education, 1997. 61(1): p. 37-46.
26. Gilbert G.H., Duncan R.P., Heft M.W., Dolan T.A., and Vogel W.B., Multidimensionality of oral
health in dentate adults. Medical care, 1998. 36(7): p. 988-1001.
27. Locker D., Measuring oral health: a conceptual framework. Community dental health, 1988. 5(1): p.
3-18.
28. Wood P.H., Appreciating the consequences of disease: the international classification of impairments,
disabilities, and handicaps. WHO chronicle, 1980. 34(10): p. 376-380.
29. Slade G.D. and Spencer A.J., Development and evaluation of the Oral Health Impact Profile.
Community dental health, 1994. 11(1): p. 3-11.
30. Adulyanon S.S., Aubrey Oral Impacts on Daily Performances, in Slade G.,ed. Measuring Oral Health
and Quality of Life. Chapel Hill University of North Carolina, Dental Ecology 1997.

!

58

!
31. Kressin N.R., Jones J.A., Orner M.B., and Spiro A., 3rd, A new brief measure of oral quality of life.
Preventing Chronic Disease, 2008. 5(2): p. A43.
32. John M.T., Hujoel P., Miglioretti D.L., LeResche L., Koepsell T.D., and Micheelis W., Dimensions of
oral-health-related quality of life. Journal of dental research, 2004. 83(12): p. 956-960.
33. Nikias M.K., Sollecito W.A., and Fink R., An oral health index based on ranking of oral status
profiles by panels of dental professionals. Journal of public health dentistry, 1979. 39(1): p. 16-26.
34. Marcus M., Koch A.L., and Gershen J.A., Construction of a population index of adult oral health
status derived from dentists' preferences. Journal of public health dentistry, 1983. 43(4): p. 284-294.
35. Leao A. and Sheiham A., The development of a socio-dental measure of dental impacts on daily
living. Community dental health, 1996. 13(1): p. 22-26.
36. Locker D. and Miller Y., Evaluation of subjective oral health status indicators. Journal of public
health dentistry, 1994. 54(3): p. 167-176.
37. Cushing A.M., Sheiham A., and Maizels J., Developing socio-dental indicators--the social impact of
dental disease. Community dental health, 1986. 3(1): p. 3-17.
38. Sheiham A.C., Annie M. , The Social Impacts of Dental Disease, in Slade G.,ed. Measuring Oral
Health and Quality of Life. Chapel Hill: University of North Carolina, Dental Ecology 1997.
39. Nordenram G., Ronnberg L., and Winblad B., The perceived importance of appearance and oral
function, comfort and health for severely demented persons rated by relatives, nursing staff and
hospital dentists. Gerodontology, 1994. 11(1): p. 18-24.
40. Strauss R.P., The Dental Impact Profile in Slade G.,ed. Measuring Oral Health and Quality of Life.
Chapel Hill: University of North Carolina, Dental Ecology 1997.
41. Locker D. and Slade G., Association between clinical and subjective indicators of oral health status in
an older adult population. Gerodontology, 1994. 11(2): p. 108-114.
42. Thomson W.M., Lawrence H.P., Broadbent J.M., and Poulton R., The impact of xerostomia on oralhealth-related quality of life among younger adults. Health & Quality of Life Outcomes, 2006. 4: p.
86.
43. Slade G.D., Derivation and validation of a short-form oral health impact profile. Community
Dentistry & Oral Epidemiology, 1997. 25(4): p. 284-290.
44. Allen F. and Locker D., A modified short version of the oral health impact profile for assessing
health-related quality of life in edentulous adults. International Journal of Prosthodontics, 2002. 15(5):
p. 446-450.
45. Locker D., Subjective Oral Health Status Indicators in Slade G.,ed. Measuring Oral Health and
Quality of Life. Chapel Hill University of North Carolina, Dental Ecology 1997.

!

')!

46. Masalu J.R. and Astrom A.N., Applicability of an abbreviated version of the oral impacts on daily
performances (OIDP) scale for use among Tanzanian students. Community Dentistry & Oral
Epidemiology, 2003. 31(1): p. 7-14.
47. Frisch M.B., Cornell J., Villanueva M., and Retzlaff P.J., Clinical Validation of the Quality of Life
Inventory: A Measure of Life Satisfaction for Use in Treatment Planning and Outcome Assessment.
Psychological assessment, 1992. 4(1): p. 92-101.
48. Service T.S.G.U.S.P.H. Oral Health in America: a report of the wurgeon general. 2000; Available
from: http://www.nidr.nih.gov/sgr/sgrohweb/home.htm.
49. Steele J.G., Sanders A.E., Slade G.D., Allen P.F., Lahti S., Nuttall N., and Spencer A.J., How do age
and tooth loss affect oral health impacts and quality of life? A study comparing two national samples.
Community Dentistry & Oral Epidemiology, 2004. 32(2): p. 107-114.
50. McGrath C. and Bedi R., The association between dental anxiety and oral health-related quality of
life in Britain. Community Dentistry & Oral Epidemiology, 2004. 32(1): p. 67-72.
51. Hassel A.J., Rolko C., Leisen J., Schmitter M., Rexroth W., and Leckel M., Oral health-related
quality of life and somatization in the elderly. Quality of Life Research, 2007. 16(2): p. 253-261.
52. Tsakos G., Sheiham A., Iliffe S., Kharicha K., Harari D., Swift C.G., Gillman G., and Stuck A.E., The
impact of educational level on oral health-related quality of life in older people in London. European
journal of oral sciences, 2009. 117(3): p. 286-292.
53. Sandberg G.E. and Wikblad K.F., Oral health and health-related quality of life in type 2 diabetic
patients and non-diabetic controls. Acta Odontologica Scandinavica, 2003. 61(3): p. 141-148.
54. Heydecke G., [Patient-based outcome measures: oral health-related quality of life]. Schweizer
Monatsschrift fur Zahnmedizin, 2002. 112(6): p. 605-611.
55. McMillan A.S., Leung K.C., Leung W.K., Wong M.C., Lau C.S., and Mok T.M., Impact of Sjogren's
syndrome on oral health-related quality of life in southern Chinese. Journal of oral rehabilitation,
2004. 31(7): p. 653-659.
56. Lawrence H.P., Thomson W.M., Broadbent J.M., and Poulton R., Oral health-related quality of life in
a birth cohort of 32-year olds. Community Dentistry & Oral Epidemiology, 2008. 36(4): p. 305-316.
57. Brennan D.S., Spencer A.J., and Roberts-Thomson K.F., Tooth loss, chewing ability and quality of
life. Quality of Life Research, 2008. 17(2): p. 227-235.
58. Sheiham A., Steele J.G., Marcenes W., Tsakos G., Finch S., and Walls A.W., Prevalence of impacts
of dental and oral disorders and their effects on eating among older people; a national survey in
Great Britain. Community Dentistry & Oral Epidemiology, 2001. 29(3): p. 195-203.
59. Baba K., Igarashi Y., Nishiyama A., John M.T., Akagawa Y., Ikebe K., Ishigami T., Kobayashi H.,
and Yamashita S., The relationship between missing occlusal units and oral health-related quality of
life in patients with shortened dental arches. International Journal of Prosthodontics, 2008. 21(1): p.
72-74.

!

60

!
60. Tsakos G., Marcenes W., and Sheiham A., The relationship between clinical dental status and oral
impacts in an elderly population. Oral Health & Preventive Dentistry, 2004. 2(3): p. 211-220.
61. Tsakos G., Steele J.G., Marcenes W., Walls A.W., and Sheiham A., Clinical correlates of oral healthrelated quality of life: evidence from a national sample of British older people. European journal of
oral sciences, 2006. 114(5): p. 391-395.
62. Ikebe K., Matsuda K., Morii K., Wada M., Hazeyama T., Nokubi T., and Ettinger R.L., Impact of dry
mouth and hyposalivation on oral health-related quality of life of elderly Japanese. Oral Surgery Oral
Medicine Oral Pathology Oral Radiology & Endodontics, 2007. 103(2): p. 216-222.
63. Yu D.S., Lee D.T., Hong A.W., Lau T.Y., and Leung E.M., Impact of oral health status on oral
health-related quality of life in Chinese hospitalised geriatric patients. Quality of Life Research,
2008. 17(3): p. 397-405.
64. Locker D., Dental status, xerostomia and the oral health-related quality of life of an elderly
institutionalized population. Special Care in Dentistry, 2003. 23(3): p. 86-93.
65. Strassburger C., Heydecke G., and Kerschbaum T., Influence of prosthetic and implant therapy on
satisfaction and quality of life: a systematic literature review. Part 1--Characteristics of the studies.
International Journal of Prosthodontics, 2004. 17(1): p. 83-93.
66. Att W. and Stappert C., Implant therapy to improve quality of life. Quintessence international, 2003.
34(8): p. 573-581.
67. Allen P.F., McMillan A.S., and Walshaw D., A patient-based assessment of implant-stabilized and
conventional complete dentures. Journal of Prosthetic Dentistry, 2001. 85(2): p. 141-147.
68. Awad M.A., Locker D., Korner-Bitensky N., and Feine J.S., Measuring the Effect of Intra-oral
Implant Rehabilitation on Health-related Quality of Life in a Randomized Controlled Clinical Trial.
Journal of dental research, 2000. 79(9): p. 1659-1663.
69. Heydecke G., Locker D., Awad M.A., Lund J.P., and Feine J.S., Oral and general health-related
quality of life with conventional and implant dentures. Community Dentistry & Oral Epidemiology,
2003. 31(3): p. 161-168.
70. John M.T., Slade G.D., Szentpetery A., and Setz J.M., Oral health-related quality of life in patients
treated with fixed, removable, and complete dentures 1 month and 6 to 12 months after treatment.
International Journal of Prosthodontics, 2004. 17(5): p. 503-511.
71. McGrath C., Comfort M.B., Lo E.C., and Luo Y., Can third molar surgery improve quality of life? A
6-month cohort study. Journal of Oral & Maxillofacial Surgery, 2003. 61(7): p. 759-763.
72. De Oliveira C.M. and Sheiham A., Orthodontic treatment and its impact on oral health-related
quality of life in Brazilian adolescents. Journal of orthodontics, 2004. 31(1): p. 20-27.
73. Hatch J.P., Rugh J.D., Clark G.M., Keeling S.D., Tiner B.D., and Bays R.A., Health-related quality of
life following orthognathic surgery. International Journal of Adult Orthodontics & Orthognathic
Surgery, 1998. 13(1): p. 67-77.

!

,%!

74. Bennett M.E. and Phillips C.L., Assessment of health-related quality of life for patients with severe
skeletal disharmony: a review of the issues. International Journal of Adult Orthodontics &
Orthognathic Surgery, 1999. 14(1): p. 65-75.
75. Dao T.T., Lavigne G.J., Charbonneau A., Feine J.S., and Lund J.P., The efficacy of oral splints in the
treatment of myofascial pain of the jaw muscles: a controlled clinical trial. Pain, 1994. 56(1): p. 8594.
76. McGrath C., Wong A.H., Lo E.C., and Cheung C.S., The sensitivity and responsiveness of an oral
health related quality of life measure to tooth whitening. Journal of dentistry, 2005. 33(8): p. 697-702.
77. Schliephake H., Ruffert K., and Schneller T., Prospective study of the quality of life of cancer patients
after intraoral tumor surgery. Journal of Oral & Maxillofacial Surgery, 1996. 54(6): p. 664-669.
78. Van Wijk A., Kieffer J.M., and Lindeboom J.H., Effect of third molar surgery on oral health-related
quality of life in the first postoperative week using Dutch version of Oral Health Impact Profile-14.
Journal of Oral & Maxillofacial Surgery, 2009. 67(5): p. 1026-1031.
79. Ozcelik O., Haytac M.C., and Seydaoglu G., Immediate post-operative effects of different periodontal
treatment modalities on oral health-related quality of life: a randomized clinical trial. Journal of
clinical periodontology, 2007. 34(9): p. 788-796.
80. Reissmann D.R., John M.T., Schierz O., and Wassell R.W., Functional and psychosocial impact
related to specific temporomandibular disorder diagnoses. Journal of dentistry, 2007. 35(8): p. 643650.
81. Schierz O., John M.T., Reissmann D.R., Mehrstedt M., and Szentpetery A., Comparison of perceived
oral health in patients with temporomandibular disorders and dental anxiety using oral health-related
quality of life profiles. Quality of Life Research, 2008. 17(6): p. 857-866.
82. Barros Vde M., Seraidarian P.I., Cortes M.I., and de Paula L.V., The impact of orofacial pain on the
quality of life of patients with temporomandibular disorder. Journal of orofacial pain, 2009. 23(1): p.
28-37.
83. Zhang M., McGrath C., and Hagg U., Changes in oral health-related quality of life during fixed
orthodontic appliance therapy. American Journal of Orthodontics & Dentofacial Orthopedics, 2008.
133(1): p. 25-29.
84. Chen M., Wang D.-W., and Wu L.-P., Fixed Orthodontic Appliance Therapy and Its Impact on Oral
Health-Related Quality of Life in Chinese Patients. The Angle Orthodontist. 80(1): p. 49-53.
85. Hassan A.H. and Amin H.E.-S., Association of orthodontic treatment needs and oral health-related
quality of life in young adults. American Journal of Orthodontics and Dentofacial Orthopedics.
137(1): p. 42-47.
86. The World Health Organization quality of life assessment (WHOQOL): Position paper from the
World Health Organization. Social science & medicine, 1995. 41(10): p. 1403-1409.

!

62

!
87. Hays R.D., Anderson R., and Revicki D., Psychometric considerations in evaluating health-related
quality of life measures. . Quality of Life Research, 1993 2(6): p. 441-449.
88. Mason J., Pearce M.S., Walls A.W., Parker L., and Steele J.G., How do factors at different stages of
the lifecourse contribute to oral-health-related quality of life in middle age for men and women?
Journal of dental research, 2006. 85(3): p. 257-261.
89. Campbell DT F.D., Convergent and discriminate validation by the multitrait-multimethod matrix.
Psych Bull, 1959. 56: p. 81-105.
90. Nunnally J., Psychometric Theory. 2nd ed New York: McGraw-Hill ed. 1978.
91. Robinson P.G., Gibson B., Khan F.A., and Birnbaum W., Validity of two oral health-related quality of
life measures. Community Dentistry & Oral Epidemiology, 2003. 31(2): p. 90-99.
92. Streiner D N.G., Health measurement scales: a practical guide to their development and use. 1989:
Oxford: Open University Press.
93. Allen P.F. and Locker D., Do item weights matter? An assessment using the oral health impact
profile. Community dental health, 1997. 14(3): p. 133-138.
94. Allison P., Locker D., Jokovic A., and Slade G., A cross-cultural study of oral health values. Journal
of dental research, 1999. 78(2): p. 643-649.
95. McGrath C. and Bedi R., Population based norming of the UK oral health related quality of life
measure (OHQoL-UK). British dental journal, 2002. 193(9): p. 521-524.

!
!
!

!

,&!

!

64

!

APPENDICES

Appendix A: Survey questionnaire
Appendix B: Informed consent Form
Appendix C: Research authorization form for limited release of protected health
information form

!

,'!

!

66

!

APPENDIX A: Survey Questionnaire
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APPENDIX C: Research Authorization Form for Limited Release of
Protected Health Information Form
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Title of study: Validation of a Short-form Measure of Oral Health-Related Quality of Life. The
Relation Between Patients’ Self-Perception to the Impact of Oral health on Quality of Life and
the Complexity of Oral Conditions
Principal Investigator: Paul C. Stark, MS, ScD
IRB #: 9299
Subject’s Name:

__________________________ ID Number:

_____________

We know that information about you and your health is private. We are dedicated to protecting
the privacy of that information. Because of this promise, we must get your written authorization
(permission) before we may use or disclose your protected health information or share it with
others for research purposes. This form gives that permission. It also helps us make sure that you
are correctly told how this information will be used or disclosed. Please read the information
below carefully before signing this form. Please ask any questions you may have about this form
or its uses. You can decide to sign or not to sign this form. However, if you choose not to sign
this authorization, you will not be able to take part in the research study. Whatever choice you
make about this research study, it will not have an effect on your access to medical care.
USE AND DISCLOSURE COVERED BY THIS AUTHORIZATION
DO NOT SIGN A BLANK FORM. You or your authorized representative should thoroughly
read the information below before signing this form.
Who will disclose, receive, and/or use the information? This form will authorize the following
person(s), class(es) of persons, and/or organization(s) to disclose, use, and receive the
information*:
• Every research site carrying out this study. This includes Tufts University School of Dental
Medicine. It also includes each site’s research staff.
• Health care providers who provide services to you as part of this research study.
• The United States Food and Drug Administration (FDA) and other groups that have the right
to use the information as required by law.
• The members and staff of any Institutional Review Board (IRB) that oversees this research
study.
• The Principal Investigator: Dr. Paul C. Stark
• Study Coordinator: Dr. Tofool A. Alghanem
•

!

Other Investigators and members of the research team: Dr. Robert J. Chapman, Dr. Matthew
D. Finkelman and Dr. James B. Hanley

(&!

*

If, during the course of the research, one of the companies or institutions listed above merges
with, or is purchased by, another company or institution, this authorization to use or disclose
protected health information in the research will extend to the successor company or institution.
What information will be used or disclosed?
Clinical and radiographic examination results including: endodontic, periodontal, prosthetic
evaluation and the medical history data will be extracted for the electronic health record system at
TUSDM.
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SPECIFIC UNDERSTANDINGS
By signing this research authorization form, you give permission for the use and/or disclosure of
your protected health information described above. The purpose for the uses and disclosures you
are authorizing is to carry out the research study explained to you during the informed consent
process. It is also to ensure that the information relating to the research is available to all parties
who may need it for research purposes. Your protected health information may be used as
necessary for your research-related treatment or to collect payment for your research-related
treatment (when applicable). It may also be used to run the business operations of the institution.
This information may be redisclosed or used for other purposes if a recipient described in this
form is not required by law to protect the privacy of the information.
You have a right to refuse to sign this authorization. While your health care outside the study, the
payment for your health care, and your health care benefits will not be affected if you do not sign
this form, you will not be able to take part in the research study described in this authorization if
you do not sign this form.
If you sign this authorization, you will have the right to cancel it at any time, except to the extent
that Tufts University School of Dental Medicine has already taken action based upon your
authorization or needs the information to complete analysis and reports of data for this research
study. This authorization will never expire until and unless you cancel it. To cancel this
authorization, please contact the HIPAA Privacy Officer for Research: Janet Markel at phone #
617-636-0373 or at One Kneeland Street, Room # 334, Boston, MA 02111.
You have a right to receive a copy of this form after you have signed it.
SIGNATURE
I have read this form and all of my questions about this form have been answered. By signing
below, I acknowledge that I have read and accept all of the above.
_________________________________________
Signature of Subject or Authorized Representative
_________________________________________
Print Name of Subject or Authorized Representative
_________________________________________
Date
_________________________________________
Relationship of the person signing as Subject or Authorized
Representative above to the Subject
_________________________________________
Print Name of Individual Explaining this Research
Authorization Form

!
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CONTACT INFORMATION
The contact information of the subject or authorized representative who signed this form should
be filled in below.
Address:

Telephone:
(daytime)
(evening)
E-mail Address (optional):
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