
The patients
All the patients who came to the clinic and
had more than 16 remaining teeth were
informed about the study and offered the
chance to participate. About 50 per cent
wanted to try the capitation model. Other
patients entered the study as a result of
information about the project in the news-
papers and on the recommendation of other
patients. This resulted in a study population
in which most of the participants were less
than 50 years old and 60 per cent were
women (Table 1). Before being accepted for
the capitation plan, all the patients had
completed regular dental treatment. They
had no acute oral diseases and were satisfied
with their dental status. New patients were
accepted continuously over a period of 3
years. In all, 3,114 patients participated in

the study. During the 6 years a total of 696
(22%) patients left the study, most of them
because they moved to other places. Other
reasons were lack of interest, not showing
up when summoned and economic reasons.
Twenty-five patients were dismissed
because of lack of compliance and 19 pa-
tients stated that they left the study because
of dissatisfaction (Table 2).

Risk assessment
After weighting the criteria obtained from
case history, clinical and radiographic exami-
nations and supplementary laboratory
examinations (Fig. 1), the patients were
assigned to a low-, medium- or high-risk
group. Over 60 per cent of the patients were
assigned to the low-risk group and only 7 to 9
per cent to the high-risk one (Table 1). Sali-
vary conditions and the level of caries-associ-
ated micro-organisms were determined
using chair-side methods.6–8 The methods
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As in most western countries, dental
health has improved in Sweden, but

the cost of dental care has increased. The
reasons for this could include changes in
the disease panorama, more teeth remain-
ing in adults and the elderly, the demand
for aesthetic restorations, good access to
dental care and the amalgam scare.
According to the Swedish Ministry of
Health and Social Affairs, another impor-
tant factor could be that the dental insur-
ance system based on fee-for-service
favoured expensive services rather than
prevention. As both dental caries and peri-
odontal disease can be effectively pre-
vented1–4 an important challenge is to find
a system, which would stimulate both den-
tists and patients to apply existing knowl-
edge. After permission was granted by the
Swedish Parliament a capitation plan was
tested. The model was based on an assess-
ment of  the risk of future disease and the
need for dental care. In principle, it is sim-
ilar to the British private capitation 
system, Denplan.5 The study was per-
formed in a public dental service clinic in
the city of Göteborg. It started in the
autumn of 1991 and this report covers
observations made until the end of 1997. 
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In brief
• An important problem is to find a

system which stimulates both the
patients and the clinic to use preventive
measures.

• A capitation model has been tested in
which the ‘carrot’ for the patient is a
reduced insurance fee at a reduced
risk. For the clinic this meant that more
patients could be taken care of, thereby
increasing revenue.

• Practically all the patients stated that
they preferred the capitation model of
care fee-for-service. Also the dentists
became with time very positive to the
system and stated that the capitation
model could serve as a model of care
for dentistry in the future.

• The results indicate that gains can be
made if preventive knowledge is
effectively applied.

Table 1 Review of the 
patient material
   

Patients 3,114
 
Males/females 40/60%

Age distribution (years)
20–29 37%
30–39 35%
40–49 15%
50–59 7%
60–69 4%
> 69 2%

Discharged or 696 (22%)
deregistered 
patients

Patients in risk group 
I 61–66%
II 27–31%
III 7–9%
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that were used for recording dental caries and
periodontal conditions and their prevention
have been described previously.1,4,9,10,11

Initially, the patients paid an insurance
premium of SEK 300, 650 or 1,000 depend-
ing on the risk assessment and the Swedish
social insurance system paid a supporting
subsidy of the same amount. After 2 years,
both the insurance premium and the sub-
sidy were changed in accordance with
changes in the Swedish dental insurance
system.

The capitation insurance plan covered
examinations, treatment of the causes of
disease, an individually designed preventive
programme and general dental treatment. If
crown and bridge work was required, the
patient paid half the cost of the technical
work and the total cost of the casting mater-
ial. The dentist’s work was covered by the
capitation fee.

Table 2 Number and percentage of discharged patients and 
reason for discharge   

Reason Number Percentage

Moving away 270 38.7
Did not pay 110 15.8
Did not show up 97 13.9
  when summoned
Not interested 86 12.3
Too expensive 67 9.6
Did not comply 25 3.6
Dissatisfied 19 2.7
Deceased 13 1.9
Illness 6 0.9
Other insurance 3 0.4

Total 696 99.8

Figure 1 Criteria for assignment to different risk groups
   

Low-risk group Medium-risk group High-risk group
  
Case history
No signs of illness
Good health

Caries risk
DMFT for each age group.*
Transfer to medium-risk group
at the presence of 1–2 carious
lesions, increased no. of cario-
genic micro-organisms and 
salivary secretion rate of
< 1 ml/min.

Perio risk
Overall bone level coronary to 
the age projected bone level.†

Bleeding at probing in < 20% of 
pockets, few pockets of ≥ 6mm.
Transfer to medium-risk group
if bleeding at probing in
< 20% of pockets and increased 
no. of pockets of ≥ 6mm.

Other risk factors
Good oral hygiene. Few restora-
tions with risk of fractures. No 
impacted third molars.

Case history
History of illness
Medication

Caries risk
DMFT for each age group.*
Transfer to high-risk group at
the presence of ≥ 3 carious 
lesions, increased no. of cario-
genic micro-organisms and 
salivary secretion rate of
≤ 0.5 ml/min.

Perio risk
Mean bone level ≤ age projected 
bone level.†

Transfer to low-risk group if 
no bleeding in pockets < 20%.
Good oral hygiene. 
Transfer to high-risk group if
bleeding at probing in ≥ 40% of 
pockets.

Other risk factors
Moderately good oral hygiene.
Extensive restorations with risk 
of fractures. One or more 
impacted third molars.

Case history
History of illness
Medication

Caries risk
DMFT for each age group.*
Transfer to medium-risk group
at no new carious lesions, low
no. of cariogenic micro-
organisms and salivary
secretion rate of ≥ 1ml/min.

Perio risk
Mean bone level ≤ age
projected bone level.† Several
pockets of ≥ 6 mm.
Transfer to medium-risk group
if pockets of ≤ 4 mm and no
bleeding, good oral hygiene.

Other risk factors
Moderately good oral hygiene.
Extensive restorations with risk
of fractures and risk of
endodontic treatment. One or
more impacted third molars.

*According to figures from the County of Bohuslän.
†According to the model described by Wennström et al. 1990 (Ref.10)
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The staff, which consisted of four den-
tists, four dental hygienists (3.5 employed
full time) and six dental nurses, was also
responsible for the dental health service for
children and youngsters up to 19 years of
age in the area and for the treatment of
patients who chose treatment according to
the fee-for-service system. Thus, only part
of the staff ’s working time was used for the
patients in the capitation plan. At the
beginning of the study the whole staff com-
pleted a course on modern methods for
risk assessment, diagnosis, treatment and
prevention of dental caries and periodon-
tal diseases. 

Preventive measures  
When the patients had been accepted for the
capitation plan, they received the necessary
basic information, an individually designed
preventive programme and were encour-
aged to try to stay free from dental caries and
periodontal diseases by using self-adminis-
tered home care. The preventive programme
was both verbal and in writing (Appendix 1)
and contained both recommendations of a
basic character and some personal recom-
mendations. They included prescriptions
and special information. The patients were
asked to get in touch with the clinic if they
became seriously ill, had to start using med-

ication or if something happened that
affected their regular habits. The compliance
of the patients was regularly checked. If nec-
essary, the preventive programme was rein-
forced. It was stated in the insurance policy
that the patients could be dismissed from the
programme if they did not comply.

Once a year, the patients were re-exam-
ined and the same methods were used as
when they entered the study. At signs of dis-
ease activity or increased risk (Fig. 1), the
patient was transferred to a higher risk
group and the preventive programme was
strengthened. In the same way, a patient
could be transferred to a lower risk group

Table 3 The average annual caries activity* in the patients in the different risk
 groups after one (I) to six (VI) years

 

   

I II III IV V VI†

Risk group
   
Low 0.2 0.2 0.2 0.2 0.2 0.1

Medium 0.5 0.4 0.4 0.5 0.3 0.2

High 0.7 0.8 0.8 0.7 0.7 0.1

*The sum of new decayed surfaces, including incipient carious lesions, surfaces with recurrent 
  decay and an increase in the size of previous carious lesions
†Only 118 patients examined
 

Table 4 The average number of tooth surfaces restored for reasons other than 
caries per person and year in the different risk groups at re-examination 
after one (I) to six (VI) years

 

   

I II III IV V VI

Risk group

Low 0.4 0.5 0.6 0.6 0.6 0.7

Medium 1.6 1.9 1.6 1.9 1.8 2.0

High 2.4 2.5 2.6 3.2 2.7 3.0



per cent of the restorations had to be done
because of caries. 

The periodontal conditions improved in
all the risk groups. At the start of the study,
46 per cent of the patients in the high-risk
group had pockets of ≥ 6 mm. After 4 years,
the figure was 29 per cent. In the low-risk
group, the corresponding figures were 4
and 1 (Table 5). One hundred and sixty-
four (8%) out of 2,033 patients, who were
followed for 4 years had gingival pockets ≥
6 mm. No teeth were extracted because of
the progression of deep pockets. Only two
patients developed five or more new pock-
ets ≥ 6 mm.

Attitudes to the model
The patients’ attitude to the model and their
behavioural changes were examined by a 
survey in questionnaire form. The question-
naire was administered to 907 patients who
had participated in the capitation plan for
more than 3 years. The staff ’s attitude to the
capitation model was assessed by personal
interviews. This survey was conducted by the
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and, in accordance with a change of risk
group, the insurance premium for the fol-
lowing year was changed.

Two-hundered-and-fifty-nine patients
were assigned to another risk group at the
re-examinations, 86 to a lower one and
173 to a higher one. Most of these changes
took place at the re-examinations after 1
and 2 years. The greatest need for treat-
ment was caused by fractures and other
defects in old restorations. This has to be
considered and given special weight in the
risk assessment, a fact, which was not fully
considered at the start of the study, and the
main reason why patients were transferred
to a higher risk group at the first annual re-
examinations.

Totally 2,569 patients were followed for 3
years and 118 of 156 patients accepted from
1 October to 31 December 1991 were fol-
lowed for 6 years. Only one of the 38 ‘lost
patients’ was dissatisfied.

Disease activity
The average caries activity — expressed as
the sum of new decayed surfaces including
incipient carious lesions, surfaces with
recurrent caries and an increase in the size
of previous carious lesions per person and
year varied between 0.2 in the low-risk
group and 0.8 in the high-risk group.
Within the different risk groups, the average
activity was about the same over the years
(Table 3).

The average number of newly restored
tooth surfaces per person and year varied

between 0.4 and 3.2, with the highest fig-
ures being present in the high-risk group
(Table 4). Most of these restorations had to
be performed because of a need for reten-
tion, fractures and other defects in previ-
ous restorations. In a separate control
examination of the 118 patients who had
been in the capitation plan for 6 years, 33

Table 5 Percentage of patients with pockets of ≥ 6 mm*

Risk group Start of the study End of fourth
year of the study

Low 4 1
Medium 23 14
High 46 29

*Based on 2,033 patients who had participated in the capitation study 
for 4 years.

Table 6 Disease activity iln randomly-selected capitation and 
reference patients. Mean (SEM)

 
    Capitation Reference 

patients patients 

Number of patients 100 100 

DMFS at baseline 32.1 36.0
 
Caries activity* 0.18 (0.05) 1.74 (0.34)
 
Pockets of  ≥ 6 mm† 0.04 (0.02) 0.31 (0.09) 

Bleeding pockets‡ 0.02 (0.01) 0.16 (0.06) 
   
*Average number of new decayed surfaces, including incipient carious 
 lesions, surfaces with recurrent caries and an increase in the size of 
 previous carious lesions
†Average number of gingival pockets ≥ 6 mm
‡Average number of gingival pockets with bleeding
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occupational health service in Göteborg.
Some 83 per cent of the patients answered

the questionnaire about their attitudes to the
model, and 98 per cent of them stated that
they preferred the capitation model of care
to fee-for-service. They claimed that they
had obtained increased awareness of oral
hygiene, the importance of dietary habits
and self-administered home care. Fifty-eight
per cent stated that they had changed their
oral hygiene habits, and 26 per cent stated
that they more regularly used fluoride rins-
ing. Twenty-four per cent stated that they
had reduced their in-between meal eating of
sugar and 44 per cent that they had increased
their intake of sugar substitutes. Seventy-
four per cent stated that they felt an
increased sense of participation in their own
dental care. Eighty-five per cent of the
patients stated that the insurance fee was just
right or low in relation to the dental care
which they received.

Among the staff, the dental hygienists
were the most positive. The dental nurses
were also positive, but they wanted more

clinical responsibility. The dentists who
mainly became involved in restorative
care at the start were critical. They then
felt that they lost some important per-
sonal contact with the patients. As time
passed they became, however, more posi-
tive and stated that this capitation model
of care could serve as a model for den-
tistry in the future.

Capitation versus fee-for-service
For dentists working in or thinking of join-
ing a capitation scheme a comparison
between capitation patients and patients
from fee-for-service public dental clinic
could be of interest. Such a comparison was
therefore made. As the study was not
designed as a randomised clinical trial and
the data not collected under rigidly con-
trolled conditions statistical analysis of the
figures provided would be inappropriate.
Thus, the results of the comparison
described below are entirely descriptive.

The fee-for-service clinic served a popu-
lation with a similar socio-economic back-

ground as the capitation clinic. Laboratory
examinations were seldom used. The
patients, who were compared, had been
patients at their respective clinic for at least
three years. At the fee-for-service clinic the
patients were selected in the following way.
Starting on a certain date, the first 100
patients were selected and examined until a
sample was obtained with the same pro-
portion of men and women in different age
groups as the population in the capitation
study. Among the capitation patients, men
and women whose date of birth was closest
to that of the person in the fee-for-service
group, were then selected. The methods
used for recording of dental caries and
periodontal disease were those recom-
mended by the Board of Health and used in
the public dental service. Before the exami-
nations started at the fee-for-service clinic,
the dentists at this clinic were carefully
informed about the criteria. The clinical
data were then compared and the results
are shown in Table 6. The economic data
from the patient records at the capitation
and the fee-for-service-clinic were also
compared. The real cost for the patients in
the capitation group was calculated on the
basis of fee-for-service in the Swedish den-
tal insurance system. The cost of informa-
tion and other preventive measures was
based on the time consumed by these ser-
vices according to the insurance system.
The average yearly cost per patient was
based on the cost of treatment during a
period of 3 years. The average yearly capi-
tation fee obtained from the patients was
also calculated. 

The average cost per person and year was
lower in the capitation patients than in the
patients from the reference clinic. The income,
ie the average capitation fee per patient, was,
however, higher than the average cost of treat-
ment. The average cost of technical work was
lower for the capitation patients than for the
fee-for-service patients (Table 7).

An auditor outside the public dental ser-
vice examined the total cost of the capita-
tion study. According to his report, the
capitation system produced a slightly better
economic result than the fee-for-service sys-
tem, when the running-in period had been
completed.

Table 7 Cost of treatment in capitation patients and corresponding 
reference patients. Mean ±SEM

 
    Capitation Reference 

patients patients 

No. of patients 100 100 

Average cost*
per person 
and year (SEK) 721 ± 67 1,123 ± 99  

Average 
capitation fee 
per person
and year (SEK) 884    

Average cost
of technical work
per person
and year (SEK) 52 ± 23 118 ± 36 

*Based on fee-for-service in the insurance plan
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Discussion
The most interesting result of this study is
that 98 per cent of the patients stated that
they preferred the capitation model of care
to fee-for-service. Another important
observation was that both dental caries and
periodontal disease could be controlled in
the majority of the patients. Not even in the
high-risk group did the average total caries
activity reach one surface per person and
year (Table 3).

The positive clinical results are most
probably explained by the changes in atti-
tudes and behaviour among the patients.
They claimed that they had obtained an
increased awareness of oral hygiene and
realised the importance of dietary habits
and use of fluorides. This in turn was a
result of the careful information, the indivi-
dually designed preventive programme and
monitoring the effect of the preventive mea-
sures — all services included in the capitation
fee. An important reason why the patients
preferred the capitation model of care to fee-
for-service was probably the knowledge
about the fee for the following year.

When assigning a new patient to a certain
risk group, laboratory tests were performed
on the new patients during the first 2 years.
These tests were also applied when moni-
toring the effect of the individually tailored
preventive measures. This appears to have
been important, both for stimulating the
compliance of the patient and for improv-
ing the skill of the staff in the art of health
education. Another important factor prob-
ably was that the individually designed pre-
ventive programme was given both verbally
and in writing. The value of this has
recently been stressed by Raynor.12 Another
reason for the positive clinical results could
be that the patients volunteered to partici-
pate and came to the capitation clinic as a
result of information about the project.
They might therefore have been primarily
interested in the prevention of their dental
diseases.

Another explanation for the positive
results are the attitude changes among the
staff members. When they realised that the
capitation system, which they had applied
in the school dental service, also worked in
adults, they became very positive to the cap-

Appendix 1 Your dental health programme

You have been assigned to the HIGH risk group. 

We regard your risk of dental disease and the future need for dental care as high. 
With self-administered home care and our help, you can reduce the risk of developing 
dental disease. Our recommendations are partly of a basic character and partly 
individually designed.

Firstly, some recommendations of a basic character.

• Avoid eating things containing ordinary sugar between meals. Be aware of 
   so-called risk products such as chewing gum, lozenges and soft drinks. 
   Remember that products which contain sugar substitutes such as 
   xylitol, sorbitol and aspartame are available.

• Make use of the caries-preventive effect of fluoride. Brush your teeth twice  
   a day with fluoride toothpaste.

• In addition, use interdental cleaners or dental floss to clean between your teeth 
   according to instructions.

Our special recommendations for you

Reduce the causes of dental disease by:

• Changing your dietary habits in accordance with our counselling.

• Improving your oral hygiene habits in accordance with our recommendations.

• Trying to reduce a high number of caries-associated bacteria. 

     Prescription and information are enclosed.

Increase your resistance to disease by:

• Increasing the use of fluoride

• Trying to stimulate the salivary secretion rate.

    Prescription and information are enclosed.

Get in touch with us if you become seriously ill or have to take medicines regularly.

You will be called for a check-up in the month of ............. and before your insurance 
period runs out.
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itation model of care. This is illustrated by
the fact that they have continued to apply it.

The intended ‘carrot’ for the patient was a
reduced capitation fee at a lower risk and, as
far as the clinic was concerned, this meant
that more patients could be taken care of,
thereby increasing revenue. It soon became
obvious, however, that there was a need for
more than three risk groups in order to
stimulate the compliance of the patients. On
the basis of the experience acquired in this
study, a new system is now being applied at
the test clinic as well as at other public dental
service clinics in Göteborg. Each of the orig-
inal three risk groups has been split in two
and the groups now vary from very low to
very high risk with six corresponding levels
for the yearly insurance fee. In this context,
it should be noted that five categories are
used in the Denplan system.5

The comparison between selected
patients from the capitation study and the
fee-for-service clinic are interesting (Tables
6 and 7). The data might stimulate a ran-
domised clinical trial in which the methods
described in the present model are applied.
The data support the conclusion drawn by
Holloway and Clarkson that prevention
can be cost:beneficial when practised selec-
tively.13

It is not likely that the low disease activ-
ity in the capitation patients was a result of
‘supervised neglect’. Capitation has been
used for decades in the Swedish school
dental service and official epidemiological
data do not indicate any supervised
neglect. When the patient in the present
study came for a check-up and indications
of disease or increased risk was observed,
the preventive programme was strength-
ened. Furthermore, in the written individ-
ual preventive programme, the patients
were recommended to get in touch with
the clinic if something happened that
affected their regular habits. As stated ear-
lier, practically all the patients liked the
capitation model of care and continued to
have a low need of treatment. In a capita-
tion study involving adolescents in Great
Britain, little evidence of ‘supervised
neglect’ was observed.14

The results of this study show that meth-
ods developed at faculty clinics can also
function in the public dental health service.
Practically all the patients preferred the cap-
itation model of care rather than fee-for-
service. A medical model like the one in the
present study has been suggested by Ameri-
can authors15 and Mike Grace, the editor of
this journal, has stated: ‘after all it makes
sense to heal and prevent rather than simply
build up an edifice while the fire that
destroyed it is still raging’.16 In order to
achieve a long-term improvement in oral
health, however, not only support from the
community and an insurance system but
also from friends and families appears to be
necessary.17,18

Conclusions
• Methods developed at faculty clinics for

risk assessment can function also in a
public dental service clinic in Sweden.

• Both dental caries and periodontal dis-
ease could be controlled in the majority of
patients.

• The greatest need for treatment was
caused by fractures and other defects in
old restorations.

• Ninety-eight per cent of the patients
stated that they preferred the capitation
model of care to fee-for-service.

• The positive results are most probably
explained by the attitude changes among
the patients.

• The capitation model of care stimulated
both dentists and patients to apply exist-
ing prevention knowledge.

A committee appointed by Dr Runo Ögren and Dr
Holger Nilson, former directors of the public dental
service in the City of Göteborg and the County of
Bohuslän respectively, planned this project. Mrs Ulla
Y Gustafsson served as its secretary. The initiative of
these persons is greatly appreciated and, thanks to
their dedicated work, the project became a reality. 
Representatives from the Ministry of Health and
Social Affairs, the Board of Health and Social Welfare,
the National and Local Insurance System, the City of
Göteborg and the County of Bohuslän followed the
study. The study could never have been completed
without the strong and loyal support of the staff at the
clinics. We would like to acknowledge this and extend
our special thanks to Dr Gun Britt Eliasson in
Göteborg for her meticulous work with the data. 
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