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ABSTRACT 

Among researchers and in the general population, awareness of the 
impact of health and health care on the quality of human life is 
increasing. An important medical and dental research area that 
addresses this issue is health measurement scales and psychome-
trics. Such instruments have numerous uses, such as to screen 
psychosocial aspects in individual patient care, assess perceived 
health or disease in population surveys, measure outcome in clini-
cal trials, and gather data for cost-utility analyses. Assessing and 
improving oral health-related quality of life (OHRQoL), orofacial 
function, and orofacial aesthetics are three major goals in dental 
care. The overall aim of this thesis was to describe how three 
assessment tools were developed—using current scientific 
methodology—to measure these concepts in the Swedish culture. 
This thesis comprises five studies. 

In article I, recommended guidelines were used to translate the 
Oral Health Impact Profile (OHIP), an OHRQoL instrument, into 
Swedish. A group of 145 consecutive patients comprising five 
diagnostic groups participated in reliability and validity evaluations 
of OHIP-S, the Swedish OHIP version. Data supported excellent 
reliability and acceptable validity. 

In article II, the Jaw Functional Limitation Scale (JFLS) was 
developed, and reliability and validity were assessed in 132 
consecutive patients from five diagnostic groups. An expert panel 
identified 52 functional limitation items. Rasch methodology 
reduced the number of items to 20 and assessed model fit. Three 
constructs were identified—mastication, vertical jaw mobility, and 
emotional and verbal expression—and good reliability and validity 
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were found. The JFLS-20 is an organ-specific instrument for 
assessing functional status of the masticatory system while the 
shorter JFLS-8 assesses global functional limitation.  

Article III describes development of the Orofacial Aesthetic 
Scale (OAS), in particular its conceptual framework, measurement 
model, and method of questionnaire item generation. Interview 
and questionnaire data from 17 prosthodontic patients created an 
initial 28-item pool. After focus group reduction and pilot testing, 
a final 8-item instrument was generated. Exploratory factor 
analysis investigated OAS dimensionality, and item analysis was 
performed in 119 subjects. Forward and backward translations 
and reconciliation produced an English version of the instrument. 
Exploratory factor analysis supported OAS unidimensionality. 

In article IV, psychometric properties of the OAS were 
evaluated in 119 patients from four groups: aesthetically com-
promised, functional disability, and two age- and gender-matched 
control groups. Various methods of testing reliability and validity 
supported good score reliability and validity. 

In article V, the OAS was part of a mail survey to a national 
sample of 3000 persons and normative values were derived. Survey 
respondents totaled 1406, and missing data were analyzed. There 
was a significant difference in OAS for age, gender, self-reported 
oral health, and self-reported general health status groups. Subjects 
who reported extreme satisfaction (item score of 10) varied 
between 17% for “color of the teeth” and 30% for “appearance of 
face” and “profile”.  

The OHIP, JFLS, and OAS are considered well suited for use in 
research and as clinical outcome measures in patients with func-
tional and aesthetic concerns, such as prosthodontic patients.  
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POPULÄRVETENSKAPLIG  
SAMMANFATTNING 

Det finns idag ett ökat medvetande om hur hälsa, ohälsa och vård 
påverkar livskvaliteten. Utveckling av olika hälsomått och livs-
kvalitetsinstrument är ett växande forskningsområde där det är 
individens upplevelse i samband med ett visst tillstånd man under-
söker. Sådana instrument har många användningsområden dels i 
direkta vårdsammanhang, dels i olika forskningsprojekt. Att uppnå 
förbättring avseende funktion, estetik och livskvalitet för 
patienterna, samt att kunna påvisa detta är betydelsefulla mål inom 
tandvården. Avhandlingen, som är baserad på fem delstudier, 
syftar till att utveckla metoder för att mäta oralt relaterad 
livskvalitet, orofacial funktion och orofacial estetik. 

Delstudie I. Ett av de mest välstuderade oralt relaterade 
livskvalitetsinstrumenten är Oral Health Impact Profile (OHIP) 
som innehåller 49 frågor, i 7 undergrupper. Med vetenskaplig 
översättningsmetodik utvecklades en svensk version, OHIP-S och 
denna testades på 145 patienter i fem kliniskt skilda grupper. Data 
presenteras som stödjer god reliabilitet och validitet.  

Delstudie II. Käkfunktions-skalan (JFLS) utvecklades och 132 
patienter från fem diagnostiska grupper deltog. En expertgrupp 
identifierade 52 frågor avseende begränsad käkfunktion och med 
Rasch-metodologi värderades och reducerades antalet frågor. 
Instrumentet som omfattar 20 frågor uppvisar goda psykometriska 
egenskaper. Även en kortare version JFLS-8 kan användas som en 
övergripande skala. 
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Delstudie III. Beskriver hur Orofaciala Estetik-skalan (OAS) 
utvecklades. Efter att det teoretiska begreppet Orofacial estetik 
definierats, intervjuades protetikpatienter utifrån foton av sig 
själva, vilket genererade 28 preliminära frågor. Efter att en 
fokusgrupp reducerat antalet frågor till 8 genomfördes ett pilottest, 
och därefter utarbetades det slutgiltiga instrumentet bestående av 8 
frågor rörande utseende: Ansikte, Profil, Mun, Tandrad, Tand-
form, Tandfärg, Tandkött och Övergripande intryck. Explorator-
isk faktoranalys stödjer OAS unidimensionalitet och instrumentet 
är översatt till engelska. 

Delstudie IV. De psykometriska egenskaperna hos OAS utvär-
derades på 119 patienter från fyra grupper (estetiska problem, 
funktionella problem och två ålders- och könsmatchade kontroll-
grupper). God reliabilitet och validitet kunde påvisas för OAS.  

Delstudie V. Normativa värden för OAS erhölls från en större 
postal nationell enkätundersökning (N=3000). Av de 1406 
individer som svarade på enkäten hade 1159 besvarat samtliga 
frågor. Signifikanta skillnader fanns för ålder, kön, självrappor-
terad oral och generell hälsa för OAS. Andelen individer som 
rapporterade att de var ”mycket nöjda”(10 poäng) varierade 
mellan 17 % (”färgen på tänderna”) och 30 % (”ansiktets utse-
ende” och ”profil”).

De utvecklade instrumenten förefaller lämpade för fortsatt forsk-
ning och som kliniska mätvariabler i populationer med funktion-
ella och estetiska behov, såsom protetikpatienter. 
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PREFACE 

This thesis is based on the following articles, which are referred to 
in the text by their Roman numerals. 

I. Larsson P, List T, Lundström I, Marcusson A, Ohrbach R. 
Reliability and validity of a Swedish version of the Oral Health 
Impact Profile (OHIP-S). Acta Odontol Scand 2004;62:147-152. 

II. Ohrbach R, Larsson P, List T. The Jaw Functional Limitation 
Scale: Development, Reliability and Validity of 8-item and 20-
item versions. J Orofac Pain 2008;22:219-30 

III. Larsson P, John MT, Nilner K, Bondemark L, List T. 
Development of an Orofacial Aesthetic Scale in Prosthodontic 
Patients. Int J Prosthodontics 2010; in press. 

IV. Larsson P, John MT, Nilner K, List T. Reliability and Validity of 
the Orofacial Aesthetic Scale in Prosthodontic Patients. Int J 
Prosthodontics 2010; in press. 

V. Larsson P, List T, Nilner K, John MT. Assessment of orofacial 
aesthetics in the Swedish general population: challenges and 
findings. In manuscript. 

The articles are reprinted with kind permission from Informa 
Healthcare and Quintessence Publishing Co Inc., the copyright 
holders.
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ABBREVIATIONS AND DEFINITIONS 

BMS Burning Mouth Syndrome 
DIDL Dental Impact on Daily Living 
GOHAI General Oral Health Assessment Index 
ICF International Classification of Functioning, Disability 

and Health 
ICIDH International Classification of Impairments, 

Disabilities, and Handicaps 
JFLS Jaw Functional Limitation Scale 
MFIQ Mandibular Functional Impairment Questionnaire
OAS Orofacial Aesthetic Scale 
OHIP Oral Health Impact Profile 
OHIP-S Swedish version of the OHIP 
OHRQoL Oral health-related quality of life 
OMP Oral mucosal pain 
PDS Public Dental Service, Folktandvården 
PSS Primary Sjögren’s Syndrome 
Psychometrics The theory and technique of psychological measure-

ment—such as of knowledge, abilities, attitudes, 
personality traits, and behaviors—primarily by 
questionnaires and tests. Major research objectives are 
construction of instruments and procedures for 
measurement, development, and refinement of 
theoretical approaches to measurement.

QoL Quality of Life 
RDC/TMD Research Diagnostic Criteria for TMD 
SAC Scientific Advisory Committee 
SCL-90 The Symptom Checklist-90 
SF-36 36-item short-form health survey 
TMD Temporomandibular disorders 
VAS Visual analog scale 
WHOQOL World Health Organization Quality of Life Group 
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INTRODUCTION 

The concept of health and quality of life 
Health is something everyone can relate to and conceive1 and is a 
primary goal in medicine.2 But concepts of health and quality of 
life (QoL) are elusive and abstract—while we intuitively grasp their 
meaning, they are difficult to define. The health construct has been 
discussed throughout history, and as early as the second century 
AD, Galen described health as “a state in which we neither suffer 
pain nor are hindered in the functions of daily life”.2, 3 Health 
research is performed in various scientific areas such as dentistry, 
medicine, sociology, psychology, and philosophy.  

Two health theories concern this thesis: the biostatistic or 
analytic perspective and the holistic perspective. The first—the 
biostatistic or analytic perspective—is one of biological function 
and functional ability within an organ or tissue. Boorse4 presented 
this theory, and the goal is survival and reproduction. He defined 
health as “identical with the absence of disease” and disease as “a 
divergence from normality”.  

The second perspective—the holistic perspective—not only re-
fers to survival but also to the individual’s QoL (welfare). Accord-
ing to Nordenfelt2, 5, health is a concept that basically pertains to 
the whole person and can be characterized as “A is completely 
healthy if, and only if, A has the ability, given standard circum-
stances, to reach all his or her vital goals.”2 But holistic health 
needn’t mean that all vital goals are achieved, rather, that the 
individual has the basic ability to realize his or her goals within the 
circumstances.
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The QoL concept has numerous definitions, and assessment 
methods vary. There still seems to be no consensus on this issue.6

The World Health Organization Quality of Life (WHOQOL) 
Group defines QoL as  

the individual’s perception of their position in life in the 
context of the culture and value systems in which they 
live and in relation to their goals, expectations, 
standards and concerns.7

The definition proposed by the Centre of Health Promotion in 
Toronto states “Quality of life is concerned with the degree to 
which a person enjoys the important possibilities of life.”8 Locker6

simply defines QOL with this question: How good is your life for 
you? He explains that this definition respects the autonomy of the 
individual and that patients can provide information that is in their 
own interests. 

Some aspects of health and QoL are synonymous, but several 
authors describe the concept of QoL as being much broader than 
that of health.5, 6, 9 Clinical conditions and health problems can have 
an impact on QoL, but according to Locker6 “it is not necessarily 
the case that they do”. For instance, many people with chronic dis-
abling disorders rate their QoL more highly than healthy persons.9

In 1980, in an effort to reconcile the biological thoughts of 
health and disease with the more psychosocial-related ones, the 
WHO formulated the International Classification of Impairments, 
Disabilities, and Handicaps (ICIDH).10 WHO reformulated this 
classification in 2001 as the International Classification of 
Functioning, Disability and Health (ICF).11 The ICF is a tool for 
assessing QoL, treatment, and outcome in populations.

The concept of oral health 
Using the ICIDH,10 Locker suggested an explanatory model linking 
oral illnesses and diseases with biological, behavioral, and psycho-
social consequences.12 Locker’s framework is the foundation for 
many of the psychometric instruments used in dentistry today.6

These psychometric instruments—biopsychosocial measures of 
the impact of oral impairment and disability—were first introduced 
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as sociodental indicators in 1976 by Cohen and Jago.13 In 2007, 
Brondani and MacEntee14 listed and discussed the conceptual and 
structural basis of the predominant psychometric instruments in 
use today. They criticized the negative focus of many of the instru-
ments on oral impairment and disability and recommended that 
the possibility of positive reactions to disablement be taken into 
consideration.

MacEntee15 described the ICIDH10 conceptual framework as 
utilitarian, which briefly is the effort to achieve the greatest good 
for the greatest number of people and describes each person as a 
functioning unit of society and disease as a disturbance to social 
function and productivity. In MacEntee’s thoughts, there is little 
room for personal autonomy when global solutions are prescribed 
for diseases and input from individuals is neglected.15 Instead, the 
newer ICF16 framework reflects aging and QoL as a dynamic pro-
cess of coping and adaptation.9, 17 This model describes biological 
and social aspects of health, disease, and disorders in a positive 
way, in terms of bodily functions and structures that act under the 
influence of environmental factors. The ICF is considered existen-
tialistic.15

In Hodge’s18 eyes, existentialism, with its attention to diversity 
in human preferences, endorses the social environment as a domi-
nant influence on personal values, behaviors, and interpretations of 
disability. Based on these thoughts, MacEntee created a spherical 
model illustrating relationships between the principal components 
of oral health.15 One illustration that MacEntee gives in his article 
is of a professional ice hockey player who is more likely to accept 
the impairment of a few missing teeth because the altered appear-
ance probably contributes positively to his environment. In con-
trast, a politician playing the saxophone would be more likely to 
feel severely handicapped by the same impairment. 
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The concept of orofacial function  
Orofacial function is an important aspect of an individual’s general 
health and QoL.19 Many studies of masticatory function focus on 
the number of teeth lost or replaced and their position in the dental 
arch.20-24 Few studies include aspects of general and oral health, 
age, or psychological factors as variables of concern regarding 
masticatory function.20, 25-29

But the masticatory system has complex biopsychosocial func-
tions that encompass basal functions—such as chewing, swallow-
ing, eating, and yawning—and emotional functions—such as 
smiling, laughing, screaming, and kissing. Consequently, a distur-
bance or impairment in this system can cause limitations in orofa-
cial function and QoL,29-33 depending on the nature and context of 
the pathophysiologic changes in the system, which appear in 
different ways according to the underlying causal link.  

By extension, impairment may influence not only masticatory 
function but also psychosocial functioning. One example of the 
complexity of the distinct but intersecting functions of the system is 
illustrated by speech difficulties—a known problem among patients 
with dry mouth—even though speech is not generally considered to 
be related to the salivary system. Difficulties in chewing among 
denture wearers with seriously resorbed jaws or limited jaw open-
ing among patients with pain from the temporomandibular joint 
are other examples. 

Disability is one consequence of chronic pain, and four key dis-
ablement constructs have been identified: pathophysiology, impair-
ment, functional limitation, and disability.11, 34 The first two are 
objective measures of disease, and the last two are subjective mea-
sures of disease impact.35 Both levels of assessment—objective and 
subjective—are considered equally valid and important to the 
assessment of disablement. Impairment refers to measured altera-
tion in function caused by specific pathophysiology; functional 
limitation refers to impact at the organ level; and disability refers 
to impact at the personal level.35
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Aesthetics 
Aesthetics is a branch of philosophy, which deals with the nature 
of art and the criteria of artistic judgment.36 Aesthetics could 
broadly be defined as a critical reflection on art, culture, and na-
ture37 or a set of principles concerned with the nature and apprecia-
tion of beauty.38 The antique classical conception of art was the 
imitation of nature discussed by Plato and Aristotle, and their con-
cept of beauty included a moral dimension of moderation and har-
mony,39, 40 where excesses were undesired in life as well as in art.41

More modern philosophy emphasizes the creative and symbolic 
aspects of art. According to Dickie,40 one issue dominates aesthetic 
philosophy: the nature of beauty. There are two basic approaches 
to beauty: (i) the objective, which asserts that beauty is inherent in 
the object and that judgments concerning it may have objective 
validity and (ii) the subjective, which tends to identify beauty with 
that which pleases the observer.40

Kant used elements of both approaches, and in his Critique of 
Judgment,42 he explains that aesthetic judgment has universal 
validity despite its subjective nature.40 Umberto Eco states in On
beauty41 that what is beautiful or aesthetic has historically been 
connected to thoughts of what is good and right. He illustrates 
how aesthetic ideals are continually replaced over time and 
concludes that the idea of beauty seems to be in a constant state of 
refinement.41

During the Middle Ages, beauty was something to be found in 
nature—in the miracles of God. Eco finds that art from this period 
was not interested in bodily beauty. In the classic and romantic 
periods, the ideal was nature’s beauty and sublimity. In contrast, 
19th century decadentism decries these ideals—that the more 
artificial the experience, the more worthwhile and beautiful it is. 

So how does Eco describe the aesthetic ideal of today? Are we 
again moving toward decadentist ideals? Eco states that several 
aesthetic ideals currently co-exist and that the beauty of provoca-
tion and consumption is found at either end of the spectrum. In his 
eyes, bodily beauty can emerge in more ways than ever, which 
contrasts with how others talk about the “sick ideal”.41



22

The concept of orofacial aesthetics 
Aesthetics has become increasingly important in dentistry, in part 
because of our society’s growing interest in the topic.43, 44 Improved 
aesthetics is one of the most common reasons for patients to seek 
prosthodontic treatment, and there are indications that in general 
dentistry—due to a decrease in caries prevalence—focus has shifted 
from restorative dentistry toward aesthetic dentistry.45 But aesthetic 
indications for prosthodontic treatment were laid down long ago, 
when the porcelain jacket crown was the prescribed treatment for a 
discolored tooth.46 The science of dental materials and the develop-
ment of treatment strategies have paved the way for higher 
aesthetic demands.  

What is aesthetic dentistry? Does it differ from cosmetic dentist-
ry, or are they synonymous? Molin47 described the concept of 
aesthetic dentistry as:  

the science of copying or harmonizing our work with 
nature and rendering our art inconspicuous

or

a philosophy concerned especially with the appearance 
of dental restoration, as achieved through its color and 
form

She described cosmetic dentistry as: 

to deal with superficial aesthetic adjustments, which 
does not mean that cosmetic dentistry is not important 

Davis et al. 44 found that aesthetically successful restorations of 
teeth were positively correlated with a patient’s self-esteem and 
QoL. And van der Geld et al.48 found that an attractive smile, in 
particular, is important from a psychosocial viewpoint, which 
supports general public opinion that dentofacial aesthetics are 
important for personal success.  

Assessment of dentofacial aesthetics and appearance is 
challenging, because these constructs are neither directly 
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observable nor measurable, and several factors, such as culture, 
time period, and social norms, affect patients’ perceptions. 

Based on clinical experience, guidelines for anterior dentofacial 
aesthetics were developed that comprise recommendations for 
visible gingiva and tooth length, proportion, and width.49-51 van der 
Geld et al.48 found that patients consider not only tooth parameters 
but also the framing lips as important for an aesthetically attractive 
smile. Kokich et al.52 used photographs of smiles that were 
intentionally altered by the addition of common dental aesthetic 
discrepancies with a software program. The authors randomized 
images in a questionnaire, and orthodontists, general dentists, and 
lay persons rated the images for attractiveness. All three groups of 
observers detected aesthetic discrepancies at varying levels of 
deviation. Öwall and colleagues46 also point out that aesthetic 
perception does differ between clinical experts and patients and 
that this difference in comprehension is an important issue.  

Health measurement scales 
Measurement is an essential component of scientific research, 
whether in the natural, social, or health sciences, and in recent 
decades, awareness of the impact of health and health care on the 
quality of human life has grown.53 Therapeutic efforts in medicine 
and dentistry are directed primarily toward improvement of the 
quality, not the quantity of life. So based on accepted scientific 
methodology, methods are presently being developed to measure 
what was previously thought immeasurable.53, 54 Health measure-
ment scales and psychometrics is a fast growing area in medical 
and dental research.53, 55

Such instruments have numerous uses, such as to screen 
psychosocial aspects in individual patient care, assess perceived 
health or disease in population surveys, measure outcome in clini-
cal trials, and gather data for cost-utility analyses.13, 53, 54 The 
Medical Outcome Trust is a non-profit public service organization 
that serves as a depository and distributor of high quality, stan-
dardized health outcome measurement instruments.56 In 1994, the 
Trust created an independently functioning Scientific Advisory 
Committee (SAC) to identify health status and QoL instruments 
and review them against rigorous criteria.  
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The SAC defined a set of attributes and criteria for instrument 
assessment and after 5 years revised these to (i) account for recent 
advances in psychometrics and (ii) allow a broader range of 
instruments developed according to classical psychometric rules 
and modern test theory to be assessed.57 SAC thoroughly describes 
the eight attributes—conceptual and measurement model, reliabili-
ty, validity, responsiveness, interpretability, respondent and admin-
istrative burden, alternate forms, and cultural and language adap-
tations—on which the criteria are based and by which instruments 
should be reviewed.57

There are three basic types of health measurement scales: 
generic instruments, disease-specific instruments, and organ-
specific instruments. 

Generic instruments. These cover a broad range of QoL di-
mensions in a single instrument. The most well-known are the 
Nottingham Health Profile,58 the Sickness Impact Profile,59 and the 
36-item short-form general health survey (SF-36®).60 While generic 
instruments include many health-related dimensions and can detect 
unexpected effects, their broad approach may reduce responsive-
ness to effects of treatment or health care. Advantages of generic 
instruments include their facility to make comparisons between 
clinically different patient and disease groups,61 interventions, and 
demographic and cultural groups.53 Furthermore, since comprehen-
sive generic scales tend to be used more frequently than the smaller 
disease- and organ-specific instruments, the larger scales tend to 
have more reliability and validity data available.53

Disease-specific instruments. These instruments focus on the 
effects of a single disease; when only relevant dimensions and items 
are included, patient burden is reduced and acceptability is 
increased.53 Responsiveness may be greater, but lack of comparabil-
ity to other patient and disease groups is a disadvantage, as is the 
risk of overlooking effects that appear in other dimensions.54, 61

There are several oral disease-specific instruments, and each has 
a unique profile. Strauss & Hunt62 designed the Dental Impact 
Profile, which contains 25 items that measure how patients evalu-
ate their oral health. Atchison & Dolan developed the General 
Oral Health Assessment Index (GOHAI)—originally named the 
Geriatric Oral Health Assessment Index—for use in older adult 
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populations.63 The GOHAI measures patient-reported oral function 
issues and assesses psychosocial impact. Leao & Sheiham develop-
ed the Dental Impact on Daily Living (DIDL), which includes five 
subscales containing items associated with daily activity.64

Slade & Spencer created and validated the Oral Health Impact 
Profile (OHIP).31 One of its strengths is that it is derived from 
Locker’s conceptual model of oral health.12 From interviews with 
64 Australian dental recall patients, Slade & Spencer constructed 
535 statements describing the consequences of various oral diseases 
and conditions. After further analysis, they selected 49 items divi-
ded into seven subscales: Functional limitation, Physical pain, 
Psychological discomfort, Physical disability, Psychological disabil-
ity, Social disability, and Handicap. Validity and reliability of the 
original English version of OHIP have been evaluated in epidemio-
logical and cross-cultural studies.31, 65-67

Some researchers have recommended combining disease-specific 
and generic instruments, but patient burden must be considered.61,

68

Organ-specific instruments. These generally focus on function-
al impact from a particular diseased organ or tissue, independent 
of the causative disease.27, 28, 69 One example is the scale that 
Stegenga and colleagues described, the Mandibular Functional Im-
pairment Questionnaire (MFIQ),27 which measures limited mandi-
bular function. Another is the Jaw Disability checklist in the 
RDC/TMD.28
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Development and use of health measures  
Streiner & Norman recommend that researchers thoroughly review 
the literature before they make plans to develop a new instru-
ment.53 The patience and effort required to develop a new method 
of measurement is great, and much time can be saved if a suitable 
instrument already exists.53, 70

The following briefly summarizes the steps involved in develop-
ing a health measurement scale. 

1. Establish instrument goals 
Determine what is to be measured—symptoms, behaviors, 
attitudes, status, perceptions? Who are the subjects? Decide 
whether the scale should be a descriptive, predictive scale or 
used for measuring outcomes. 

2. Construct the basic item pool 
Start by reviewing the theoretical background. Has a conceptual 
model been previously described? For example, Locker & 
McEntee have published theoretical models of oral health.10, 12, 15, 

16 A theoretical model that has validity would benefit the new 
scale, but items devised from an invalid model run the risk of 
being inadequate.70 A conceptual model could be described as a 
rationale for and a description of the concepts and the popula-
tions that a measure is intended to assess and the relationship 
between those concepts.57

According to Streiner & Norman,53 devising items “is far 
from a trivial task” and no statistical manipulation can com-
pensate for poorly chosen questions. Patients and potential 
research subjects are a good source. One approach is to use a 
focus group—a small group of informants (6–12 people), who 
freely talk about themes that are important to the project. These 
sessions can be tape-recorded or notes taken by hand.71 The aim 
here is not to generate specific items but rather to suggest 
themes that the research group can formulate into items. It is 
important that the focus group be carefully assembled con-
cerning age, gender, diagnosis, and social background.72

Another approach is key informant interviews—in-depth 
interviews with a limited number of individuals chosen 
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specifically because of their knowledge.53 Two examples are 
patients with the specific disorder and clinicians with extended 
experience. The interviews can be unstructured and spontane-
ous or strictly planned with structured questions. The stop 
criterion in the interview is when no new information 
emerges—sampling to redundancy.53 The current trend is that 
the target population—the patients—are a more important and 
valid item source than experts and specialists in the field. 
Combining both, however, is probably a reliable and valid 
approach.53

Researchers must ensure that the scale items adequately 
cover the domain under investigation.53 This review is the con-
tent validation process. The aim of item generation is to be as 
inclusive as possible—have many items; in this step, overlap is 
acceptable. 

3. Determine response format
The method used to obtain responses is determined by the 
nature of the questions asked.53 Three types of variables are 
involved: (i) nominal variables—named categories, such as par-
ticular symptoms or job classification; (ii) ordinal variables—
ordered categories, such as educational level; and (iii) interval 
variables—responses with constant intervals, such as tempera-
ture. In the psychometric field, response formats are mostly 
computed as interval scales with parametric statistics. But one 
can never be sure that the distance on a response scale is the 
same, for example, between “very satisfied” and “satisfied” and 
between “satisfied” and “very dissatisfied”. 

Many health science variables of interest, such as attitudes 
and behavior, are continuous rather than categorical,53 and the 
response method aims to quantify these judgments. Direct esti-
mation methods are commonly used and designed to give a 
direct quantitative estimate of the magnitude of an attribute.53

Examples of response formats are the visual analog scale (VAS), 
Likert scales, and numerical rating scales (NRS). Regardless of 
the chosen method, the goal is high precision and minimization 
of response bias.53
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4. Select the items  
Not all generated items are useful. Ambiguous or incompre-
hensible items should be eliminated. An expert group comprised 
of multidisciplinary clinical experts and patient representatives 
can evaluate item relevance, wording, and semantics. Areas not 
covered on the scale can also be detected. Systematic discussion 
of each item should be followed by item reduction and rephras-
ing until consensus is reached.

5. Pilot-test the scale 
The scale must be pilot-tested in a pre-test group for readability 
and absence of ambiguity. After the pre-test group has answered 
the pilot instrument, participants should be interviewed on their 
opinions of the items, response options, and layout to ensure 
content validity, a comprehensible response format, and a clear 
layout.

6. Analyze the items 
After pilot testing, the scale is tested on a larger sample. Streiner 
& Norman53 suggest 50 persons as a minimum and Nunally73

suggests 300. Three traits are commonly analyzed: 
Item difficulty: Means and standard deviations compare 

items for their ability to characterize subjects along a continu-
um. In addition, floor and ceiling effects—items with extreme 
means or near-zero variances where no differentiation can take 
place—are identified.  

Item discrimination: The extent to which a questionnaire 
item differentiates between subjects with differing levels of a 
trait is measured using corrected item-total correlations. This 
correlation is computed as the correlation between each item 
and the rest of the scale with the item absent.  

Item homogeneity: Another quality that is usually desirable 
is that all items should tap different aspects of the same attri-
bute.53 This will be described further, under Reliability. 

7. Analyze the measurement model  
A measurement model operationalizes the conceptual model 
and is reflected in an instrument’s or a scale’s structure. Model 
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adequacy can be evaluated by testing whether a scale measures 
a single conceptual domain or construct. Classical test theory 
methods for examining dimensionality and evaluating an empir-
ical measurement model include principal component analysis 
and factor analysis.57 Often, the eigenvalue greater-than-one 
rule is used to determine number of factors.74 Modern test 
theory methods may include structural equation modeling, con-
firmatory factor analysis, and methods based on item response 
theory (IRT), such as the Rasch analysis.57

8. Document psychometric aspects 
Psychometric properties are documented to determine how well 
instrument scores measure the construct under investigation in a 
special population. 

Reliability. Reliability describes the degree to which an 
instrument score is free from random and systematic error.53, 57

Another explanation is that a good measurement should yield 
the same value if applied repeatedly under circumstances in 
which the underlying characteristics are believed to be the 
same.75 The most common approach is to describe reliability 
through (i) internal consistency and (ii) reproducibility.

Cronbach’s coefficient alpha estimates reliability within an 
instrument—internal consistency—based on all possible split-
half correlations for a multi-item scale.57 Commonly accepted 
minimal standards are 0.70 for group comparisons and 0.90–
0.95 for individual comparisons.76

Test-retest reliability over time and inter-rater agreement at 
one point in time measure the stability of an instrument—repro-
ducibility.57 The intraclass correlation coefficient (ICC) is used 
for parametric data and Cohen’s kappa for non-parametric 
data. Commonly accepted minimal standards are 0.70 for group 
comparisons and 0.90–0.95 for individual comparisons.77

Validity. Validity describes the degree to which an instru-
ment measures what it purports to measure.53, 57 Instrument vali-
dity is commonly classified in four ways: 
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Face validity is when (i) subjects think the instrument 
“looks like” it is going to measure what it is supposed to 
measure and (ii) the instrument motivates respondents to 
complete the test.53

Content validity describes how well the instrument reflects 
the area being investigated.53 Recommendations for 
strengthening content validity include using a panel of lay 
persons and experts (clinicians) to judge the clarity and 
comprehensiveness of an instrument57 and basing the item 
pool on patient interviews.53

Construct validity defines how well a theoretical concept 
and a specific measuring procedure agree.53, 70 Common 
methods of evaluating construct validity include examining 
the logical relation that should exist against other measures 
and/or patterns of scores for groups known to differ on 
relevant variables.57 Convergent and discriminative validity 
are subtypes of construct validity.53

Responsiveness is viewed as an important part of the 
longitudinal construct validation process. Responsiveness 
describes the ability of an instrument to detect change, and 
whether the instrument can detect small differences in 
outcomes. Assessment includes computing an effect size 
statistic, the distance between before and after scores. But 
no consensus exists on the statistical measure.53, 57

Criterion validity describes how well instrument scores 
relate to a criterion measure (gold standard). For self-
reported measures, criterion validity is rarely tested because 
of the absence of widely accepted criterion measures. One 
exception is when shorter and longer versions of instru-
ments are tested against each other. 

Interpretability. Interpretability describes how well an 
instrument’s quantitative score can be assigned easily under-
stood meaning. Information that translates quantitative scoring 
to an external measure with more familiar meaning strengthens 
interpretability.57 Several types of information can aid interpre-
tation of an instrument score, for example, comparative data 
from a representative sample of the general population (e.g., 
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norms) or results from a large pool of studies that use the same 
instrument, thus engendering familiarity. 

Respondent burden. Respondent burden is the time, effort, 
and other demands that are placed on the respondent to the 
instrument.57 It is important to inform administrators and 
responders about average time needed to complete the instru-
ment and requisite reading and comprehension levels for intend-
ed population groups. Data on levels of missing answers and 
refusal levels describe acceptability. 

Administrative burden. Administrative burden is the effort 
and demands that are placed on those who administer the 
instrument.57 Developers should describe, for example, the 
resources needed for administration, average time for a face-to-
face interview, and amount and level of training needed for 
administrators. 

9. Translation methodology and cultural equivalence 
In research across linguistic and cultural boundaries, language 
use and cultural factors are important when verbal expression, 
verbal comprehension, or both are involved.78 Instruments must 
be translated and adapted to languages other than the source 
language—and translation and adaptation are different 
processes.

The SAC proposed that measurement properties of each cul-
tural and language adaptation be tested separately for reliabili-
ty, validity, responsiveness, interpretability, and burden.56, 57

According to the SAC,57 specific methodologies for cross-
cultural adaptation of instruments78 involve two primary steps: 
(i) assessment of conceptual and linguistic equivalence and (ii)
evaluation of measurement properties. Conceptual equivalence 
refers to how well people in different cultures or people who 
speak different languages perceive a concept in the same way.53

For example, people living in poverty may have difficulties 
responding to items about enjoying themselves, as may people 
in the African countryside concerning walking on stairs. On the 
other hand, linguistic equivalence refers to how well question-
naire wording preserves item and response choice meaning.57, 78
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The recommended methodology for cross-cultural adapta-
tion is, briefly: (1) Two or more independent forward transla-
tions from the source language are pooled into one translation 
in the target language. (2) One or more back-translations into 
the source language are pooled into one translation in the 
source language. (3) A focus group comprising experts and lay 
persons review the translated versions and make necessary 
revisions. (4) A field test is conducted to provide evidence for 
cultural equivalency.53, 57, 78, 79

Rationale for the studies 
As described above there are documented theories and techniques 
for measuring individuals’ perceptions and attitudes. In the field of 
dentistry, where patients have functional and aesthetic problems 
that affect their QoL, there are few valid and reliable instruments 
that measure these concepts. But this is the reason for this thesis.  
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OBJECTIVES 

General aim 
This thesis developed methods to measure the concepts of orofacial 
aesthetics, orofacial function, and oral health-related quality of life 
(OHRQoL).

Specific aims 
The specific aims of this thesis were to: 

Translate a suitable, self-report OHRQoL instrument—the 
Oral Health Impact Profile (OHIP)—into Swedish and 
evaluate reliability and validity of the Swedish version of 
the OHIP, the OHIP-S ((I).

Develop a self-report instrument to measure orofacial
function and investigate content validity, reliability, and 
generalizability of the developed scale, the Jaw Functional 
Limitation Scale (JFLS) ((II).

Develop a self-report instrument to measure orofacial
aesthetics in patients with prosthodontic concerns ((III).

Evaluate reliability and validity of Orofacial Aesthetic Scale 
(OAS) scores in patients with prosthodontic concerns ((IV).

Determine orofacial aesthetics in the adult general Swedish 
population and derive normative values for the OAS ((V).
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HYPOTHESES  

The hypotheses of the studies were that: 

The translated version of the OHRQoL instrument, the 
OHIP, has good score reliability and validity in different 
dignostic groups of Swedish patients  (I).

Orofacial function has several dimensions, and the scale 
developed to measure this, the JFLS-20, has good score 
reliability and validity in various diagnostic patient groups
(II).

Orofacial aesthetics is a unidimensional construct and has 
good score reliability and validity in prosthodontic 
patients ((III, IV).
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MATERIALS AND METHODS 

Setting 
In ((I–IV), participants were adult residents of Östergötland Coun-
ty, a county in southeast Sweden that had around 412,000 
inhabitants in 2001 and around 423,000 in 2008. In ((V), partici-
pants were a nationally representative random sample of the 
Swedish-speaking adult population.80

Study populations 
Table 1 presents an overview of the subjects in ((I–V).

The Swedish version of the Oral Health Impact Profile (I). 
The participants, 147 consecutive patients, were recruited from the 
Departments of Oral Medicine and Dentofacial Orthopedics at the 
University Hospital in Linköping and from the Centre of Oral 
Rehabilitation and the Public Dental Service (PDS) clinic at Torkel-
berg in Linköping, Sweden, on the basis of five diagnostic 
categories: temporomandibular disorders (TMD, n=30), Primary 
Sjögren’s Syndrome (PSS, n=30), burning sensation and pain in the 
oral mucosa, with or without lesions (oral mucosal pain, OMP, 
n=28), skeletal malocclusion (Mal, n=27), and healthy recall 
patients as controls (Ctrl, n=30). 

The Jaw Functional Limitation Scale (II). Participants com-
prised consecutive patients (n=134) from the same clinics as in ((I).
To ensure sufficient content validity across diverse oral conditions, 
subjects from each of five diagnostic groups were recruited: TMD 
(n=31), PSS, (n=25), Burning Mouth Syndrome (BMS, n=20), Mal 
(n=28), and healthy recall patients (Ctrl; n=30). Of the entire 
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subject group, 72% were female. Outside of the subject group, 15 
adult subjects with TMD from the University at Buffalo partici-
pated in qualitative interviews on the structure of the scale. 

Table 1. Overview of the subjects in the thesis ((I-V).

Article Total 
(n)

Groups 
(n)

Drop-
outs 

Mean age, 
SD or 
range

Female 
(%) 

I 147 TMD 30

PSS 30

OMP 28

Mal 27

Ctrl  30

1

1

42.4±15.0 

61.0±12.6 

56.7±14.0 

28.3±11.4 

44.4±14.0 

79

II 134 TMD 31

PSS 25

BMS 20

Mal 28

Ctrl  30

1

1

40.5 (19–64)

59.5 (31–80)

60.1 (43–79)

29.7 (18–59)

46.0 (18–80) 

72

III 34 Item gen  17

Focus  8

Pre-test  9

60.8 (22–82) 53

III, IV 120 Aesth  30

Func  30

Aesth ctrl  30

Func ctrl  30

1 37.5±15.6 

59.5±10.5 

38.2±15.8 

59.3±10.4

41

53

43

53

V 3,000 1594 49.2±17.4 

(18–85)

56

TMD = temporomandibular disorders; PSS = Primary Sjögren’s syndrome; OMP = oral 
mucosal pain; BMS = burning mouth syndrome; Mal = skeletal malocclusion; Ctrl = 
control; Aesth = Aesthetically compromised group; Func = Functional disability group; 
Pre-test = pre-test group; Focus = focus group; Item gen = item generation group 

The Orofacial Aesthetic Scale (III, IV). These two articles 
describe the development and psychometric properties of the OAS. 

Scale Development (III). Three groups of subjects participated 
in the first phase of the study: a sample of patients who generated 
the initial item pool, dental professionals who condensed and 
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reduced the initial items into a final instrument, and a group of 
dental professionals and lay persons who pre-tested the final 
instrument.

In the first step, 17 consecutive patients (9 females, average age 
60.8 years, range: 22–82) referred to a prosthodontic clinic during 
a 4-week period were asked to assist in item generation. In the 
second step, a focus group of dental professionals comprised eight 
clinicians and researchers: six prosthodontic specialists, one oro-
facial pain specialist, and one dental surgery assistant. In the third 
step, the pre-test group comprised nine individuals (four dental 
surgeons and five lay persons). 

Evaluation of psychometric properties (III, IV). Participants, 
120 consecutive patients referred to the prosthodontic clinic at the 
Centre of Oral Rehabilitation in Linköping, Sweden, were divided 
into four groups that included two patient groups (Table 1). 

Aesthetically compromised group (hereafter, aesthetic 
group; n=30): subjects were partially dentate in the canine 
and incisor regions (41% females, age 37.5±15.6 years, one 
dropout).  
Functional disability group (hereafter, functional group; 
n=30): subjects were edentulous or partially dentate in the 
premolar and molar regions (53% females, age 59.5±10.5 
years). 

and two healthy control groups: 
Aesthetic control group (n=30): subjects were age- and 
gender-matched healthy recall patients with no need of 
prosthetic treatment (43% females, age 38.2±15.8 years). 
Functional control group (n=30): subjects were age- and 
gender-matched healthy recall patients with no need of 
prosthetic treatment (53% females, age 59.3±10.4 years).  

The Orofacial Aesthetic Scale (V). A nationally representative 
random sample (n=3,000; Figure 1) of Swedish-speaking subjects, 
aged 18 years or older and drawn from the national population 
register (Folkbokföringen), were approached for the survey. SIFO 
Research International (Svenska Institutet för Opinionsundersök-
ningar) monitored the postal survey. Forty-seven percent (n=1406) 
of the eligible subjects responded, and they were on average 
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Translation procedure

Forward Backtranslation Reconciliation

Instrument assessment: Reliability and Validity

Patient (TMD, PSS, OMP, Malocclusion) and control groups (n=145)

Test-retest (TMD, controls n=59)

Internal consistency (n=145)

Convergent validity (n=145)

Discriminantive validity (n=145)
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1. Item generation
(n=5 expert clinicians and researchers)

8 items prel version + 44 from experts 52 item pool

2. Translation procedure
Forward Backtranslation Reconciliation

3. Pilot test, interviews
(n=8 patients)

4. Instrument assessment
Patient and control groups (n=132)

Qualitative intervews about response format (n=15)

5. Rasch analysis
Item reduction and item fit

6. Instrument refinement and finalization
- JFLS-20 (3 constructs:mastication, jaw mobility, verbal and 

emotional expression)

- JFLS-8 (global functional limitation)

Temporal stability
(n=31 TMD)

Factor analysis
Estimate how much the Rasch

model accounted for.

Over all model fit and dimensionality

Infit, Outfit,

Item reliability,

Person reliability,

alpha
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The Orofacial Aesthetic Scale (IIII, steps 1-7; IIV, step 8). 
Development of the OAS comprised eight steps: 

Test conceptualization (step 1) 
1. The research question and a theoretical model to investi-

gate the concept were posed. The target population was 
defined.

Item Generation and Reduction (steps 2–4) 
2. An item pool addressing prosthodontic patients’ aesthetic 

concerns was created with prosthodontic patients using key 
informant interviews,53 photographs of the patients’ face 
and mouth, and an open-ended questionnaire on perceived 
aesthetics.

3. The basic item pool was discussed and rephrased, and the 
number of items was reduced to eliminate redundancy. 
This process was reiterated in group discussions until a 
professional focus group reached a consensus. Scale of 
measurement and item response format were decided. 

4. Pilot testing was conducted. 

Measurement model and item analysis (steps 5–6) 
5. Instrument scores’ dimensionality was investigated (factor 

analysis) to assess whether a single or several dimensions 
exist that need to be measured by dimension scores. 

6. An item analysis was done to assess item difficulty and 
item discrimination.

English Translation (step 7) 
7. Forward and backward translations and reconciliation per 

Ohrbach et al.78 and Guillemin et al.79 produced an English 
version of the instrument.

Psychometric evaluation (step 8)
8. The aesthetic and functional patient groups answered the 

instrument battery including the self-administered 8-item 
questionnaire after the clinical examination at the specialist 
clinic, and the control groups at their home. A dental 
surgery assistant gave assistance at the clinic or by phone if 
anything was unclear. To assess test-retest reliability, 30 
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1. Test conceptualization

2. Item generation (n=17 patients)

Interviews, open-ended questionnaire an initial 28-item pool

3. Item reduction (n=8 dental proffesionals)

Focus group 8-item pilot instrument

4. Pilot testing, instrument refinement, and finalization (n=9 individuals)

Test of pilot, intervews 8-item final OAS instrument

5. Measurement model (dimensionality)
Exploratory factor analysis (n=119)

6. Item analysis (item difficulty and discrimination) i-ii)Reliability

-i)Test-retest (n=27 aesthetic and functional patients)

-ii)Internal consistency (n=119)7. Translation into English
Forward translation Back translation Reconciliation

8. Psychometric evaluation
Assessment of OAS reliability and validity (119 patients

and controls filled out the OAS)

iv)Construct validity:convergent

-Correlation of OAS and OHIP aesthetic scores (n=119))

-Correlation of OAS summary scores (n=4 experts and n=119)

iii)Content validity:

Comparison: respondent opinions of OAS (n=119)

v)Construct validity: discriminantive

Comparison: overall aesthetic impression, summary scores,

unique item scores (n=119)
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Assessment instruments and variables (I–IV) 

Oral Health Impact Profile (OHIP,31). Slade & Spencer31 49-
item questionnaire comprising seven subscales was used. The initial 
statement in the English version is “How often in the last year have 
you experienced the following situations because of problems with 
your teeth, mouth or dentures?” The question was slightly modi-
fied in OHIP-S so that the masticatory system was also involved: 
“How often in the last year have you experienced the following 
situations because of problems with your teeth, mouth, dentures, 
or jaws?” Response options are 0=never, 1=hardly ever, 
2=occasionally, 3=fairly often, 4=very often, or not applicable. 
Higher scores presumably indicate more serious problems ((I, IV).

The Symptom Check List (SCL-90,81). This self-administered 
questionnaire is widely used to assess psychosocial health. To 
validate the OHIP subscales, a shorter version of the SCL-90 
comprising 32 items, 20 of which are related to depression and 12 
to somatization, was used.28 Each SCL-90 subscale has a summary 
score, which represents an aspect psychopathology ((I).

Self-reported health. Patients were asked to rate their current 
overall health on a 4-point scale: poor, fair, good, and excellent ((I).

Statistical analyses (I–V)  

Dimensionality. Exploratory factor analysis according to Norman 
& Streiner’s recommendations82 investigated OAS dimensionality. 
The eigenvalue greater-than-one rule determined number of factors 
(III).

Item analysis was done: Means and standard deviations for each 
item were computed to assess item difficulty. Floor and ceiling 
effects were identified. Corrected item-total correlations—
correlations between each item and the rest of the scale with the 
item absent—assessed item discrimination ((III).

Reliability 
Internal consistency. Cronbach’s alpha assessed internal consis-

tency. According to Bland & Altman, Cronbach alphas of 0.70 to 
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0.80 are satisfactory for comparisons between groups, while an 
alpha of 0.90 is needed for clinical use ((I, II, IV).83

Test-retest reliability. Intraclass coefficients (ICCs) with 95% 
confidence intervals were calculated per Shrout & Fleiss’s ICC 
method based on a one-way analysis of variance (ANOVA) ((I,
IV).77, 84 In ((II), the concordance correlation coefficient (CCC) 
assessed reproducibility (temporal stability).85

Validity 
Discriminative validity. Comparisons were made of OHIP and 

OAS summary scores of each patient group with its control groups 
and between patient groups. Relevant and statistically significant 
differences using t-tests and ANOVA were expected ((I, IV). 

Convergent validity. Spearman rank correlation (rho),86 assessed 
convergent validity between (i) OHIP summary scores and self-
reported health and (ii) OHIP subscale scores and subscale scores 
of the SCL-90 and preliminary version of the JFLS ((I).

The Spearman rank correlation (rho)86 also assessed convergent 
validity between aesthetic patient OAS summary scores and OHIP 
aesthetic-item summary scores. This latter score is the sum of the 
scores of the three OHIP aesthetic items ((IV).31

The Pearson correlation coefficient86 assessed convergent 
validity between aesthetic patient mean OAS summary scores and 
the mean OAS summary score of the consensus expert group ((IV).

Content validity. Patients were asked “Do you think the ques-
tions on aesthetics reflect the concerns you have with your mouth, 
your teeth and your tooth replacements (prostheses, crowns, 
bridges, and implants)?” They responded on a 0–10 NRS with the 
anchors “very dissatisfied” and “very satisfied” ((IV).
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Rasch methodology. Rasch is a probabilistic model in which item 
difficulty and subject ability are estimated simultaneously. Item sta-
tus is linked to subject status via response frequency, and a scale is 
produced that will show that fewer nondisabled people endorse 
more difficult items, relative to the directionality of the construct, 
while a greater number of more disabled people will endorse the 
same (more difficult) item. 

Rasch analysis results in a scale where items and subjects are 
mapped commensurately. Rasch modeling yields parameter esti-
mates for each item and subject, expressed in logits (log odds 
probability) as well as model, item, and person fit.87 Item selection 
was based on mean-square residual values between 0.7 and 1.3 for 
infit (a measure of how individuals with limitations matching the 
difficulty of the item endorse that item) and outfit (a measure of 
how individuals with limitation not matching the difficulty of the 
item endorse that item). 

A factor analysis assessed overall model fit after Rasch extrac-
tion of items. This estimated how much variance the Rasch model 
accounted for in the data and also determined if any other factors 
were present ((II).

OAS summary score distribution and norms (V). OAS scores are 
presented with descriptive statistics. Influence of sociodemogra-
phic, oral health, and general health status on OAS scores was 
measured:

The three demographic variables comprised age (two cate-
gories based on the median), gender, and education 
(elementary or high school/gymnasium versus university 
education).
Two indicators measured oral health: (i) the presence of 
fixed or removable dentures (versus no dentures, i.e., sub-
jects had only their own teeth) was considered a core indi-
cator of physical oral health and (ii) the global assessment 
of oral health status (poor, moderate, or good versus very 
good or excellent) was considered a summary measure of 
perceived oral health.  
Similar to the assessment of perceived oral health, a global 
assessment evaluated general health status using the same 
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five response categories (poor, moderate, or good versus 
very good or excellent) combined into a dichotomous 
variable.  

t-tests or median tests assessed OAS score differences between 
sociodemographic, oral health, and general health status groups. 
Norms were calculated as deciles (10 percentiles) for the OAS sum-
mary score with 95% confidence intervals ((V).

Comparison of groups. Means and standard deviations were calcu-
lated for each variable ((I, IV). Chi-square tests assessed correla-
tions between categorical variables (gender) ((I, III, IV). P values 
<0.05 were considered significant ((I–V).

Ethical considerations 
The Regional Ethics Review Board at Linköping University 
Hospital approved the studies (Registrations no. [Dnr] 72/04, 
M208-07), and all patients signed an informed-consent form. 
Patients received no monetary compensation.  
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RESULTS 

Article I  

This study translated the OHIP into Swedish and evaluated the 
reliability and validity of the Swedish version (OHIP-S).  

Internal consistency reliability. Cronbach’s  determined 
internal consistency for each OHIP-S subscale; reliability varied 
between 0.83 and 0.91 (Table 2). 

Test-retest reliability. The ICC evaluated test-retest reliability, 
which varied between 0.87 and 0.98 (Table 2). Table 3 presents 
means and standard deviations for the diagnostic groups for each 
subscale. Overall, the TMD group, followed by the OMP group, 
exhibited most limitations. TMD and OMP patients scored higher 
on the physical pain subscale compared with the other groups. 

Construct validity. Two methods analyzed construct validity: 
(i) discriminative validity and (ii) convergent validity.  

Discriminative validity. ANOVA comparisons between groups 
assessed discriminative validity. Significant differences were found 
between the control group’s OHIP summary score and the OHIP 
summary score of the TMD, PSS, and OMP groups (P<0.001) and 
the Mal group (P<0.003). This implied that the OHIP-S has 
discriminative validity in each of these diagnostic groups. 

Convergent validity. Correlation analyses with Spearman’s rho 
calculated convergent validity. The Psychological discomfort and 
Psychological disability subscales in the OHIP-S correlated with the 
Depression and somatization subscale in the SCL-90 (rho=0.65). 
To assess masticatory function, the Functional limitation subscale 
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was compared with the 9-item draft version of the JFLS 
(rho=0.59). When the items that are specifically associated with 
aspects of masticatory function were separated out from the OHIP-
S, rho increased to 0.76. The OHIP-S summary score correlated 
with self-reported health (rho=0.61). This implies that OHIP-S 
scores have convergent validity. 

Table 2. Internal consistency reliability and test-retest reliability 
for the seven OHIP-S domains. 

Subscale Internal
consistency

reliability ( )

Test-retest
reliability 

(ICC)

Functional limitation 0.87 0.95 

Physical pain 0.90 0.96 

Psychological discomfort 0.88 0.94 

Physical disability 0.89 0.97 

Psychological disability 0.91 0.93 

Social disability 0.83 0.87 

Handicap 0.89 0.98 
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Table 3. Mean and standard deviation for each group in the seven 
OHIP-S subscales. 

Subscale
Diagnostic group 

Ctrl
TMD PSS OMP Mal

Functional 

limitation 
8.3±7.0 9.6±6.7 10.8±7.3 10.8±6.7 2.6±3.1 

Physical pain 
15.4±5.8 9.8±7.7 15.6±7.3 8.0±5.6 3.3±4.2 

Psychological 

discomfort 
7.4±4.2 5.6±5.3 7.4±5.4 6.9±4.7 1.0±1.4 

Physical 

disability
6.4±6.4 5.4±5.2 8.9±6.5 5.3±4.1 0.6±1.7 

Psychological 

disability
10.3±5.6 5.9±5.4 8.0±6.4 5.2±4.7 0.6±1.6 

Social

disability
5.6±4.2 3.2±2.8 3.5±3.0 2.4±2.7 0.6±1.4 

Handicap 
7.6±6.7 5.1±4.7 5.8±4.7 2.5±3.3 0.6±1.8 

TMD = temporomandibular disorders, P SS = Primary Sjögren’s syndrome, 
OMP = oral mucosal pain, Mal = skeletal malocclusion, Ctrl = control
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Article II 

This study developed the JFLS—comprising three constructs and a 
global scale—and investigated content validity of the overall 
functional limitation construct, reliability, and generalizability. 

The 52-item instrument comprising the 8 items of the preliminary 
version of the JFLS and 44 additional items recommended by a 
consensus panel was the basis for item analysis and item reduction. 
The final instrument contained 20 items.  

General Inspection of the Data. Initial analyses of the 52-item 
pilot assessed overall model fit and 0–10 NRS scaling. Substantial 
overlap in response probabilities with 0–10 scoring was noted, but 
distinct response probabilities emerged when the data were recoded 
to a 0–3 scale (0=0; 1=1–3; 2=4–7; 3=8–10).

Mastication. All mastication items were entered into the model 
and item values for many foods clustered together—indicating 
redundant information—so items were removed considering fit and 
clinical meaningfulness, and 6 items (of 20 total) were selected 
based on suitable spread of item difficulty measures. 

Vertical Jaw Mobility. All items were assessed as described for 
the Mastication subscale. The items for this construct fit less well 
than those for mastication, and 4 items (of 9 total) were selected. 

Verbal and Emotional Expression. All items were assessed as 
described for the Mastication subscale. Final item selection was 
reached through consensus and was a balance between efficiency 
and suitable representation of the wide range of verbal and 
emotional behaviors. This was so that the scale could also act as a 
checklist for monitoring behaviors that patients might consider 
important. Ten items (of 23 total) were selected. 

Other Constructs. The three items representing swallowing did 
not form a unique unidimensional construct—fit statistics were 
poor. But swallowing as a general concept and yawning were 
retained, and their fit in the global JFLS-8 was good. 

Global Functional Limitation. A short instrument, the JFLS-8, 
was developed from the JFLS-20 to assess global limitation of jaw 
function. 
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Internal consistency was 0.87 for JFLS-8 and 0.95 for JFLS-20. 
The CCC computed test-retest reliability, which was 0.87 for Ma-
stication, 0.94 for Vertical jaw mobility, 0.56 for Verbal and emo-
tional expression, 0.81 for the JFLS-8, and 0.87 for the JFLS-20. 

Figure 4. Comparison of limitation scores (means and SDs) for each construct 
in the diagnostic groups A–D.

These summary scale scores are based on the original 0–10 
NRS. The TMD group reported significantly: 

Greater limitation on the Mastication subscale than all other 
groups (all P<0.001)  
More reduced opening on the Vertical jaw mobility subscale 
than all other groups (all P<0.001) 
Greater limitation on the Verbal and emotional expression 
subscale than all other groups (all P<0.003) except for the 
Mal group (P<0.06)  
More limitation in the JFLS-8 global limitation score than all 
other groups (all P<0.005)
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Article III 

This study developed an instrument—the OAS—to measure self-re-
ported orofacial aesthetics in patients with prosthodontic concerns. 

In the interview analysis, it was obvious that patients were con-
cerned about facial and dental aesthetics. Common remarks includ-
ed “My chin is too small compared to the rest of the face”, “My 
lip lines are terrible”, “Do all TV personalities bleach their teeth?”, 
“Both small and large teeth in a row are disturbing”, “Large, pro-
minent brown and yellow teeth are the worst”, “Natural teeth are 
often not perfectly aligned”.

Responses in the interviews and to the open-ended question-
naire were categorized, and 28 preliminary items reflecting oro-
facial aesthetics emerged: 

Face (3 items): symmetry, profile, face in general  
Mouth (6 items): smile, lips, lip-lines, gums, mouth in 
general, hygiene 
Teeth (19 items): natural, alignment, dental arch, 
symmetry, irregularity, proclination, crowding, space, 
diastema, missing teeth, tooth replacement, fillings, 
prostheses, color, discolor, shape, size, tooth attrition, 
tooth health

In the 8-person expert focus group, preliminary item reduction 
was done category by category and item by item. Overlapping 
items were summarized. The 28 items were reduced to 8 to create a 
pilot self-report instrument. No changes were necessary after pilot 
testing. The finalized OAS is an 8-item instrument that assesses 
perceived orofacial aesthetics.  

An exploratory factor analysis assessed OAS structure; only one 
factor had an eigenvalue >1. High positive loadings were found for 
all items ranging from 0.73 to 0.94 on the first factor, which ac-
counted for 73.5% of the variance among the scores across all 
subjects. These findings were interpreted as support for unidimen-
sionality of the OAS.  
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Table 4. OAS item analysis in 29 aesthetically compromised 
prosthodontic patients. Floor effects are percentage 
respondents marking “0” (worst score) and ceiling 
effects are percentage respondents marking “10” (best 
score) for the item. 

OAS item Mean (SD) Range Floor 

effects

(%)

Ceiling

effects 

 (%) 

Item-total

correlation 

Face 4.9 (±2.3) 0–9 3 0 0.64 

Profile 5.6 (±2.1) 1–10 0 7 0.39 

Mouth 4.3 (±2.4) 0–10 3 3 0.75 

Tooth
alignment

3.2 (±2.4) 0–8 3 0 0.78 

Tooth
shape 

4.1 (±2.3) 1–8 0 0 0.81 

Tooth color 4.3 (±2.4) 1–9 0 0 0.54 

Gingiva 5.0 (±2.5) 1–9 0 0 0.62 

Overall
impression 

4.1 (±2.6) 0–9 3 0 0.86 
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Article IV 

This study evaluated the reliability and validity of OAS scores in 
patients with prosthodontic concerns. 

Reliability. Internal consistency was alpha=0.86 for the 29 aes-
thetic patients. Test-retest reliability, assessed with the first 27 sub-
jects admitted to either patient group, was 0.96 for the summary 
score and varied between 0.72 and 0.93 for item scores (Table 5). 
Validity. Three types of validation were conducted: content, 
discriminative, and convergent. The last two are types of construct 
validity. 

Content validity. In response to the content validity question, 
the aesthetic (7.8±1.3 units) and functional (7.5±1.6 units) groups 
rated their satisfaction high. No significant differences were found 
between the groups.

Discriminative validity. Table 6 presents t-test data. In compari-
sons between aesthetic patients and their two control groups 
(aesthetic controls or functional patients), item and summary 
scores differed significantly (all comparisons P<0.05 except for 
facial profile, P=0.057, and tooth color P=0.052).

Convergent validity. In the aesthetic group, OAS summary 
scores and OHIP aesthetic-item summary scores showed high 
correlation (rho=-0.72). OAS summary scores of the expert 
consensus group and the aesthetic group showed moderate 
correlation (r=0.43, Table 7). 
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Table 5. Test-retest reliability for each item and for the 
summary score of the Orofacial Aesthetic Scale 
(OAS). Test subjects are the first 27 consecutive 
patients with aesthetic or functional concerns. 

OAS item Test-retest
(ICC) 

95% Confidence 
Interval 

Face 0.89 0.72–0.94 

Profile 0.93 0.72–0.94 

Mouth 0.72 0.69–0.93 

Tooth alignment 0.87 0.72–0.93 

Tooth shape 0.88 0.60–0.90 

Tooth color 0.76 0.46–0.85 

Gingiva 0.82 0.61–0.90 

Overall impression 0.75 0.72–0.93 

Summary score 0.96 0.93–0.99 
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Table 6. Summary score and discriminative validity of the Orofacial 
Aesthetic Scale (OAS). Comparison of aesthetically compro-
mised patients (II, n=29) and functionally disabled patients 
(III, n=30) with their respective controls (IIII, n=30; IIV, n=30) 
and comparison of aesthetically compromised patients ((I)
with functionally disabled patients ((II).

 Aesthetically 
 compromised 

Functionally  
disabled 

OAS Item Patients  
I

Ctrl
III 

Patients
II

Ctrl
IV

I vs III I vs 
 II

II vs  
IV

 Mean 
SD

Mean
SD

Mean
SD

Mean
SD

P P P

Face 4.8±2.3 7.1±2.2 6.6±2.2 6.8±2.3 <0.001 0.005 0.599 

Profile 5.6±2.1 6.7±2.6 6.6±2.0 6.5±2.7 0.057 0.046 0.866 

Mouth 4.3±2.4 7.0±2.7 5.8±2.2 6.7±2.4 <0.001 0.016 0.178 

Tooth
alignment

3.2±2.4 6.2±2.7 6.3±2.4 6.2±2.5 <0.001 <0.001 0.747 

Tooth
shape 

4.1±2.3 6.4±2.6 6.7±2.3 6.5±2.5 0.010 <0.001 0.586 

Tooth
color 

4.3±2.4 5.6±2.2 6.6±2.4 6.1±2.1 0.052 0.001 0.431 

Gingiva 5.0±2.5 6.9±2.5 7.0±1.8 6.7±2.4 0.006 0.001 0.803 

Overall
impression 

4.1±2.6 6.7±2.5 6.8±2.0 7.1±2.1 <0.001 <0.001 0.653 

Summary
score

31.4± 
12.3

45.9± 
15.2

45.7± 
10.7

45.5± 
14.2

<0.001 <0.001 0.967 
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Table 7. Convergent validity of the Orofacial Aesthetic Scale 
(OAS): (i) correlations between OAS summary scores 
and Oral Health Impact Profile (OHIP) aesthetic-item 
scores and aesthetic-item summary scores of aestheti-
cally compromised patients (n=29) and (ii) comparison 
of expert group (n=4) and aesthetic patient (n=29) OAS 
summary scores.  

Correlation 
coefficient 

95%
Confidence 

Intervals

P value Correla-
tion

OHIP item 3 

“tooth doesn’t look 

right”

-0.67 -0.83 to  

-0.39

<0.001 Spearman

OHIP item 22  

“uncomfortable 

about appearance” 

-0.64 -0.82 to  

-0.36

<0.001 Spearman 

OHIP item 31  

“avoided smiling” 

-0.64 -0.82 to  

-0.36

<0.001 Spearman

OHIP aesthetic-item 

summary score 

-0.72 -0.86 to  

-0.48

<0.001 Spearman 

Experts’ average 

rating compared to 

aesthetically 

compromised

patients

0.43 0.06 to 0.70 <0.05 Pearson  
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Article V 

This study (i) determined the apprehension of orofacial aesthetics 
in the adult general Swedish population and (ii) derived normative 
values for the OAS. 

Mean and median OAS summary scores were similar, 50.3 and 
53.0 OAS units, respectively. Table 8 presents OAS summary score 
norms in percentiles. The 10-percentile score was 29 units and the 
90-percentile score, 70 units. 

Table 8. Orofacial Aesthetic Scale (OAS) summary score norm. 

Percentile OAS summary score 95% confidence interval 

10 29 27–30 

20 35 35–37 

30 43 41–44 

40 48 46–49 

50 53 51–54 

60 57 56–58 

70 62 61–62 

80 65 64–66 

90 70 69–70 

OAS item scores describe the severity of the orofacial aesthetic 
construct components (Table 9). 
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Table 9. Descriptive statistics for the Orofacial Aesthetic Scale (OAS) 
items.

OAS item Mean Standard

deviation

Median 1.

Quartile

3.

Quartile

% very

satisfied

Face 7.6 2.4 8 6 10 30 

Profile 7.5 2.5 8 6 10 30 

Mouth 7.2 2.7 8 5 10 27 

Alignment 6.9 2.9 8 5 9 25 

Shape 7.2 2.7 8 5 10 26 

Color 6.3 2.9 7 4 9 17 

Gingiva 7.6 2.4 8 6 10 29 

Global

assessment

7.4 2.4 8 6 9 25 

A substantial number of participating subjects, (53% total non-
response, Figure 5) did not return their questionnaire, and others 
did not supply sufficient OAS information, that is, information 
that allowed calculation of a summary score. For many subjects 
(n=247, 17.6% of the study subjects), calculation of an OAS score 
was not possible because of missing answers. Only 1159 (39%) of 
the intended subjects supplied sufficient OAS information.  

Figure 5. Intended and actual study subjects 
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DISCUSSION  

The overall aim of this thesis was to develop ways of assessing oral 
health-related quality of life (OHRQoL), orofacial function, and 
orofacial aesthetics. Instrument development to explore these 
concepts rested on psychometric testing of reliability, validity, and 
other aspects of the self-reported perceptions and behaviors being 
measured. The most important results of this thesis were the 
development of two new scales: the Orofacial Aesthetic Scale 
(OAS) and the Jaw Functional Limitation Scale (JFLS). Thesis 
work also produced a linguistically and culturally equivalent 
(i) Swedish version of the Oral Health Impact Profile (OHIP), the 
OHIP-S and (ii) English version of the OAS. 

The framework of the discussion follows SAC57 guidelines and 
attributes; it concludes with some remarks targeting the specific 
populations and instruments used. 

Conceptual and measurement model 
SAC describes a conceptual model as a rationale for and a descrip-
tion of the concepts and populations that a measure is intended to 
assess and the relationship between those concepts.57 The measure-
ment model reflects the instrument’s structure and adequacy and is 
tested to ensure that the scale measures a single concept or domain.  

The OHIP has its theoretical base in Locker’s conceptual model 
of oral health ICIDH,12 and this is probably one of the reasons for 
its popularity and reputation. 

During OAS development ((III), no established model of 
orofacial aesthetics existed aside from the general understanding of 
aesthetics—“a set of principles concerned with the nature and 
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appreciation of beauty”.38 In collegial discussions, the informal 
consensus was that orofacial aesthetics is a concept referring to a 
particular region of the body and consists of the face, the mouth 
(including the lips), and the teeth (including the gums). Applying 
general aesthetic principles to the stomatognathic system served as 
the conceptual model for questionnaire development. The new 
instrument would target patients with prosthodontic concerns, and 
the assumption was that a sample of these patients would be able 
to generate items that would adequately characterize the orofacial 
aesthetic construct ((III).

Rasch methodology was used to develop and investigate the 
JFLS, which measures the impact of limited orofacial function. The 
JFLS measurement model appears to correspond with the concep-
tual basis that orofacial function and functional limitation describe 
the impact at the organ level ((II).

Dimensionality of the instruments 
The OAS was constructed to reflect patients’ perceived aesthetic 
values by measuring “direct” or “primary” aesthetic impacts ((III).
This approach is in line with Marcusson et al.’s cleft lip and palate 
study.88 In contrast, other scales31, 89-91 mix aesthetics with psycho-
social concerns—impacts that could be considered “indirect” or 
“secondary”. Four of the 14 items on a questionnaire that Wolfart 
et al. developed address the psychosocial disability that aesthetic 
impairment leads to.90 Questions on such scales use expressions like 
“uncomfortable about appearance” and “avoid smiling”.31

With the OAS, the attempt was instead to create item defini-
tions—such as tooth shape and tooth color—that were devoid of 
psychosocial aspects. Using this approach, seven separate aesthetic 
aspects of the face, teeth, lips, and mouth were identified that 
formed a unidimensional construct—orofacial aesthetics—and 
these seven items create the OAS summary score. The eighth item 
is a global assessment of overall impact. This is in contrast to how 
another instrument chose to measure dental aesthetics, with 3 
directly aesthetics-related items and 11 items that address 
psychosocial issues related to problems with the teeth, mouth, and 
dentures.89 It could be argued that assessment of psychosocial 
consequences and aesthetic impairment should be separated. The 
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findings in ((III) indicate that assessment of aesthetic concerns in 
prosthodontic patients is needed in more detail than previously 
suggested by other authors.89-91 Psychosocial consequences of 
aesthetic problems should be measured—but in a separate 
instrument.

The JFLS was constructed from a pool of 52 jaw functional 
limitation items, and Rasch methodology was used for item reduc-
tion and model fit ((II). Three conceptually distinct constructs were 
identified: (i) mastication, which comprises all movements related 
to preparing food for swallowing; (ii) vertical jaw mobility, which 
includes all movements associated with opening the jaw; and 
(iii) verbal and emotional expression. The final JFLS is a reliable 
and valid set of scales comprising 20 items. The JFLS-8 score mea-
sures a fourth construct, global functional jaw limitation. Rasch 
modeling allows each scale to be administered independently.  

Factor analysis investigated Stegenga and colleagues’ scale—the 
MFIQ which measures limitated mandibular function—and 
confirmed that limitation and disability are overlapping constructs, 
something that might be considered a disadvantage.27 And no 
psychometric data have been presented for the Jaw Disability 
checklist in the RDC/TMD.28

In ((I) the original seven OHIP dimensions were used in data 
analysis and in reliability and validity assessment. Recently, 
however, OHIP dimensionality was further investigated using data 
from a large German national survey. When John et al.92 examined 
the OHIP-assessed dimensional structure of OHRQoL, four 
alternative dimensions emerged from rotated principal component 
analysis: psychosocial impact, orofacial pain, oral functions, and 
appearance.  

In 2008, Baker et al.93 made a secondary analysis of data from 
an OHIP survey of Canadian older adults. Their approach was to 
use structural equation modeling to assess the degree to which the 
scale items measured the construct they were supposed to measure. 
They found that the items do not always measure the construct 
they were intended to measure, that items within a dimension were 
sometimes redundant, and that the OHIP does not represent seven 
separate constructs of oral health. The authors suggest a revised 
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six-factor 22-item version that better fits the data and recommend 
further conceptual development of the OHIP. 

Participants
Studies ((I–V) are based on several samples across diverse oral 
conditions.

Known-groups validity is a study design where known patho-
physiology and clinical characteristics are used to interpret an 
instrument’s performance.53 (I) and ((II), where the samples 
comprised five clinically different groups each, used this design.  

(III) and ((IV) used another approach for subject selection, also 
recommended by Streiner & Norman.53 In these studies, the target 
population (i.e., prosthodontic patients) was recruited for partici-
pation in item generation and psychometric testing of the instru-
ment. And besides prosthodontic patients, clinical experts and 
researchers were recruited for the focus or expert group.53, 57

Patients referred to a prosthodontic specialist clinic comprise 
individuals with needs ranging from purely aesthetic concerns to 
total functional rehabilitation due to tooth loss. So, to create an 
instrument for this spectrum of needs, ((III) and ((IV) studied an 
unselected group of patients referred to a specialist clinic. On the 
other hand, to evaluate psychometric properties, ((III) and ((IV)
divided prosthodontic patients into two groups: one with specific 
aesthetic concerns and one with functional rehabilitation needs.  

(V) aimed to establish population norms for the OAS and eval-
uate prevalence of the orofacial aesthetics construct in Sweden, so 
a wide, representative national sample was randomly selected.80

In terms of generalizability, age and gender distributions in the 
TMD, PSS, OMP((I)/BMS((II), and Mal groups in ((I) and ((II)
corresponded to sample distributions in other studies.28, 94-96 All 
patient groups but the Mal group had more women than men, 
which is in line with other population- and clinical-based studies.97,

98 Severe malocclusions are usually treated in young adult age after 
growth is finished, which explains why the mean age in this group 
was substantially lower than in the other groups.96
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Drop-outs 
Very few subjects in the methodological studies ((I–IV) dropped 
out. Excluding the focus group, pilot test group, and expert group, 
418 subjects participated in  (I–IV), and only 5 were withdrawn 
due to serious illness or not completing the questionnaire in the 
stipulated time. This low drop-out rate most likely had little or no 
effect on the statistical analysis. 

The number of non-responders in ((V), on the other hand, was 
large, but the response rate of 47% is similar to that in other 
Swedish national postal surveys.99 Beyond this expected non-
response, however, were a considerable number of NA-
responders—persons who returned the questionnaire but did not 
respond to all the questions. This situation poses challenges and 
problems in the use of self-report postal questionnaires. Subjects 
might be exhausted by an ever-increasing number of postal surveys 
on widely differing topics. Despite the low response rate, ((V)’s
results appear to be a valid description of the levels of orofacial 
aesthetics in the adult Swedish population. 
 
Reliability 
Reliability of any measurement or scale score is essential, and this 
thesis presents reliability data for all three instruments. Excellent 
reliability for all OHIP-S domains was found, for both internal 
consistency and  test-retest reliability. This agrees with the original 
Slade & Spencer study,31 which assessed reliability in the same 
manner. However, they demonstrated good internal consistency in 
six of the seven subscales in the original version. The Handicap 
subscale had a lower Cronbach  than the others. Our excellent 
test-retest reliability is also in line with studies of other OHIP 
versions.31, 66, 100, 101

Development and psychometric testing of the JFLS also included 
an evaluation of reliability. For the 8-item and 20-item scale, as 
well as for the constructs mastication and vertical jaw mobility,
temporal stability was excellent. A slightly lower value was com-
puted for the verbal and emotional expression construct. In the 
Rasch analysis, reliability coefficients were computed for items and
persons and, overall, were found to be acceptable.  
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OAS reliability data in ((III) were good or excellent per Streiner 
& Norman’s guidelines.53 No reliability tests have been published 
for other dentofacial aesthetic scales, but test-retest values of 
aesthetic items in orthodontic studies were similar and of the same 
magnitude as for the OAS.88, 102

 
Validity 
Different types of validity were examined—face validity, content 
validity, and subtypes of construct validity—to ensure the 
meaningfulness of the instruments under investigation. 

Face validity is defined as to what degree subjects perceive items 
to be relevant and important. Content validity describes how well 
the instrument reflects the area being investigated, which in the 
OAS study ((IV) was aesthetic problems in prosthodontic patients.53

To achieve good face and content validity, Streiner & Norman’s 
methodological recommendations were followed.53 The OAS item 
pool was based not only on clinical and expert opinions but also 
on patient interviews. Also, questionnaire development included a 
validation question to discover whether the subjects thought the 
instrument covered the right topics.  

The JFLS study ((II) used another approach to achieve content 
validity across diverse oral conditions—the known-groups validity 
study design—where five diagnostic groups were selected to 
represent a range of masticatory system dysfunctions. Final scale 
items should be applicable across oral conditions and diseases that 
share clinical attributes with the selected samples. 

Construct validity defines the ability to seek agreement between 
a theoretical concept and a specific measuring procedure. 
Convergent validity—one way of measuring construct validity—
investigates how closely the new scale is related to other variables 
and measures of the same construct.53, 70 In ((I), the various OHIP 
subscales scores were correlated with a subscale of SCL-90,28 with 
the 9-item draft version of the JFLS103, and with self-reported 
health; sufficient correlations to assess convergent validity were 
found. When the OHIP-S items that specifically concerned opening 
the mouth, chewing, and closing the mouth were extracted from 
the instrument and compared with 9-item draft version of the 
JFLS, the correlation became even stronger. OHIP-S items are more 
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associated with prosthodontic problems than with TMD, which 
might explain this improvement.  

Other studies have reported correlations supporting good 
convergent validity between OHIP and self-reported oral health.66,

104 (I) found moderate correlations between all OHIP-S subscales 
and self-reported health. 

To assess one aspect of OAS convergent validity ((IV), the corre-
lation between OAS scores of aesthetics patients and of the 
consensus of calibrated experts was determined and found to be 
acceptable. Because it is known that subjects’ and health providers’ 
assessments are not congruent, ((IV) hypothesized a priori that 
there would be a moderate correlation—patients’ and experts’ 
assessments should agree, but not too highly.  

When OAS measurements of patients’ aesthetic concerns were 
compared with the OHIP aesthetic-item summary score in the 
aesthetic patient group, a high correlation was observed. This 
methodological approach for convergent validity was similar to the 
one that Mehl et al. used;91 but in that study, only two of the three 
aesthetic OHIP items (items 22 and 31) were used, which may 
explain their slightly lower correlations with the Satisfaction with 
one’s own dental appearance questionnaire (QDA) compared with 
(IV)’s findings. OHIP seems well suited for validation because John 
et al., using exploratory factor analysis, found appearance to be an 
OHRQoL dimension.92

Discriminative validity—another way of measuring construct 
validity—describes the ability to discriminate between diagnostic 
groups with different treatment needs.53 OAS scores were found to 
have good discriminative validity. OAS summary scores in the 
aesthetic group and the functional group differed significantly, 
which could be expected from their different diagnoses and 
treatment needs. Also, ((I) found good discriminative validity for 
the OHIP-S, where all diagnostic groups differed significantly from 
the healthy group.  

Responsiveness 
This attribute is a future challenge—all three instruments in this 
thesis should be evaluated for responsiveness. No longitudinal data 
are yet available to detect changes in response over time. The lack 
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of responsiveness data could be considered a limitation of the 
instruments and their testing, but the JFLS and OAS are newly 
developed and no longitudinal data is available. 

Interpretability 
Interpretability is defined as the degree to which one can assign 
easily understood meaning to an instrument’s quantitative score 
and is facilitated by information that translates the quantitative 
score to an external measure that has a more familiar meaning.7, 57

Several types of information can help in the interpretation of an 
instrument score, for example, comparative data from a 
representative sample of the general population (norms).53, 57

Norms describe what is usual in a defined population, and 
population-based norms for an instrument allow a comparison of a 
particular variable’s level for an individual or group of subjects 
with the variable’s level in the general population. Estimating 
norms for a self-report health status instrument is considered an 
important step in standardization.53, 67, 73 OAS score norms are 
based on data from a large postal survey ((V). This national 
Swedish survey included the three instruments studied in this 
thesis. Future research objectives are to publish norms for OHIP-S 
and JFLS. 

Respondent and administrative burden 
In terms of burden, the JFLS and the OAS are relatively short 
instruments; their items are easily understood and have similar 
response formats (NRS 0-10), so health-care providers easily 
administer and responders quickly complete the scales. In contrast, 
OHIP-S—with its 49 items—is a long instrument. This limits its 
usefulness in research when used with other instruments in larger 
questionnaires, so 5- and 14-item versions were developed.105, 106

The same strategy for calculating scores was used for these three 
instruments. The values of each item in an instrument were 
combined into a summary score; for the JFLS and OHIP-S, 
separate domain scores can also be calculated. No specific item 
weights were used for any of the instruments, and guidelines 
supporting this approach exist for OHIP.107
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Alternate forms 
OHIP-S, JFLS, and OAS were developed and tested as self-report 
paper questionnaires. Development of other modes of administra-
tion—such as web-based and interviewer-administered forms—
could meet future needs. 

Cultural and language adaptation 
Cross-cultural adaptation of an instrument is not a simple issue. 
During JFLS development ((II), specific problems occurred with 
preliminary items such as “eating celery”, “drinking from water 
fountains”, “putting on a … face” and “frowning”. Even though 
these items were deemed useful by the expert panel, none of them 
were possible to translate and adapt into Swedish with preserved 
conceptual equivalence. In Sweden generally, we do not commonly 
eat raw celery, we do not have many public water fountains to 
drink from, and the emotional items “Putting on a… face” and 
“frowning” are not directly translatable.  

Language adaptation is problematic, so a method described and 
further developed by Guillemin et al.79 and Ohrbach et al.78 was 
used in ((I–III). The method involved translations, back-
translations, and reviewing of the translated versions by a focus 
group, followed by field tests. Results of studies in the same 
country are not comparable if different versions of the same 
instrument exist. So it seemed necessary to ensure the quality of the 
cross-cultural adaptation. 

Methodological considerations 
International interest for health status, functioning, QoL 
assessment, and related concepts in research, clinical care, and even 
health policymaking are expanding rapidly.56, 57

Almost every research project currently includes the patient 
experience parameter, often as a smaller questionnaire with some 
QoL questions. For results to be interpretable, it is essential that 
these questionnaires exhibit good psychometric properties and 
quality. So the development of instruments or adaptations of 
existing ones must follow recommended guidelines.53-55, 57, 70 This 
thesis emphasizes the methodological aspects of creating dental 
health measurements. Various well-reputed methods described in 
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the literature were adopted to develop and/or evaluate three health 
measurement scales in Swedish populations—methods evolving 
from classical and from modern test theory.  

One must realize that psychometric properties—reliability and
validity—are assessed for the scores that the instrument responses 
create in a certain population and cannot be generalized for an 
instrument. Also, test results from other studies are not applicable 
to a new project, but they do give information about the quality 
and the properties of the instrument. Psychometric properties 
should always be evaluated and presented when self-report health 
measurement instruments are used. For example, the ICC test-
retest value for a scale in a Swedish OHRQoL study says little 
about the stability of the same scale when it is used in another 
setting.

When testing reliability and validity, it seems that reliability 
testing is a more standardized process than the validation of an 
instrument in a certain population. This is probably a result of the 
lack of criterion measures or gold standards. What is optimized 
orofacial function, orofacial aesthetics, or OHRQoL? 

A innovative method for assessing one aspect of convergent 
validity in ((IV) where the correlation between OAS scores of aes-
thetically compromised patients and of the consensus of calibrated 
experts was determined. Otherwise, the most commonly used 
approach for assessing convergent validity is to correlate scores of 
the target instrument with scores of other measurements that assess 
the same (or almost the same) construct. This was also done in ((I)
and ((IV).

Limitation of methods 
Previous studies in which OHIP was used as the OHRQoL 
measure have investigated patients with prosthodontic problems to 
determine, for example, how edentulousness affects the indivi-
dual108 or how implant treatment changes the individual’s 
OHRQoL compared to conventional denture treatment.109-112 When 
the OHIP-S study ((I) was planned, a homogeneous subgroup of 
patients with a need for prosthodontic treatment could not be 
gathered, and that is a limitation. Thus, the focus was to evaluate if 
OHIP-S could be used reliably in patients whose disorders had 
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varying underlying pathophysiological mechanisms. ((II) exhibits 
the same limitation: the JFLS should also be tested in other patient 
groups, such as those with prosthodontic problems and need for 
treatment, which may reflect alternative endpoints in functional 
limitation.  

For all three instruments further data are needed to support 
cross-cultural validity; longitudinal perspectives, that is, data for 
responsiveness, are also desirable.  

Features of clinically different groups 
In the OHIP-S study ((I), the TMD and the OMP groups reported 
more limitations in the different subscales than did the other 
groups. The characteristic symptom of these people is pain. In 
concordance, both Reisine et al.19 and John et al.113 also found that 
TMD patients exhibited an impact on QoL from their disorder. 
This finding in the OHIP-S study ((I), as well as in others, implies 
that pain per se has a profound influence on oral functioning and 
on the individuals’ well-being and QoL.29, 30

The finding that OAS summary scores ((III) in the aesthetically 
compromised group and the functionally disabled group differed 
significantly was expected, based on their different diagnoses and 
treatment needs. The OAS scores in the aesthetic group also 
differed significantly from their controls—while the same did not 
occur between the functional group and their controls—further 
indicating that OAS scores meet a priori expectations and, hence, 
that this is evidence for good discriminative properties.  

This difference between the two patient groups seems to reflect 
that the greater the tooth loss, the lower the aesthetic concerns. But 
although the two control groups and the functional patient group 
had similar summary scores that were significantly higher than aes-
thetic patient scores, control group and functional patient scores 
were still significantly below full aesthetic satisfaction. This unex-
pected finding in ((III)—that control group patients also reported 
orofacial aesthetic concerns—is in line with reports that media ex-
posure in TV, commercials, and magazines is affecting lay 
opinion.114

The national survey ((V) also confirmed that subjects in the 
general population frequently report impaired orofacial aesthetics, 



70

measured by the individual OAS items and the OAS summary 
score. Only 10% were very satisfied with all aesthetic items. These 
results, that orofacial aesthetics are less than ideal, agree with other 
studies using self-reports of dental appearance.45, 115, 116 An Israeli 
study45 found that 37% of 407 adults were dissatisfied with their 
dental appearance, and the Florida Dental Care Study115 reported a 
high, but slightly lower figure—24%.

Importance of single items or domains  
In the JFLS study ((II), the mastication construct is described as 
comprising all movements related to preparing food for swallow-
ing. Each type of food has its own consistency and texture, and a 
different level of chewing ability is required to form it into a bolus. 
For example, tough food such as meat is difficult for TMD patients 
to chew, whereas individuals with anterior open bite have difficul-
ties biting off a piece of lettuce. The lettuce preliminary item did 
not pass the item fit test given the other diagnoses and was not 
retained in the final instrument. Differentiation between the vari-
ous diagnoses does not appear to require disorder-specific foods. 
Model fit of the selected items within each diagnostic group was 
sufficient. Across the different disorders, ability to chew tough 
food seems to represent an adequate measure of health for 
mastication. 

Another construct, vertical jaw mobility, includes all move-
ments associated with opening the jaw. As expected, TMD patients 
reported most difficulties in opening, which is in line with other 
studies.95, 117 The malocclusion and BMS group reported 
substantially greater limitations in opening compared to controls, 
which was unexpected. This finding could be interpreted as either 
over-reporting and validity problems with the instrument or 
accurate reporting of unknown aspects of these disorders and is a 
subject for further research. 

An interesting finding of the OAS ((III) was that tooth color was 
not patients’ most important concern, in contrast to findings of 
other studies.118, 119 Kershaw et al.’s118 recent cross-sectional study 
reported that whitened teeth lead to more positive appraisals and
that tooth color influences social perceptions. Negative connota-
tions concerning dental decay, such as its link with poor oral 
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hygiene, may explain these results. Dunn et al.119 used photographs 
to identify factors distinctive for attractive vs. unattractive smiles, 
and they concluded that tooth color was the most important 
factor.

In ((III) and ((IV), the aesthetic group considered the most dis-
satisfying item to be the appearance of tooth alignment, followed 
by overall orofacial appearance and tooth shape. A probable expla-
nation may be that several patients in the aesthetic patient group 
had one or more missing teeth because of the inclusion criterion of 
being partially dentate in the aesthetic zone. Analyses of OAS 
scores in the two control groups showed that the younger patients 
(functional control group) considered tooth color to be the most 
disturbing factor. Thus, a missing tooth is a greater problem than 
tooth color, but it might be that, in a population with good oral 
health, smaller aesthetic disturbances become important.  

This issue was further investigated in the national survey of 
orofacial aesthetics ((V). The item with the lowest reported score 
was tooth color, and this was expected as other studies had found 
the same.45, 116 Tooth color was also the component that only about 
one in five subjects was very satisfied with, compared with one in 
three with facial appearance and profile.  

Other studies have reported that lay people have a higher 
preference for white teeth than dentists.120, 121 In the UK prevalence 
study, Alkhatib et al. 116 found that one-third of the national 
sample was dissatisfied with their tooth color. Eighty-eight percent 
of the participants in the Samorodnitzky-Naveh et al. study45

judged tooth color to be the primary factor for dissatisfaction with 
dental appearance, and consequently, tooth whitening was 
reported to be the most desirable treatment for these subjects. In 
the literature it has been speculated that the increasing media 
exposure in Western society heavily influences audiences, resulting 
in changed norms with increasing emphasis on the importance of 
looking beautiful, young, and healthy.114, 116

Implications for research and clinical practice;  
future perspectives 
The results presented in this thesis may contribute to better under-
standing of how psychometric self-report oral health instruments 
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can be developed, culturally adapted, and used for investigating 
subjective states. Oral health can be assessed with physical clinical 
outcomes—and this is often part of routine clinical examination—
but patient-reported outcome, such as of OHRQoL, are also 
considered an important component when evaluating oral 
conditions and/or interventions.122, 123 National and international 
collaboration in dental and medical research is increasing, and the 
need for cross-culturally adapted subjective oral health indicators is 
evident.124, 125 International compatibility is important when 
creating new self-report instruments. 

The two new instruments presented exhibit sufficient item 
difficulty and discrimination as well as unidimensionality in each 
construct. In terms of burden for the patient and the health care 
provider, both the OAS and the JFLS are easy to administer to 
patients, are usually well accepted by the patient, and have scores 
that are easy to interpret. Swedish and English versions are avail-
able. The OAS and the JFLS can be used as stand-alone instru-
ments or in combination with broader instruments such as 
OHRQoL instruments (for example, the OHIP) when psychosocial 
impact related to oral health problems is desired. 

To also establish norms for the OHIP-S and the JFLS—OAS 
norms are presented in ((V)—would be beneficial for the inter-
pretation of these instrument scores. The three instruments pre-
sented here are well suited for further research and as clinical 
outcome measures in populations with functional and aesthetic 
concerns, for example, prosthodontic patients. Future interesting 
approaches should be to test these instruments in other 
populations, such as orthodontic patients. 
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CONCLUSIONS 

The OHIP-S appears to have good reliability and acceptable 
validity. The instrument differentiates between groups of patients 
with varying functional limitations and healthy individuals. It is 
recommended for use in clinical and research use in Swedish 
populations. ((I)

The JFLS-20 exhibits good reliability and validity for assessing 
limitations in mastication, jaw mobility, and verbal and emotional 
expression. A short version, the JFLS-8, is a global measure of 
functional limitation. The JFLS is recommended for clinical and
research use in patient groups with varying functional limitations 
of the jaw. ((II)

The OAS appears to provide a standardized approach to assess the 
magnitude and the components of the prosthodontic patient’s 
aesthetic impairment with minimal burden for the patient and the 
health-care professional. ((III)

The OAS—developed especially for prosthodontic patients—
exhibits good score reliability and validity. The instrument can be 
recommended for clinical and research use in prosthodontic patient 
groups. ((IV)

National OAS score norms for the adult Swedish population pro-
vide information on orofacial aesthetics. ((V)



74

ACKNOWLEDGMENTS 

I express my sincere gratitude to all who have supported and 
helped me over the years and with this thesis. Especially: 

My primary supervisor, true friend, and co-author Professor 
Thomas List, for introducing me to the scientific field, for your 
trust in me, for sharing with me your enormous knowledge, for 
being so generous, for pulling me through tough times, and for 
invaluable guidance through my doctoral education. 

My co-supervisor, true friend, and co-author Professor  
Krister Nilner, for your patience, for wise scientific and 
prosthodontic guidance, for never-failing support, for always 
having time for me, for helping me find my research self-esteem 
and joy after turbulent periods, and for hearty laughs together. 

My co-author and scientific adviser Associate Professor  
Mike John, Minneapolis, for excellent teaching in the 
psychometric field, for inspiring discussions and generous 
attitude, and for already planning future collaboration. 

My co-author, Associate Professor RRichard Ohrbach, Buffalo, for 
generous and fruitful collaboration, and for excellent help in the 
mysterious field of Rasch methodology. 

My co-authors, Odont. drs. AAgneta Marcusson and IInger
Lundström, for patience with my limited research experience 
and excellent work with the patients during the OHIP-S article. 

My co-author, Professor and Dean of the Faculty of Odontolgy in 
Malmö LLars Bondemark, for inspiring and instructive colla-
boration. Also my deepest gratitude for the valuable support 
from the Faculty that made it possible to complete this thesis.  



75

Head of the PDS in Östergötland RRaimo Pälvärinne and the 
organization, for generously supporting me and creating the 
possibility to complete this thesis. 

My boss and colleague Odont. dr. NNils Ravald, for sharing his 
dental knowledge, and for patiently and generously giving me 
time to conclude this work. 

Head of the Department of Prosthetic Dentistry at the Centre for 
Oral Rehabilitation, my dear friend, and colleague  
Simon Dahlgren, for participating in the focus group, for 
genuine interest and support in my work, and having to work 
extra hard in the clinic to give me space to complete this thesis. 

My research patient coordinator and dental nurse LLena Hedblom,
for participating in the focus group, for excellent monitoring of 
the research patients and all the questionnaires, for her 
enormous patience and enthusiasm with this work, and for a 
decade of trustful friendship. 

My colleges and friends at the Centres of Oral Rehabilitation in 
Linköping, Norrköping, and Motala for encouragement and 
loyal support, and special thanks to coordinator  
Kerstin Cannerborg for sharp-eyed administration of all 
aspects. 

My colleges and friends at the Departments of Stomatognathic 
Physiology and Prosthetic Dentistry, Malmö University, for 
their hospitality and always making me feel welcome, especially 
Professor  Maria Nilner and Associate Professor EEwaCarin 
Ekberg for encouraging and clever female support. 

My friends and colleagues at the Centre of Orthodontics and 
Pediatric Dentistry, Linköping, for their support and interest in 
this work.

All the patients who participated in my studies. 
My “prosthodontic mentor” Associate Professor TTom Bergendal, 

an important reason why I became a doctoral student, for 
encouragement in my clinical work and in scientific discussions, 
and for participating in the focus group. 

My editor and friend, GGail Conrod-List, for excellent linguistic, 
structural, and editorial help throughout the years, and for long 
fruitful research discussions, whether in their kitchen in Malmö 
or over Skype from Seattle. 



76

Ingrid Collin Bagewitz and  Afshin Mohei for participating in the 
aesthetic focus group.

Evangelina Papia for participating in the expert consensus group.  
Ulf Persson and LLiselott Piper for back-translating. 
Elisabeth Edvinsson for much administrative help. 
Kerstin Gustafsson and staff, Folktandvården Torkelberg, for help 

with control groups. 

The HHenningsson family, for opening their home for me many 
times, when I was in Malmö and for interest in this work.  

My dear friend and colleague, CCarin Starkhammar Johansson for 
never-failing support, sisterhood, and complete trust, and for 
helping me keep my perspective during my turbulent periods. 

Farfar Sven, mormor Elsa, and  Madeleine, for their support and 
for honestly trying to understand what I’ve been doing all these 
years. 

Linda, for our special friendship throughout life. 

In memory of my parents, PPeter and Ann-Cathrine, for their love 
and for giving me my confidence. 

My beloved family:
After my dissertation, my time is yours whenever you need it! 
My wonderful companion through life, TTony, for faith, 

understanding, patience, and unconditional love. 
 Our son, EErik, for giving me daily laughter, and for always giving 

me reasons to be a proud mother.
Our daughter, EEbba, for being my best female companion, and for 

her brilliant 5-year-old girl-power. 

This research was financially supported by grants from: 
The Public Dental Service of Östergötland, Östergötland 
County Council 
The Faculty of Odontology, Malmö University, Malmö 
The Health Research Council in south-east Sweden 
The Swedish Dental Society 



77

REFERENCES 

1. Tegern G. Everyday conceptions of health and its opposites. 
Linköping: Linköping University; 1994. 

2. Nordenfelt L. The concepts of health and illness revisited. Med 
Health Care Philos. 2007;10:5-10. 

3. Nordenfelt L. On the nature of health. An action-theoretic approach. 
Dordrecht: Kluwer Academic Publisher; 1987. 

4. Boorse C. Health as a theoretical concept. Philos Sci. 1977;44:542-
73.

5. Nordenfelt L. Om generell hälsa och sjukdom-ett teoretiskt 
perspektiv. In: Hugoson A, Koch G, Johansson S (eds.) 
Konsensuskonferens Oral Hälsa. Stockholm: Förlagshuset Gothia 
AB; 2003. 

6. Slade G. Measuring oral health and quality of life. Chapel Hill, NC: 
Department of Dental Ecology. School of Dentistry. University of 
North Carolina; 1997. 

7. The World Health Organization Quality of Life assessment 
(WHOQOL): position paper from the World Health Organization. 
Soc Sci Med. 1995;41:1403-9. 

8. Raphael D, Brown I, Renwick R, Rootman I. Quality of life theory 
and assessment: what are the implications for health promotion. 
Issues in Health Promotion Series. University of Toronto, Centre for 
Health Promotion; 1994. 

9. Allison PJ, Locker D, Feine JS. Quality of life: a dynamic construct. 
Soc Sci Med. 1997;45:221-30. 

10. WHO. International classification of impairments, disabilities and 
handicaps. Geneva: World Health Organization; 1980. 

11. World Health Organization. International Classification of 
Functioning, Disability and Health (ICF). Geneva: World Health 
Organization; 2002. 

12. Locker D. Measuring oral health: a conceptual framework. 
Community Dent Health. 1988;5:3-18. 



78

13. Cohen LK, Jago JD. Toward the formulation of sociodental 
indicators. Int J Health Serv. 1976;6:681-98. 

14. Brondani MA, MacEntee MI. The concept of validity in sociodental 
indicators and oral health-related quality-of-life measures. 
Community Dent Oral Epidemiol. 2007;35:472-8. 

15. MacEntee MI. An existential model of oral health from evolving 
views on health, function and disability. Community Dent Health. 
2006;23:5-14. 

16. WHO. International Classification of Functioning, Disability and 
Health. Geneva: World Health Organization; 2001. 

17. Heydecke G, Tedesco LA, Kowalski C, Inglehart MR. Complete 
dentures and oral health-related quality of life -- do coping styles 
matter? Community Dent Oral Epidemiol. 2004;32:297-306. 

18. Hodge J. The quality of life: a construct between utilitarian and 
existentialist approaches. In: Quality of life: Perspectives and policies; 
eds. Baldwin, S., Godfrey, C., Propper, C. pp42-54. London: 
Routledge; 1990. 

19. Reisine ST, Fertig J, Weber J, Leder S. Impact of dental conditions on 
patients' quality of life. Community Dent Oral Epidemiol. 
1989;17:7-10. 

20. Carlsson GE. Masticatory efficiency: the effect of age, the loss of 
teeth and prosthetic rehabilitation. Int Dent J. 1984;34:93-7. 

21. Gunne HS. The effect of removable partial dentures on mastication 
and dietary intake. Acta Odontol Scand. 1985;43:269-78. 

22. Helkimo E, Carlsson GE, Helkimo M. Chewing efficiency and state 
of dentition. A methodologic study. Acta Odontol Scand. 
1978;36:33-41. 

23. Jemt T, Carlsson GE. Aspects of mastication with bridges on 
osseointegrated implants. Scand J Dent Res. 1986;94:66-71. 

24. Kayser AF. Shortened dental arches and oral function. J Oral 
Rehabil. 1981;8:457-62. 

25. Kiyak HA, Beach BH, Worthington P, et al. Psychological impact of 
osseointegrated dental implants. Int J Oral Maxillofac Implants. 
1990;5:61-9. 

26. Agerberg G, Carlsson GE. Symptoms of functional disturbances of 
the masticatory system. A comparison of frequencies in a population 
sample and in a group of patients. Acta Odontol Scand. 
1975;33:183-90. 

27. Stegenga B, de Bont LG, de Leeuw R, Boering G. Assessment of 
mandibular function impairment associated with temporomandibular 
joint osteoarthrosis and internal derangement. J Orofac Pain. 
1993;7:183-95. 



79

28. Dworkin SF, LeResche L. Research diagnostic criteria for 
temporomandibular disorders: review, criteria, examinations and 
specifications, critique. J Craniomandib Disord. 1992;6:301-55. 

29. Turp JC, Motschall E, Schindler HJ, Heydecke G. In patients with 
temporomandibular disorders, do particular interventions influence 
oral health-related quality of life? A qualitative systematic review of 
the literature. Clin Oral Implants Res. 2007;18 Suppl 3:127-37. 

30. Reisine ST, Weber J. The effects of temporomandibular joint 
disorders on patients' quality of life. Community Dent Health. 
1989;6:257-70. 

31. Slade GD, Spencer AJ. Development and evaluation of the Oral 
Health Impact Profile. Community Dent Health. 1994;11:3-11. 

32. Locker D, Grushka M. Prevalence of oral and facial pain and 
discomfort: preliminary results of a mail survey. Community Dent 
Oral Epidemiol. 1987;15:169-72. 

33. Locker D, Grushka M. The impact of dental and facial pain. J Dent 
Res. 1987;66:1414-7. 

34. Osterweis M, Kleinman A, Mechanic D. Pain and disability: clinical, 
behavioral, and public policy perspectives/Institue of Medicine, 
Committee on Pain, Disability, and Chronic Illness Behavior. 
Washington, D.C.: National Academy Press; 1987. 

35. Ohrbach R, Granger C, List T, Dworkin S. Preliminary development 
and validation of the Jaw Functional Limitation Scale. Community 
Dent Oral Epidemiol. 2008;36:228-36. 

36. Bruyn S. Art and Aesthetics in Action. Accessed on 2009-05-21 at 
URL http://www2.bc.edu/~bruyn/Theoretical.html 2002. 

37. Zangwill N. Aesthetic Judgment. Accessed on 2009-05-02 at URL 
http://plato.stanford.edu/entries/aesthetic-judgment/. 2007. 

38. The Oxford English Dictionary. Oxford University Press, USA; 2 
edition 1989. 

39. See K, Gilbert E, Kuhn H. A history of esthetics. rev. ed. 1953, repr. 
1972. 

40. Dickie G. Aesthetics: An Introduction. Pegasus Publications; 1971. 
41. Eco U. Om skönhet. Stockholm: Brombergs Bokförlag; 2005. In 

Swedish.
42. Kant I. Kritik av omdömeskraften. Stockholm: Bokförlaget Thales; 

2003. In Swedish. 
43. Spear FM, Kokich VG, Mathews DP. Interdisciplinary management 

of anterior dental esthetics. J Am Dent Assoc. 2006;137:160-9. 
44. Davis LG, Ashworth PD, Spriggs LS. Psychological effects of 

aesthetic dental treatment. J Dent. 1998;26:547-54. 
45. Samorodnitzky-Naveh GR, Geiger SB, Levin L. Patients' satisfaction 

with dental esthetics. J Am Dent Assoc. 2007;138:805-8. 



80

46. Öwall B, Carlsson GE, Glimstedt B, et al. Estetik och kosmetisk 
tandvård. Nytt och unikt eller gamla metoder som vidareutvecklats? 
Tandläkartidningen. 2005;97:46-52. 

47. Molin M. Cosmetic and aesthetic considerations. In: A textbook of 
fixed prosthodontics. Karlsson S, Nilner K, Dahl BJ, editors. 
Stockholm; 2000. p. 246-76. 

48. Van der Geld P, Oosterveld P, Van Heck G, Kuijpers-Jagtman AM. 
Smile attractiveness. Self-perception and influence on personality. 
Angle Orthod. 2007;77:759-65. 

49. Belser U. Natural oral esthetics. In: Magne P, Belser U (eds) Bonded 
Porcelain Restorations in the Anterior Dentition: A Biomemtic 
Approach. Chicago: Quintessence, 2002:57-96. Chicago: 
Quintessence; 2002. 

50. Wolfart S, Thormann H, Freitag S, Kern M. Assessment of dental 
appearance following changes in incisor proportions. Eur J Oral Sci. 
2005;113:159-65. 

51. Kokich VO, Jr., Kiyak HA, Shapiro PA. Comparing the perception of 
dentists and lay people to altered dental esthetics. J Esthet Dent. 
1999;11:311-24. 

52. Kokich VO, Kokich VG, Kiyak HA. Perceptions of dental 
professionals and laypersons to altered dental esthetics: asymmetric 
and symmetric situations. Am J Orthod Dentofacial Orthop. 
2006;130:141-51. 

53. Streiner D, Norman G. Health Measurment Scales - a practical guide 
to their development and use. 4th ed. Oxford: Oxford University 
Press; 2008. 

54. Fitzpatrick R, Fletcher A, Gore S, et al. Quality of life measures in 
health care. I: Applications and issues in assessment. BMJ. 
1992;305:1074-7. 

55. Inglehart M, Bagramian R, . Oral Health-Related Quality of Life: An 
introduction in Oral Health Related Quality of Life. Quintessence. 
2002:13-28. 

56. Lohr KN, Aaronson NK, Alonso J, et al. Evaluating quality-of-life 
and health status instruments: development of scientific review 
criteria. Clin Ther. 1996;18:979-92. 

57. Assessing health status and quality-of-life instruments: attributes and 
review criteria. Qual Life Res. 2002;11:193-205. 

58. Hunt SM, McKenna SP, McEwen J, et al. The Nottingham Health 
Profile: subjective health status and medical consultations. Soc Sci 
Med A. 1981;15:221-9. 

59. Bergner M, Bobbitt RA, Carter WB, Gilson BS. The Sickness Impact 
Profile: development and final revision of a health status measure. 
Med Care. 1981;19:787-805. 



81

60. Ware JE, Jr., Sherbourne CD. The MOS 36-item short-form health 
survey (SF-36). I. Conceptual framework and item selection. Med 
Care. 1992;30:473-83. 

61. Fletcher A, Gore S, Jones D, et al. Quality of life measures in health 
care. II: Design, analysis, and interpretation. BMJ. 1992;305:1145-8. 

62. Strauss RP, Hunt RJ. Understanding the value of teeth to older 
adults: influences on the quality of life. J Am Dent Assoc. 
1993;124:105-10. 

63. Atchison KA, Dolan TA. Development of the Geriatric Oral Health 
Assessment Index. J Dent Educ. 1990;54:680-7. 

64. Leao A, Sheiham A. The development of a socio-dental measure of 
dental impacts on daily living. Community Dent Health. 1996;13:22-
6.

65. Allison P, Locker D, Jokovic A, Slade G. A cross-cultural study of 
oral health values. J Dent Res. 1999;78:643-9. 

66. John MT, Patrick DL, Slade GD. The German version of the Oral 
Health Impact Profile--translation and psychometric properties. Eur J 
Oral Sci. 2002;110:425-33. 

67. John MT, LeResche L, Koepsell TD, et al. Oral health-related quality 
of life in Germany. Eur J Oral Sci. 2003;111:483-91. 

68. Allen PF, McMillan AS, Walshaw D, Locker D. A comparison of the 
validity of generic- and disease-specific measures in the assessment of 
oral health-related quality of life. Community Dent Oral Epidemiol. 
1999;27:344-52. 

69. List T, Helkimo M. A scale for measuring the activities of daily living 
(ADL) of patients with craniomandibular disorders. Swed Dent J. 
1995;19:33-40. 

70. DeVellis RF. Scale Development:Theory and Application. 2nd edition 
ed.: Thousand Oaks: Sage Publications; 2003. 

71. Willms DG, Johnson NA. Essentials in qualitative research: A 
notebook for the field. Unpublished manuscript. 1993. 

72. Puchta C, Potter J. Focus group practice. Sage. Thousands Oaks, CA; 
2004. 

73. Nunnally JC, Jr. Psychometric theory (2nd edn). New York: 
McGraw-Hill; 1978. 

74. Streiner GRNaDL. Biostatistics: The bare essentials. 3rd edn ed. 
Toronto: B.C. Decker; 2007. 

75. Koepsell TD, Weiss NS. Epidemiologic Methods. Studying the 
Occurrence of Illness. New York: Oxford University Press; 2003. 

76. Bland JM, Altman DG. Cronbach's alpha. BMJ. 1997;314:572. 
77. Shrout PE, Fleiss JL. Intraclass correlations: uses in assessing rater 

reliability. Psychol Bull. 1979;86:420-8. 



82

78. Ohrbach R, Bjorner J, MA. J, et al. Guidelines for Establishing 
Cultural Equivalency of Instruments. Accessed on 2009-08-21 at 
URL http://www.rdc-tmdinternational.org. 2007. 

79. Guillemin F, Bombardier C, Beaton D. Cross-cultural adaptation of 
health-related quality of life measures: literature review and proposed 
guidelines. J Clin Epidemiol. 1993;46:1417-32. 

80. www.scb.se. 2009. 
81. Derogatis L. SCL-90-R: Administration, Scoring and Procedures 

Manual-II for the Revised Version. Clinical Psychometric Research. 
Towson, MD; 1983. 

82. Norman GR, Streiner aDL. Biostatistics: The bare essentials. 3rd edn 
ed. Toronto: B. C. Decker; 2007. 

83. Bland JM, Altman DG. Statistical methods for assessing agreement 
between two methods of clinical measurement. Lancet. 1986;1:307-
10.

84. Fleiss J. The design and analysis of clinical experiments. New York: 
Wiley & Sons; 1986. 

85. Lin LI. A concordance correlation coefficient to evaluate 
reproducibility. Biometrics. 1989;45:255-68. 

86. Cohen J. Statistical power analysis for the behavioral sciences. 2nd 
edn ed. Hillsdale, NJ: Lawrence Erlbaum; 1988. 

87. Andrich D. Rasch Models for Measurement. Newbury Park, CA: 
Sage Publications; 1988. 

88. Marcusson A, List T, Paulin G, Akerlind I. Reliability of a 
multidimensional questionnaire for adults with treated complete cleft 
lip and palate. Scand J Plast Reconstr Surg Hand Surg. 2001;35:271-
8.

89. Wong AH, Cheung CS, McGrath C. Developing a short form of Oral 
Health Impact Profile (OHIP) for dental aesthetics: OHIP-aesthetic. 
Community Dent Oral Epidemiol. 2007;35:64-72. 

90. Wolfart S, Quaas AC, Freitag S, et al. General well-being as an 
important co-factor of self-assessment of dental appearance. Int J 
Prosthodont. 2006;19:449-54. 

91. Mehl C, Kern M, Freitag-Wolf S, et al. Does the oral health impact 
profile questionnaire measure dental appearance? Int J Prosthodont. 
2009;22:87-93. 

92. John MT, Hujoel P, Miglioretti DL, et al. Dimensions of oral-health-
related quality of life. J Dent Res. 2004;83:956-60. 

93. Baker SR, Gibson B, Locker D. Is the oral health impact profile 
measuring up? Investigating the scale's construct validity using 
structural equation modelling. Community Dent Oral Epidemiol. 
2008;36:532-41. 

94. Bergdahl M, Bergdahl J. Burning mouth syndrome: prevalence and 
associated factors. J Oral Pathol Med. 1999;28:350-4. 



83

95. List T, Dworkin SF. Comparing TMD diagnoses and clinical findings 
at Swedish and US TMD centers using research diagnostic criteria for 
temporomandibular disorders. J Orofac Pain. 1996;10:240-53. 

96. Epker B, Wolford L. Dentofacial Deformities: Surgical Orthodontic 
Correction. St Louis: Mosby; 1980. 

97. List T, Stenstrom B, Lundstrom I, Dworkin SF. TMD in patients 
with primary Sjogren syndrome: a comparison with 
temporomandibular clinic cases and controls. J Orofac Pain. 
1999;13:21-8. 

98. Ship JA, Grushka M, Lipton JA, et al. Burning mouth syndrome: an 
update. J Am Dent Assoc. 1995;126:842-53. 

99. Callius P. Papers-publicerade rapporter. Accessed on 2009-11-26 at 
URL http://www.tns-sifo.se/rapporter-undersokningar/papers. 2009. 

100. van der Meulen MJ, John MT, Naeije M, Lobbezoo F. The Dutch 
version of the Oral Health Impact Profile (OHIP-NL): Translation, 
reliability and construct validity. BMC Oral Health. 2008;8:11. 

101. Szentpetery A, Szabo G, Marada G, et al. The Hungarian version of 
the Oral Health Impact Profile. Eur J Oral Sci. 2006;114:197-203. 

102. Feldmann I, List T, John MT, Bondemark L. Reliability of a 
questionnaire assessing experiences of adolescents in orthodontic 
treatment. Angle Orthod. 2007;77:311-7. 

103. List T, Paulin G, Lundström I, Ohrbach R. Orofacial disorder 
diagnosis: relationship to the jaw limitation scale. J Dent Res (Special 
Issue A). 2002;81:1024. 

104. Locker D, Matear D, Stephens M, et al. Comparison of the GOHAI 
and OHIP-14 as measures of the oral health-related quality of life of 
the elderly. Community Dent Oral Epidemiol. 2001;29:373-81. 

105. John MT, Miglioretti DL, LeResche L, et al. German short forms of 
the Oral Health Impact Profile. Community Dent Oral Epidemiol. 
2006;34:277-88. 

106. Slade GD. Derivation and validation of a short-form oral health 
impact profile. Community Dent Oral Epidemiol. 1997;25:284-90. 

107. Allen PF, Locker D. Do item weights matter? An assessment using 
the oral health impact profile. Community Dent Health. 
1997;14:133-8. 

108. Allen PF, McMillan AS. The impact of tooth loss in a denture 
wearing population: an assessment using the Oral Health Impact 
Profile. Community Dent Health. 1999;16:176-80. 

109. Allen PF, McMillan AS, Walshaw D. A patient-based assessment of 
implant-stabilized and conventional complete dentures. J Prosthet 
Dent. 2001;85:141-7. 



84

110. Awad MA, Locker D, Korner-Bitensky N, Feine JS. Measuring the 
effect of intra-oral implant rehabilitation on health-related quality of 
life in a randomized controlled clinical trial. J Dent Res. 
2000;79:1659-63. 

111. Awad MA, Lund JP, Shapiro SH, et al. Oral health status and 
treatment satisfaction with mandibular implant overdentures and 
conventional dentures: a randomized clinical trial in a senior 
population. Int J Prosthodont. 2003;16:390-6. 

112. Heydecke G, Locker D, Awad MA, et al. Oral and general health-
related quality of life with conventional and implant dentures. 
Community Dent Oral Epidemiol. 2003;31:161-8. 

113. John MT, Reissmann DR, Schierz O, Wassell RW. Oral health-
related quality of life in patients with temporomandibular disorders. 
J Orofac Pain. 2007;21:46-54. 

114. Theobald AH, Wong BK, Quick AN, Thomson WM. The impact of 
the popular media on cosmetic dentistry. N Z Dent J. 2006;102:58-
63.

115. Xiaoxian M, Gilbert GH, Duncan RP, Heft MW. Satisfaction with 
dental appearance among diverse groups of dentate adults. J Aging 
Health. 2007;19:778-91. 

116. Alkhatib MN, Holt R, Bedi R. Age and perception of dental 
appearance and tooth colour. Gerodontology. 2005;22:32-6. 

117. Dworkin SF, Huggins KH, LeResche L, et al. Epidemiology of signs 
and symptoms in temporomandibular disorders: clinical signs in 
cases and controls. J Am Dent Assoc. 1990;120:273-81. 

118. Kershaw S, Newton JT, Williams DM. The influence of tooth colour 
on the perceptions of personal characteristics among female dental 
patients: comparisons of unmodified, decayed and 'whitened' teeth. 
Br Dent J. 2008;204:E9; discussion 256-7. 

119. Dunn WJ, Murchison DF, Broome JC. Esthetics: patients' 
perceptions of dental attractiveness. J Prosthodont. 1996;5:166-71. 

120. Wagner IV, Carlsson GE, Ekstrand K, et al. A comparative study of 
assessment of dental appearance by dentists, dental technicians, and 
laymen using computer-aided image manipulation. J Esthet Dent. 
1996;8:199-205. 

121. Carlsson GE, Wagner IV, Odman P, et al. An international 
comparative multicenter study of assessment of dental appearance 
using computer-aided image manipulation. Int J Prosthodont. 
1998;11:246-54. 

122. Slade GD, Strauss RP, Atchison KA, et al. Conference summary: 
assessing oral health outcomes--measuring health status and quality 
of life. Community Dent Health. 1998;15:3-7. 

123. Heydecke G. [Patient-based outcome measures: oral health-related 
quality of life]. Schweiz Monatsschr Zahnmed. 2002;112:605-11. 



85

124. Locker D. Applications of self-reported assessments of oral health 
outcomes. J Dent Educ. 1996;60:494-500. 

125. Bullinger M, Anderson R, Cella D, Aaronson N. Developing and 
evaluating cross-cultural instruments from minimum requirements to 
optimal models. Qual Life Res. 1993;2:451-9. 



86

APPENDIX 

OHIP-S (the 49-item Swedish version) ..................................... 87 

JFLS-20 (English and Swedish side-by-side, JFLS-8 items 
indicated) ................................................................... 90 

JFLS-20 (English version in full) .............................................. 92 

JFLS-20 (Swedish version in full) ............................................. 94 

OAS (Swedish and English side-by-side) ............................. 96 

OAS (Swedish version in full) ............................................. 97 

OAS (English version in full) .............................................. 98 



87

Oral Health Impact Profile (OHIP-S) 

Hur ofta under det senaste månaden har Du upplevt följande situationer, 

pga problem med Dina tänder, mun, proteser eller käkar? Markera för varje 

påstående det alternativ som bäst motsvarar Din upplevelse. Använd "Gäller 

ej mig" om Du anser att påståendet ej passar för Dig. 

Gäller 
ej mig 

Mycket 
ofta 

Ganska 
ofta Ibland Sällan Aldrig 

1 Svårigheter med att tugga 
någon form av mat 

      

2 Svårigheter med att uttala 
ord 

      

3 Lagt märke till att en tand 
inte ser ut som den ska 

      

4 Känt att Ditt utseende har  
påverkats

      

5 Känt att Du haft dålig 
andedräkt 

      

6 Känt att smakförmågan har 
försämrats 

      

7 Har haft mat som fastnat i 
tänderna eller proteserna

      

8 Känt att Din matsmältning 
försämrats 

      

9 Känt att Dina proteser inte 
passat ordentligt 

      

10 Har haft smärta i Din mun       

11 Varit öm i käken       

12 Har haft huvudvärk       

13 Har haft känsliga tänder vid 
intag av varm eller kall mat 
eller dryck 

      

14 Har haft tandvärk       

15 Har haft smärtor i 
tandköttet

      

16 Har haft obehag med att äta 
mat
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Gäller 
ej mig 

Mycket 
ofta 

Ganska 
ofta Ibland Sällan Aldrig 

17 Har haft ömma ställen i 
munnen 

      

18 Har haft obekväma proteser       

19 Har varit oroad pga. 
tandproblem 

      

20 Känt Dig osäker       

21 Känt Dig eländig       

22 Känt Dig besvärad med Ditt 
utseende 

      

23 Känt Dig spänd       

24 Funnit att Ditt tal varit 
otydligt

      

25 Personer har missuppfattat 
en del av de ord Du sagt 

      

26 Känt att det varit mindre 
smak i maten 

      

27 Inte kunnat borsta tänderna 
ordentligt 

      

28 Har varit tvungen undvika 
att äta viss mat 

      

29 Har haft en 
otillfredsställande kost 

      

30 Har inte kunnat äta med 
Dina proteser 

      

31 Undvikit att le       

32 Har varit tvungen att 
avbryta måltider 

      

33 Din sömn har blivit störd       

34 Varit upprörd       

35 Haft svårt att koppla av       

36 Känt Dig deprimerad       
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Gäller 
ej mig 

Mycket 
ofta 

Ganska 
ofta Ibland Sällan Aldrig 

37 Din koncentration har 
påverkats

      

38 Blivit generad       

39 Undvikit att gå ut       

40 Varit mindre tolerant mot 
Din make/maka eller familj

      

41 Haft besvär att komma 
överens med andra 
människor 

      

42 Varit något irriterad på 
andra människor 

      

43 Haft svårighet att utföra de 
vardagliga sysslorna 

      

44 Känt att Din allmänhälsa  
försämrats 

      

45 Lidit någon ekonomisk 
förlust 

      

46 Har varit oförmögen med att 
uppskatta andra människors 
sällskap

      

47 Känt att livet i allmänhet har 
varit mindre 
tillfredsställande

      

48 Varit totalt oförmögen att 
fungera 

      

49 Har Du varit oförmögen att 
arbeta fullt ut 
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Jaw Functional Limitation Scale-20 and -8 
English and Swedish versions 

Jaw Functional Limitation Scale Käkfunktions-skala 

For each of the items below, please 
indicate the level of limitation 
during the past month. If the 
activity has been completely 
avoided because it is too difficult, 
then circle ‘10’. Response options: 

0 is “No limitation” and  

10 is “Severe limitation”. 

För varje nedanstående fråga, ange 
graden av begränsning i käkarna 
under den senaste månaden. Om 
det har varit omöjligt att utföra 
aktiviteten, ringa in ‘10’. 
Svarsalternativ:

0 är ”Ingen begränsning” och  

10 är ”Stor begräsning”. 

*1. Chew tough food. *1. Tugga seg mat.
2. Chew hard bread. 2. Tugga bröd (t ex hårt bröd).

*3. Chew chicken (e.g prepared 
in oven) 

*3. Tugga kyckling (t ex tillagad 
i ugnen).

4. Chew crackers. 4. Tugga kex. 
5. Chew soft food (e.g., 

macaroni, canned or soft 
fruits, cooked vegetables, 
fish).

5. Tugga mjuk mat (t ex 
makaroner, fisk, kokta 
grönsaker).

*6. Eat soft food, requiring no 
chewing (e.g., mashed 
potatoes, apple sauce, 
pudding, pureed food).

*6. Äta mjuk mat som inte 
behöver tuggas  
(t ex potatismos, äpplekräm, 
pudding, puréer).

7. Open wide enough to bite 
from a whole apple.

7. Gapa tillräckligt stort för att 
ta en tugga av ett äpple.

8. Open wide enough to bite 

into a sandwich. 

8. Gapa tillräckligt stort för att 
ta en tugga av en smörgås.

9. Open wide enough to talk. 9. Gapa tillräckligt stort för att 
tala.

*10. Open wide enough to drink 
from a cup.

*10. Gapa tillräckligt stort för att 
dricka ur en mugg.

*11. Swallow. *11. Svälja.

*12. Yawn. *12. Gäspa. 

*13. Talk. *13. Tala. 

14. Sing. 14. Sjunga. 
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Jaw Functional Limitation Scale Käkfunktions-skala 

15. Putting on a happy face. 15. Se glad ut. 

16. Putting on an angry face. 16. Se arg ut. 

17. Frown. 17. Fnysa.

18. Kiss. 18. Kyssas. 

*19. Smile. *19. Le. 

20. Laugh. 20. Skratta. 

Items with an asterisk (*) are those 
used for the JFLS-8 (short form).

Items med en asterix (*) används i 
JFLS-8 (kort version). 
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Jaw Functional Limitation Scale  (JFLS) 

For each of the items below, please indicate the level of limitation during 

the past month. If the activity has been completely avoided because it is too 

difficult, then circle ‘10’. 

No
limitation 

Severe
limitation 

1. Chew tough food 0 1 2 3 4 5 6 7 8 9 10 

2. Chew hard bread 0 1 2 3 4 5 6 7 8 9 10 

3. Chew chicken (e.g., 
prepared in oven)  

0 1 2 3 4 5 6 7 8 9 10 

4. Chew crackers 0 1 2 3 4 5 6 7 8 9 10 

5. Chew soft food (e.g., 
macaroni, canned or 
soft fruits, cooked 
vegetables, fish) 

0 1 2 3 4 5 6 7 8 9 10 

6. Eat soft food, requiring 
no chewing (e.g., 
mashed potatoes, apple 
sauce, pudding, pureed 
food) 

0 1 2 3 4 5 6 7 8 9 10 

7. Open wide enough to 
bite from a whole apple 

0 1 2 3 4 5 6 7 8 9 10 

8. Open wide enough to 
bite into a sandwich 

0 1 2 3 4 5 6 7 8 9 10 

9. Open wide enough to 
talk

0 1 2 3 4 5 6 7 8 9 10 

10. Open wide enough to 
drink from a cup 

0 1 2 3 4 5 6 7 8 9 10 

11. Swallow 0 1 2 3 4 5 6 7 8 9 10 

12. Yawn 0 1 2 3 4 5 6 7 8 9 10 

13. Talk 0 1 2 3 4 5 6 7 8 9 10 

14. Sing 0 1 2 3 4 5 6 7 8 9 10 
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No
limitation 

Severe
limitation 

15. Putting on a happy face 0 1 2 3 4 5 6 7 8 9 10 

16. Putting on an angry 
face

0 1 2 3 4 5 6 7 8 9 10 

17. Frown 0 1 2 3 4 5 6 7 8 9 10 

18. Kiss 0 1 2 3 4 5 6 7 8 9 10 

19. Smile  0 1 2 3 4 5 6 7 8 9 10 

20. Laugh 0 1 2 3 4 5 6 7 8 9 10 
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Käkfunktionskala (JFLS) 

För varje nedanstående fråga, ange graden av begränsning i käkarna under 

den senaste månaden. Om det har varit omöjligt att utföra aktiviteten, ringa in 

‘10’.

Ingen
begränsning 

Stor
begränsning 

1. Tugga seg mat 0 1 2 3 4 5 6 7 8 9 10 

2. Tugga bröd (tex hårt 
bröd) 

0 1 2 3 4 5 6 7 8 9 10 

3. Tugga kyckling (tex 
tillagad i ugnen)  

0 1 2 3 4 5 6 7 8 9 10 

4. Tugga kex 0 1 2 3 4 5 6 7 8 9 10 

5. Tugga mjuk mat (tex 
makaroner, kokta 
grönsaker, fisk) 

0 1 2 3 4 5 6 7 8 9 10 

6. Äta mjuk mat som inte 
behöver tuggas (tex 
potatismos, äpplekräm, 
pudding, puréer) 

0 1 2 3 4 5 6 7 8 9 10 

7. Gapa tillräckligt stort 
för att ta en tugga av ett 
äpple 

0 1 2 3 4 5 6 7 8 9 10 

8. Gapa tillräckligt stort 
för att ta en tugga av en 
smörgås

0 1 2 3 4 5 6 7 8 9 10 

9. Gapa tillräckligt stort 
för att tala 

0 1 2 3 4 5 6 7 8 9 10 

10. Gapa tillräckligt stort 
för att dricka ur en 
mugg

0 1 2 3 4 5 6 7 8 9 10 

11. Svälja 0 1 2 3 4 5 6 7 8 9 10 

12. Gäspa 0 1 2 3 4 5 6 7 8 9 10 

13. Tala 0 1 2 3 4 5 6 7 8 9 10 
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Ingen
begränsning 

Stor
begränsning 

14. Sjunga 0 1 2 3 4 5 6 7 8 9 10 

15. Se glad ut 0 1 2 3 4 5 6 7 8 9 10 

16. Se arg ut 0 1 2 3 4 5 6 7 8 9 10 

17. Fnysa 0 1 2 3 4 5 6 7 8 9 10 

18. Kyssas 0 1 2 3 4 5 6 7 8 9 10 

19. Le  0 1 2 3 4 5 6 7 8 9 10 

20. Skratta 0 1 2 3 4 5 6 7 8 9 10 
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The Orofacial Aesthetic Scale 
Swedish and English Versions 

Orofacial estetikskala Orofacial Aesthetic Scale

Hur upplever Du idag 
utseendet av Ditt ansikte, Din 
mun, Dina tänder och tander-
sättningar (proteser, kronor, 
broar och implantat)? Markera 
för varje påstående det som bäst 
motsvarar Din upplevelse. 

Använd ”Gäller ej mig” om Du 
anser att påståendet inte passar 
för Dig. 

0 är ”Mycket missnöjd” och 
10 är ”Mycket nöjd”. 

How do you feel about the 
appearance of your face, your 
mouth, your teeth, and your 
tooth replacements (prostheses, 
crowns, bridges, and implants)? 
For each statement, select the 
option that best corresponds to 
your experience.  

Mark "Not applicable" if you 
think that the statement does 
not apply to you. 

0 is “Very dissatisfied” and 
10 is “Very satisfied”. 

1. Ditt ansiktes utseende. 1. Your facial appearance. 
2. Utseendet på Ditt ansiktes 

profil.
2. Appearance of your facial 

profile.
3. Din muns utseende 

(leende, läppar  
 och synliga tänder). 

3. Your mouth's appearance 
(smile, lips, and visible 
teeth). 

4. Din tandrads utseende. 4. Appearance of your rows 
of teeth. 

5. Formen på Dina tänder. 5. Shape/form of your teeth. 
6. Färgen på Dina tänder. 6. Color of your teeth. 
7. Tandköttets utseende. 7. Your gum's appearance. 
8. Hur upplever Du helheten 

av utseendet på Ditt 
ansikte, Din mun och 
Dina tänder 

8. Overall, how do you feel 
about the appearance of 
your face, your mouth, 
and your teeth. 
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Orofacial estetikskala (OAS-S) 

Hur upplever Du idag utseendet av Ditt ansikte, Din mun, Dina tänder och 

tandersättningar (proteser, kronor, broar och implantat)? Markera för varje 

påstående det som bäst motsvarar Din upplevelse. Använd ”Gäller ej mig” om 

Du anser att påståendet inte passar för Dig. 

Gäller
 ej mig

Mycket
nöjd 

Mycket
misnöjd 

1.
Ditt ansiktes 
utseende  0 1 2 3 4 5 6 7 8 9 10 

2.
Utseendet på Ditt 
ansiktes profil 0 1 2 3 4 5 6 7 8 9 10 

3.

Din muns utseende 
(leende, läppar och 
synliga tänder)  

 0 1 2 3 4 5 6 7 8 9 10 

4.
Din tandrads 
utseende 0 1 2 3 4 5 6 7 8 9 10 

5.
Formen på Dina 
tänder  0 1 2 3 4 5 6 7 8 9 10 

6.
Färgen på Dina 
tänder 0 1 2 3 4 5 6 7 8 9 10 

7.
Tandköttets 
utseende  0 1 2 3 4 5 6 7 8 9 10 

8. Hur upplever Du 
helheten av 
utseendet på Ditt 
ansikte, Din mun 
och Dina tänder 

0 1 2 3 4 5 6 7 8 9 10 
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Orofacial aesthetic scale (OAS) 

How do you feel about the appearance of your face, your mouth, your 

teeth, and your tooth replacements (prostheses, crowns, bridges, and 

implants)? For each statement, select the option that best corresponds to your 

experience. Mark "Not applicable" if you think that the statement does not 

apply to you. 

N
A

Very 
satisfied

Very 
dissatisfied

1. Your facial 
appearance 0 1 2 3 4 5 6 7 8 9 10 

2. Appearance of your 
facial profile 0 1 2 3 4 5 6 7 8 9 10 

3. Your mouth’s 
appearance (smile, 
lips, and visible 
teeth)  

0 1 2 3 4 5 6 7 8 9 10 

4. Appearance of your 
rows of teeth 0 1 2 3 4 5 6 7 8 9 10 

5. Shape/form of your 
teeth 0 1 2 3 4 5 6 7 8 9 10 

6. Color of your teeth 
0 1 2 3 4 5 6 7 8 9 10 

7. Your gum’s 
appearance 0 1 2 3 4 5 6 7 8 9 10 

8. Overall, how do you 
feel about of your 
face, your mouth, 
and your teeth 

0 1 2 3 4 5 6 7 8 9 10 
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