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Different treatment strategies are applied to patients with the same
periodontal status in general dentistry

ALEKSANDAR MILOSAVLJEVIC', BENGT GOTRICK?, HADAR HALLSTROM?,
HENRIK JANSSON* & KERSTIN KNUTSSON'

' Department of Oral and Maxillofacial Radiology, *Department of Oral Diagnostics, Faculty of Odontology, Malmd
University, Malmo, Sweden, 3 Maxillofacial Unit, Halland Hospital, Halmstad, Sweden, and 4Departmenz of
Periodontology, Faculty of Odontology, Malmo University, Malmo, Sweden

Abstract

Objective. To analyse how general dental practitioners (GDPs) and dental hygienists judge and plan to treat patients with
different periodontal conditions. Materials and methods. Seventy-seven GDPs and 50 dental hygienists in a Swedish
county, Halland, participated in a questionnaire study. The response rate was 94%. The questionnaire consisted of four
simulated patient cases and an attached answer sheet. The patient cases had different periodontal status, ranging from healthy
to moderate bone loss with general inflammation. The clinicians judged the periodontal status as healthy or diseased. If judged
as diseased the clinicians suggested a diagnosis, selected treatment options and estimated the number of treatment sessions for
each patient case. The clinicians were compared to each other regarding their judgement, as healthy or diseased, diagnostics
and treatment. Results. Three out of four patients were judged both as healthy and diseased by different clinicians. If judged as
diseased the patients were diagnosed as having gingivitis or periodontitis. Regardless of the clinicians’ former judgement and
diagnostics there were no differences (p > 0.05) in the selected treatment options but there was a difference (p < 0.05) in the
suggested number of treatment sessions. Conclusions. Clinicians’ judgement of the same periodontal condition, as healthy or
diseased, varies, which partly results in different treatment decisions considering the number of treatment sessions. The
suggested number of treatment sessions varied also between clinicians even if they judged and diagnosed the condition
likewise. The willingness to treat and suggested treatment options were not influenced by the variation in judgement and
diagnostics.
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Introduction Gingivitis is defined as the presence of gingival

inflammation without loss of connective tissue attach-

Several studies have shown that clinicians judge,
diagnose and treat the same state of disease differently
[1-4]. The variations in judgement and decision
are seen in different areas such as cariology where
research has shown that large variations occur
between dentists in their diagnoses and restorative
treatment decisions [5—7]. On the other hand, the cut-
off between health and disease in general is seldom
clear-cut and the grey zone between health and dis-
ease is wide. The terms healthy or normal are not easy
to define as there are different definitions when a
condition is considered as normal as opposed to
when it is considered as diseased [8].

ment [9]. Gingivitis is a precursor of periodontitis, but
not all gingivitis lesions progress to periodontitis [10].
Chronic periodontitis is defined as an infectious
disease resulting in inflammation within the sup-
porting tissues of the teeth, progressive attachment
loss and bone loss [11]. Chronic periodontitis affects
~30-70% of the adult population, the wide range
depending on how periodontitis has been defined
and which population have been studied [12,13].
Since chronic periodontitis is a common disease diag-
nostics and treatment of periodontal disease is a
regular task for general dental practitioners (GDPs)
and dental hygienists.
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Table I. The periodontal status of the four patient cases included in the questionnaire.

Patient

case No. of teeth PLI (%) BOP (%) PPD* = 4 mm PPD* = 5 mm Marginal bone loss
1 29 7 4 5 0 1/3 of root length
2 26 37 37 24 11 1/3 of root length
3 31 5 5 5 0 Slight bone loss

4 31 30 38 44 0 Slight bone loss

PLI: Plaque index; BOP: Bleeding on probing; PPD: Pocket probing depth.

* Number of sites.

Few studies have focussed on judgement and treat-
ment decisions within periodontology. One study has
shown that different categories of clinicians in a
faculty setting tend to give more weight, in some
instances, to irrelevant findings (plaque, calculus),
i.e. findings not supported by the existing evidence
when diagnosing chronic periodontitis [14]. Dental
hygienist students used significantly more irrelevant
findings in comparison to other categories of clini-
cians. Also, clinical instructors in periodontology vary
in their interpretations of clinical findings, in their
periodontal diagnostics and in their treatment plan-
ning [15]. Furthermore, Persson et al. [16] have
shown that periodontists trained at different centres
judge the risk of disease progression differently.

These studies were performed in a faculty or spe-
cialist environment and we have not been able to find
any studies that describe GDPs’ and dental hygienists’
judgement and treatment decisions considering peri-
odontal diseases in general dentistry. It is important to
study this group of clinicians since the majority of
patients with different periodontal conditions primar-
ily consult general dentistry. Most of these patients
receive their treatment and regular follow-up in this
setting.

The general aim was to study GDPs’ and dental
hygienists’ treatment strategies in patients with vary-
ing periodontal conditions. The hypotheses that
guided this study were:

e The same periodontal condition is judged and
diagnosed differently.

e The treatment decisions for patients with the same
periodontal condition vary between clinicians.

Materials and methods
Chinicians

All GDPs (77) and dental hygienists (50) from
Halland, a county in Sweden, employed by the public
dental service, were invited to participate in the study.
The study was based on a questionnaire that included
four patient cases. Seven clinicians did not return the
questionnaire for various reasons, e.g. heavy workload
and lack of time to complete the questionnaire. The

remaining 74 GDDPs and 46 dental hygienists
responded, which gave a total response rate of 94%.

The mean age was 45 years for GDPs and 48 years
for dental hygienists, with a range of 24-70 years. The
mean professional experience was 17 years for GDPs
and 15 years for dental hygienists, with a range of
0-41 years. Of the GDPs 62% were women. All
dental hygienists were women.

Framework

Based on patient cases, which were presented together
with clinical and radiographical findings, we studied
how GDPs and dental hygienists judged periodontal
conditions, as healthy or diseased. Furthermore, if
judged as diseased, how they diagnosed the periodon-
tal conditions (gingivitis/periodontitis). We also stud-
ied if a prophylactic treatment or a treatment, per se,
was proposed. Variation in treatment decisions
between clinicians was studied from two perspectives.
One perspective was that they interpret the same
conditions differently. As a result the treatment deci-
sion will vary because they think they see different
levels of disease. The other perspective was that they
agree about what they see and how it is judged but
disagree about how the condition should be treated
[17]. This could be due to other factors that influence
the treatment decision such as deviant risk assess-
ment, prognostic assessment and treatment goals.

Questionnaire

The questionnaire consisted of four simulated patient
cases with different periodontal status (Table I). The
anamnesis was identical for the four patient cases and
they were all presented with clinical and radiographi-
cal findings. The patient cases had bone loss not
exceeding 1/3 of the root length, pocket probing depth
(PPD) £ 5 mm or BOP < 40%. All patient cases
had the same minor amount of calculus. Radiographs
were an aid for the clinicians to detect possible bone
pockets and furcation involvements (Figure 1).
Each patient case had an identical answer sheet that
consisted of 11 questions. Generally, the questions
were of multiple-choice character where clinicians
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Patient 1

Figure 1. Cropped panoramic images of each patient included in
the questionnaire.

could, to begin with, judge if the patient case was
periodontally healthy or diseased. If judged as dis-
eased the clinicians were asked to propose a diagnosis.
All clinicians were asked to choose treatment options
and number of estimated treatment sessions, which
could range from none to more than four visits.

Logistics

Following a brief presentation, during a meeting with
the clinical supervisors, the questionnaires were dis-
tributed together with pre-paid envelopes. On a later
occasion the clinical supervisors gathered the employ-
ees during a half an hour meeting to complete the
questionnaire anonymously. Every questionnaire was
coded in order to keep track of the logistics but also to
find non-respondents. After 2 weeks a reminder was
sent by e-mail to the clinical supervisors whose clin-
icians had not returned the questionnaires. The study
was approved by the Ethics Committee at Lund
University, Lund, Sweden.

Analysis

The clinicians were divided into two groups depend-
ing on their judgement of the patients as healthy or
diseased. The clinicians that judged the patients as
diseased were further divided into two groups depend-
ing on how they diagnosed the patients. One group
consisted of clinicians that diagnosed the patients as
having gingivitis and the other group consisted of
clinicians that diagnosed the patients as having peri-
odontitis. This division was done in order to study if
differences in judgement and diagnostics influenced
clinicians’ treatment decisions.

Statistics

The Statistical Package for the Social Sciences,
version 20 was used for all calculations. Means and
95% CI were calculated for treatment session;
> 4 treatment sessions were converted to 5 treatment
sessions. 7-test, one-way analysis of wvariance
(ANOVA) and Tukey’s test compared differences.
The level of significance was set at p < 0.05 in all tests.

Results

In the initial analysis of the results GDPs and dental
hygienists were compared to each other as groups, but
the results showed that there were no significant
differences between GDPs and dental hygienists in
any parts of the results. Hence, GDPs and dental
hygienists are presented together as clinicians.

Fudgement

The clinicians’ judgement of patients’ periodontal
condition as healthy or diseased varied in three out
of the four patients (Figure 2). The widest variation
was found in patient 3, who had the healthiest
periodontal condition, in contrast to patient 2,
who had the most severe periodontitis. There was
also a variation in the given diagnoses (gingivitis/
periodontitis) in all patients, except for patient
2 where all clinicians diagnosed the patient as
having periodontitis (Figure 3).

Treatment

Some kind of treatment, either as prophylaxis or as
treatment, per se, was proposed by all clinicians for
patients 1, 2 and 4 and by 93% of the clinicians for
patient 3.

Suggested treatment options were categorized
into three categories: instruction only, instruction
together with polishing and debridement often com-
bined with instruction. This categorization was
formed from the most frequently occurring answers
and combination of answers given by the clinicians.
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Figure 2. (A) Number of treatment sessions for patients (z = number of clinicians). *p < 0.05. Mean and 95% CI. (B) Clinicians’ estimation of

numbers of treatment sessions for patients.

Whether or not the patients were judged as healthy
or as diseased it did not influence the suggested
treatment options; neither did the differences in
diagnostics (gingivitis/periodontitis). The majority
of clinicians proposed debridement (92.7%) often
combined with instruction (30.8%).

In general the clinicians estimated a higher num-
ber of treatment sessions if they judged the patients
as diseased in comparison to the clinicians that
judged the patients as healthy (Figure 2A). The
variation in number of treatment sessions within
the groups of clinicians that judged the patients as
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Figure 3. (A) Number of treatment sessions for patients (z = number of clinicians). *p < 0.05. Mean and 95% CI. (B) Clinicians’ estimation of
numbers of treatment sessions for patients.

healthy or diseased is presented in Figure 2B. In clinicians that diagnosed the patients as having gin-
patient 1 the number of estimated treatment sessions givitis or periodontitis is presented in Figure 3B.
was also higher if the given diagnosis was periodon- Patients 3 and 4 were proposed the same number
titis instead of gingivitis (Figure 3A). The variation in of treatment sessions, although they were diagnosed

number of treatment sessions within the groups of differently.



Discussion
Methodological consideration

Halland County was chosen in this study because the
population of clinicians corresponds to the general
population of clinicians in Swedish general dentistry,
when accounting for variables such as number of
clinicians per inhabitants, gender distribution and
ratio between number of general dental practitioners
(GDPs) and dental hygienists [18]. The patient cases
in the questionnaire sought to resemble, as far as
possible, a real clinical situation where patients are
examined and proposed a treatment plan. This was
made possible because the questionnaire comprised
the information a clinician usually retrieves during a
clinical examination, e.g. anamnesis, clinical and
radiographical findings.

The questions that were presented to clinicians
were mostly close-ended; this means that the clini-
cians were limited when answering which could influ-
ence the results. Therefore, it was of high importance
to create several answer options to reduce the
omission of data.

One limitation of questionnaire studies is the
response rate. While it is naive to expect a response
rate of 100%, the rate should fall in proximity of 60%
in order to have dependable results [19]. In this study
the response rate was 94%, which indicates strong
dependable results and no need for a failure analysis
was found. The main explanation for the high
response rate was the contact that was established
with the chief supervisor of the public dental service in
Halland County prior to performing the study; the
chief supervisor also had an interest in the realization
of the study and, thus, accepted its implementation.
This could be interpreted as the clinicians being
under pressure to complete the questionnaire, which
could have influenced the content of their answers,
but since the questionnaire was anonymous and par-
ticipation was optional this probability was considered
as low.

Duagnostic criteria

As stated in an earlier publication [11], chronic
periodontitis is ‘an infectious disease resulting in
inflammation within the supporting tissues of the teeth,
progressive attachment, and bone loss’ (p. 38). Inflam-
mation of the periodontal tissue is best examined by
bleeding on probing (BOP) [9,20]. BOP is a widely
used clinical parameter to determine inflammation of
the gingiva [21], since the method has high sensitivity
(91%) and fair specificity (77%) [22].

Clinicians measure supportive tissue loss mostly by
determining PPD and bone level on radiographic
images in contrast to clinical attachment level that
is mostly used in research environments. Measuring
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pocket probing depth (PPD) is not a reliable method
to determine attachment loss [23,24]. The method has
some limitations since it tends to over-estimate the
depth of a periodontal pocket in diseased sites while it
under-estimates the depth in healthy sites. Diseased
sites could also show swelling of the gingiva and,
hence, present higher PPD not necessarily indicating
occurrence of attachment loss and healthy sites could
show normal PPD values (< 4 mm), although an
attachment loss has occurred [25].

Radiographic examination, often by bitewings, is
regularly used by clinicians to evaluate supportive
tissue loss (STL), even though periapical radiographs
are considered more valid [26,27]. It is possible to
measure the progression of bone loss through radio-
graphic examination, but it requires two observations
spaced in time in order to see if progression has
occurred [28,29]. The average annual rate of bone
loss ranges from 0.07-0.16 mm according to longi-
tudinal studies (a 10-year period), which included a
randomized population [30,31]. It is not possible to
see this subtle change in bone height annually as there
are measurement errors with the methods used. In
order to see, with certainty, 1 mm loss in crest height it
would take 13-19 years if an annual loss of 0.1 mm
occurred [32]. In addition to this there is also an inter-
observer variation for determining bone height, with
the range of +1-2 mm, which could further influence
the detection of subtle changes in bone height [27].
This means that, if no clinical parameter indicates a
more excessive bone loss, there is no need for annual
radiographic examinations. Furthermore, if progres-
sion of bone loss is seen between two radiographic
examinations it does not necessarily mean that it is
actively occurring [25], since there are not any known
reliable and clinically feasible methods at present that
could measure this parameter.

For the patient cases in this study there were only
radiographic images from one occasion. This implies
that progression of bone loss could not have been
evaluated. This shortcoming might have caused
uncertainty in interpretation of findings and could
have influenced the judgement and the succeeding
diagnostics. On the other hand new patients often lack
previous radiographic images and clinical data. Addi-
tionally no explicit defining criteria for periodontitis
have yet been established, which could have also
contributed to clinicians’ uncertainty [28].

Treatment

In a clinician’s decision process the step succeeding
the diagnosis of a periodontal condition is to decide
what kind of treatment the patient needs and deter-
mine the purpose of it, as prophylaxis or treatment, per
se. In this study almost all clinicians intended to treat
all patient cases, nearly all suggesting the same treat-
ment option which was debridement often combined
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with instruction. This could indicate that a patients’
periodontal condition was not of importance when
clinicians decided if treatment was needed and if so
which treatment option should be used.

Furthermore, clinicians suggested a different num-
ber of treatment sessions for the same patient. The
difference was partly due to a variation in their
judgement of the patients’ periodontal conditions as
healthy or diseased. Variation also existed between
clinicians who made the same judgement of the
patient’s periodontal condition, as healthy or dis-
eased. This indicates that there was also a variation
in the decision of how a certain condition should be
treated. Differences in treatment sessions stemmed
from both possible sources of variation [17]. This last
variation existed in both groups that judged the
patients as healthy or diseased and further in groups
that diagnosed the patients as having gingivitis or
periodontitis after they had been judged as diseased.
Another reason for variation in treatment sessions
could be that clinicians have deviant treatment goals
concerning periodontal treatment [33,34] or that that
they are divergent in their prognostic judgement.

This shows that if the clinicians are to be more co-
ordinated in their periodontal treatment they have to
be more coherent in their view of when a patient is
periodontally healthy or diseased. Additionally other
factors influencing treatment decisions have to be
further examined in order to see what influences
the clinicians to make different treatment decisions,
although their judgement of a periodontal condition is
coherent.

Limitations of the study

In a clinician’s decision process the characteristics of
the patient and risk factors, such as the patient’s
general health, medication and disease history, influ-
ence the treatment choice [35]. We have chosen to
eliminate these factors since we are only interested in
clinicians’ treatment decisions when they analyse
findings related to the judgement of the periodontal
condition and not accounting for patients’ character-
istics. Further the clinicians were not aware of the
patients’ own preferences about the treatment, which
is an important factor in treatment planning [36].

Concluding remarks

This study has shown that clinicians’ judgement of the
same periodontal conditions, as healthy or diseased,
varies, which means that there was no consensus
regarding diagnostic criteria for periodontal diseases.
As a result of this the treatment decisions concerning
the number of treatment sessions varies because clin-
icians perceive periodontal conditions differently.
However, at the same time there were clinicians
that agreed on what they had seen but still disagreed

about how a certain periodontal condition should be
treated. On the other hand, the clinicians’ judgement
and diagnostics did not influence the willingness to
treat and treatment decisions regarding treatment
options, which means that patients’ periodontal con-
ditions were not of importance when clinicians
decided if any treatment was needed and if so which
treatment options should be used.

This could indicate that patients with periodontal
diseases are receiving treatment unsuitable to their
periodontal conditions, i.e. they could be under- or
over-treated in relation to their treatment need. Fur-
thermore, the periodontal care will differ if the patient
were to visit different clinicians.

This might imply that the resources in general
dentistry are ineffectively used due to the lack of
conformity in clinicians’ judgement and treatment
decisions. Therefore, there is a need to further inves-
tigate factors influencing clinicians’ judgements and
decisions in periodontal care, e.g. their established
treatment goals and capability to predict disease pro-
gression. There is also a need to improve the diag-
nostic method for periodontal diseases in order to
enhance the agreement between clinicians in their
judgement of patients with periodontal diseases.
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