
Periodontal Health, Quality of Life, and
Smiling Patterns – An Exploration
Ruchir R. Patel,* Philip S. Richards,† and Marita R. Inglehart†

Background: This studyexplored whetherperiodontal health/
disease affects psychosocial outcomes in smiling patterns of
particular subjects and their smile-related quality of life.

Methods: We collected data from 21 regularly scheduled
patients in a periodontal graduate student clinic (four males
and 17 females; average age: 50.38 years; age range: 24 to
82 years). The subjects were videotaped while watching a
funny television (TV) program. Two independent raters rated
each videotape at 31 predetermined time points to assess
four aspects of the objective smiling patterns of the subjects.
In addition, the subjects responded to a questionnaire to as-
sess their smile-related quality of life. Provider ratings and
chart review data were used to assess the clinically assessed
oral health status of the subjects.

Results: The smile-related quality of life of the subjects cor-
related significantly with indicators of the periodontal health of
the subjects, such as the number of mobile teeth (r = 0.681; P =
0.000), missing teeth (r = 0.784; P = 0.001), and gingival re-
cession in the esthetic zone (r = 0.718; P = 0.001). Periodontal
health and smiling patterns also were correlated. The more
teeth with probing depths between 4 and 6 mm the subjects
had, the less widely they opened their mouths when they
smiled (r = -0.468; P = 0.032); the more hypermobile teeth
the subjects had, the less open their smiles were (r = -0.442;
P = 0.045) and the more likely they were to cover their mouths
when they smiled (r = 0.517; P = 0.017); and the more sites of
gingival recession in the esthetic zone the subjects had, the
fewer teeth they showed when they smiled (r = -0.491; P =
0.028).

Conclusions: The periodontal health of the subjects affects
their smiling patterns and their smile-related quality of life.
Poor periodontal health may prevent adults from expressing
positive emotions which, in turn, can impact their self-concept
as well as their social interactions. J Periodontol 2008;79:224-
231.
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I
n 2000, the United States Surgeon
General published the first ever Sur-
geon General’s report on oral health.1

This report documented the prevalence of
periodontal disease in >50% of the adult
United States population and stressed
that periodontal disease was especially
widespread among socioeconomically
disadvantaged citizens. One of the major
recommendations of this important doc-
ument was to challenge oral health care
providers to consider the many ways in
which oral health affects patients’ quality
of life. The present study followed this
recommendation and focused on one par-
ticular aspect of the important relation-
ship between oral health and quality of
life by exploring how periodontal disease
affects the smiling patterns of the sub-
jects and their self-reported smile-related
quality of life.

Oral health–related quality of life
(OHRQoL) is a relatively new concept in
the oral health sciences literature.2 It is
defined as that part of a person’s quality
of life that is affected by one’s oral health
status. Specifically, it includes how oral
health affects a person’s functioning,
such as chewing, biting, and speaking;
experiences of pain/discomfort; and psy-
chologic and social well-being.3 Many
studies have been conducted concerning
the relationships between OHRQoL and
dentures,4-6 orthodontics,7,8 and car-
ies.9-11 Studies12-14 also have explored
how periodontal disease affects OHRQoL.
In 2004, Needleman et al.12 analyzed
OHRQoL data and data from a compre-
hensive periodontal examination of >200
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adult subjectsand foundthat theeffectoforalhealthon
qualityof lifewasconsiderable.TheOHRQoLscoresof
thesubjects correlatedsignificantly with thenumberof
teethwithprobingdepths‡5mm.Therefore, the inves-
tigators concluded that periodontal status impacted
the quality of life of the subjects. In 2006, Ng and
Leung13providedadditionalevidence thatperiodontal
health/disease and OHRQoL are related. These inves-
tigators analyzed data from 767 adults who had been
assigned to a ‘‘healthy/low periodontal attachment
level subject group’’ (full-mouth mean clinical attach-
ment level [CAL] £2 mm) or to a ‘‘high/severe peri-
odontal attachment loss group’’ (full-mouth mean
CAL >3 mm). A comparison of the average OHRQoL
scores of these two groups of subjects showed signif-
icant differences concerning the degrees to which they
reported functional limitations, physical pain, psy-
chologic discomfort, and physical and psychologic
disabilities. Therefore, the investigators concluded
that their results showed that there is a significant as-
sociation between OHRQoL and periodontal disease.
Most recently, in April 2007, Cunha-Cruz et al.14 ex-
plored the relationship between subjects’ self-reports
of their OHRQoL and clinical indicators of periodontal
disease. These investigators found that OHRQoL and
self-perceptions of oral health status were related
significantly to the periodontal status of the subjects
as measured by having more than eight teeth with
probing depth >5 mm. Therefore, they concluded that
oral health–related problems of patients who visit a
periodontist negatively affect their quality of life.

The psychologic and social components of the
OHRQoL of subjects are mostly related to the appear-
ance of their teeth and especially the way they evalu-
ate their smiles. It might seem that the attractiveness of
a person’s smile primarily is affected by malocclusion.
However, Patel et al.15 showed in a study with 4- to
12-year-old children that their objectively assessed
smiling patterns were significantly related to several
other indicators of their clinically assessed oral health.
For example, children without caries evaluated their
own smiles more positively, showed more teeth when
smiling, and received more positive parent evalua-
tions for their smiles than children with decay. There-
fore, these investigators concluded that poor oral
health is related significantly to children’s smiling
patterns and the way others perceived their smiles.
Although this study15 may have shown significant re-
lationships between caries and smiling patterns in
children, it did not address the relationships between
smile-related quality of life and periodontal health indi-
cators.Therefore, the present study addressedwhether
adults’ periodontal health status is related to their
smile-related quality of life and their smiling patterns.

Why is it important to understand whether there is a
relationship between periodontal health and these

psychosocial outcomes? Smiling affects how others
perceive a person and, thus, this person’s social inter-
actions,16 mood, and self-confidence.16,17 For exam-
ple, in 1990, Reis et al.16 published an article with the
provocative title ‘‘What is Smiling is Beautiful and
Good.’’ This study showed the significant role that
smiling plays for others’ evaluations of a person and
specifically that smiling affected judgments of physi-
cal attractiveness and other characteristics typically
ascribed to attractive persons. In particular, smiling
faces were evaluated as being more sincere, more so-
ciable, and more competent than non-smiling faces.
Overall, these findings clearly demonstrated the ways
in which positive smiling patterns affect how others
evaluate a person. In addition to documenting the
effects of smiling on social interactions, research also
documented how subjective well-being and self-
esteem can be affected by a person’s smiling pattern.
For example, Källestål et al.18 showed that a confident
smile was linked to a person’s positive self-esteem,
self-confidence, and overall well-being. More specifi-
cally, Low et al.9 showed that children with worries
about their teeth and children with missing, stained,
or decayed teeth were less confident about smiling.

Given the important effects that smiling has on a
person’s life, it would be interesting to understand
whether there is a relationship between periodontal
health/disease and the smile-related quality of life of
subjects and their objectively assessed smiling pat-
terns. Figure 1 depicts the topics addressed in this
study.

MATERIALS AND METHODS

This study was approved by the Institutional Review
Board for the Health Sciences at the University of
Michigan. The research was conducted at the Gradu-
ate Periodontal Clinic, School of Dentistry, University
of Michigan, between June 1, 2006 and August 15,
2006.

Respondents
Twenty-one patients from the graduate periodontal
clinic participated in this study. All participants were

Figure 1.
Overview of the explored relationships.
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healthy, and there were no language barriers. The four
male and 17 female subjects ranged in age from 24 to
82 years (mean – SD: 50.38 – 18.717). To be eligible
to participate in the study, the subjects had to be
regularly scheduled periodontal subjects >18 years,
and they had to be able to watch a video without being
distracted.

Procedure
Regularly scheduled patients were invited to partici-
pate in this research upon arrival at the graduate peri-
odontal clinic. They were informed that they would
receive free parking as an incentive for their partici-
pation. Following written consent to participate in
the study and after signing the Health Insurance Por-
tability and Accountability Act form, the subjects re-
sponded to a survey concerning their oral health and
their oral health–related and smile-related quality of
life. The subjects then watched a short (6 minutes
long) tape of an episode of the ‘‘Seinfeld’’ television
series in a room by themselves. While they watched
the video, their faces were videotaped with a digital
camera that was mounted on top of the television
(TV) set. The digital recordings of the subjects’ faces
were converted into digital video discs (DVDs) to make
it possible to watch them on computer screens. Two
trained independent raters evaluated these videos.
The subjects’ periodontal clinicians assessed the cur-
rent periodontal health of the subjects as well as
the expected outcome of the periodontal treatment
(= subjective periodontal health assessment). In addi-
tion, the dental charts of the subjects were reviewed
to assess their periodontal health.

Materials
Four sets of data were collected: subjects’ OHRQoL
indicators, subjective provider assessments of the
periodontal health status and expected treatment
outcomes of the subjects, clinically assessed peri-
odontal health indicators, and the smiling patterns
of the subjects.

The OHRQoL and smile-related quality of life of the
subjects were assessed with six items that had a Likert
scale answer format. The three statements ‘‘My teeth
and gums cause discomfort,’’ ‘‘My teeth and gums
reduce my general happiness with life,’’ and ’’My teeth
and gums affect my life in all of its aspects’’ were used
as general OHRQoL indicators. The three items ‘‘My
teeth and gums keep me from smiling,’’ ‘‘I like my
smile,’’ and ‘‘I am happy with the looks of my teeth
and gums’’ were used as indicators of the smile-
related quality of life of the subjects. The respondents
indicated on a five-point scale ranging from 1 = ‘‘dis-
agree strongly’’ to 5 = ‘‘agree strongly’’ how much
they disagreed/agreed with each statement. These
items originally were used as part of the Michigan Oral
Health–Related Quality of Life Scale – Adult Version.19

The subjective provider assessments of the peri-
odontal health status and expected treatment out-
comes of the subjects were measured with two
items: "Considering all aspects of periodontal status/
health, how would you describe the patient’s current
status?’’ and ‘‘How would you describe the likely
health outcomes (overall prognosis) of the periodon-
tal treatment planned for this patient?’’ The answers
to these two items were given on a four-point answer
scale: 1 = excellent; 2 = good; 3 = fair; and 4 = poor.

Data concerning six clinically assessed indicators
of the periodontal health of the subjects were collected
in a chart review. These periodontal indicators were
the number of teeth 1) with 4 to 6 mm probing depth,
2) with ‡6 mm probing depth, 3) with mobility, 4) that
were missing (no third molars), 5) with recession in
the esthetic zone, and 6) with restorations.

Finally, the smiling patterns of the subjects were
assessed while the subjects watched 6 minutes of
an episode of ‘‘Seinfeld,’’ a popular TV comedy. A seg-
ment of these subject recordings, which started 5
seconds before a particularly funny sequence of the
TV episode began and lasted for 2 minutes and 30
seconds, was transferred to a DVD. Two raters watched
these DVDs independently and measured each sub-
ject’s smile before the funny sequence and at 30 spe-
cific time points after it began. The first measurement
was a baseline measurement at the beginning of the
DVD tape just before a sound occurred that indicated
that the funny segment of the video started. The next
30 measurements were spaced every 5 seconds from
the time the funny sequence started. For each mea-
surement point, the raters measured three indicators:
the width of the subject’s mouth in millimeters, the
opening of the subject’s mouth in millimeters, and the
number of teeth shown. These three indicators were
chosen based on considerations concerning the mea-
surement of facial expressions.20 In addition, the raters
also noted whether the subject covered his/her mouth
with a hand while watching the TV program. The
measurements of the subject’s mouth width were
standardized by dividing each of a subject’s 30 mea-
surements by the subject’s baseline measurement.
Thus, a score >1 represented a wider mouth than mea-
suredatbaseline.Then,anaveragestandardized ‘‘width’’
score for the 30 measurements of each subject was
determined for each rater. The interrater reliabilities
of the ‘‘width’’ scores were r = 0.92. The ‘‘width’’ rating
scores of the two raters were averaged and used as an
indicator of the subject’s ‘‘width of mouth.’’ In addi-
tion, an average ‘‘mouth opening’’ score, a sum score
of the ‘‘number of teeth shown,’’ and a sum score of
‘‘covering the mouth’’ were determined for each sub-
ject based on the 30 ratings for each rater separately.
The interrater reliabilities of these scores were high
(r = 0.88, r = 0.99, and r =0.96, respectively). Thus,
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the scores of the two raters were averaged, and the
mean ratings were used as indicators of the video-
taped smile ratings.

Statistical Methods
Descriptive statistics are provided in Table 1 to allow
the reader to gain a sense of how the different charac-
teristics were distributed in this sample. In addition,
correlations between the different indicators were
computed to explore the relationships present in the
data.

RESULTS

Table 1 provides an overview of the frequency distri-
butions of the various characteristics studied plus
measures of central tendency and variability. Con-
cerning the periodontal/oral health indicators, it is
evident that the range of experiences is large, given
that for each indicator, there were subjects without
any signs of periodontal disease on one end of the
spectrum, and there were subjects with a considerable
number of teeth with poor oral health on the other
end. Not surprisingly, the providers’ subjective

Table 1.

Overview of the Periodontal Health of Subjects, Provider Assessments, and Smile-Related
Quality-of-Life Response of Subjects

Number of Teeth
Average Number

of Teeth0 1 to 2 3 to 6 7+ SD (range)

Periodontal health indicator

Probing depth 4 to 6 mm 14% 24% 57% 5% 3.38 2.48 (0 to 10)

Probing depth ‡6 mm 24% 19% 33% 24% 3.57 3.06 (0 to 8)

Mobility 62% 10% 19% 10% 1.62 2.50 (0 to 7)

Missing teeth (no third molars) 14% 33% 43% 10% 3.62 3.38 (0 to 14)

Gingival recession in esthetic zone 52% 29% 19% 0% 1.33 1.74 (0 to 6)

Restorations 10% 24% 19% 48% 6.29 4.46 (0 to 15)

4 = Poor 3 = Fair 2 = Good 1 = Excellent Mean SD (range)

Provider assessments

Current periodontal health status 10% 43% 24% 24% 2.38 0.97 (1 to 4)

Expected outcome of periodontal
treatment

0% 14% 62% 24% 1.90 0.63 (1 to 3)

1 = Strongly
Disagree

2 = Disagree 3 = Neutral 4 = Agree 5 = Strongly
Agree Mean

Smile-related quality of
life of subjects
a. My teeth and gums cause discomfort. 33% 19% 29% 5% 15% 2.48

b. My teeth and gums reduce my
general happiness with life.

62% 10% 14% 14% 0% 1.81

c. My teeth and gums affect my life in
all of its aspects.

71% 5% 5% 14% 5% 1.76

d. My teeth and gums keep me from
smiling.

43% 15% 19% 19% 5% 2.29

e. I like my smile. 14% 5% 38% 19% 24% 3.33

f. I am happy with the looks of my
teeth and gums.

10% 10% 33% 38% 10% 3.29

Percentages and descriptive statistics are based on the data collected from 21 patients.
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assessments of the periodontal health status of the
subjects ranged from ‘‘poor’’ to ‘‘excellent.’’ In addi-
tion, the graduate periodontal residents were asked
to describe the outcome of the periodontal treatment.
The residents anticipated that 61.9% of the subjects
ultimately would have a good treatment outcome
and that 23.8% would achieve an excellent outcome
(Table 1). In addition, the frequencies of subject re-
sponses to the six quality-of-life statements also mir-
rored the variability that was found for the other two
sets of indicators. Although a considerable percentage
of subjects strongly disagreed or disagreed with these
statements, some subjects agreed or even strongly
agreed with these statements. In summary, although
the sample size was small (N = 21), the respondents
differed considerably and had a wide range of re-
sponses.

Table 2 provides an overview of the relationships
between the four sets of indicators. There was a signif-
icant relationship between the providers’ measure-
ments of their subjects’ periodontal health and their
subjective assessments of their subjects’ current
periodontal health status and even the anticipated

outcome of the periodontal treatment. The more teeth
with probing depths ‡6 mm the subjects had, the
more negatively their providers evaluated their peri-
odontal health (r = 0.595; P = 0.004). The more teeth
with mobility and the more missing teeth the sub-
jects had, the worse the providers described their peri-
odontal health (r = 0.576 and P = 0.006; r = 0.502
and P = 0.020) and the poorer the treatment outcome
that was being predicted (r = 0.680 and P <0.001; r =
0.644 and P = 0.001). The degree of gingival recession
in the esthetic zone did not correlate significantly with
the providers’ subjective assessments of their sub-
jects’ periodontal health, indicating that providers
might focus primarily on probing depth, teeth with
mobility, and missing teeth when forming their global,
subjective assessments of their subjects’ periodontal
health. In addition, the number of restored teeth did
not correlate with the providers’ subjective assess-
ments of their subjects’ current or future periodontal
health status, further supporting the notion that the
provider assessments are valid indicators of peri-
odontal health and not merely assessments of oral
health in general.

Table 2.

Correlation Coefficients Among Periodontal Health, Provider Assessments, Quality-of-Life
Scores, and Smiling Patterns

Provider Assessments Subject Assessments Smiling Pattern

Current

Periodontal

Health

Expected

Treatment

Outcome

General

OHRQoL

Smile-Related

Quality

of Life

Average

Total

Width

Average

Millimeters

Open

Times

Mouth Was

Covered

Mean

Number of

Teeth Shown

Periodontal Health – Number of
teeth with:

4 to 6 mm probing depth 0.165 0.283 0.510* -0.357 0.204 -0.468* 0.397† -0.273
‡6 mm probing depth 0.595‡ 0.422† 0.102 -0.186 0.489* 0.060 -0.145 -0.081
Mobility 0.576‡ 0.680§ 0.769§ -0.519* 0.227 -0.442* 0.517* -0.344
Missing (no third molars) 0.502* 0.644‡ 0.692§ -0.384† 0.406† -0.401† 0.366† -0.326
Gingival recession in esthetic

zone
0.334 0.398† 0.588‡ -0.440* -0.050 -0.381† -0.368† -0.491*

Restorations -0.015 -0.061 0.381† -0.357 -0.013 -0.496* 0.236 -0.446*

Provider assessment
Current periodontal health

statusi
1.0 0.802§ 0.424† 0.481* 0.480* 0.168 0.290 0.000

Expected outcome of
periodontal treatmenti

0.802§ 1.0 0.595‡ 0.618‡ 0.388† -0.149 0.402† -0.112

Subject assessment
General OHRQoL¶ 0.424† 0.595‡ 1.0 0.687§ -0.012 -0.499* 0.824§ -0.397†

Smile-related quality of life¶ 0.481* 0.618‡ 0.687§ 1.0 -0.029 -0.486* 0.553‡ -0.351

* P <0.05.
† P <0.10.
‡ P <0.01.
§ P <0.001.
i The answers were given on a 4-point scale ranging from 1 = ‘‘excellent’’ to 4 = ‘‘poor.’’
¶ Answers to the three items a, b, and c from Table 1 were averaged to obtain an index for the general OHRQoL of the subjects; answers to the items d, e

(recoded), and f (recoded) were averaged to obtain an indicator of the smile-related quality of life of the subjects. These indices range from 1 = ‘‘excellent
quality of life’’ to 5 = ‘‘very poor quality of life.’’
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The second set of relationships considered was
between the quality-of-life scores of the subjects and
their clinically and subjectively assessed periodontal
health indicators. As can be seen in Table 2, the sub-
jects’ ratings of their general OHRQoL and of their
smile-related quality of life correlated significantly
with their providers’ subjective assessments of their
current periodontal health (r = 0.424 and P <0.10;
r = 0.481 and P <0.05, respectively) as well as with
the provider assessments of the outcomes of the peri-
odontal treatment (r = 0.595 and P <0.01; r = 0.618
and P <0.01, respectively). In addition, the general
OHRQoL indicators correlated significantly with the
number of teeth with probing depth 4 to 6 mm (r =
0.510; P <0.05), the number of teeth with mobility
(r = 0.769; P <0.001), the number of missing teeth
(r = 0.692; P <0.001), and the number of teeth with
gingival recession in the esthetic zone (r = 0.588;
P <0.01). In addition, there was a tendency toward
significance for the relationship between general
OHRQoL and the number of restored teeth (r =
0.381; P <0.10), indicating that the subjects’ OHRQoL
assessments might take into considerations all indica-
tors of oral health. The smile-related quality of life of
the subjects correlated significantly with the number
of teeth with mobility (r = 0.519; P <0.05) and, not sur-
prisingly, the number of teeth with gingival recession
in the esthetic zone (r = 0.440; P <0.05).

Finally, the relationships between the clinically and
subjectively assessed periodontal health indicators,
the quality-of-life assessments of the subjects, and
the smiling patterns were considered. As can be seen
in Table 2, the more teeth with 4 to 6 mm probing
depth the subjects had, the less widely they opened
their mouths (r = -0.468; P <0.05) and the more fre-
quently they tended to cover their mouths (r = 0.397;
P <0.10). The more hypermobile teeth the subjects
had, the less widely they opened their mouths when
they smiled (r = -0.442; P <0.05) and the more likely
they were to cover their mouths with their hands (r =
0.517; P = 0.017). The more teeth with recession in
the esthetic zone the subjects had, the fewer teeth
they showed when they smiled (r = -0.491; P <
0.001). Finally, the more restored teeth the subjects
had, the less open was their smile (r = -0.496; P <
0.001). In summary, the clinically assessed oral
health indicators of the subjects were related signifi-
cantly to their smiling patterns.

The more the subjects reported that their general
OHRQoL was impaired, the less open were their
smiles (r = -0.499; P <0.001), the more likely they were
to cover their teeth (r = 0.824; P <0.001), and the fewer
teeth they tended to show when they smiled (r =
-0.397; P <0.10). In addition, the more the subjects
reported that their smile-related quality of life was im-
paired, the less they opened their mouths when they

smiled (r = -0.486; P <0.001) and the more often they
covered up their mouths when they smiled (r = 0.553;
P <0.01).

Finally, the relationship between the providers’
subjective assessments of their subjects’ periodontal
health and the smile indicators showed that the poorer
the providers evaluated their subjects’ smiles to be,
the wider their smiles were (r = 0.480; P <0.05). How-
ever, no significant relationships were found between
this subjective health indicator and the other aspects
of the subjects’ smiling patterns.

DISCUSSION

Despite the fact that some degree of periodontal dis-
ease is seen in >50% of the United States adult
population, only three published studies12-14 have
explored the relationship between periodontal disease
and the quality of life of subjects. The findings of this
study support the conclusions of these three earlier
studies, i.e., that poor periodontal health affects the
OHRQoL of subjects. The subjectively and clinically
assessed health indicators correlated significantly
with the OHRQoL and smile-related quality of life of
the subjects, providing further support for the hypoth-
esis that periodontal health affects the quality of life
of subjects.

In addition, to the best of our knowledge, these find-
ings also provide the first evidence that periodontal
disease might affect the smiling patterns of subjects.
The fact that there are significant correlations between
the clinically assessed oral health indicators of sub-
jects and the objectively determined smiling patterns
is interesting: in particular, even an indicator of milder
periodontal problems, e.g., the number of shallower
pockets, correlated with smile indicators. For exam-
ple, the negative correlation between the number of
teeth with 4 to 6 mm probing depth and the average
‘‘millimeters open’’ showed, as predicted, that the
more teeth with 4 to 6 mm probing depth the sub-
jects had, the less wide/the fewer millimeters wide
the subjects opened their mouths. In addition, the pos-
itive correlation between this oral health indicator and
the number of times the subjects covered their mouths
was also predicted: the more teeth with 4 to 6 mm
probing depth the subjects had, the more frequently
they covered their mouths. It is interesting that the
correlations between the number of teeth with >6 mm
probing depth and these two smile indicators were
not significant, whereas the correlation between this
indicator of more severe periodontal issues correlated,
as predicted, with the width of the mouths of the sub-
jects in millimeters. This finding could be related to the
possibility that subjects will smile by opening their
mouth vertically, not horizontally, to cover problem-
atic oral health issues. Future research should analyze
these aspects of smiling patterns in more detail.
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Although Patel et al.15 showed that children’s oral
health status affected their smiling patterns, no pub-
lished research has analyzed the effects of periodontal
health on the smiles of adult subjects. Given that smil-
ing has important effects on social interactions16 and
the well-being and self-esteem of subjects,17 it seems
worthwhile to consider the role of periodontal health
on smiling behavior. Although dental care providers
might easily concede that tooth loss or malocclusion
can affect the smiling patterns of subjects, the fact that
periodontal disease might affect smiling behavior
might not be seen as obvious. Nevertheless, to the
best of our knowledge, these data provide the first
evidence that periodontal disease plays a role in the
smile-related quality of life of subjects and even their
actual smiling patterns.

Given these findings, it might be worthwhile to dis-
cuss the age- and gender-specific aspects of smiling
patterns and how these changes may affect the pre-
sent findings. In 1998, Zachrisson21 discussed the es-
thetic factors involved in anterior tooth display and the
smile and pointed out that age-related changes and
gender differences should be considered. A study of
the vertical dimension of smiles by Vig and Brundo22

showed that a gradual decrease in maxillary incisor
exposure occurs over the years (from <30 years of
age on), with increasing mandibular incisor display
in subjects >60 years of age. However, these investi-
gators argued that the amount of mandibular incisor
display after age 60 was approximately equal to the
amount of maxillary incisor display before age 30,
which implies that the measures used in this study
would not necessarily be sensitive to these age-related
changes. However, given that the participants in this
study ranged from 24 to 82 years of age, it seemed in-
teresting to determine whether there was a relationship
between age and clinically assessed oral health indica-
tors, especially the average number of millimeters that
the mouth was open and the number of teeth shown.
The correlations between age and average millimeters
open (r = 0.223) and the number of teeth shown (r =
0.277) were not significant. Nevertheless, future re-
search might consider measuring the vertical dimen-
sion of the smiles of subjects more specifically.

In addition, Zachrisson21 also discussed research
on gender differences in smiling patterns. He reported
that several studies22-24 found significant gender dif-
ferences in anterior tooth display. Generally, females
had significantly more maxillary and significantly less
mandibular tooth exposure than males at all ages.
More specifically, in an adult sample, Vig and Brundo22

found almost twice as much maxillary anterior tooth
display with the lips at rest in women (3.4 mm) than
in men (1.9 mm). In addition, men displayed more
of the mandibular incisors compared to women (1.2
mm versus 0.5 mm). Again, it seemed worthwhile

to explore whether the 17 women and four men
participating in the present study systematically dif-
fered in these characteristics. Therefore, men’s and
women’s average smiling indicators were compared
to t tests for independent samples. As in the earlier
research, women opened their mouths significantly
wider than men (1.03 mm versus 0.026 mm; P =
0.026) and showed more teeth on average when smil-
ing (0.84 teeth versus 0.14 teeth; P = 0.01). Given
these gender differences, the correlations between
the four sets of indicators were computed for the fe-
male participants only. The pattern of gender-specific
results was the same as for the combined sample.
Given that data had been collected from only four male
participants, a separate analysis of the male data was
not conducted because of the small sample size. How-
ever, future research shouldexploregenderdifferences.

In addition to exploring the effect of the age and
gender of subjects, it also seems interesting to explore
how provider and subject responses differ. For exam-
ple, periodontal residents did not seem to consider
the number of restored teeth nor the degree of gingival
recession in the esthetic zone when assessing their
subjects’ oral health subjectively (Table 2). However,
subjects seemed to consider these two indicators
when describing their quality of life; for example,
the degree of gingival recession in the esthetic zone
correlated significantly with their general OHRQoL
(Table 2). To improve subject–provider communica-
tion, it might be interesting to explore if there is con-
sistency in the factors that providers and subjects
use when subjectively determining a subject’s peri-
odontal health.

CONCLUSIONS

To the best of our knowledge, these findings provide
the first empirical evidence that the periodontal health
of subjects affects their OHRQoL in general, their
smile-related quality of life, and their objectively de-
termined smiling patterns. Although these findings
were based on data from only 21 subjects because
of the time-intensive nature of the assessments of
the subjects’ smiling patterns, it seems worthwhile
to consider follow-up studies to explore these relation-
ships in greater depth. Future research also might
explore the effects of periodontal therapy on subjects’
objective smiling patterns and subjective quality-of-
life responses. Gaining a clearer understanding of how
periodontal health/disease affects the lives of subjects
follows the United States Surgeon General’s recom-
mendation to consider the ways in which oral disease
shapes the quality of life of subjects.1
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