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Measuring Oral Health-Related Quality-of-Life Using
OHQoL-GE in Periodontal Patients Presenting at the
University of Berne, Switzerland

Madeleine Aslund?®/Bjarni E. Pjetursson®/Niklaus P. Lang®

Purpose: To assess the impact of oral health related quality-of-life (OHQoL) on patients presenting at the Department of
Periodontology and Fixed Prosthodontics using a German version (the OHQoL-GE) of the oral health-related quality-of-life
in the UK (OHQoL-UK) questionnaire.

Materials and Methods: A total of 251 patients were invited to fill out the OHQoL-GE. In addition, patients were given a
checklist of dental-related items over the past year including ‘tooth ache’, ‘dental treatment’, ‘bleeding gums’, ‘swollen
gums’ and ‘problems with dental prosthesis’. Prior to being seen by a dental professional, the patients completed the
questionnaires. During the new patient clinic visit, medical and dental history, age, gender, number of teeth present and
presence or absence and type of dental prosthesis were recorded. In addition, a basic periodontal examination (BPE)
was performed.

Results: Two hundred and fifteen OHQoL-GE questionnaires were completed. OHQoL-GE scores were significantly
associated with patients’ self-reported symptoms and problems in the past year: experiences of ‘tooth ache’ (P < 0.05),
‘swollen gums’ (P < 0.001) and ‘problems with dental prosthesis’ (P < 0.05) with the exception of ‘bleeding gums’
(P =0.102) and ‘dental treatment’ (P = 0.739). In addition, OHQoL-GE scores were directly correlated with the BPE
(re = —0.295, P < 0.01), the number of teeth present (rs =0.190, P < 0.01) and inversely correlated with age
(rs = 0.152, P < 0.05). Patients with removable partial dentures had the lowest median score of 43 (interquartile range,
IQR 23), patients without dental prosthesis had a median score of 46 (IQR 18) and patients with fixed dental prosthesis
(FDP) had the highest score of 54 (IQR 26). The differences were statistically significant between patients without
dentures and patients with FDP (P < 0.05), and between removable denture wearers and patients with FDP (P < 0.05).

Conclusions: The issues were periodontal and prosthetic status, number of teeth present and age impact on quality-of-
life. This has implications in understanding the consequences of dental health and in the use of patient-centred
outcomes in dental research. The OHQoL-GE demonstrates discriminative validity in a population seeking dental advice
and/or treatment.
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he patient’s satisfaction with care and oral health-
related quality-oflife (OHQoL) is increasingly
recognised as an important outcome of care.
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Recent studies have begun to explore wider issues
of dental therapy and have investigated patient-cen-
tred outcomes in addition to traditional clinical out-
come variables. This development may be
observed in clinical studies regarding periodontal
therapy (Aslund et al, 2008; Whitehead and Watts,
1987; Kalkwarf et al, 1992; Mathews and
McCulloch, 1993; Fardal et al, 2002; Lee et al,
2002; Needleman et al, 2004; Ng and Leung,
2006) as well as in studies comparing various
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Table 1 The OHQoL-GE questionnaire

Welchen Einfluss hat lhre Mundgesundheit auf

a) die Art und Weise, wie Sie essen und das Essen
genieRen?
What affect does your oral health have on your eating or
enjoyment of food?
b) Ihre Erscheinung?
On your appearance?
c) lhre Aussprache?
On your speech?
d) lhren Komfort (Schmerz-/Beschwerdefreiheit)?
On your levels of pain or discomfort?
e) den Geruch des Atems?
On your breath odour?
f) Ihre allgemeine Gesundheit?
On your general health?
g) die Art und Weise, wie Sie lacheln oder lachen?
On your smiling or laughing?
h) lhr Sozialleben?
On your social life?
i) Ihre romantischen Beziehungen?
On your romantic relationships?
j) lhre Arbeit oder Fahigkeit, die gewdhnlichen Tatigkeiten
auszufihren?
On your work or your ability to carry out your usual jobs?
k) lhre Finanzen?
On your finances?
1) Ihre Fahigkeit, sich zu entspannen und zu schlafen?
On your ability to relax or sleep?
m) Ihr Selbstvertrauen (Frei von Verlegenheit)?
On your confidence?
n) Ihr unbekimmertes Auftreten (Sorgenfrei)?
On how much you worry?
o) lhre Stimmung oder Frohlichkeit?
On your mood or happiness?
p) Ihre Personlichkeit?
On your personality?

prosthodontic dental therapies (Wismeijer et al,
1992; Boerrigter et al, 1995; Burns et al, 1995;
Clancy and Franks, 1997). However, most of these
studies focused on patients’ satisfaction regarding
function and aesthetics of the prostheses. Others
have pointed out (Kressin et al, 1996) that OHQoL
aspects are distinct from assessment of oral dis-
comfort and eating problems. More recently, specific
OHQoL instruments such as the OHQoL-UK tool
(McGrath and Bedi, 2001), Oral Health Impact Pro-
file (OHIP) (Slade and Spencer, 1994; Allen et al,
2001; Allen and McMillan, 2003; Wolfart et al,
2005; Scott et al, 2006) or General (formerly Geriat-
ric) Oral Health Assessment Index (GOHAI) (Atchison
and Dolan, 1990; Locker et al, 2001; Veyrune et al,
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2005) and others (including Slade, 1997) have
been used in clinical studies.

To measure the impact of dental treatment and oral
health on the patients’ quality-of-life, the: OHQoL-UK
questionnaire was developed (McGrath -and-Bedi,
2001) with reported good psychometric properties,
validity and reliability. It has been used as an instru-
ment to measure outcome in studies evaluating the
effect of dental treatment (Hegarty et al, 2002;
McGrath et al, 2003b, ¢, d) and the OHQoL-UK has
proved to be sensitive to clinical shortterm as well
as long-term changes after treatment.

In contrast to other instruments, the OHQoL-UK
instrument measures both positive and negative
effects of oral health (McGrath and Bedi, 2003) that
are based on the World Health Organization-revised
conceptual model of health, reflecting both positive
and negative aspects of health status (World Health
Organization, 1998). Translated versions into Ara-
bic and Brazilian Portuguese have been validated
successfully (Dini et al, 2003; McGrath et al,
2003a).

The aim of this study was to assess the impact of
oral health on the quality-of-life of a group of patients
seeking dental care at the Department of Periodon-
tology and Fixed Prosthodontics at the University of
Berne, Switzerland. Moreover, the associations
between patient’s self-reported dental status, clini-
cal periodontal status, prosthetic status and OHQoL
outcomes were to be determined validating the
German version of the OHQoL-UK 16-item question-
naire, and assessing whether or not it can differenti-
ate between patients with different self-reported
dental items and clinical findings. Patients reporting
to this department may include periodontal patients,
prosthodontic patients and patients with a combina-
tion of these problems.

MATERIALS AND METHODS
Questionnaire

Following translation of the OHQoL-UK questionnaire
(Allen and McMillan, 2003) into German by a bilin-
gual speaker, a back translation into English was car-
ried out by another independent bilingual speaker.
Differences in the translation were resolved by
discussion. The developed German version (the
OHQoL-GE, Table 1) was then tested by staff and
patients at the School of Dental Medicine, University
of Berne, Switzerland. Following minor amendments,
a final version was agreed upon.
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Sample

A total of 251 German speaking adult patients
attending the new patient’s clinic at the Department
of Periodontology and Fixed Prosthodontics at the
School of Dental Medicine, University of Berne,
Switzerland, over a 6-month period were invited to
complete the OHQoL-GE and five questions regarding
self-reported signs and symptoms over the past year
associated with oral health, periodontal disease and
prosthetic status. After being informed about the
aims and objectives of this study and the use of
data, the patients who wished to participate gave
informed consent. Inclusion criteria were good
command of the German language and a minimum
age of 16 years. Patients were excluded if they
required antibiotic pre-medication, as this would
not allow a complete clinical assessment at the out-
patient clinic.

Data collection

The questionnaires were completed by the patients in
the waiting area prior to being seen by a dental profes-
sional. A short dental examination was carried out in
the outpatient clinic by a clinician in the department.
Data were collected regarding the number of teeth
present, the absence or presence and type of dental
prosthesis (none, FDP), the presence of a removable
partial denture (RPD) and a complete denture and a
BPE was carried out. This screening examination is
the standard procedure at the department to identify
treatment needs. Comprehensive dental examina-
tions were arranged as appropriate. Data regarding
age and gender were taken from the patients’ notes.

Data analysis

Data collected on questionnaire forms were entered
into a computer for analysis and proofread for entry
errors. OHQoL-GE scores were derived from
response categories to each question: very bad
(score 1), bad (score 2), none (score 3), good (score
4) and very good (score 5). The summation score
from each of the 16 items can, therefore, produce
overall OHQoL-GE scores ranging from 16 (represent-
ing the worst impact) to 80 (best impact possible),
with 48 representing a level of no impact of oral
health on quality-oflife. Equal weighting was given
to each question, as weighting appears not to
improve the psychometric performance of the mea-
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sure (McGrath and Bedi, 2002). If data were not nor-
mally distributed, medians and interquartile ranges
(IQRs) were used and the hypothesis testing used
a non-parametric test (Mann-Whitney U test).

Variations in median OHQoL-GE scores, self-
reported dental-related items and prosthetic status
were explored through non-parametric analysis using
the Mann-Whitney U test for independent samples.
Associations between OHQoL-GE scores and mean
BPE, the number of teeth present and age were
examined through correlation analysis. Data were
analysed using the statistical package SPSS 14.0
(SPSS, 2005, IL, USA).

RESULTS

A total of 251 patients attending the outpatient clinic
at the Department of Periodontology and Fixed Pros-
thodontics were invited to complete the OHQoL-GE
and answer five questions regarding self-reported
items over the past year associated with oral health,
periodontal disease and prosthetic status. Individual
questions were omitted in 21 questionnaires and 15
questionnaires were left unanswered leaving a total
of 215 questionnaires, completed by 99 men and
116 women. The mean age and mean and median
OHQoL-GE values are presented in Table 2. The data
showed an unbalanced distribution and, subse-
quently, medians were used for the analysis and
expressed with their IQRs. Men had a higher median
OHQoL-GE score of 49 (IQR 21) compared with
women, who had a score of 46 (IQR 24). However,
the difference was not statistically significant. Mean
OHQoL-GE scores are displayed for reference pur-
poses only.

Patients’ OHQoL was associated with some self-
reported signs and symptoms over the past year
(Table 3). The OHQoL-GE scores were statistically
significantly lower for patients with self-reported
‘tooth ache’ (P < 0.05), ‘swollen gums’ (P < 0.001)
and for patients who reported ‘problems with the den-
tal prosthesis’ (P < 0.05) compared with those who
did not report these items. There was no statistically
significant association between OHQoL scores and
self-reported ‘bleeding gums’ and ‘dental treatment’
over the past year.

Patients with RPDs had the lowest median score
of 43 (IQR 23), patients with complete dentures
had a median score of 44 (IQR 21), patients without
a dental prosthesis had a median score of 46 (IQR
18) and patients with FDPs had the highest score
of 54 (IQR 26). The differences were statistically
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Table 2 Study group profile

Age mean (SD) 53.0 (12.3) (range 16 to 86)

N Mean OHQoL-GE (95% CI) Median OHQoL-GE (IQR) P value
Number of subjects 215 50.3 (48.4 t0 52.3) 47.0 (23)
Males 99 51.6 (49.1 to 54.2) 49.0 (21) 0.179*
Females 116 49.2 (46.4 to 52.1) 46.0 (24)

Cl: Confidence interval; IQR: Interquartile range; OHQoL-GE: Oral health-related quality-of-life-German; SD: standard deviation; *Mann-Whitney test.

discriminative validity

Table 3 Self-reported signs and symptoms over the past year associated with periodontal disease and quality-of-life:

OHQoOL-GE scores

Median (IQR) P value*
Tooth ache
Yes (N = 102) 44 (21) 0.003
No (N = 109) 50 (20)
Bleeding gums
Yes (N = 95) 45 (22) 0.102
No (N = 117) 45 (22)
Swollen gums
Yes (N = 90) 43 (17) < 0.001
No (N = 119) 52 (21)
Problems with dental prosthesis
Yes (N = 63) 44 (20) 0.004
No (N = 78) 51.5 (21)
Not applicable (N = 63) 46 (20)
Dental treatment
Yes (N = 117) 46 (22) 0.739
No (N = 94) 47.5 (23)

IQR: Interquartile range; *Mann-Whitney test.

Table 4 OHQoL-GE scores in relation to prosthetic
status

OHQoOL-GE scores

Median (IQR) P value*
Prosthetic status
No prosthesis (N = 116) 46 (18) 0.016
FDPs (N = 69) 54 (26) 0.019
RPDs (N = 23) 43 (23)
Complete dentures (N =7) 44 (21)

IQR: Interquartile range; OHQoL-GE: Oral health-related quality-of-
life-German; *Mann-Whitney test.

significant between patients without denture and
patients with FDPs (P < 0.05) and between RPD
wearers and patients with FDPs (P < 0.05) (Table 4).
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The OHQoL-GE scores for patients who were miss-
ing anterior teeth are presented in Table 5. Patients
were included in the category of ‘missing anterior
teeth’ if they had one or more canine or incisor teeth
missing. A majority of patients who had one or more
anterior teeth missing had also one or more posterior
teeth missing. The differences between patients with
missing anterior teeth and those with no missing
anterior teeth were not statistically significant, for
all patients or for the various prosthetic groups.

Furthermore, correlation analysis revealed that
OHQoL was moderately and significantly correlated
with the mean BPE (rs = —0.295, P < 0.01), the
number of teeth present (r¢ = 0.190, P < 0.01) and
age (rs = 0.152, P < 0.05). Patients with high BPE
scores (worse periodontal condition) and patients with
fewer remaining teeth tended to have lower OHQoL-GE
scores. Of all patients, 73.7% had periodontal dis-
ease evidenced by increased periodontal probing
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Table 5 OHQoOL-GE scores in relation to missing anterior teeth
OHQoL-GE scores
Median (IQR) Pvalue*
Missing anterior teeth (N = 60) 44 (26) 0.160
No anterior teeth missing (N = 154) 48 (21)
No prosthesis
Missing anterior teeth (N = 10) 51 (25) 0.766
No anterior teeth missing (N = 106) 46 (18)
FDPs
Missing anterior teeth (N = 29) 46 (24) 0.173
No anterior teeth missing (N = 40) 61.5 (27)
RPDs
Missing anterior teeth (N = 14) 38 (20) 0.670
No anterior teeth missing (N = 9) 46 (21)
FDP: Fixed dental prosthesis; Oral health-related quality-of-life-German; RPD: Removable dental prosthesis; *Mann-Whitney test.

depths (BPE scores of 3 and 4 in one or more sex-
tants). The remaining 24.7% had no or minor forms
of gingival inflammation (BPE scores of no more than
0, 1 or2inall sextants) (Table 6). The mean number of
teeth presentwas 24.5 (SD = 5.3). OHQoL-GE scores
tended to increase with age.

DISCUSSION

There has been an increase in the use of patient-cen-
tred oral health status assessments, predominantly
seeking to measure the impact of oral health on
quality-oflife in recent years (Buck and Newton,
2001). From the patient’s perspective, the conse-
quences of oral ill health are an important outcome
and various tools assessing the impact of oral health
and dental treatment on quality-of-life have been
used patrticularly in the fields of cariology, oral reha-
bilitation, to some extent, in oral surgery and oral
medicine, and in periodontology (Low et al, 1999;
Awad et al, 2000; Goodey et al, 2000; Allen et al,
2001; Fardal et al, 2002; Heydecke et al, 2003,
2004; Needleman et al, 2004; Akifusa et al,
2005; Veyrune et al, 2005; Wolfart et al, 2005;
Astrgm et al, 2006; Allen and McMillan, 2003; Allen
et al, 2006; Ng and Leung, 2006; Scott et al, 2006;
Aslund et al, 2008).

Using the German language version of the OHQoL-
UK questionnaire, a significant impact of self-reported
and clinical findings on quality-of-ife in this patient
group was identified. Variations in OHQoL in relation
to self-reported dental-related items and clinically
assessed periodontal and prosthetic status were
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Table 6 Frequency of patients with periodontal disease

BPE score Frequency Per cent
0, 1 and 2* 62 24.7
3, 4 and furcation** 185 73.7
Missing 4 1.6
Total 251 100

BPE: Basic periodontal examination.

*BPE scores of no more than O, 1 or 2 and no furcation involvement
in all sextants; **BPE scores of 3 or 4 or furcation involvement in
one or more sextants.

apparent. This is in agreement with Needleman et al
(2004) who reported the OHQoL-UK questionnaire to
demonstrate the discriminative validity and sensitivity
to periodontal disease (both self-reported and clini-
cally observed).

The difference in OHQoL scores in relation to self-
reported ‘tooth ache’, ‘swollen gums’ and ‘problems
with dental prosthesis’ was huge. Patients who
reported to have had these problems over the past
year had median scores below the level of 48, indicat-
ing a negative impact of OHQoL. Patients who did not
report to have had these problems had median scores
above the level 48, indicating a positive impact.
The finding that self-reported periodontal aspects
are associated with QoL is in agreement with other
studies (Needleman et al, 2004; Ng and Leung,
2006).

The impact of the type of dental prosthesis on
OHQoL was considerable, too. Only the group of
patients with FDPs showed a median score above
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48, indicating a positive impact of OHQoL. Patients
with no dentures or with RPDs (or complete partial
dentures) had a significantly lower median score that
was below 48, indicating a negative overall impact of
oral health on quality-of-life. The finding that denta
patients perceived their OHQoL similarly as negative
as denture wearers is in contrast to findings by Allen
and McMillan (2003) who applied a different evalua-
tion system when compared with that of the present
study. However, one possible explanation for this is
the fact that patients presenting at the Department
of Periodontology and Fixed Prosthodontics at the
Dental School in Berne are often dissatisfied with
their dental status and feel the need for dental care.

The finding that with decreasing number of teeth
the perceived OHQoL tended to decrease has been
observed in previous studies (Steele et al, 2004;
Akifusa et al, 2005; Astrgm et al, 2006). Unexpect-
edly, OHQoL tended to increase with age in the pres-
ent study. This is in contrast to findings by McGrath
and Bedi (2002) on a UK population. One might
expect that with increasing age, the number of
remaining teeth may decrease and result in a lower
OHQoL. However, this inverse relationship between
age and OHQoL was also observed by Steele et al
(2004). This may indicate distinct differences in
the way oral health is perceived upon quality-of-life
at different ages or stages in life.

As most patients attending the clinic sought den-
tal advice, the population in this study has to be con-
sidered as a highly selective one. This is likely to be
the reason why patients without a dental prosthesis
had rather low OHQoOL-GE scores. Similarly, patients
with RPDs who attend the department may represent
a subset of patients who are particularly unhappy
with their dental prosthesis and, hence, often
requested a fixed prosthetic replacement. It also
has to be considered that a majority (73.7%) of this
patient group had periodontal disease evidenced by
increased periodontal probing depths (BPE scores of
3 and 4). Therefore, the results of this study apply
mainly to periodontal patients.

In conclusion, the issues are periodontal and pros-
thetic status, number of teeth present and age impact
on the quality-of-life. The German language version of
the OHQoL-UK 16-item questionnaire demonstrated
discriminative validity in identifying those with self-
reported symptoms associated with periodontal dis-
eases and those with clinical evidence of periodontal
disease. In addition, the instrument was sensitive to
the prosthetic status. These findings have implica-
tions in understanding the consequences of dental
health and in the use of patient-centred outcomes in
dental research.
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