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Abstract

Objective: This study aimed to assess the level of agreement between two
commonly used oral health-related quality of life (OHRQoL) measures, the short
form of the Oral Health Impact Profile (OHIP14) and the Oral Impacts on Daily
Performances (OIDP). Methods: A sample of 1,675 15- to 16-year-old students
attending all schools in Bauru (Sao Paulo, Brazil) was selected. The impact of oral
conditions on quality of life in the last 6 months was reported using both OHIP14 and
OIDP. To allow for comparison with the 100 percent OIDP score, OHIP14 scores
were converted to percentages. Then, agreement between the two OHRQoL mea-
sures was analyzed using the Bland and Altman method. Results: The mean
difference between OHIP14 and OIDP was 6.48 percent [confidence interval95%

(6.08; 6.89)], with higher scores reported for OHIP14 than for OIDP. Besides, 95
percent of the differences between the two OHRQoL measures were between
-10.59 and 23.56 percent. Finally, differences between OHIP14 and OIDP increased
significantly as the magnitude of their average increased (P < 0.001). Conclusion:
There was a moderate level of agreement between OHIP14 and OIDP, which may be
partly due to the fact that both OHRQoL measures assess different levels of oral
impacts on quality of life in addition to having different scoring systems.

Key Words: oral health, quality of life, sociodental indicators, agreement,
adolescents

Introduction
Although the impact of oral con-

ditions on daily functioning can be
assessed using a number of oral
health-related quality of life
(OHRQoL) measures (1), the short
form of the Oral Health Impact
Profile (OHIP14) (2) and the Oral
Impacts on Daily Performances
(OIDP) (3) are the two most widely
used and have both gained some
international recognition having
been shown to be valid and reliable
measures in different populations
and cultural settings. Both measures
are based on the same theoretical
framework, namely, the WHO Inter-
national Classification of the Impair-
ments, Disabilities and Handicaps
(4,5). That framework postulates that
oral disease can lead to impairment,
defined as any anatomic loss or

abnormality. Impairment may then
lead to functional limitation. Another
consequence of impairment could be
pain and discomfort, either physical
or psychological. Either of these con-
sequences may lead to physical, psy-
chological, and social disability. A
final consequence is handicap or
the experience of disadvantage (5).
Whereas OHIP14 records quality of
life impacts on the whole spectrum
of the WHO model (2), OIDP only
assesses impacts leading to disability
and/or handicap, which have there-
fore been referred to as ultimate
impacts (3).

Although some studies have psy-
chometrically compared OHIP14 and
OIDP (6-9), a proper evaluation of
their criterion validity has not been
carried out. Criterion validity refers to
the agreement between a measure

and a gold standard. However, in
situations where there is no gold
standard, as is the case for OHRQoL,
well-established measures, such as
OHIP14 and OIDP, can be used for
comparison purposes (10-12). The
question of interest is the extent to
which different methods of rating
produce comparable results for the
intended purpose of measurement
(13).

Despite previous studies report-
ing correlations from 0.42 to 0.78
between OHIP14 and OIDP (7,8), no
study has specifically assessed their
level of agreement. In fact, assessing
criterion validity through correlation
has been repeatedly criticized (14-
17). Correlations are measures of
association, but not of agreement,
between a measure and its referent
criterion. A high correlation does not
expose systematic bias that can occur
when one method provides consis-
tently higher or lower scores than
the other (14,15). Therefore, recom-
mendations exist for more appro-
priate statistical evaluation methods
(12,16).

Checking the agreement between
measures should be a mandatory
step when investigating criterion
validity (12,17). However, it is strik-
ing that no study on OHRQoL mea-
sures had previously addressed this
issue. Therefore, the objective of this
study was to assess the level of
agreement between two commonly
used OHRQoL measures, OHIP14
and OIDP.

Material and Methods
Study Design. Through a two-

stage cluster sampling, 1,675
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adolescents were randomly selected
from the 2,200 15- to 16-year-old stu-
dents attending secondary schools in
the city of Bauru, Sao Paulo, Brazil.
First, a random sample of 15 schools
was selected from a list of the 11
public and 10 private secondary
schools in Bauru. The second stage
was the random selection of an equal
proportion of 15- to 16-year-old ado-
lescents within each previously
chosen school. That is, the propor-
tion of adolescents sampled from
each school was the same regardless
of its size. In doing so, the probabil-
ity that a participant was included in
the sample was the same for all 15-
to 16-year-old adolescents in the
population, and was a self-weighting
sample (18,19).

Ethical approval was obtained
from the Ethics Review Board of the
Dental School at the University of
Sao Paulo. Parents signed a consent
letter agreeing for their children to
participate in the study, and each
adolescent gave verbal consent
before the survey.

Data Collection. Information
about the impact of oral conditions
on quality of life in the last 6 months
was collected through the OHIP14
and the OIDP. First, adolescents
self-completed the OHIP14 in their
classrooms. Then, students were
individually interviewed with the
OIDP in a private and quiet room by
a single investigator (C.M.O.). The
psychometric properties of both
OHRQoL measures among these
Brazilian adolescents and other
Brazilian populations have been
reported elsewhere (20-23).

OHIP14 assesses the frequency of
problems associated with the mouth,
teeth, or dentures on seven dimen-
sions: functional limitation, physi-
cal pain, psychological discomfort,
physical disability, psychological dis-
ability, social disability, and handi-
cap. Adolescents were asked to rate
each of the 14 items on a five-point
ordinal scale coded 0 (“never”), 1
(“hardly ever”), 2 (“occasionally”), 3
(“fairly often”), and 4 (“very often”).
A summary measure was obtained
summing up all responses, which
ranged between 0 and 56 points (2).

To allow for comparison with the 100
percent scale of the OIDP score, the
OHIP14 score for each adolescent
was multiplied by 100 and divided
by 56 to obtain a percentage.

OIDP assesses the ultimate oral
impacts on eight daily performances,
namely, eating, speaking, cleaning
mouth, relaxing, smiling, studying,
emotion, and social contact. For each
daily performance, adolescents were
first asked if they had experienced
any impact. If no impact was
reported, then a 0 score was
assigned. If an impact was reported,
its frequency (scale from 1 for “up to
5 days in total” or “less than once a
month” to 5 for “more than 3 months
in total” or “every or nearly every
day”), and the severity of its effect on
daily life (scale from 1 for “very
minor effect” to 5 for “very severe
effect”) was scored. Then, a perfor-
mance score was estimated by mul-
tiplying the corresponding frequency
and severity scores for those affected

performances. The overall OIDP
score was the sum of the eight per-
formance scores (ranging from 0 to
200) multiplied by 100 and divided
by 200 (3).

Statistical Analysis. The level of
agreement between OHIP14 and
OIDP was calculated using the
method described by Bland and
Altman (13). First, the unknown
“true” values for OHRQoL were esti-
mated by determining the average
of both measures. Then, differences
between OHIP14 and OIDP were
calculated for each adolescent to
estimate the systematic bias
(12,13,16). The standard deviation of
such differences was calculated to
estimate the random error. Next, dif-
ferences between the two measures
were plotted against their average.
Furthermore, the 95 percent confi-
dence interval of the differences
between the two measures was cal-
culated to estimate the limits of
agreement (12,13,16).

Figure 1
Frequency distribution of Oral Health Impact Profile scores
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Results
The sample consisted of 951

female (56.8 percent) and 724 male
(43.2 percent) participants, with a
mean age of 15.83 ± 0.29 years. The
adolescents were from high and low
socioeconomic status (52.2 and 47.8
percent, respectively). The mean
OHIP14 score was 8.83 ± 9.99
percent, with scores ranging from 0
to 76.79 and 13.8 percent of adoles-
cents scoring zero, whereas the
mean OIDP score was 2.35 ± 4.71
percent with minimum and
maximum values of 0 and 43.50
percent, respectively, and 67.2
percent of adolescents scoring zero.
Frequency distributions for OHIP14
and OIDP scores are presented in
Figures 1 and 2, respectively.

Figure 3 shows the difference
between OHIP14 and OIDP plotted
against the average of the two mea-
sures. The mean difference between
the two measures was 6.48 percent

[CI95% (6.08; 6.89)], indicating a con-
sistent bias, with higher scores
reported for OHIP14 than for OIDP.
The standard deviation of the differ-
ences was 8.54 percent. Using this
information, the lower and upper
levels of agreement between OHIP14
and OIDP were -10.59 and 23.56
percent, respectively. Similar results
were obtained when agreement
between both OHRQoL measures
was assessed by sex and socioeco-
nomic status (data not shown).

The assumption of independence
between the difference and the
average of both measures could
not be corroborated (Pitman test,
P < 0.001). That is, there was an
increase in the variability of the dif-
ferences between OHIP14 and OIDP
scores as the magnitude of their
average increased. Therefore, limits
of agreement were recalculated to
control for this effect. Differences
between OHIP14 and OIDP were lin-

early regressed on the range of their
average values to plot the regression-
based expected value of the differ-
ence between both measures and
the 95 percent limits of agreement
(12,13). In doing so, differences
between OHIP14 and OIDP were
estimated using the equation
1.41 + 0.91¥ average. In addition, the
lower and upper 95 percent limits
of agreement were estimated by
using the equations -1.81 - 0.21¥
average and 4.63 + 1.01¥ average,
respectively. Using this alternative
method, the line of best agreement
between OHIP14 and OIDP was esti-
mated, taking into account the varia-
tion around that line with increasing
levels of their average (Figure 4).

Discussion
This study found a moderate level

of agreement between OHIP14 and
OIDP because 95 percent of the dif-
ferences between both OHRQoL
measures lay within the values
-10.59 and 23.56 percent. In addi-
tion, OHIP14 scores were around 6-7
percent higher than the correspond-
ing OIDP scores. According to Bland
and Altman (16), the decision about
how far apart different measures can
be without leading to problems is
a question of clinical judgment.
Ideally, this should be defined in
advance to help in the interpretation
of results. Researchers can use both
measures interchangeably if the dif-
ference between them is not enough
to cause difficulties in clinical inter-
pretation (12). Although several
studies have used OHIP14 and OIDP
in different contexts, no study has
concluded how big a difference
between simultaneous evaluations
for OHIP14 or OIDP should be in
order to be clinically relevant rather
than only statistically significant (24).
A five-point difference has been
reported as the minimal important
difference for OHIP14 (25), which
can be transformed to a 9 percent
difference on the 100 percent scale
used here. However, there is little
evidence that OHRQoL score differ-
ences reflect changes of clinical
relevance (24). Based on the current
state of knowledge, we consider that

Figure 2
Frequency distribution of Oral Impacts on Daily

Performances scores
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the level of agreement between
OHIP14 and OIDP was moderate
because further analysis showed that
49.8 percent of their differences lay
within the range of ±5 percent, 60.5
percent lay within the range of ±7
percent, and 74.7 percent lay within
the range of ±9 percent. Neverthe-
less, more research is needed to
support the assumption that differ-
ences of up to 9 percent in any of the
two OHRQoL measures are not of
clinical relevance.

There might be two main expla-
nations for this moderate agreement
between OHIP14 and OIDP. The first
explanation is related to the different
scope of the two OHRQoL measures.
Although both measures were
derived from the same theoretical
framework (4,5), OHIP14 assesses
oral impacts on all levels of this
model (2), whereas OIDP only
assesses oral impacts on the disabil-
ity and handicap level (3). In this

regard, it has been claimed that
OIDP was designed to assess only
ultimate oral impacts because evalu-
ating impacts on the whole spectrum
of the theoretical framework may be
redundant and cause double-scoring
of the same impacts at different
levels, thereby overestimating the
real magnitude of impacts of oral
conditions on quality of life (3,26).
This may be especially important,
considering that one of the primary
intended uses of OIDP is to facilitate
oral health needs assessment. There-
fore, depending on the application of
the OHRQoL measure, scoring at dif-
ferent levels may be seen as redun-
dant especially in cases not focusing
on providing a detailed profile of
impacts but rather requiring specific
information on impacts to facilitate
needs assessment.

The second but not less important
explanation is related to the diffe-
rent scoring systems used in the

two OHRQoL measures. Whereas
OHIP14 only assesses the frequency
of oral impacts on quality of life,
OIDP assesses both the frequency
and the severity of such oral impacts.
The OIDP severity ratings allow sub-
jects to provide a personal score
reflecting the relative importance of
the experienced oral impact on their
daily life (3). This individually sensi-
tive weighting system gives promi-
nence and increased validity to the
views of respondents (27), thereby
complying with significant concep-
tual and technical criteria suggested
in the relevant literature on HRQoL
(28,29) and OHRQoL (1).

An interesting additional finding of
this study was that the variability in
the differences between OHIP14 and
OIDP increased proportionally to the
size of the “true” value for OHRQoL.
That is, differences between both
measures were higher at higher
values of their average (Figure 3).
Because 12.7 percent of adolescents
reported a zero score in both mea-
sures (i.e., floor effect), this indicates
that the agreement between OHIP14
and OIDP was higher among adoles-
cents with lower levels of oral impacts
on quality of life than among those
with higher levels, which can be
explained by the frequency distribu-
tion of OHIP14 and OIDP scores
among these Brazilian adolescents.
Bland and Altman (12) have reported
this effect as the most common depar-
ture from the assumptions for their
method. Researchers could ignore
this effect if they keep in mind that
limits of agreement would be wider
for small “true” values and narrower
for large “true” values (12,16). How-
ever, an alternative method, based on
linear regression, has been proposed
to take into account this variation in
the aforementioned relationship (16).
Using the linear regression method,
we estimated the 95 percent limits of
agreement between OHIP14 and
OIDP, which permitted the prediction
of the differences between both mea-
sures and their limits of agreement
according to the magnitude of the
“true” value of OHRQoL (Figure 4).

Finally, the order of administra-
tion of both OHRQoL measures may

Figure 3
Differences between the Oral Health Impact Profile and the Oral

Impacts on Daily Performances plotted against their averages
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have had an effect on the present
findings because all adolescents
received both measures in the same
order. Some psychological studies
have previously demonstrated that
changing the sequential order of
administration of questionnaires
can alter the pattern of responses
(30,31). Two reasons are commonly
cited to explain why order effects
could appear. First, respondents
may become fatigued or lose con-
centration during the second admin-
istration and therefore tend to
misunderstand or omit more items.
Second, respondents may become
familiar with a given topic and/or
desensitized by previous questions
on the same topic, thus producing
a different pattern of answers (31).
However, recent studies have
reported that the order in which
different HRQoL measures were
administered in cancer patients did

not have major effects on the
number of missing values, mean
scores and variability, validity and
internal consistency (32-34). A sug-
gested explanation of these appar-
ently contradictory findings is that
questions on HRQoL are less stigma-
tizing and less threatening than
questions about psychological prob-
lems (33,34). Because these studies
were based on patient-based rather
than population-based samples,
better studies assessing order effects
on the performance of OHIP and
OIDP are needed to elucidate this
point.

Conclusions
A moderate level of agreement

between OHIP14 and OIDP was
found in this sample of Brazilian
adolescents. OHIP14 scores were 6-7
percent higher than the correspond-
ing OIDP scores, with 95 percent

of the differences between both
OHRQoL measures being between
-10.59 and 23.56 percent. The mod-
erate agreement between the two
measures may be partly due to the
difference in their scopes – OHIP14
assesses oral impacts on all levels of
the model of oral health, whereas
OIDP assesses those oral impacts on
the disability and handicap levels
only – and their different scoring
systems – OHIP14 assesses the fre-
quency of oral impacts, whereas
OIDP assesses the frequency and
severity of oral impacts.
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