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Abstract

Objective: To assess the sensitivity of a newly developed brief measure of oral
health-related quality of life (OQOL). Methods: Self-assessed oral health and OQOL
were measured in three groups of patients who had presented for either prophylaxis
(n = 32), endodontic care (n = 15), or for a denture (n = 16) in a dental school setting
before and after treatment. Main outcome measures included the single-item self-
report of oral health (OH-1) and the 6- and 12-item versions of a new OQOL
instrument. General linear modeling was used to compute means of self-reported
oral health by treatment group. Results: Of the 63 patients who completed the
baseline questionnaire, 44 (70 percent) returned questionnaires after treatment. The
sample averaged 43 � 15 years, 48 percent male and 55 percent with some college
education. Ethnic representation included 35 percent White, 33 percent Black, and
32 percent other – mostly Latino. The mean self-reported number of teeth was 20.6.
In terms of sensitivity, significant differences were observed between the treatment
groups on the items assessing being upset (P < 0.05), feeling depressed (P < 0.05),
and uncomfortable about the appearance of teeth or dentures (P < 0.05). However,
magnitude of change, as measured by an effect size, was characterized as minimal
to small in the recall and endodontic groups and borderline moderate in the denture
group. Conclusion: The measure was sensitive to differences within groups, with a
small to borderline magnitude of change.

Key Words: oral health, quality of life, sensitivity, dental treatment, outcome
measures

Introduction
Oral health-related quality of

life (OQOL) represents the self-
perceived impact of oral conditions
on daily functioning and well-being.
These functions include physical,
psychological, and social function-
ing; performance of self-care; per-
ceived health and symptomology;
and the presence of pain or distress
(1). Combined with clinical and other
indices, these measures of oral health
status help provide a more compre-
hensive assessment of an individual’s
overall health.

Over the past several decades
several OQOL instruments have
been developed and have under-
gone considerable testing, establish-
ing their validity and reliability (2).
These instruments have been used
to describe the impact of disease on
patient’s daily functioning (3); and
as outcome measures to evaluate
the effectiveness of interventions
(4). Less attention has been paid to
the use of these instruments to
measure the magnitude and extent
of longitudinal change. Only a few
population-based studies have

examinedchanges in OQOL as a
result of dental intervention, and
much of this research has focused
on the replacement of teeth using
conventional or implantable pros-
thesis (5-8), temporomandibular
joint dysfunction (9), or to evaluate
dental care programs (10). Failure to
consider a broader range of inter-
ventions is an important gap in our
knowledge base given the increased
recognition of the importance of
these instruments for quantifying the
treatment benefit in clinical trials or
investigating the impact of illness
over time (11). If OQOL instruments
are to be of value in assessing out-
comes from clinical interventions,
then their ability to describe the
magnitude and extent of change
must be determined (12). Further-
more, establishing the sensitivity of
OQOL instruments would assist
investigators in selecting the most
appropriate measure and assist
health professionals to interpret the
meaning of changes in scores
derived from the instrument.

The present study of dental
school patients examines the impact
of treatment of dental conditions on
patients’ quality of life. These data
provide us the opportunity to assess
the sensitivity to change of a newly
developed brief measure of quality
of life. This new measure, consisting
of 6- and 12-item scales, is com-
prised of items from three existing
OQOL measures: the Oral Health
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Quality of Life instrument (OHQOL)
(13), the General Oral Health Assess-
ment Index (GOHAI) (14), and the
Oral Health Impact Profile (OHIP)
(15). Both the 6- and 12-item scales
of this new measure have demon-
strated sound psychometric pro-
perties including excellent validity,
reliability, internal consistency, and
limited floor and ceiling effects (16).
Both the 6- and 12-item scales can
be used in the clinical setting as an
outcome measure. However, the
observed differences in internal con-
sistency reliability suggest that the
6-item scale is appropriate for use in
comparing groups of patients while
the 12-item scale is appropriate for
use in assessing outcomes among
individual patients (16).

The present work using this new
6- and 12-item measure was devel-
oped based on a conceptual model
of health and quality of life proposed
by Patrick and Erickson (17) and
applied to oral health by Gift and
Atchison (18,19). This model con-
tains five health-related quality of life
concepts including a) opportunity;
b) perceptions; c) three functional
states: physical, social, and psycho-
logical functioning; d) impairments;
and e) survival. Opportunity reflects
the impact that oral health has on
one’s ability to function in social and
work roles. Perceptions include self-
rating of oral health as well as satis-
faction with this self-rating and
perceived need for treatment. Physi-
cal functioning of the teeth and oral
cavity includes activity restrictions
such as a patient’s ability to eat,
chew, speak, or sleep without dis-
comfort. Social functioning includes
the impact of oral health on social
roles such as speaking, smiling,
eating in public, and being able to
meet one’s obligations such as work
and family responsibilities. Psy-
chological functioning includes a
patient’s satisfaction with the esthet-
ics of their dentition, comfort with
interpersonal relations as well as
worry, concern, embarrassment
about, or lack of confidence because
of problems with teeth or gums.
Impairments include self-reported
symptoms or other indication of dis-

comfort or pain. Finally, survival can
be measured by tooth loss or mortal-
ity, e.g., from oral cancer.

Our aim was to assess the sensi-
tivity to change of this new measure
as a consequence of dental inter-
ventions on three groups of dental
patients: denture replacement, endo-
dontic, and patients on recall with no
apparent disease. These groups were
selected based on the rationale that
patients with more severe conditions
(endodontic and denture replace-
ment) would have a greater level of
change in their oral health status, and
that OQOL indicators should be
more sensitive to the impact of these
conditions. We expected little change
in the self-reported oral health status
of the recall group. Baseline and
follow-up oral quality of life scores
were evaluated using both the 6- and
12-item OQOL scales (summary
scores and individual items in each),
as well as a global assessment of
OQOL.

Materials and Methods
Design. We used a repeated

measure design to examine the
effects of dental treatment on
patient-assessed outcomes of dental
care in three groups of patients
(recall, endodontic, or denture) in a
dental school setting. This design is
characterized by having more than
one measurement of at least one
variable for each subject. We com-
pared baseline (immediately before
treatment) and follow-up (3 months
after treatment) quality of life scores.
The study protocol received
approval from the Institutional
Review Board at Boston University.
Consent to participate was obtained
according to Institutional Review
Board requirements.

Setting and Participants. Par-
ticipants were a convenience sample
of adults aged �18 years seeking
treatment in the dental clinics at
Boston University Goldman School
of Dental Medicine, Boston, Massa-
chusetts, between June 2002 and
May 2004. Three categories of
patients were recruited: those
coming to the general dentistry
clinics for “recall” visits for checkups

and prophylaxis (RECALL group),
those presenting to the endodontic
clinic in pain (ENDO group), and
patients presenting to the prosth-
odontic clinic for removable den-
tures (DENTURE group). Patients
were excluded if they were less than
18 years of age or if they had a
diagnosis other than those specified
earlier. Research staff recruited sub-
jects in the waiting areas of the three
clinics from Monday through Friday
between 9 AM and 5 PM. All treat-
ments were provided by undergradu-
ate dental students under supervision
by staff from the General Dentistry
Department at Boston University
Goldman School of Dental Medicine.

Data Collection. At prearranged
times, research staff visited each
clinic (general dentistry, endodontic,
prosthodontic) and attempted to
recruit subjects in the clinic waiting
areas. Of the 122 subjects app-
roached (RECALL = 51, ENDO =
39, DENTURE = 32), 43 subjects de-
clined study participation (RECALL =
14, ENDO = 17, DENTURE = 12). The
reasons provided for declining were
inconvenience (n = 20), no time
(n = 14), or no reason given (n = 9).
Five recall patients were under the
age of 18 years and were excluded.
Four DENTURE patients presented to
the clinic for reasons other than
the insertion of a removable prosthe-
sis, and seven of the endodontic
patients were not undergoing emer-
gency endodontic treatment and
were excluded. Ultimately, 63
patients (RECALL = 32, ENDO = 15,
DENTURE = 16) participated, 44
completed follow-up.

Subjects in the recall and endo-
dontic groups were asked to com-
plete the baseline questionnaire at
their initial dental visit. Patients in
the denture group were asked to
complete the baseline questionnaire
immediately prior to the insertion of
the removable prosthesis. All patients
were asked to complete the instru-
ment again 3 months later and return
it by mail in the stamped addressed
envelope provided. We attempted to
reach all patients by phone as a
reminder to send in the second ques-
tionnaire. We sent a second copy of
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the questionnaire to subjects not
returning their questionnaire within
the designated time period.

OQOL Measures. OQOL (16)
was measured using the 6- and
12-item scales developed from items
in the OHQOL, the GOHAI, and the
OHIP. For details of development,
please see the original article (16).
Briefly, the 64 items from the com-
bined three quality of life surveys
were administered along with a clini-
cal oral examination to two veterans
study samples (n = 827). The hypoth-
esized framework included four
primary dimensions: physical func-
tion, psychosocial function (with
three subdimensions of role function,
distress, and worry), impairment,
and perceptions.

Each of the 64 items from the
three OQOL instruments was inde-
pendently categorized into one of
the theoretical domains by the
authors. An iterative series of multi-
trait scaling analysis was conducted
to examine the fit of the items to the
hypothesized domains (20). These
analyses examine item-level char-
acteristics including internal con-
sistency, equality of item-scale
correlations, and discriminant valid-
ity. The results provide information
about scale distribution characteris-
tics, reliability of scale scores, and
correlations among hypothesized
scales.

The conceptual model was
altered to include five dimensions:
physical function, impairment/
disease, and three dimensions of
psychosocial function: role function,
distress, and worry. Five scales to
correspond with the said dimen-
sions, a separate denture subscale (3
items), and a summary scale com-
prised of all items were created.

Forward stepwise regression was
conducted to develop a short-form
version of the measure. For each
scale, the total scale score was used
as the dependent variable, with data
from the two veteran samples. Items
that explained either 80 percent of
the variance or the first five items,
whichever was greater, were selected
resulting in five scales, each with five
items. All of the scales had excellent

internal consistency reliability,
ranging from 0.78 to 0.92.

The five scales and three denture
items were then administered to a
sample of dental patients (n = 113).
Using multitrait analysis, the number
of items was reduced further by
eliminating items contributing least
to each scale’s internal consistency
reliability and retaining items which
conceptually best represented the
subscale. One 12-item measure
(Cronbach’s alpha = 0.90) and a
second 6-item measure (Cronbach’s
alpha = 0.80) were developed.

The association of the 6- and
12-item measures with clinical
indices was examined using the clini-
cal data from the two sets of veter-
ans. Both scales were significantly
correlated overall with number of
teeth (r = 0.35 and -0.23, for the 6-
and 12-item scales, respectively),
coronal decay (r = 0.09 and 0.14),
periodontal status (r = 0.19 and 0.20),
and root caries (r = 0.14 and 0.12)
(14). The associations detected
between the 6- and 12-item scales
and clinical indices are similar to
those of other published findings
(21,22).

The 12-item measure contains
3-item subscales for three scales: dis-
tress, worry and social function
(role), and single items assessing
dimensions titled physical function,
denture, and pain. The 6-item
measure includes single items assess-
ing distress, worry, social function,
physical function, denture, and pain
as listed (see Table 1 for the scales).

We also included a separate single
item that is not part of the 6- and
12-item scales. This 5-point global
self-report of oral health (OH-1) has
been used in prior studies and asks,
“How would you describe the health
of your teeth and gums? Would you
say it is excellent, very good, good,
fair or poor?” Responses are scored
from 1 (excellent) to 5 (poor).

Scoring. Some items (GOHAI 10
and OHQOL B31) were reversed so
that a higher score consistently indi-
cated worse oral quality of life.
GOHAI 10 score of 3 becomes a 1,
score of 2 remains a 2, score of 1
becomes a 3; and OHQOL B31 score

of 5 becomes a 1, score of 4 becomes
a 2, score of 3 remains a 3, score of
2 becomes a 4, and score of 1
becomes a 5.

All item scores were then con-
verted to a scale of 0-100. Items
scored on a 0-4 scale (all OHIP
items) were converted to a scale of
0-100 by having 0 = 0, 1 = 25, 2 = 50,
3 = 75, and 4 = 100. The item initially
scored on a 1-3 scale (GOHAI 10)
was converted as follows after the
item was reversed: 1 = 0, 2 = 50, and
3 = 100. Items scored on a 1-5 scale
(OHQOL B31 and OH-1) were con-
verted to a scale of 0-100 by having
1 = 0, 2 = 25, 3 = 50, 4 = 75, and 5 =
100.

Final scores for each scale (6- and
12-item) and subscales (distress,
worry, and social function) were
created by computing the mean of
the responses to items represented
by each scale.

Analysis. A combination of
bivariable and multivariable statisti-
cal methods was used for this analy-
sis. We measured differences in
mean age by group using analysis
of variance (ANOVA). Categorical
demographic variables were tested
using chi-squared and Fisher’s exact
tests to examine differences between
groups. Demographic variables that
differed between groups were
adjusted for in the multivariate analy-
sis. Baseline OQOL scores were
computed and compared using
ANOVA. Duncan’s multiple range
test was used to control the Type I
error rate. We used general linear
modeling to examine between-group
effects in OQOL scores, mean
change scores were reported as least
squares means after adjusting for
baseline OQOL score and covariates
such as age and gender. Change
scores were derived for individual
items and total scores by subtracting
posttreatment scores from baseline
scores. Positive scores indicated an
improvement and negative scores
indicated deterioration following
treatment. The magnitude of change
was assessed as an effect size, calcu-
lated by dividing the mean of change
scores by the standard deviation (SD)
of the related baseline score (23).
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All analyses were conducted in
SAS version 9.1 (SAS Corporation,
Cary, NC, USA). We used P <
0.05 as a cutoff for statistical
significance.

Results
Characteristics of Participants.

At baseline, 63 subjects participated,
32 in the recall group, 15 in the
endodontic group, and 16 in
the denture group. The sociodemo-
graphic characteristics (see Table 2)
of the baseline sample demonstrate
the expected association of age with
treatment group; denture patients
tended to be older whereas the recall
group tended to be younger (P =
0.0002) and more highly educated

(P = 0.003). The mean number of
teeth by self-report was 26 in the
recall group, 23 in the endodontic
group, and 7.0 in the denture group.
Approximately 31 percent of the
denture group were completely
edentulous.

Of the participants who com-
pleted the baseline questionnaire, 44
(70 percent) returned questionnaires
after treatment. This sample aver-
aged 45 ± 15.8 (SD) years, 49 percent
male and 48 percent with some
college education. Ethnic representa-
tion included 30 percent White, 38
percent Black, and 32 percent other.
There were no differences on any of
these dimensions between those
who remained in the study and those

who did not. Overall, the age,
gender, race, and educational status
of the sample remained constant
over the period of the study
(Table 2). No information was
collected on those declining par-
ticipation in the study.

Baseline Quality of Life Scores.
There were no significant differences
between the three groups in terms of
their summary OQOL or subscale
scores at baseline. Details of the
summary and individual 6- and
12-item baseline scores for each
group are shown in Table 3. Baseline
scores for some individual items
varied by group, in particular, items
assessing pain and distress (P =
0.0001) and worry (P = 0.05). The

Table 1
6- and 12-Item Short-Form Oral Health-Related Quality of Life Measures

During the past 3 months how often have you experienced the
following difficulties because of problems with your teeth, mouth,
or dentures? (Circle one answer) Never

Hardly
ever Occasionally

Fairly
often

Very
often

1. Have you had to avoid eating some foods? (Physical function;
OHIP 28)*

0 1 2 3 4

2. Have you found it difficult to relax? (Distress; OHIP 35)* 0 1 2 3 4
3. Have you felt depressed? (Distress; OHIP 36) 0 1 2 3 4
4. Have you been upset? (Distress; OHIP 34) 0 1 2 3 4
5. Have you felt uncomfortable about the appearance of your

teeth, mouth, or dentures? (Worry; OHIP22)
0 1 2 3 4

6. Have you been worried by dental problems? (Worry; OHIP
19)

0 1 2 3 4

7. Have you had trouble getting along with other people? (Social
function; OHIP 41)

0 1 2 3 4

8. Have you avoided going out? (Social function; OHIP 39)* 0 1 2 3 4
9. Have you been totally unable to function? (Social function;

OHIP 48)
0 1 2 3 4

Never Sometimes Always

10. In the past 3 months, how often did you feel nervous or
self-conscious because of problems with your teeth, gums, or
dentures? (Worry; GOHAI 10)*

1 2 3

None at all A little bit Some
Quite
a bit

A great
deal

11. During the past 3 months, how much pain or distress has your
teeth or gums caused you? (Pain; OHQOL B31)*

1 2 3 4 5

If you have removable denture appliances, please answer the following question:

During the past 3 months, how often have you had the following
problem with your dentures? Never

Hardly
ever Occasionally

Fairly
often

Very
often

12. Have you had uncomfortable dentures? (Denture; OHIP 18)* 0 1 2 3 4

* Indicate items in 6-item measure.
OHIP, Oral Health Impact Profile; GOHAI, General Oral Health Assessment Index; OHQOL, Oral Health Quality of Life.
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subjects in the endodontic group
expressed more pain than subjects in
the recall or denture groups. The
denture group expressed less worry
than the endodontic or recall groups.

Follow-up Quality of Life
Scores. There were no significant
differences between the three groups
in terms of their follow-up, OH-1
scale, or subscale scores (Table 4).
However, there were differences on
individual items assessing being
upset between the endodontic group
and the denture group (P = 0.05)
and for the item assessing being
depressed between the denture
group and the recall group (P =
0.05). Significant differences were
also noted between the recall and
denture groups (P = 0.03) and the
endodontic group and denture group

(P = 0.03) for the item assess-
ing being uncomfortable with the
appearance of the teeth or dentures.

Magnitude of Change in
Quality of Life Scores Following
Dental Intervention. The effect
sizes describe the magnitude of
change, and these effect sizes varied
by group. Cohen (23) defined effect
sizes as small = 0.2, moderate = 0.5,
and large = 0.8. Using Cohen’s crite-
ria, effect sizes were characterized as
minimal to small in the recall and
endodontic groups, and borderline
moderate in the denture group.
There were significant differences
between the denture and recall
groups (P = 0.03) for the subscale
regarding social functioning. There
were also significant differences
between the denture and recall

groups (P = 0.03) for the items
assessing feeling depressed and
feeling uncomfortable about the
appearance of the teeth, mouth,
or dentures (Table 5).

Discussion
We examined whether a newly

developed brief measure of OQOL is
sensitive to changes in oral health
status as a consequence of dental
interventions. We hypothesized that
patients receiving a removable
prosthesis or endodontic care would
show greater improvement in OQOL
over a 3-month period than patients
receiving only a prophylaxis. Our
overall findings were that patients for
removable prosthesis showed the
greatest improvement in OQOL fol-
lowing dental treatment. The greatest

Table 2
Demographic Characteristics of Participants

Baseline

Total (n = 63) RECALL* (n = 32) ENDO† (n = 15) DENTURE‡ (n = 16)

Age (mean and SD) 43 (14.9) 38.5 (13.5)A 40.9 (16.0)B 55.8 (8.3)B

Gender (%)
Female 52 50 47 63
Male 48 50 53 38

Race (%)
White 35 44 27 25
Black 33 25 27 56
Other 32 31 46 19

Education (%)
High school graduate or less 46 25A 67B 69B

Some college 54 75A 33B 31B

Follow-up

Participants returning second
survey (n = 44)

Participants not returning
second survey (n = 19)

Age (mean and SD) 44.9 (15.8) 40.2 (12.3)
Gender (%)

Female 50 42
Male 50 58

Race (%)
White 30 47
Black 38 21
Other 32 32

Education (%)
High school graduate or less 77 89
Some college 23 11

Values with same superscripts are not significantly different (P > 0.05 using Duncan’s test).
* Regular users of diagnostic and preventive care and presented for a prophylaxis.
† Presented to the dental school setting in pain; to undergo emergency endodontic treatment.
‡ Will receive a removable prosthesis.
SD, standard deviation.
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mean change in scores was observed
among the denture group for social
functioning, feeling depressed, and
appearance. Subjects in both the
recall and endodontic groups re-
ported improvements which were
only minimal to small.

Spilker (11) described health
status measures as being discrimina-
tive, predictive, and evaluative. Dis-
criminative instruments are used to
measure differences between sub-
jects at a point in time when no “gold
standard” is available, and these dif-
ferences can be interpreted as trivial,
small, moderate, or large. The aim of
predictive instruments is to classify
individuals relative to a predefined
“gold standard.” Evaluative instru-
ments are used to measure longitu-
dinal change within, and between,
samples. A major goal of using evalu-

ative instruments is to better under-
stand how dental conditions and
subsequent interventions impact
quality of life, and use of evaluative
instruments is essential to planning
health care at the individual and
societal level (17).

A major property of an evaluative
instrument is its sensitivity to change
over time. Locker (24) describes four
methods currently used to measure
change. The first method is to
compare baseline and follow-up
measurements. Although this method
is simple, it masks within subject
change so that positive and negative
changes cancel each other out. The
second approach is by the use of
change scores; obtained by subtract-
ing post-intervention scores from
pre-intervention scores. The third
approach involves the use of global

transition scores reflecting the
patients’ overall assessment of how
their oral health has changed over
the time period in question. The final
approach is the use of global transi-
tion scales derived from a series of
global transition statements applied
to different dimensions of health.
None of these methods is universally
accepted. Our approach involved the
use of change scores and standard-
ized effect sizes to assess the magni-
tude of change. In this method the
mean change is divided by the SD of
the baseline score. Thus, the magni-
tude of change of individual items of
the 6- and 12-item scales in response
to dental intervention in this sample
could be characterized as minimal to
small in the recall and endodontic
groups and borderline moderate in
the denture group.

Table 3
Baseline Scale Scores and Items by Group

In the past 3 months, how often have you experienced the following
difficulties because of problems with your teeth, mouth, or dentures?

RECALL§
(n = 32)

ENDO•
(n = 15)

DENTURE•
(n = 16)

Summary scales Mean (SD)
OH-1 55 (27.4) 58 (32.3) 53 (32.7)
6-item scale 42 (9.6) 41 (12.6) 45 (13.5)
12-item scale 32 (14.3) 39 (17.1) 34 (19.4)

Subscales
Distress 26 (24.8) 45 (35.9) 26 (33.8)
Worry 48 (15.5) 57 (18.4) 47 (21.9)
Social functioning 10 (17.5) 16 (23.9) 12 (22.8)

Individual items
Have you been upset?† 32 (29.9) 55 (45.5) 35 (45.1)
Have you found it difficult to relax?*† 27 (28.6) 45 (36.8) 25 (36.5)
Have you felt depressed?† 17 (24.9) 35 (38.7) 14 (30.2)
Do you feel nervous or self-conscious?*‡ 69 (32.9) 63 (29.6) 80 (31.6)
Have you been worried about dental problems?‡ 44 (30.2)AB 60 (38.7)A 28 (38.8)B

Have you felt uncomfortable about the appearance of your teeth? 32 (36.0) 47 (39.9) 34 (39.6)
Have you avoided going out?*¶ 15 (25.2) 23 (33.3) 14 (27.3)
Have you been totally unable to function?¶ 4 (11.1) 10 (18.4) 6 (25)
Have you had trouble getting along with others?¶ 12 (22.8) 13 (24.7) 12 (18.5)
How much pain or distress do you have?* 24 (26.5)A 63 (35.1)B 22 (27.5)A

Have you had uncomfortable dentures?* 38 (20.9) 25 (43.3) 35 (28.0)
Have you had to avoid eating some foods?* 27 (33.2) 36 (42.4) 41 (35.2)

Values with same superscripts are not significantly different (P > 0.05 using Duncan’s test).
* Items on 6-item scale.
Subscales:
† Distress.
‡ Worry.
¶ Social functioning.
§ Regular users of diagnostic and preventive care and presented for a prophylaxis.
• Presented to the dental school setting in pain; to undergo emergency endodontic treatment.
• Will receive a removable prosthesis.
OH-1, self-report of oral health; SD, standard deviation.
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This new brief 6- and 12-item
instrument is a validated question-
naire, is responsive to differences in
clinical status, and has been used in
previous studies (16,25). In a study
to examine the effects of tooth loss
and denture-wearing on quality of
life, Jones (25) found that the 6- and
12-item scales differentiated between
dentition/denture groupings and that
the item assessing avoidance of
certain foods discriminated well
between dentition groups. A limita-
tion of that study was that it was
conducted exclusively in male
veterans.

An important limitation of this
present study is the small sample
size. However, one of the strengths
of this study is the diverse sample in
terms of age, gender, and ethnic
background, and the fact that the
same patients were analyzed before

and after treatment. The response
rate to this study of 70 percent was
acceptable and indicated the feasibil-
ity of employing a short-form self-
completed outcome measure in a
dental school setting. Although the
age composition, gender, and ethnic
representation of subjects who did
and did not remain in the study were
virtually the same, potential bias
because of loss of some participants
in the study must be considered
when interpreting the findings.

These results were also limited by
floor effects (indicates best possible
scores) and ceiling effects (indicates
worst possible scores); hence, the
results of magnitude of changes
(effect sizes) following treatment
need to be interpreted with caution
as changes cannot be reliably esti-
mated for individuals with extreme
scores.

A final consideration is the limi-
tations in the use of regression
analyses in the development of
short-form measures of OQOL mea-
sures as underlying assumptions of
regression analyses are violated by
these types of data. Locker and
Allen (26) argue that the method of
developing a short-form instrument
is not as important as its content
and that the items in the question-
naire and its measurement proper-
ties need to be appropriate to its
purpose, the population to which it
is applied, and the context in which
it is being used.

The results from this study further
support the use of these scales as a
brief measure of OQOL in dental
school clinical settings. Further re-
search using this new instrument is
needed in larger samples and differ-
ent settings.

Table 4
Adjusted Follow-Up Item and Scale Means by Group (Adjusted for Age, Gender, and Baseline Score)

In the past 3 months, how often have you experienced the following
difficulties because of problems with your teeth, mouth, or dentures?

RECALL§
(n = 22)

ENDO•
(n = 12)

DENTURE•
(n = 10)

Summary scales Mean (SD)
OH-1 57 (26.8) 56 (30.3) 53 (32.0)
6-item scale 41 (18.7) 44 (17.0) 43 (12.5)
12-item scale 32 (14.6) 34 (18.5) 34 (17.0)

Subscales
Distress 27 (22.0) 31 (35.4) 26 (18.3)
Worry 48 (15.6) 50 (18.8) 47 (18.0)
Social functioning 12 (17.0) 14 (26.2) 18 (25.3)

Individual items
Have you been upset?† 30AB (24.5) 40B (32.3) 20A (30.2)
Have you found it difficult to relax?*† 32 (30.0) 40 (35.3) 30 (32.1)
Have you felt depressed?† 17A (23.4) 21AB (38.2) 27B (24.2)
Do you feel nervous or self-conscious?*‡ 72 (29.5) 64 (16.5) 84 (25.0)
Have you been worried about dental problems?‡ 40 (35.1) 47 (24.2) 45 (40.4)
Have you felt uncomfortable about the appearance of your teeth?‡ 34A (28.2) 38A (37.3) 21B (17.5)
Have you avoided going out?*¶ 17 (22.3) 24 (32.8) 20 (22.3)
Have you been totally unable to function?¶ 7 (12.2) 4 (9.6) 15 (19.3)
Have you had trouble getting along with others?¶ 11 (19.3) 14 (22.3) 19 (28.3)
How much pain or distress do you have?* 64 (31.6) 61 (37.6) 57 (27.3)
Have you had uncomfortable dentures?* 39 (32.2) 29 (43.3) 38 (35.2)
Have you had to avoid eating some foods?* 24 (30.1) 37 (44.4) 36 (43.2)

Values with same superscripts are not significantly different (P > 0.05 using Duncan’s test).
* Items on 6-item scale.
Subscales:
† Distress.
‡ Worry.
¶ Social functioning.
§ Regular users of diagnostic and preventive care and presented for a prophylaxis.
• Presented to the dental school setting in pain; to undergo emergency endodontic treatment.
• Will receive a removable prosthesis.
OH-1, self-report of oral health; SD, standard deviation.

Assessment of Dental Treatment Outcomes 101



References
1. Locker D. Concepts of oral health,

disease and quality of life. In: Slade GD,
editor. Measuring oral health and quality
of life. Chapel Hill, NC: University of
North Carolina, Dental Ecology; 1997.
p. 12-23.

2. Slade GD. Measuring oral health related
quality of life. Chapel Hill, NC: University
of North Carolina, Dental Ecology; 1997.

3. Jones JA, Kressin NR, Spiro A III, Randall
CW, Miller DR, Hayes C, Kazis L, Garcia
RI. Self-reported and clinical oral health
in users of VA health care. J Gerontol:
Med Sci. 2001;56A:M55-62.

4. Jones JA, Spiro A, Miller DR, Garcia RI,
Kressin NR. Need for dental care in older
veterans: assessment of patient-based
measures. J Am Geriatr Soc. 2002;50:
163-8.

5. Heydecke G, Locker D, Awad MA, Lund
JP, Feine JS. Oral and general health-
related quality of life with conventional
and implant dentures. Community Dent
Oral Epidemiol. 2003;31(3):161-8.

6. Allen PF, McMillan AS, Locker D. An
assessment of sensitivity to change of the
Oral Health Impact Profile in a clinical
trial. Community Dent Oral Epidemiol.
2001;29(3):175-82.

7. Scott BJ, Forgie AH, Davis DM. A study to
compare the oral health impact profile
and satisfaction before and after having
replacement complete dentures con-
structed by either the copy or the con-
ventional technique. Gerodontology.
2006;23:79-86.

8. Allen PF, Thomason JM, Jepson NJ, Nohl
F, Smith DG, Ellis J. A randomized con-
trolled trial of implant retained mandibu-
lar overdentures. J Dent Res. 2006;83(6):
547-51.

9. John MT, Reissmann DR, Schierz O,
Wassell RW. Oral health-related quality of
life in patients with temporomandibular
disorders. J Orofac Pain. 2007;21(1):46-
54.

10. Locker D, Jokovic A, Clarke M. Assessing
the responsiveness of measures of oral
health-related quality of life. Community
Dent Oral Epidemiol. 2004;32(1):10-8.

11. Spilker B. Quality of life and pharmaco-
economics in clinical trials. 2nd ed. Phila-
delphia, PA: Lippincott-Raven Publisher;
1996.

12. Allen PF. Assessment of oral health
related quality of life. Health Qual Life
Outcomes. 2003;1:40-8.

13. Kressin NR, Spiro A III, Bosse R, Garcia
R, Kazis L. Assessing oral health-related

quality of life: findings from the Norma-
tive Aging Study. Med Care. 1996;
34(5):416-2.

14. Atchison KA, Dolan TA. Development of
the Geriatric Oral Health Assessment
Index. J Dent Educ. 1990;54(11):680-7.

15. Slade GD, Spencer AJ. Development and
evaluation of the Oral Health Impact
Profile. Community Dent Health. 1994;
11(1):3-11.

16. Kressin NR, Jones JA, Orner MB, Spiro A
III. A new brief measure of Oral Quality
of Life. Prev Chronic Dis [serial on the
Internet]. 2008 [cited 2008 Jun 18];5(2).
Available from: http://www.cdc.gov/
pcd/issues/2008/apr/06_0147.htm.

17. Patrick DL, Erickson P. Health status and
health policy. Quality of life in health
care evaluation and resource allocation.
New York: Oxford University Press; 1993.

18. Gift HC, Atchison KA. Oral health,
health, and health-related quality of life.
Med Care. 1995;33(11 Suppl):NS57-77.

19. Gift HC, Atchison KA, Dayton CM. Con-
ceptualizing oral health and oral health-
related quality of life. Soc Sci Med. 1997;
44(5):601-8.

20. Hays RD, Hayashi T. Beyond internal
consistency reliability: rational and user’s
guide for the Multitrait Analysis Program

Table 5
Effect Size of Scale and Item Means by Group (Change as % Baseline SD)

In the past 3 months, how often have you experienced the following difficulties
because of problems with your teeth, mouth, or dentures?

RECALL§
(n = 22)

ENDO•
(n = 12)

DENTURE•
(n = 10)

Summary scales
OH-1 -3.6 (53.9) -7.6 (-7.7) -8.4 (26.7)
6-item scale -12.7 (66.1) 15.9 (68.9) 10.9 (82.9)
12-item scale -11.1 (23.7) 4.5 (20.0) 6.3 (71.7)

Subscales
Distress -10.6 (24.1) 0 (0) -2.7 (50.2)
Worry 3 (64.4) -4.1 (13.9) -13.8 (92.1)
Social functioning -1.8 (28.9) 11.1AB (37.0) 36.8A (75.8)

Individual items
Have you been upset?† -25.3 (50.7) -11.7 (39.1) -38.8 (81.9)
Have you found it difficult to relax?*† 6.5 (31.4) 13.6 (45.4) 15.1 (59.4)
Have you felt depressed?† -7.1 (34.1) 0AB (0) 24.4A (55.1)
Do you feel nervous or self-conscious?*‡ 7.1 (90.1) -14.2 (47.2) -17.3 (52.1)
Have you been worried about dental problems?‡ -6.3 (36.7) 6.3 (21.1) 20.9 (57.4)
Have you felt uncomfortable about the appearance of your teeth or dentures?‡ 5.7B (34.1) 0AB (0) 26.4 (63.4)
Have you avoided going out?*¶ -3.9 (42.9) 24.6 (81.7) 27.1 (43.6)
Have you been totally unable to function?¶ 12.6 (41.8) 0 (0) 58.1 (140.2)
Have you had trouble getting along with others?¶ -9.8 (47.3) 0 (0) 22.6 (71.7)
How much pain or distress do you have?* -19.6 (72.1) -6.8 (22.7) -45.1 (95.1)
Have you had uncomfortable dentures?* 22.8 (45.7) 0 (0) 34.3 (137.7)
Have you had to avoid eating some foods?* -12.1 (68.7) 20.9 (66.2) 20.9 (114.1)

Values with same superscripts are not significantly different (P > 0.05 using Duncan’s test).
* Items on 6-item scale.
Subscales:
† Distress.
‡ Worry.
¶ Social functioning.
§ Regular users of diagnostic and preventive care and presented for a prophylaxis.
• Presented to the dental school setting in pain; to undergo emergency endodontic treatment.
• Will receive a removable prosthesis.
OH-1, self-report of oral health; SD, standard deviation.

Journal of Public Health Dentistry102

http://www.cdc.gov


(MAP) on the minicomputer. Behav Res
Methods Instrum Comput. 1990;22:167-
75.

21. Jones JA, Kressin NR, Spiro A III, Miller
D, Kazis L, Garcia R. Comparison of
patient-based oral health outcome mea-
sures. Qual Life Res. 2004;13(5):975-85.

22. Robinson PG, Gibson B, Khan F, Birn-
baum W. A comparison of OHIP 14 and

OIDP as interviews and questionnaires.
Community Dent Health. 2001;18(3):
144-9.

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

24. Locker D. Issues in measuring change in
self-perceived oral health status. Commu-
nity Dent Oral Epidemiol. 1998;267:41-7.

25. Jones JA, Orner MB, Spiro A, Kressin NR.
Tooth loss and dentures: patients’ per-
spectives. Int Dent J. 2003;53:327-34.

26. Locker D, Allen PF. Developing short-
form measures of oral health-related
quality of life. J Public Health Dent.
2002;62(1):13-20.r

Assessment of Dental Treatment Outcomes 103



Copyright of Journal of Public Health Dentistry is the property of Wiley-Blackwell and its content may not be

copied or emailed to multiple sites or posted to a listserv without the copyright holder's express written

permission. However, users may print, download, or email articles for individual use.


