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ABSTRACT

Objective
The dimensions of oral health–related quality of life (OHRQoL) Oral Function,
Orofacial Pain, Orofacial Appearance, and Psychosocial Impact are the major
areas where patients are impacted by oral diseases and dental interventions. The
aim of this study was to evaluate whether dental patients’ reasons to visit the
dentist fit the 4 OHRQoL dimensions.

Methods
Dentists (N 5 1580) from 32 countries participated in a web-based survey. For
their patients with current oral health problems, dentists were asked whether
these problems were related to teeth, mouth, and jaws’ function, pain,
appearance, or psychosocial impact or whether they do not fit the aforemen-
tioned 4 categories. Dentists were also asked about their patients who inten-
ded to prevent future oral health problems. For both patient groups, the
proportions of oral health problems falling into the 4 OHRQoL dimensions
were calculated.

Results
For every 100 dental patients with current oral health problems, 96 had problems
related to teeth, mouth, and jaws’ function, pain, appearance, or psychosocial
impact. For every 100 dental patients who wanted to prevent future oral health
problems, 92 wanted to prevent problems related to these 4 OHRQoL di-
mensions. Both numbers increased to at least 98 of 100 patients when experts
analyzed dentists’ explanations of why some oral health problems would not fit
the four dimension. For the remaining 2 of 100 patients, none of the dentist-
provided explanations suggested evidence against the OHRQoL dimensions as
the concepts that capture dental patients’ suffering.

Conclusion
Oral Function, Orofacial Pain, Orofacial Appearance, and Psychosocial Impact
capture dental patients’ oral health problems worldwide. These 4 OHRQoL di-
mensions offer a psychometrically sound and practical framework for patient care
and research, identifying what is important to dental patients.

INTRODUCTION

Dental Patients Have Current Oral Health Problems, or They Want to
Prevent Them From Occurring

Patients visit the dentist because of 2 main concerns—either they have current
oral health problems or they want to prevent them in the future. These

problems are caused by 1323 oral conditions or a combination of them (oral
diseases represent the majority of these conditions, and we will use this term
henceforth).1 Patients’ perceived oral health problems are not a deterministic
reflection of the physical oral health situation, but rather they are shaped by
personal and environmental factors. Conceptually, an infinite number of oral
health problem situations result. Perceived oral health is a complex and
multidimensional personal experience for each dental patient.

https://doi.org/10.1016/j.jebdp.2020.101459
https://doi.org/10.1016/j.jebdp.2020.101459
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Dental Patients’ Oral Health Problems Can Be
Grouped
Some oral health problems are more related than others.
One reason for relationships among oral health problems is
the oral disease that caused these problems. Typically, a
disease creates not only one but several oral health prob-
lems for the patient. Consequently, an infinite number of
oral health problems cluster into a smaller number of larger
problem groups. These problem clusters are of practical
importance for public health and clinical oral health care
because they represent the major reasons why dental pa-
tients seek care. For example, Rosenstiel et al.2 mentioned
that patients’ chief complaints or the reasons for treatment
seeking typically belong to 1 of 4 categories (comfort,
function, social, appearance).

Dimensions of OHRQoL—A Framework to Group
Dental Patients’ Oral Health Problems
The entirety of the patient’s oral health problems is often
described as the patient’s oral health–related quality of life
(OHRQoL). Oral Function, Orofacial Pain, Orofacial
Appearance, and Psychosocial Impact were identified as
psychometrically sound and clinically intuitive OHRQoL di-
mensions.3 Exploratory4 and as well as confirmatory studies5

support the dimensions, and these studies were performed
on diverse international dental patients as well as on general
population subjects.6 Conceptually, OHRQoL can be seen
as an umbrella concept with these 4 major components,
and the patient’s oral health problems are situated in
these components. If oral health problems lead patients to
seek care, then the 4 OHRQoL dimensions should also be
related to why dental patients visit the dentist.

AIM
The aim of this study was to evaluate whether dental pa-
tients’ reasons to visit the dentist fit the 4 OHRQoL di-
mensions Oral Function, Orofacial Pain, Orofacial
Appearance, and Psychosocial Impact.

MATERIALS AND METHODS

Participants
We targeted a convenience sample of international dentists,
representing all 6 World Health Organization (WHO) regions
with at least 3 countries per region. The WHO regions are (i)
African Region, (ii) Region of the Americas, (iii) South-East
Asia Region, (iv) European Region, (v) Eastern Mediterra-
nean Region, and (vi) Western Pacific Region. To cover
dental patients globally (through their dentists) was a major
objective for this study.

Dentists from 32 countries participated (Figure 1). Each of
the 32 countries was represented by 1 dentist, whom we
called the “center dentist.” Center dentists were known to
the first or the last author of the article or recommended
by other center dentists. After the study was explained to
them, we asked them to recruit at least 10 dentists from
their country to complete the web-based survey. They also
received weekly reports on how many colleagues provided
study data. Inclusion criteria for participating dentists were
that they should be able to read and respond to an English-
language questionnaire, and they should have treated
dental patients in the past year. A total of 1580 dentists from
32 countries participated in the study.

Web-Based Survey About Patients’ Oral Health
Problems
Data were collected with an anonymous electronic survey in
the English language between June 10, 2017, and July 27,
2018. The questionnaire about patients’ oral health prob-
lems consisted of 3 main questions:

1. Why did patients typically visit you when they had
problems with their teeth (including dentures), mouth,
or jaws?

The patients visited me because of [% of patients]:

- Impaired oral function (eating, chewing, talking, etc.)

- Pain (dental, oral, facial, etc.)

- Impaired dental, oral, or facial appearance

- Broader psychosocial impacts/distress because of their
oral health situation

- Other problems not mentioned above

(if dentists responded here, they were asked to write down
the most important problem, which does not fit into any of
the 4 listed categories Function, Pain, Appearance, Psy-
chosocial Impact)

2. To assess how your typical patients match your most
recent patients, please check the dental records or think
of your last 10 patients with oral health problems.

How many patients came because of [number of patients]?

- Impaired oral function (eating, chewing, talking, etc.)

- Pain (dental, oral, facial, etc.)

- Impaired dental, oral, or facial appearance

- Broader psychosocial impacts/distress because of their
oral health situation

- Other problems not mentioned above

(if dentists responded here, they were asked to write down
the most important problem, which does not fit into any of
the 4 listed categories Function, Pain, Appearance, Psy-
chosocial Impact)
September 2020 3



Figure 1. Countries participating in the study (N 5 32, in blue) from 6 World Health Organization regions.
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3. Dentists were also asked whether they perform pre-
ventive interventions. If they responded positively, they
were asked: You mentioned that some patients visited
you primarily for a preventative check-up. Why did they
typically visit you when they came for a preventative
check-up regarding their teeth (including dentures),
mouth, or jaws?

They visited me because they wanted to prevent [% of
patients]:

- Impaired oral function (eating, chewing, talking, etc.)

- Pain (dental, oral, facial, etc.)

- Impaired dental, oral, or facial appearance

- Broader psychosocial impacts/distress because of their
oral health situation

- Other problems not mentioned above

(if dentists responded here, they were asked to write down
the most important problem, which does not fit into any of
the 4 listed categories (Function, Pain, Appearance, Psy-
chosocial Impact)

Dentists were also asked for demographic and professional
characteristics:

1. a country where the dentist currently works (grouped in
the 6 WHO regions)

2. years since graduation from a school of dentistry

3. age

4. gender
Volume 20, Number 3
5. whether the majority of patients came to visit the dentist
because of current suffering

6. whether the majority of patients were referred by other
dentists

7. whether the dentist was the general/primary dentist for
the majority of his/her patients

8. fields where dentist regularly diagnoses and treats pa-
tients ((i) Restorative Dentistry (including Endodontics
and Prosthodontics), (ii) Periodontics, (iii) Oral and/or
Maxillofacial Surgery, (iv) Pediatric Dentistry, (v) Ortho-
dontics, (vi) Oral Medicine and/or Temporomandibular
Disorders)

The questionnaire was generated using Qualtrics software
(Qualtrics, Provo, UT). All questions asked for mutually exclu-
sive responses, except for question 8 about the dental fields.
Study participants received the electronic link to the ques-
tionnaire, and their anonymous responses were collected on-
line. Dentists could use several attempts to complete the
survey, but only complete response sets were analyzed. The
entire questionnaire can be found in the web Appendix.

Data Analysis
The proportion of patients with problems related to teeth,
mouth, and jaws’ function, pain, appearance, or psychosocial
impact, also called four-dimensional (4D) oral health prob-
lems (and often simply referred to as 4D problems), was
derived by summing the first 4 response categories in ques-
tion 1, 2, or 3.

The proportion of 4D problems among recent patients
who suffered from oral diseases (question 2) and the
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proportion of 4D problems among patients who wanted to
prevent this suffering in the future (question 3) were the
study’s main outcomes. The proportion of all patients with
current 4D problems (question 1) was used for validation
analyses.

First, we calculated these proportions. Second, we took
dentists’ free-text responses into account and recalculated
proportions. We checked reported free-text problems to
determine whether or not they represented current patient
suffering and whether or not they represented a 4D prob-
lem. When dentists mentioned a combination of problems,
for example, “Function and esthetics,” we only consider the
first problem, in this case “Function.” Then, the proportions
were changed accordingly. Three authors (M.T.J., K.R.-S.,
S.S.) independently performed these assessments. Third,
we considered 2 factors when calculating the proportions:
WHO region (where the dental care was provided—
demographic question 1 was categorized into the 6 WHO
regions) and dental field (what dental care was provided for
the patients—demographic/professional characteristics
question 8 about the dental fields).

We graphically presented the results using stacked bar
charts for all patients and stratified them also by the WHO
region or dental field. For the analysis of current patients’
suffering, using Stata7 software with maximum likelihood
estimation with adaptive quadrature, we performed
mixed-effects logistic regression analyses.8 The analysis
was used to model the binary outcome variable (4D
problem yes/no) with 15,800 patients nested within 1580
dentists, assuming a dentist-level random effect which
considered the interdependencies among patients seen by
the same dentists. We estimated 3 models. While model #1
was a null model with no predictor variables in the fixed-part
and a random-variance component for dentists, model #2
and #3 presented estimates for the dental field or WHO
region as predictor variables (both variables used as in-
dicators variables) in the fixed-part model and a random-
variance component for dentists. Using the models, we
obtained predicted probabilities of a positive response, that
is, the patient has a 4D problem. An intraclass correlation
coefficient (ICC) described the proportion of between-
cluster (dentist) variation in the total variation.

For the analysis of patients preventing future suffering, we
performed linear regression analyses with bootstrap stan-
dard errors (1000 replications). Bootstrapping is a
distribution-independent method to derive standard er-
rors.9 Including 1065 dentists who provided preventive
interventions for their patients, we estimated a model
without any predictor variable and 2 other models with
the WHO region or dental field as predictor variables
(both variables were used as indicator variables).
In validation analyses, we studied how well findings for
dentists’ 10 most recent patients approximated findings for
all patients. A Pearson correlation coefficient was calculated,
and “large” effect sizes (r 5 0.5 and larger), according to
guidelines for Cohen’s r, were expected.10

Ethical Approval
The study was submitted to the Institutional Review Board
(IRB) of the University of Minnesota, USA. The IRB deter-
mined (IRB ID: STUDY00000864) that “the proposed activity
is not research involving human subjects as defined by
DHHS (Department of Health and Human Services) and FDA
(Federal Drug Administration) regulations since the ques-
tions are about a dental practice.”

RESULTS

Participant Characteristics
In this global survey, 1580 dentists from 32 countries
participated (Table 1). Slightly more female dentists
participated. Dentists were typically around 40 years of
age, with two-thirds of dentists being between 30 and
50 years of age. Approximately half of the dentists had
practiced dentistry for 10 years or less. Dentists were typi-
cally the primary dentists for their patients, and the majority
of patients were not referred to them for treatment. One-
third of the dentists responded that their patients visited
them only when they currently suffer from an oral health
problem. Typically, dentists were active in multiple dental
fields, with restorative dentistry being the most frequent
field of dentistry, in which more than two-thirds of the
dentists performed diagnosis and treatment. The European
Region was represented by the highest number of dentists,
with slightly more than 60% of all participating dentists
coming from this region. On average, a participating
country contributed 49 dentists to the project with 4 coun-
tries (Slovenia, Austria, Saudi Arabia, and Italy), contributing
more than 100 participants per country.

Patients Suffering Currently From Oral Health
Problems
The vast majority of the dentists (78%, n 5 1237) reported
that all their recent patients’ suffering was related to teeth,
mouth, and jaws’ function, pain, appearance, or psychoso-
cial impact (Figure 2, left panel).

Among patients with current suffering (Figure 2, right
panel), 14,951 of the 15,800 (95%) patients had a 4D
problem (for results by country, see web Appendix
Table 1). Taking into account that patients were clustered
in dentists, the model-derived probability of a 4D oral
problem was 96%. The ICC was 0.69, which means that
slightly more than two-thirds of the total variation of the
outcome was due to variation between dentists.
September 2020 5



Table 1. Characteristics of the 1580 participating dentists.

Characteristic
N (%) or mean

(SD)

Age [years] 38.6 (10.6)

Female gender 848 (53.7)

Years since graduation

0-10 years 772 (48.9)

11-20 years 453 (28.7)

21 or more years 355 (22.5)

Dentist is primary (general) dentist for
patients

988 (62.5)

Patients visit the dentist only because of
current oral health problems (as compared
with current and future problem prevention)

515 (32.6)

Majority of dentists’ patients are referred 563 (35.6)

Diagnosis and treatment performed in the
following fieldsa

Restorative Dentistry 1122 (71.0)

Periodontics 666 (42.2)

Oral & Maxillofacial Surgery 440 (27.9)

Pediatric Dentistry 523 (33.1)

Orthodontics 243 (15.4)

Oral Medicine and/or TMD 338 (21.4)

Region

African Region 111 (7.0)

Region of the Americas 118 (7.5)

South-East Region 113 (7.2)

European Region 962 (60.9)

Eastern Mediterranean Region 174 (11.0)

Western Pacific Region 102 (6.5)

(continued )

Table 1. Continued

Characteristic
N (%) or mean

(SD)

Country

Australia 29 (1.8)

Austria 178 (11.3)

Bosnia & Herzegovina 30 (1.9)

Brazil 17 (1.1)

Chile 36 (2.3)

China 28 (1.8)

Colombia 23 (1.5)

Croatia 52 (3.3)

Denmark 24 (1.5)

Germany 99 (6.3)

Ghana 32 (2.0)

India 70 (4.4)

Iran 18 (1.1)

Italy 121 (7.7)

Japan 34 (2.2)

Northern Macedonia 78 (4.9)

Morocco 12 (0.8)

Nigeria 66 (4.2)

Panama 18 (1.1)

Russia 15 (1.0)

Saudi Arabia 130 (8.2)

Serbia 39 (2.5)

Singapore 11 (0.7)

Slovenia 223 (14.1)

(continued )
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Table 1. Continued

Characteristic
N (%) or mean

(SD)

South Africa 13 (0.8)

Sri Lanka 32 (2.0)

Sudan 14 (0.9)

Sweden 56 (3.5)

Switzerland 33 (2.1)

Thailand 11 (0.7)

United Kingdom 14 (0.9)

United States 24 (1.5)

TMD, temporomandibular disorder.
a Dentists could mark 1 or more fields.
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When the free-text responses given by the dentists as an
explanation for “other” oral health problems were analyzed,
the model-derived probability of a 4D problem increased to
99%, and the ICC increased to 0.90. Among the 343 free-
text responses, 30% were too vague to be confidently
interpreted as to whether the “other” oral health problem
represented indeed current suffering not covered by the 4
OHRQoL dimensions. However, none of these vague free-
text responses contained evidence contradicting the 4 di-
mensions as the concepts that capture dental patients’
suffering. That is, while some “other” oral health problems
were only vaguely described, all these problems could
potentially be related to teeth, mouth, and jaws’ function,
pain, appearance, or psychosocial impact. When the free-
text responses were independently assessed by another
expert (sensitivity analysis), the model-derived probability of
a 4D problem was almost identical.

When the dental field or WHO region was included in 2
statistical models, model-derived probabilities were 94% or
higher for 4D problems in any dental field or any WHO re-
gion. All results were precise with widths of 95% confidence
intervals for predicted probabilities of 5% or less.

In a validation analysis, the correlations between recent
patients’ and all patients’ problems related to teeth, mouth,
and jaws’ function, pain, appearance, or psychosocial
impact were “large” (range: 0.62-0.81). We interpreted
these results as evidence that a dentist’s recent patients
seemed to be similar to all patients as far as their oral health
problems were concerned.

Patients Intending to Prevent Future Suffering From
Oral Health Problems
About two-thirds of the 1580 dentists (n 5 1065) provided
preventive oral health care. Among them, more than 80%
(n 5 889) mentioned that all their patients’ future oral health
problems were related to teeth, mouth, and jaws’ function,
pain, appearance, or psychosocial impact (Figure 3).

The vast majority of problems patients wanted to prevent by
visiting their dentists (92%) was a 4D problem (for results by
country, see web Appendix Table 2). When experts
assessed free-text responses, this number increased to
98%. When adjusted for the dental field and WHO region,
all model-derived probabilities of a 4D problem for any
dental field and any WHO region were 90% and higher. All
results were precise with widths of 95% confidence intervals
for predicted probabilities of 7% or less.

DISCUSSION
The reasons for which patients seek oral health care align
very well with the 4 OHRQoL dimensions. The findings
confirm the validity of OHRQoL as a comprehensive
concept that captures the patient’s oral health suffering and
supports the OHRQoL dimensions as the primary building
blocks within the umbrella concept OHRQoL.

According to 1580 dentists from 32 countries from all WHO
world regions, approximately 95% of their patients’ oral
health problems fell into the 4 OHRQoL dimensions.
Neither practice profile of the dentist, that is, what type of
dental care the dentist provided, nor where the dentist (and
the patient) was from changed these findings. Findings
indicate that OHRQoL dimensions were, not unexpectedly,
a global concept for oral health.

When oral health problems mentioned by the participating
dentists as being “other problems,” that is, problems not
falling into the 4 dimensions, were reassessed by 2 experts,
this percentage increased to at least 98%. While some
dentists’ responses were too vague to be confidently eval-
uated as belonging to the 4 dimensions or not, these vague
responses, such as “complex patients,” did not provide any
evidence against the 4 dimensions. Again, findings indi-
cated that the 4 OHRQoL dimensions are a broad concept
describing a dental patient’s oral health.

Overall, these findings support that the 4 OHRQoL di-
mensions are the underlying framework of patients’ oral
health problems caused by oral diseases, regardless of
whether patients visited the dentist because of current oral
health suffering or because they want to prevent future
suffering from oral diseases.
September 2020 7



Figure 2. The number (out of 10) of dental patients per dental practice with a current four-dimensional oral health
problem (left panel) and distribution of oral health problems related to function (dark gray), pain (light gray),
appearance (light blue), psychosocial impact (green), and other reasons (red) for 15,800 international patients and
stratified by the dental field and WHO region (right panel). WHO, World Health Organization; TMD,
temporomandibular disorder.
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Previous Findings That Dental Patients’ Suffering
Falls Into the Four OHRQoL Dimensions
Our survey study design recruited international dentists to
report their patients’ oral health problems. This study design
was not used before to investigate this research question.
However, it is not unusual to study international dentists.
The World Dental Federation (FDI) performs such surveys
regularly targeting international dentists.11 In addition to
organized dentistry, researchers like us have used global
surveys to provide a perspective about topics such as the
International Classification of Functioning, Disability, and
Health12 or its Children and Youth version (ICF-CY).13
Volume 20, Number 3
The uniqueness of our research question paired with a
particular international survey design limits the compara-
bility of our results. However, the approach to use experts
to assign items (in our case, patients’ oral health prob-
lems) to oral health attributes (in our case, OHRQoL di-
mensions) has been applied frequently. For the 49-item
Oral Health Impact Profile (OHIP), the 2 OHIP instrument
authors originally grouped the questionnaire’s 49 items,
that is, patient problems, into 7 domains (Functional
limitation, Physical disability, Psychological discomfort,
Physical disability, Psychological disability, Social
disability, and Handicap).14 Later, when 14 health care



Figure 3. Eleven proportion brackets of patients intending to prevent a future 4D problem among all preventive
patients per dental practice (left panel). Distribution of oral health problems related to function (dark gray), pain (light
gray), appearance (light blue), psychosocial impact (green), and other reasons (red) these patients intended to prevent
for 1065 international dentists and stratified by the dental field and WHO region [right panel]. 4D, four-dimensional;
WHO, World Health Organization; TMD, temporomandibular disorder.

The Journal of EVIDENCE-BASED DENTAL PRACTICE
experts tried to replicate these findings, they found only
4 dimensions were needed to account for all OHIP items
when assigning OHIP items to each of the original 7
domains.15 For this group of experts, it could also be
shown that a stable problem-to-dimension assignment
in a test-retest part of the study was achieved, indicating
that experts agreed and that item-attribute assignment is
not arbitrary.15 However, how consistent this assignment
is across experts and for experts’ repeated assignment
over time is typically not studied. For example, when
the instruments assessing dental patient–reported out-
comes (dPROs), also called dental patient–reported out-
comes measures (dPROMs),1 were comprehensively
identified and analyzed in a systematic review,16 the
review authors concluded that many questionnaire
developers just assigned items to domains or
dimensions without a more formal analysis. Obviously,
for these dPROMs, authors relied on their clinical
expertise for item assignment. When analyses were
performed, most often factor analysis—a technique
revealing the unobserved structure underlying the
variation of observed questionnaire variables and their
inter-relationships17—was used to investigate how
individual questionnaire items, often patient’s oral health
problems, are related to dimensions of the targeted
construct.
September 2020 9



The Journal of EVIDENCE-BASED DENTAL PRACTICE

10
Dimensions of OHRQoL—A Comprehensive Set of
Major Patient Problems
The finding that the 4 OHRQoL dimensions work well as a
grouping for dental patients’ concerns is not surprising. The
OHRQoL dimensions were studied in several previous
studies using the OHIP. The OHIP is the instrument with the
largest number of OHRQoL items and thus being able to
characterize patients’ oral health problems most compre-
hensively. This instrument is also the most widely used
OHRQoL instrument, as dentists and researchers find it to
be the best fit for their patients’ or research subjects’ oral
health problems. Different methodological approaches such
as exploratory factor analysis,4 confirmatory factor analysis,5

validation analyses,6 and correlation analyses18 all support
OHRQoL dimensions as the major attributes underlying
the patient’s oral health experience. Even for multi-item
dPROMs, in general, this seems to be the case. In a
recent systematic review, the 4 OHRQoL dimensions were
the major attributes measured by 53 oral health–generic
dPROMs.16 That international dental patients’ oral health
problems fit these dimensions as well was expected;
however, the clear findings using a different
methodological approach compared with previous
OHRQoL dimension studies provide strong confirmatory
evidence for the concept of OHRQoL dimensions.

Strengths and Limitations
This study has several strengths. The sample size of
participating international dentists was large, and the
number of 32 participating countries was substantial. All
WHO regions were represented by a minimum of 3 coun-
tries. The 3 most populous countries were included, and
except for Canada, the 11 largest countries in the world
were included. The number of 10 patients per dentist and
the number of 32 countries are based on feasibility and
sample size calculation. Less than 250 patients (without
taking into account that they are clustered within dentists)
allow estimation of a proportion of 0.80 with a 95% confi-
dence interval width of 0.1.

This study also has limitations. Our 3 questions’ 5 response
options were mutually exclusive, that is, the dentist could
only choose one answer. Reflecting the clinical reality that
patients often present with multiple problems of equal
importance, many dentists mentioned such combinations of
oral health problems, for example, “function and esthetics,”
and reported them as “other” oral health problems.
Because we aimed to study only the patients’ primary
problems to not exceed 100% as the sum of the 5 cate-
gories, we only considered the first of several mentioned
problems in our analysis of corrected responses.

We were not able to calculate a response rate for the
participating dentists because we assured them that their
responses were anonymous and that we did not even know
Volume 20, Number 3
whether they participated or not because we did not ask
center dentists to report the number of invited dentists. If
study participation were related to the prevalence of 4D
problems, our findings would be biased. We believe this
situation is unlikely because we did not identify any factor,
including the dentist’s sociodemographic characteristics,
that was relevantly related to prevalence of 4D problems
(results not shown).

We used a convenience sample of countries and, within a
particular country, a convenience sample of dentists. While
convenience samples are more prone to bias than random
or large consecutive samples, it seems unlikely that our
sampling strategies substantially biased the finding that
dental patients’ problems fit into the 4 OHRQoL di-
mensions. From a clinical point of view, the distribution of
patients’ dimensional oral health problems varies by dental
field, for example, more patients with appearance problems
visit orthodontists than other dentists or more patients with
orofacial pain problems visit temporomandibular disorders
and orofacial pain specialists than other dentists. While a
particular dimension of dental patient suffering may be
more frequent in a particular setting, we did not see any
reason why the cumulative proportion of all dimensions
should vary across settings. This clinically plausible state-
ment is supported by the multivariable analysis in this study.
Neither the WHO region, that is, where patients came from,
nor dental field, that is, what treatments were performed for
patients, influenced OHRQoL dimensions’ coverage of pa-
tients’ oral health problems. The cumulative proportion of
all dimensional problems was relatively constant.

Finally, we did not ask patients directly about their reasons
why they visited the dentist. Instead we used an indirect
approach asking dentists about their patients’ reasons,
assuming dentists know their patients’ oral health problems.
Both approaches should provide the same answer. In fact,
dental patients were asked about their oral health problems
in previous research studies. For example, OHIP developers
asked patients and recorded their experiences of dental
disorders in Australia14 and other researchers repeated this
approach in de novo instrument developments of the OHIP
in Germany,19 Japan,20 Malaysia,21 and Saudi Arabia.22 A
remarkable similarity of patient problems across these
different cultures was found. When such international
OHIP data were analyzed with latent variable analyses, as
discussed earlier, OHIP data had 4 dimensions—a finding
attesting to the complementarity of studying patient’s oral
health problems directly by asking patients or indirectly by
asking dentists about their patients.

Implications
The 4 OHRQoL dimensions Oral Function, Orofacial Pain,
Orofacial Appearance, andPsychosocial Impactoffer a robust
and practical framework for oral health care and research,
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identifying what is important to patients. Consequently, the
level of a patient suffering in these 4 areas needs to be
quantified with psychometrically sound dPROMs by deriving
a score. After applying oral interventions, the change in
scores would represent the treatment effect of the in-
terventions. The treatment that reduces patient suffering the
most (or prevents the suffering from occurring) would be the
preferred treatment for the patient in an evidence-based
dentistry framework. Such general principles of providing
optimal care forpatients that emphasize the importanceof 4D
dPROMs have been already pointed out in dental fields such
as prosthodontics23 and orthodontics.24 Value-based oral
health care, relating treatment outcomes to costs, also relies
on dPROM scores.25

The 4 OHRQoL dimensions and their measures, for
example, the OHIP-526,27—a practical five-item tool appli-
cable in all practice and research settings—are essential for
global evidence-based dentistry, that is, applying oral in-
terventions that work best for dental patients.

CONCLUSION
Oral Function, Orofacial Pain, Orofacial Appearance, and
Psychosocial Impact capture dental patients’ oral health
problems worldwide regardless of whether the patient
currently suffers from oral diseases or intends to prevent
them in the future.
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