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Starting in the 1970s, social scientists have dis-
cussed the importance of assessing subjective indi-
cators of well-being and quality of life. Medical
researchers followed this line of reasoning since
the 1990s, emphasizing the significance of under-
standing how disease and its treatment affect pa-
tients’ quality of life. Since the start of the 21st

century, oral health-related quality of life (OHRQoL)
received increasingly more attention. While research
concerning the effects of periodontal disease and its
surgical and non-surgical treatment on patients’ lives
has been considered in numerous studies, research
including patient-reported outcomes when assessing
how periodontal health can be enhanced through re-
generative approaches is largely missing. This com-
mentary proposes to consider 1) OHRQoL and 2)
patients’ treatment satisfaction as patient-reported
outcomes in conjunction with objectively measured
patient-centered factors, and discusses the value of
such an approach. J Periodontol 2015;86(Suppl.):
S4-S7.
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S
tarting in the 1970s, researchers in the social
sciences began to discuss the value of not only
considering the quality of life of societies and

countries, but to also assessing subjective indicators
of well-being and quality of life by surveying in-
dividual respondents.1,2 Medical researchers and
clinicians followed this line of reasoning since the
1990s when they began to stress the significance of
understanding how disease and its treatment affect
patients’ quality of life and in return patients’ decisions
to accept or refuse treatment recommendations.3-5

This paradigm shift fromanalyzing objective treatment
outcomes alone to additionally also considering

subjective patient-reported indicators became cru-
cial when oncologists encountered patients whose
decision to accept or reject a treatment was not
merely based on the predicted length of survival, but
instead also on considerations of the quality of their
life during their final months or years.6

Since the start of the 21st century, oral health-
related quality of life and patient-reported outcomes
received increasingly more explicit attention.7 A re-
cent Ovid Medline literature search with the key words
‘‘quality of life’’ and ‘‘caries’’ resulted for example in
348 references and a search with ‘‘quality of life ’’ and
‘‘periodontal disease ’’ in 379 results. These numbers
are impressive and show that dental researchers be-
gan to realize that patient-reported outcomes and esp.
oral health-related quality of life (OHRQoL) are crucial
components of understanding the effects of oral dis-
ease and treatment. The wide variety of research in-
cluding oral health-related quality of life measures is
also remarkable. Clinical research on the outcomes of
all kinds of therapeutic interventions addresses such
diverse topics as for example, the effects of full mouth
rehabilitation of childrenwith early childhood caries on
their quality of life,8,9 the effects of periodontal disease
on adult patients’ smiling patterns and quality of life,10

or the effects of radiation therapy on adult cancer
patients’ xerostomia-related quality of life.11 In addition,
to these clinical and behavioral studies, Martha
Somerman already discussed in 2002 that research on
the regeneration of orocraniofacial tissues needs to
consider subjective, patient-reported outcome factors
when designing therapies aimed at improving the out-
comes of new treatments that are based on these re-
search findings.12 This commentary first considers to
which degree and how Martha Somerman’s consider-
ations were followed in research concerning the effects
of regenerative approaches used to enhance patients’
periodontal health, and then discusses how to include
assessments of patients’ OHRQoL and treatment satis-
faction as patient-reported outcomes in conjunction
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with objectively measured patient-centered factors in
future studies.

Enhancing Periodontal Health Through
Regenerative Approaches: How Have Patient-
Reported Outcomes Been Considered?
A literature search on Ovid Medline with the key words
‘‘quality of life’’ and ‘‘Guided tissue regeneration, peri-
odontal’’ resulted in one reference.13 This 1998 review
article however did not present any substantive out-
come related findings related to patients’ quality of life.
A second Ovid Medline search with the term ‘‘quality
of life’’ and the key word ‘‘soft tissue root coverage’’
resulted in one reference.14 This very recently pub-
lished research did actually include a genuine oral
health-related quality of life measure, the Oral Health
Impact Profile – 14 (OHIP-14),15 to assess patients’
quality of life after surgery for gingival recession. The
results showed quality of life changes from baseline
to a three month post treatment appointment and
also pointed out that the OHIP-disability sub score
was correlated with the amount of keratinized tissue
and defect coverage. However, additional literature
searches with the combination of the key word ‘‘quality
of life’’ and either ‘‘furcation defects’’ or ‘‘regeneration
of intrabony defects’’ did not result in any references.

While the key word ‘‘quality of life’’ did not receive
much attention at all, a search with the key word ‘‘pain’’
resulted in significantly more references. Periodontists
are clearly aware that pain is an outcome that deserves
attention. Quite a number of researchers asked their
patients to indicate their level of pain at different points
in time after different types of periodontal surgery,16-20

or they focused on the degree to which patients reported
dentin hypersensitivity after certain procedures.14,19-21

While pain is one of the four components of pa-
tients’ OHRQoL,22 the other three aspects, namely
how a patients’ oral health affects their: 1) ability to
function (e.g., chew, bite, speak), 2) psychological
well-being, and 3) social well-being, have largely been
neglected.23 Instead, treatment satisfaction as an
additional patient-reported outcome received some
attention in studies of the effects of regenerative ap-
proaches patients’ periodontal health.20,24,25

However, overall it seems justified to conclude that
patient-reported outcomes have been largely ne-
glected in this research area. McGuire and col-
leagues’ recent publication26 in the October 2014
issue of the Journal of Periodontology is therefore
a welcome change because it did not only present an
example of such an approach, but it also urged its
readers to explicitly include patient-reported out-
comes in periodontal clinical trials. The questions
now are: 1) what the benefits are of considering these
factors, and 2) how can clinicians and clinical re-
searchers concretely achieve this objective?

Inclusion of Patient-Reported Outcomes When
Providing Regenerative Treatment: Why and How?
Considerations of the reasons for including patient-
reported factors when enhancing periodontal health
through regenerative approaches can first focus on
clinicians and their daily interactions with their patients,
and then on researchers who conduct clinical trials to
show the outcomes of these approaches. For clinicians,
patient-reported factors are of crucial importance from
the moment they make a diagnosis and a treatment
recommendation to the long-term follow up of the
treatment outcomes. Patel and colleagues27 could for
example show that patients’ anxiety levels and even
more importantly: their relationship with their peri-
odontist strongly affected whether they cooperatedwith
their periodontist’s treatment recommendation to have
periodontal surgery or declined this type of treatment.
These findings clearly showed that gaining an un-
derstanding of patient-reported factors can make
a difference in a practice, esp. in times when patients
consider alternative treatments such as implants. In
addition, while research found that providers were often
unaware of the level of pain certain treatments cause
and which pain management strategies their patients
might utilize, including pain management strategies
explicitly into the treatment plan can support a positive
periodontist-patient relationship that might result in
long-term treatment satisfaction. Understanding how
muchpain patients are likely to experience after different
procedures andwhich factorsmight affect wound healing
and pain experiences is therefore crucial. Finally, long-
term patient-reported outcomes should definitely in-
clude patients’ satisfaction with the treatment.

Considerations concerning why researchers
should include patient-reported factors in clinical
trials that assess the effects of regenerative ap-
proaches can take all of these above described
reasons into account. In addition, if researchers only
consider clinical outcomes such as whether com-
plete root coverage is achieved or whether the esthetic
condition changed based on clinicians’ assessments,
they lose contact with their patient’s reality. For ex-
ample, their considered outcomesmight be completely
irrelevant for their patients’ considerations. An ex-
ample of this fact is illustrated in Table 1. This table
reports clinical variables assessed in chart reviews and
survey responses from 705 adult patients. The ques-
tion in this study was whether patients’ OHRQoL is
equally affected by all types of oral health conditions.
OHRQoL was measured with the OHIP-1415 and
a second scale, the Michigan Oral Health-related
Quality of Life Scale (MOHRQoL).11 Both measures
correlated with the total number of missing teeth as
well as the number of missing teeth in the esthetic
zone. Patients are keenly aware of these two oral
health issues and it affects their quality of life severely.
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Patients’ quality of life is also correlated with caries
indicators such as the number of clinically determined
decayed surfaces. However, the picture of the re-
lationship among quality of life and periodontal health
indicators is more complicated. Patients are aware of
some periodontal health indicators such as teeth with
mobility, recession in the esthetic zone, and bleeding
on probing. The last indicator is likely to be known to
them because they might find blood on their tooth
brush or floss. These indicators are clearly correlated
with their self-reported quality of life. However, there
are other indicators of periodontal disease that pa-
tients might not be aware of such as the number of
teeth with pockets of 4 mm ormore and the number of
teeth with furcation involvement, and Table 1 shows
that these ‘‘silent’’ indicators do not correlate with pa-
tients’ self-reported quality of life. Understanding which
specific objectively assessed oral health parameters
might affect patients’ quality of life can therefore help
clinicians to integrate patient-reported outcomes only
when they are likely to reflect conditions of interest.

In consideration of the excellent points provided by
McGuire and colleagues26 and the reasons for in-
clusion of patient-reported outcomes provided above,
the question arises how to best assess these out-
comes. Concerning the concept of oral health-related
quality of life outcomes in general, we suggest asking
questions concerning the four components of patients’
quality of life, namely how does a certain treatment
affect a patient’s 1) level of pain/discomfort and the
use of pain medication or other means to manage
pain, 2) functioning, e.g., how well he/she can eat/
chew or whether the patient can speak clearly, 3)
psychological well-being such as how esthetic they
perceive the outcome to be, and 4) social well-being
such as whether the treatment outcomes affect
whether a patient avoids to eat or speak in front of
others or socializes.21 The MOHRQoL Scale29 asks
questions pertaining to all four issues and has the
advantage that the reference point can be chosen by
the researcher who uses the scale. For example when
assessing the effects of xerostomia, the questions can
be worded in reference to the dryness experienced,11

while questions administered to patients’ after peri-
odontal surgery could inquire about the degree to
which the patients’ teeth and gums affect the different
aspects of their quality of life.

Concerning the assessment of a patient’s short and
long-term treatment satisfaction, the use of the short
and well validated Post-Surgical Patient Satisfaction
Questionnaire (PSPSQ)30 can be recommended. This
3-item scale was developed by Kiyak et al.30 who
suggested asking patients to use a 7-point answer
scale (from 1 = not at all to 7 = very much) to indicate
their responses to the questions: 1) ‘‘If you had tomake
the decision again, how likely would you be to have this

surgery?’’; 2) ‘‘Considering that this was an elective
procedure, how likely would you now be to recom-
mend this surgery to others?’’; and 3) ‘‘Considering
everything, how satisfied are you now with the results
of the surgery?’’ These questions have immediate face
validity, esp. for clinicians who are interested in these
answers for practice management related reasons.

In summary, it seems fair to conclude that until
now patient-reported outcomes have been largely
neglected in clinical studies that analyze the effects
of regenerative approaches on patients’ oral health.
However, there is no doubt that there is value to in-
cluding these measures in clinical trials. The question
is how such an inclusion could be optimally achieved.
This commentary suggests assessing patients’ OHR-
QoL with the four central components as well as
treatment satisfaction as a starting point for including
patient-reported outcomes.
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Table 1.

Correlations Among Objective Oral Health
Indicators and Patients’ OHRQoL*

OHRQoL Scales

Objective Oral Health Indicators OHIP-14 MOHRQoL

Number of missing teeth -.43† -.36†

Number of untreated decayed teeth
clinically determined -.31† -.23†

determined with x-rays -.13‡ -.10‡

Number of decayed surfaces
clinically determined -.33† -.26†

determined with x-rays -.13‡ -.12‡

Number of abscesses -.29† -.22†

Percentage of bleeding points -.15‡ -.13‡

Number of teeth with mobility -.15† -.15†

Number of furcation points -.04 -.06

Pocket depth -.07 .09§

Dentin hypersensitivity: Yes -.23† -.20†

Bruxism: Yes -.14‡ -.13‡

* This table was part of an oral presentation by Inglehart MR, Yeung WS,
Bagramian RA & Temple H entitled ‘‘OHRQoL – ADifferentiating Analysis’’ at the
IADR/AADR Meeting in Seattle, Washington, March 22 to March 25, 2013.

† P <.001.
‡ P <.01.
§ P <.05.
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