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Background: Epidemiological studies have reported high levels of periodontal diseases worldwide. Over the last 40 years,
Norway has introduced several measures including major financial support to reduce periodontal diseases. The aims of
this study were to establish the present level of periodontal treatment, the treatment profiles for the nation, and to assess
if long-term clinical data support the findings. Materials and methods: The database of the Norwegian Health Economic
Administration for 2013 was analysed to establish the prevalence of treated periodontitis in a cross-sectional register-
based study. Treatment profiles including patients’ ages, gender, geographic distributions, treatment types, prosthetic
tooth replacements and the treatment distributions between the dental health professionals were assessed. Results: 4.4%
of the 20 years and older age group was treated for periodontitis. More females (55%) than males (45%) were treated
with predominance in the 60–69 year age group. Private general dental practitioners performed 43.8% of the total peri-
odontal treatment, while dental hygienists performed 22.5%. Periodontists performed 32.8% of the non-surgical and
74.6% of the surgical treatment. Tooth replacements for teeth lost due to periodontal diseases were provided for 0.57%
of the population. Clinical studies from Norway showed marked improvements in the periodontal parameters examined
over the last 40 years. Conclusion: The frequency of periodontal treatments in Norway was low, but sufficient to main-
tain major tooth retention for the population. Long-term external clinical data supported these findings. The treatments
were well distributed between private general dental practitioners, hygienists and periodontists.
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INTRODUCTION

The Norwegian Dental Health Service has provided
major financial contributions to periodontal treat-
ments for all citizens over the last four decades. How-
ever, the national treatment frequency is not known.
One of the aims of periodontal epidemiology is to

assess the level of periodontal diseases in a nation at a
particular time-point using representative sub-popula-
tions1,2. Ideally, this should help to determine the
amount of treatment and manpower required to deal
with the diseases. However, as the total amount of
treatment that is being performed in a nation is not
known, it is difficult to establish a link between the
estimated level of diseases and the amount of treat-
ment the level of periodontal treatments required to
control the diseases. In addition, as little information
exists on what types of periodontal treatments are
provided and how these are distributed between the

different dental health providers, manpower and cost-
effectiveness assessments are difficult to calculate.
In the medical literature, the terms prevalence of

diagnosed/treated and non-diagnosed/non-treated dis-
eases are commonly used, for example in epidemio-
logical studies of diabetes and hypertension3,4. Few, if
any, attempts have been made at comparing the
prevalence of diagnosed and treated with untreated
periodontal diseases. This comparison is difficult to
perform due to a previous lack of universally accepted
diagnostic criteria for periodontal diseases5. In addi-
tion, the most common assessment tools used in epi-
demiological studies (pocket depths, attachment loss
and radiographs) do not accurately distinguish
between active/untreated and stable/treated periodon-
titis6,7.
Administrative data are commonly used to assess

the level of periodontal treatment in a population or
within a subgroup of a population8. These data are
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usually extracted from local governments or large pri-
vate health insurance databases, and are used to iden-
tify cost and service utilisation9,10. The main
problems using these databases are a lack of informa-
tion on the uninsured part of the population and
assessing the impact of the different levels of insur-
ance plan benefits. The latter will typically affect
which types of treatment patients can afford. In addi-
tion, the availability of dental services will influence
the level of treatment in a population. It is thus not
possible to equate the need for treatment with the
patients’ claims using these administrative data8.
In Norway, surveys have shown a marked decrease

in the prevalence of tooth loss and periodontitis over
the last four decades11,12. The study by Holst11 was
representative for the non-institutionalised population
aged 20 years and older, and the data were obtained
by personal interviews. The study by Skudutyte-Rys-
stad et al.12 was representative for the 35 year olds
living in Oslo. Clinical data were collected using the
Community Periodontal Index of Treatment Needs
and the Simplified Oral Hygiene Index. Orthopanto-
mograms were used to measure marginal bone loss.
The Norwegian National Insurance Scheme provides

a major contribution towards periodontal treatment
and prosthetic tooth replacement for all citizens with
no differences in the level of benefits. The country has
one of the best dental attendances, supplies and distri-
butions of dental health professionals, including certi-
fied specialists in periodontics in the world13,14. This
is based on the following: The dentist to population
ratio in Norway was the fourth highest (1:1093) in
the European Union and Economic Area (average
1:1516)13. Secondly, there was an 80% annual dental
attendance for the 20 year olds and older, with an
additional 10% visiting the dentists every other
year14,15. A survey of adult dental services in 11 other
European countries showed that only 55% had
attended the dentist during the previous year17. The
countries included were Austria, Belgium, Denmark,
France, Germany, Greece, Sweden, Italy, the Nether-
lands, Spain and Switzerland. Thirdly, more than half
the countries within the European Union and Eco-
nomic Area did not have a recognised speciality in
periodontics18. Norway had one of the highest densi-
ties of specialists of the countries with a recognised
speciality18.
Accessing the Norwegian Health Economic Admin-

istration Database would provide a unique opportu-
nity to establish the level of periodontal treatment
carried out for the entire nation. Coding for the
claims would enable an identification of the types of
periodontal examinations and treatments performed,
in addition to a distribution of treatment between spe-
cialists (periodontists), private general dental practi-
tioners and dental hygienists. These claims reflect a

high degree of accuracy of the periodontal treatment
needs for the nation.
The aims of this study were to establish the present

level of periodontal treatment, the treatment profiles
for the entire nation, and if long-term clinical data
and data on dental personnel supply would support
the findings.

MATERIALS AND METHODS

The framework of the analyses and the interpretation
of the results were defined by the institutional set-up.
A brief description of the institutional setting for the
dental services for adults in Norway was therefore
included. In addition, in order to test the robustness
of the findings, supplementary analyses were pro-
vided.

Key characteristics of dental services in Norway

The Norwegian Dental Care System for adults is in
principle a private provision with patients paying for
their own dental treatment. Patients under the age of
19 years and patients in institutions receive free dental
treatment from the Public Dental Service. Private gen-
eral dental practitioners, private periodontists and pri-
vate dental hygienists provide virtually all periodontal
diagnosis and treatment. Additional key characteris-
tics of the dental health service for adults are
described in Appendix S1.

Reimbursement payments for periodontal treatment
in Norway

A patient’s diagnosis/treatment of periodontitis was
confirmed by a claim in the Norwegian National
Insurance Scheme. A systematic approach for the
treatment of periodontitis was required, and included:

• A comprehensive examination

• A diagnosis including aetiology and moderating/
complicating factors

• A treatment plan consisting of initial treatment
including oral hygiene instructions, scaling followed
by reassessment and periodontal surgery if required
to gain access to deeper pockets

• Maintenance/supportive treatment including re-
treatment(s) for recurrence of the diseases.

Data

The Norwegian Directorate of Health made the data-
base (KUHR) for 2013 available to the Department of
Community Dentistry, University of Oslo. The
research project was approved by the following: The
Norwegian Regional Committee for Medical and
Health Research Ethics (reference number 2013/
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1844), the Norwegian Social Science Data Services
(reference number 37354/3/MB) and the Norwegian
Data Protection Authority (reference number 14/
00193-4/CGN). The research was conducted in accor-
dance with the Personal Data Act and the World
Medical Association Declaration of Helsinki.
The following data were extracted from the data-

base:

• The total number of claims and the number of
patients diagnosed and treated for periodontitis

• Examinations and treatment profiles of these
patients including age, gender and the county of
residence.
The total time used for clinical examinations, treat-

ments of periodontitis and the maintenance of peri-
odontal health in Norway was calculated. The
estimated time used for each procedure is given in
Appendix S2. The time estimates were multiplied with
the frequencies of each type of periodontal service to
give the total number of hours performing periodontal
examinations and treatments.
The number of man-labour years for private general

dental practitioners, private periodontists and private
dental hygienists were obtained from Statistics Nor-
way21. The number of hours performing periodontal
examinations and treatments was divided by the man-
labour years21. This provided the mean annual num-
ber of hours spent on periodontal examinations and
treatments by each type of dental professional.

Long-term clinical data on periodontal parameters

Long-term clinical studies and official reports covering
all, or parts, of the 40-year period from 1973 to 2013
concerning Norwegian dental health were reviewed
for data on changes in tooth retention, pocket depths
and/or radiographic bone loss.

Data analyses

Analyses were performed using absolute (Tables 1, 2
and 6; Figures 2 and 3) and relative frequencies
(Tables 3–5; Figure 1). In Figure 4, Pearson’s correla-
tion coefficient was used to measure the relationship
between the frequency of periodontal treatment and
the supply of private dental personnel at the county
level. The data were analysed using Stata version 14.

RESULTS

Sample characteristics

In 2013, 166,707 patients were treated for periodonti-
tis. More women than men received treatments, with
age predominance in the 60�69 years old group (Fig-
ure 1). There were 19 counties in Norway in 2013.

The proportions of patients receiving treatments were
highest in the county of Oslo (15.3%) and lowest in
the county of Finnmark (1.2%) (Figure 2).

Frequency of treatment in the population

The frequency of treatment in the population 20 years
and older (n = 3,797,822) according to age and gen-
der is given in Table 122. The total frequency of treat-
ment for the population was 4.4%. The lowest
prevalence was recorded for the age group 20–
29 years (0.5%), and the highest for the age group
60–69 years (9.4%). The frequency of treatment was
4.0% for men and 4.8% for women.

Table 1 Periodontal treatment prevalence according
to age and gender in 2013 as a percentage
(N = 3,797,822)

Number of persons ≥ 20 years in the
population

Treatment
prevalence

Age (years)
20–29 670,480 0.5
30–39 680,536 1.6
40–49 736,270 3.3
50–59 635,276 6.8
60–69 548,618 9.4
70–79 305,057 8.2
≥ 80 221,585 3.6
Gender
Male 1,892,966 4.0
Female 1,904,856 4.8
Total 3,797,822 4.4

Table 2 Periodontal treatment prevalence according
to county of residence in 2013 as a percentage
(N = 3,797,822)

Counties Number of persons ≥ 20 years in
the population

Treatment
prevalence

Østfold 213,416 4.3
Akershus 414,462 3.9
Oslo 487,975 5.2
Hedmark 149,320 3.0
Oppland 144,024 3.2
Buskerud 203,654 3.7
Vestfold 180,451 5.1
Telemark 130,575 4.1
Aust-Agder 83,796 4.3
Vest-Agder 129,391 5.6
Rogaland 328,567 5.4
Hordaland 370,827 5.2
Sogn og
Fjordane

80,377 2.5

Møre og
Romsdal

194,235 3.3

Sør-
Trøndelag

228,995 5.4

Nord-
Trøndelag

99,849 2.6

Nordland 181,064 3.5
Troms 120,936 4.1
Finnmark 55,908 3.7
Total 3,797,822 4.4

268 © 2020 The Authors. International Dental Journal published by John Wiley & Sons Ltd on behalf of World Dental Federation.

Fardal et al.



The frequency of treatment varied between 2.5% in the
county of Sogn og Fjordane and 5.6% in the county of
Vest-Agder. In Oslo and Bergen, which both have dental
schools and the highest densities of periodontists, the
prevalence was just over 5%. In Finnmark, a geographi-
cally remote and sparsely populated county with no peri-
odontists, the frequency of treatmentwas 3.7% (Table 2).

Types of periodontal services in the sample

The distribution of the types of periodontal services is
given in Figure 3. There were 668,924 diagnostic/treat-
ment claims for 166,707 patients. Sixty percent of the

claims were for periodontal treatment, 14%were for diag-
nostic services and 17% for examinations.
The distribution of the types of periodontal services

between the different dental personnel is given in Table 3.
Private general dental practitioners performed 67.4% of
the examinations and periodontists 17.5%.General dental
practitioners performed 38.1% of the non-surgical treat-
ments and 23.9% of the surgical treatments, while peri-
odontists performed 32.8% of the non-surgical and
74.6% of the surgical treatments (Table 3). The Public
Dental Services performed < 4%of all types of periodontal
services.

Table 3 Frequencies of claims for periodontal examinations and treatment according to type of personnel in 2013
as a percentage

Type of periodontal services Number of
claims

Public dental
officers

Type of dental personnel in private practice Dental
hygienists

Private general dental
practitioners

Periodontal
specialists

Examinations
Examination before treatment 73,534 3.3 67.4 17.5 11.8
Comprehensive case
examination

10,617 – – 100.0 –

Post op/review examination 21,548 5.2 45.6 36.6 12.6
Comprehensive post op
examination

7,837 3.1 18.2 78.7 –

Treatment
Non-surgical 375,486 3.8 38.1 32.8 25.0
Surgical 14,715 1.5 23.9 74.6 –
Regenerative surgery 2,053 0.1 0.0 99.9 –
Tooth splinting 4,743 4.2 65.2 30.6 –

Figure 1 The patient distribution of periodontal treatment according to gender and age in 2013 as a percentage (N = 166,707).
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The supply of dental personnel and frequency of
treatment in private practice

Figure 4 is a two-part graph showing the different
counties. The upper part of the graph shows the sup-
ply of dental personnel in private practice. For the

country as a whole, the mean number of man-labour
years for the dental professionals was 8.7 (calculated
per 10,000 inhabitants, ≥ 20 years old). The county of
Oslo had the highest supply of dental personnel, while
the county of Finnmark had the lowest.
The lower part of the graph shows the frequency of

treatment in private practice. With the exception of
the counties Sør-Trøndelag and Finnmark, the upper
and lower parts of the graph follow each other clo-
sely. The frequency of treatment is high/low in coun-
ties where the supply of private dental personnel is
high/low. This is supported by a Pearson’s correlation
coefficient of 0.47 (P < 0.05).

Workload spent on performing periodontal
examinations and treatment for each provider in
private practice

In 2013, 231,900 hours of periodontal examinations
and treatment were performed in private practice.
General dental practitioners had the highest number
of hours and dental hygienists had the lowest number
of hours (Table 4).
The annual numbers of hours were converted into

man-labour years, assuming that 1 man-labour year
equalled 1,620 hours. This revealed that 143.1 man-
labour years were required to examine and treat
periodontitis in private practice in Norway. Peri-
odontists performed 48.3 man-labour years; general

Figure 2 The patient distribution of periodontal treatment between countries of residence in 2013 (N = 166,707).

Figure 3 Claims according to type of periodontal services in 2013 as a
percentage (N = 668,924).
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dental practitioners 62.7 man-labour years; and den-
tal hygienists performed 32.2 man-labour years
(Table 4).
Periodontists performed 1,101 hours for each man-

labour year, and general dental practitioners per-
formed 36 hours. For periodontists, this was 68% of
a man-labour year, and for private general dental
practitioners it was only 2% (Table 4).

SUPPLEMENTARY ANALYSES

Sensitivity analyses – increasing and decreasing the
number of periodontists to assess the effect of
competition

In these sensitivity analyses, we increased and
decreased the number of periodontists’ man-labour

Figure 4 The relationship between supply of dental personnel and treatment prevalence in private practice, by county of residence in 2013.

Table 4 Workload spent on periodontal examinations and treatment per provider in private practice

Type of
practitioner

Number of hours
used for

periodontal
examinations and

treatment

Number of man-labour
years required for

periodontal
examinations and

treatment

Total number of
man-labour years

in private
practice 2013

Mean number of hours used for
periodontal examinations and
treatment per man-labour year

in private practice

The percent of a man-
labour year used for

periodontal
examinations and

treatment
I II III IV V

Specialist 78,200 48.3 71 1,101 68
Private
general
dentist
practitioner

101,600 62.7 2,833 36 2

Dental
hygienist

52,100 32.2 390 134 8

Total 231,900 143.1 3,294 70 4

Column I: Estimated time used for examinations/treatment of periodontal disease multiplied with frequencies of each type of periodontal ser-
vices.
Column II: Number of hours used for periodontal examinations and treatment (column I) divided by 1620 hours (= 1 man-labour year).
Column III: Statistics Norway, StatBank.
Column IV: Number of hours used for periodontal examinations and treatment (column I) divided by the total number of man-labour years in
private practice 2013 (column III).
Column V: Mean number of hours used for periodontal examinations and treatment per man-labour years in private practice (column IV)
divided by 1620 hours.
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years by 10%. The rationale was to investigate what
effects the changes in the supply of periodontists had
on the time spent by individual periodontists treating
periodontal diseases. This would show how the work-
load was influenced by more (increasing supply) or
less (decreasing supply) competition in the market.
We used the present number of periodontists

(n = 71) as the baseline for our calculations. An
increase in the number of man-labour years of 10%
reduced the time used for periodontal examinations
and treatment for each periodontist by 6% (from
68% to 62%). If the number of man-labour years was
reduced by 10%, the time used for periodontal exami-
nations and treatments for periodontists increased by
8% (from 68% to 76%; Table 5). The results showed
that both more and less competition had a marked
impact on the workload.
In our baseline estimation, the periodontist to popu-

lation ratio was 1/53,490. This ratio decreased to 1/
48,628 when the number of man-labour years was
increased by 10%. Conversely, it increased to 1/
59,434 when the number of man-labour years was
decreased by 10%.

Is there an unmet periodontal treatment need in the
population?

The validity of the results in the present study relied
on the number of individuals who had visited the den-
tist during 2013, and also on the assumption that they
received adequate periodontal diagnosis and treat-
ment.

Periodontitis in adults who had not visited the dentist
during 2013

Approximately 10% of the adult population in Nor-
way visited the dentist irregularly or did not visit the
dentist at all14–16. These groups of patients were not
represented in the data from the National Insurance
Administration. If we assumed that the irregular
attenders and non-attenders had the same treatment
needs as those who were already included in the data,
the number of patients would have increased from

166,707 to 183,420. This implied that the frequency
of treatments for the population would increase from
4.4% to 4.8%.
It is, however, likely that there was a greater preva-

lence of periodontitis amongst the non-attenders. If
the non-attenders required twice the amount of treat-
ments as the regular attenders, the frequency of treat-
ments in the population would have reached 5%.

Prosthetic tooth replacements for premolars and front
teeth

The prevalence of tooth replacements for premolars
and front teeth according to gender, age and type of
replacements is given in Table 6. The prevalence was
low for all subgroups. This showed that the periodon-
tal treatments were sufficient to prevent major tooth
loss for the population.

DISCUSSION

This is the first study to identify the level of diagnosed
and treated periodontitis in an entire nation without
the use of subpopulations. The data covered all citi-
zens receiving the same level of benefits. There were
no additional private or insurance-based systems of
periodontal treatments outside the National Dental
Health Service. No comparable studies on the fre-
quencies and profiles of periodontal treatment exist.
From the 20 years and older population, 4.4% were

treated for periodontitis. Private general dental practi-
tioners carried out the majority of periodontal treat-
ments. However, each dentist only provided an
average of 36 annual hours of treatments, while
hygienists provided 134 annual hours. A relatively
small number of periodontists provided 32.8% of
non-surgical treatments and 74.6% of surgical treat-
ment. The periodontists spent 68% of their working
time providing periodontal treatment. One might
assume that implants and possibly other dental treat-
ments would occupy the rest of their time. However,
a recent national survey showed that 34% of peri-
odontists needed more new patients to be fully
employed23. The present study showed that increasing

Table 5 Sensitivity analyses: periodontal specialists in private practice

Number of
periodontal specialist
man-years in private

practice*

Mean number of hours used for
periodontal examinations and

treatment per man-labour year in
private practice

The percentage of a man-
labour year used for

periodontal examinations and
treatment

Number of
persons ≥ 20 years

Specialist-
to-

population
rate

Status quo 71 1,101 68 3,797,822 53,490
10%
increase

78.1 1,001 62 3,797,822 48,628

10%
reduction

63.9 1,224 76 3,797,822 59,434

*Source: Statistics Norway, StatBank.
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or decreasing the number of specialists by 10% was
sensitive to the proportion of total employment,
increasing or decreasing this by 6–8%. The total bur-
den of treating periodontitis in terms of the number
of man-labour years was also identified.
No research has yet been done on the importance

of adequate patient volume for maintaining the clini-
cal skills of periodontists. In medical research, a link
has been established between a high volume of
patients and a higher survival rate of patients under-
going medical and surgical treatments in hospi-
tals24,25.
The present data did not give an accurate account

of the number of newly diagnosed patients with peri-
odontitis (incidence). The comprehensive examination
code used by periodontists for new patients suggested
an average of 160 new patients for each periodontist.
However, as there were additional patients diagnosed
and treated by their own private general dental practi-
tioners, it was impossible to calculate the incidence
based on the present data.
True prevalence of periodontitis is made up of the

prevalence of diagnosed and undiagnosed disease. The
number of patients with undiagnosed periodontitis in
Norway was difficult to assess accurately; however,
the numbers were small as periodontitis was only pre-
sent in the few non-attending patients. Any substantial
extra manpower required to deal with this unmet
need was thus not realistic. In addition, it is unlikely
that many non-attending dental patients would attend
for periodontal treatment.

The low level of prosthetic replacements of teeth
lost due to periodontitis suggests that the periodontal
treatment was adequate to retain the majority of teeth
for the population. The aim of the National Insurance
Scheme is to maintain a life-long function with at
least 20 teeth in a ‘pre-molar occlusion’ or ‘shortened
dental arches’ (SDA)26. A systematic review of pros-
thetic restorations to maintain SDA showed that this
concept provided adequate function and aesthetics27.
All patients who had a premolar or front tooth
extracted due to periodontitis were entitled to reim-
bursements for the tooth replacement(s). It is reason-
able to assume that virtually all premolars and front
teeth extracted were subsequently replaced. This was
due to the major reimbursements, generally high moti-
vation for oral care, and the desire for maintaining an
aesthetic and functional dentition in the population.
The latter was supported by a practice-based study in
Norway showing that patients rated teeth the most
important facial feature in relation to eyes, nose, lips,
skin, hair, hairline, eyebrows, chin and ears28.
It was concluded that the periodontal treatment

provided were adequate to retain the majority of teeth
for the population. Practice-based studies have also
reported that periodontal treatment is effective in
retaining most of the teeth for most patients29,30.
There are several studies from Norway indicating

that periodontal treatment and oral hygiene education
have been successful: there has been a reduction in
the proportion of edentulous people in the population
(from 15.4% in 1973 to 0.9% in 2013)32. Secondly,
the proportion of patients with ≥ 20 teeth increased
from 61.8% in 1973 to 86% in 201332. Thirdly, the
proportion of patients with no radiographic bone loss
increased from 2% in 1973 to 76% in 200333.
Fourthly, the number of patients with ≥ 6 mm pockets
decreased from 21.8% in 1984 to 8.1% in 200312.
Finally, the number of patients who flossed their teeth
regularly increased from 22% in 1989 to 53% in
2013. In addition, the number of patients who used
interdental cleaning aids regularly increased from
37% in 1989 to 63% in 201334,35.
The analyses described in the papers by Hauge

et al.32, Grytten et al.34 and Søgaard et al.35 utilised
survey data. The data were representative of the Nor-
wegian population 20 years and older in respect to
gender, age and place of residence (for further details,
see Refs 15,32,36). The sample used by Skudutyte-Rys-
stad et al.12 was representative of the 35-years-old res-
idents in Oslo.
Two Norwegian studies on subpopulations reported

that 9–12% of patients had severe periodontitis37,38.
However, these populations were only partially repre-
sentative of the adult Norwegian population and of
those patients who were eligible to receive

Table 6 Prosthetic replacements for premolars and
front teeth according to gender, age-groups and type
of replacements in 2013 as a percentage
(N = 3,797,822)

Number of
persons ≥ 20 years
in the population

Treatment prevalence for
prosthetic replacements for
premolars and front teeth

Gender
Male 1,892,966 0.51
Female 1,904,856 0.62
Age (years)
20–40 1,425,997 0.03
41–60 1,355,158 0.49
≥ 61 1,016,667 1.41
Type of replacement
Implant
surgery

3,797,822 0.08

Fixed
prosthetics

3,797,822 0.25

Removable
partial
dentures

3,797,822 0.13

Removable
full
dentures

3,797,822 0.07

Other 3,797,822 0.04
Total 3,797,822 0.57
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contributions from the Norwegian National Insurance
Scheme.
The discrepancy between the low prevalence of

diagnosed and treated periodontitis in Norway and
the much higher reported prevalence of diagnosed
periodontitis from epidemiological studies in other
countries is hard to explain (for reviews, see Holt-
freter et al.39 and Eke et al.40). In addition, some
reports have documented a decrease in the prevalence
of periodontitis over the last decades in certain
regions/countries, while others have reported an
increase in the prevalence (for reviews, see Holtfreter
et al.39 and Dye1). The reasons for these differences
are not clear.
Norway is obviously in a unique position when it

comes to the low levels of periodontitis requiring
treatment. The main reasons for this are good public
funding, good supply and distribution of dental health
professionals including periodontists. This makes peri-
odontal treatment affordable and available to almost
all citizens. In 2013, the number of man-labour years
for private general dental practitioners was 2,833, for
periodontal specialists 71, and for dental hygienists in
private practice 39021. There is a long tradition of
high dental awareness, attendance and motivation for
retaining teeth in the Norwegian population. These
are all important factors to consider for other coun-
tries attempting to reduce the level of periodontitis.
A recent call for the management of the global bur-

den of periodontitis highlights the importance of pre-
vention, diagnosis and treatment41. A number of the
strategic actions called for were implemented in Nor-
way several decades ago.

Limitations

• The observation period was only 1 year, which may
not be long enough to provide a representative fre-
quency of treatment. However, as the vast majority of
patients attended their dentist every year14 and the
fact that most patients continued with maintenance
treatment following initial treatments meant that very
few patients were missing in the present data

• It is difficult to verify the data as no other equiva-
lent studies exist. Only epidemiological studies on
the prevalence of diagnosed periodontitis are avail-
able. The number of patients with undiagnosed
periodontitis was impossible to assess in the present
study

• The study reported on the official figures for peri-
odontal diagnosis and treatment in Norway, and
assumed that the patients did get a correct diagno-
sis and treatment by their dentists. There were no
available data on malpractice for under/over treat-
ments of periodontitis in Norway, and it was
beyond the scope of this paper to speculate on this.

A number of general factors need to be considered
to understand the differences between epidemiological
and periodontal treatment data:

• No scientific link has been established between the
various categories of severity used in diagnosing
periodontitis in epidemiological studies and the
specific treatments required

• The clinicians often have the benefit of a longitudi-
nal approach to assess stability of the periodontal
conditions before treatment, while epidemiological
surveys are cross-sectional. For example, pockets in
the 3–5-mm region may be stable and not need to
be treated unless or until they progress further.
These pockets would be registered as disease in epi-
demiological studies. In addition, even deeper pock-
ets can be treated and remain stable over long
periods of time

• Epidemiological studies are invariably carried out
without distinguishing between patients who are
being treated for periodontitis and those who are
not. Thus, increased attachment loss and pocket
depths could mean either stable post-treatment
results or active periodontitis.
Due to the differences between the diagnostic defi-

nitions and the indications for treatment, there has
been a call to establish an operational clinical defi-
nition of periodontitis for research purposes5.
Recently the American Academy of Periodontology
and The European Federation of Periodontology
have agreed on a new classification system42. This
may help to standardise the diagnosis of periodonti-
tis in the future by incorporating stage, extent and
grades of the disease. It will also reduce the impor-
tance of relying solely on pocket depths by utilising
a more longitudinal follow-up to determine disease
progression.

CONCLUSION

The prevalence of treated periodontitis in Norway is
low for the age group 20 years and older. Most
treatments were carried out for the 60–69 years old.
The low prevalence coincided with clinical data
showing improvements in periodontal parameters
over the last 40 years. A low level of prosthetic
tooth replacements showed that periodontal treat-
ment was associated with low tooth loss in the pop-
ulation. A comparison of the low frequency of
treatment with international epidemiological reports
showing much higher diagnostic prevalence levels
was complicated by a lack of previous distinctions
between diagnosed and non-diagnosed diseases, trea-
ted and untreated diseases, lack of a universal defi-
nition of periodontitis, and discrepancies between
diagnostic definitions, treatment indications and
treatment needs.
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