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Abstract 

Background:  Since 2007, patients receiving oral health care within the Public Dental Service in Sweden have had 
the possibility to choose between the traditional fee-for-service (FFS) payment system or the new capitation pay-
ment system, ‘Dental Care for Health’ (DCH). Payment models are believed to involve different incentive structures for 
patients and caregivers. In theory, different incentives may lead to differences in health-related outcomes, and the 
research has been inconclusive. This 12-year longitudinal prospective cohort study of patients in regular dental care 
analyzes oral health development and self-reported oral health in relation to the patients’ level of education in the 
two payment systems, and compares with the results from an earlier 6-year follow-up.

Methods:  Information was obtained through a questionnaire and from a register from n = 5877 individuals who kept 
their original choice of payment model for 12 years, 1650 patients in DCH and 4227 in FFS, in the Public Dental Service 
in Region Västra Götaland, Sweden. The data comprised manifest caries prevalence, levels of self-reported oral health 
and education, and choice of dental care payment model. Analyses were performed with chi square and multivariable 
regression analysis.

Results:  The findings from the 6-year follow-up were essentially maintained at the 12-year examination, showing 
that the pre-baseline caries prevalence is the most influential factor for less favorable oral health development in 
terms of the resulting caries prevalence. Educational level (≥ university) showed an increased influence on the risk of 
higher caries prevalence after 12 years and differed between payment models with regard to the relation to self-rated 
oral health.

Conclusions:  Differences in health and health-influencing properties between payment models were sustained from 
6 to 12 years. Strategies for making use of potential compensatory mechanisms within the capitation payment system 
to increase oral health equality should be considered.

Keywords:  Capitation, Dental caries, Fee-for-service, Oral health

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creat​iveco​mmons​.org/licen​ses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creat​iveco​
mmons​.org/publi​cdoma​in/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
‘Frisktandvård’ (“Dental Care for Health”, DCH) is a capi-
tation payment option that was introduced in all Public 
Dental Service (PDS) organizations in Sweden in 2009, 

in parallel with the existing fee-for-service (FFS) system. 
The new payment scheme has thus been optional for the 
last 12 years, for individuals over 20  years of age who 
receive their dental health care within the Public Dental 
Service in Sweden. Nearly half of the adult population 
in Sweden uses the PDS and can choose between the 
two payment schemes. The rest of the adult population 
see private practitioners, at present without a capitation 
option other than exceptionally.
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The DCH scheme involves monthly payments, deter-
mined in advance according to risk, for all basic den-
tal care needed, provided that a self-care program is 
accepted and adhered to. The terms are renegotiated 
every 3 years, and have been described in greater detail 
elsewhere [1]. Today, around 792,000 individuals have 
chosen to pay according to DCH in Sweden and have 
been placed in ten different risk categories/fee classes. 
In Region Västra Götaland (VGR), the capitation scheme 
was introduced already in 2007. The VGR is situated 
in the south-western part of Sweden and has approxi-
mately 1.7 million inhabitants, corresponding to 17% of 
the total Swedish population. Here, DCH covers some 
230,000   individuals, from 24 to above 90  years of age, 
and accounts for  48% of all patients attending the PDS. 
Twenty-nine per cent of all DCH payers in Sweden reside 
in the VGR.

FFS, on the other hand, is the default system that still 
operates on a payment per item basis, with an individu-
ally determined recall plan based on the patient’s risk 
of oral ill health. The cost of each item of dental care is 
determined by the current PDS price list, and is included 
in the National Dental Insurance (NDI) for all Swed-
ish citizens. One of the essential features of the NDI is a 
cumulative high-cost protection scheme during a maxi-
mum treatment period of 1 year.

The original reason for offering a contract-based den-
tal payment system was to enhance the preventative 
approach to oral care, thereby reducing the number of 
necessary restorative interventions, and ultimately to 
improve oral health [2].

Research into payment schemes in dentistry indicates a 
variety of effects, depending on the terms of the schemes 
and the parties involved, which, in turn, are related to 
how dental care is organized nationally. In conclusion, 
both overtreatment and undertreatment effects can be 
expected, and the net effect for the individual is highly 
dependent on other individual properties [3–12]. For 
DCH in the VGR, several papers [1, 13–18] show the 
following, in brief: Individuals who chose the capitation 
arrangement differed from those continuing with the FFS 
system by being younger, expressing greater interest in 
health-promoting actions, and considering oral health to 
be more important for their wellbeing. They also had a 
more favorable household economy. Treatment in DCH 
included more preventative care and fewer restorative 
efforts. Individuals in DCH were more content with their 
choice of payment scheme but not fully aware of the 
terms. After 6 years in either system, the risk of caries 
was 1.5 times higher in FFS, when prior caries experience 
and other important background factors were controlled 
for. Caregivers, on the other hand, experienced a loyalty 

conflict brought on by the diversification of payment 
options, in terms of becoming an insurance agent.

Continued long-term follow-up is needed to investi-
gate expected as well as unexpected consequences when 
care conditions are modified. Longitudinal investigations 
may be even more important when large groups of peo-
ple are involved, and effects may be amplified by covari-
ation with other individual properties, such as sex, age, 
education, or indicators of health status.

The aim of this study was thus to compare individuals 
in the two payment schemes with regard to caries, and 
self-reported oral health relative to the level of education, 
and to extend the follow-up time from the earlier 6 years 
[13] to 12 years.

Methods
The 5877 individuals included in this study constituted 
a subset of more than 13,000 regular PDS patients, 
introduced on the first possible occasion to the choice 
between the FFS system and the new capitation payment 
scheme DCH in VGR, Sweden, in 2007 [1]. This study’s 
subset represented those who had kept their original pay-
ment scheme since their first choice, 4227 patients in 
FFS and 1650 in DCH. These 5877 individuals also had 
a reported treatment time of ≥ 30 min per year. All indi-
viduals were classified according to their risk of devel-
opment of oral ill health after each dental examination, 
which was scheduled according to the patient’s individ-
ual recall plan. The group allocation was determined by 
the caregiver on the basis of a suggested level from the 
digital risk classification tool R2, which, in turn, included 
both automatically retrieved data from patient files and 
manually completed information. R2 was used for risk 
assessment in VGR and in several other regional PDS 
organizations, however, no scientific evaluation has been 
published. The resulting risk category was based on oral 
disease and restoration status, modified by several indi-
vidual risk-related factors, anamnestic as well as clini-
cally collected; for example, diet, fluoride use, tobacco, 
oral hygiene, medical risk, and a self-assessment of oral 
health. All digitally retrieved information was reviewed 
and, if necessary, modified, at separate parameter level, as 
well as at the resulting 1–10 classification level. For those 
choosing DCH, the risk classification level (1–10) consti-
tuted the payment scheme fee class.

Register data from standard care, including informa-
tion on the choice of payment model (DCH or FFS), 
age, prevalence of caries pre baseline and after 6 and 12 
years, and self-rated level of oral health, was obtained 
from the T4 patient file system (T4 Practice Manage-
ment Software, Carestream Dental, Stockholm, Sweden). 
Data from the original questionnaire in 2007 provided 
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information on individual educational levels. All proce-
dures were repeated as described earlier [13].

Caries was defined as manifest dentin caries (D3) or 
secondary caries (S). The number of caries lesions was 
trichotomized into 0/1–2/≥ 3. Educational level was 
dichotomized into university level (≥ 13 years) vs. below 
university level (≤ 12  years). Self-rated oral health was 
dichotomized into good (very good + good) versus poor 
(moderate + low).

Covariation between dependent and independent 
variables was analyzed with χ2 analysis. For the regres-
sion analysis, negative binomial modeling was chosen 
for over-dispersed non-normally distributed count data, 
with the number of manifest caries lesions after 12 years 
in the same payment model as the dependent variable. 
The independent variables included the number of base-
line caries lesions, age,  sex,  educational level and pay-
ment model.

Data were handled and calculations performed in IBM 
SPSS Statistics, version 26. Ethical approval was obtained 
from the Swedish Ethical Review Authority, registration 
no. 323-07. All methods were performed in accordance 
with the relevant guidelines and regulations.

Results
The number of individuals who had stayed with the 
same payment model during the 12 years from the 
implementation of DCH was 5877, a decrease by 422 
individuals compared with 6299 at the 6-year follow-up 
(Table  1). The share of DCH payers after 6 years was 
26.6% and 28% after 12 years. Since the start in 2007, 

52% of the individuals who chose DCH were still con-
tract holders in 2018. Forty-seven per cent of the origi-
nal FFS payers still attended the PDS for their regular 
dental care (data not shown).

The sex difference between the payment models 
increased between the 6 and 12-year follow-ups, with 
an increased female share in DCH, to a statistically 
significant difference between the payment models. At 
12 years, the share of individuals with university level 
education had decreased marginally in the total sam-
ple. The trend differed between the two payment sys-
tems, since educational level increased in DCH and 
decreased in FFS, so that the educational level in DCH 
went from statistically significantly lower to higher 
than FFS (Table 1).

The distribution of caries, expressed as percentages in 
the categories with 0, 1–2 or ≥ 3 manifest lesions, differed 
statistically significantly between the payment models at 
both follow-ups, as well as at the pre-baseline registration 
(Table 2). The number of caries lesions showed a continu-
ous decline from pre-baseline to the 6-year follow-up 
and further to the 12-year follow-up. All described dif-
ferences in DCH and FFS between the registrations at 6 
and 12 years were statistically significant, however not 
described in tables.

Patients rated their own oral health differently in the 
two payment models, after 6 and 12 years, respectively, 
and compared with one another: “poor” in about 20% of 
FFS but 5% in DCH, and “good” in about 80% in FFS but 
95% in DCH. When grouped by educational level, the 
difference between the “poor” and “good” percentages 

Table 1  Baseline variables by payment system and in the total sample, at six and twelve years

1  At baseline
2  New capitation payment system, ‘Dental Care for Health’
3  Traditional fee-for-service payment system

N (%) Age x̄1 Sex % Education % Pre-baseline caries % 
with lesions

years ♀ ♂ ≥13  years  ≤ 12 years 0 1–2  ≥ 3

All

6 years 6299 44 53.2 46.8 33.0 67.0 65.7 25.8 8.5

12 years 5877 43.7 50.5 49.5 30.6 69.4 65.7 25.5 8.8

DCH2

6 years 1675
(26.6)

36.3 53.0 47.0 30.9 69.1 71.9 23.6 4.5

12 years 1650
(28.1)

35.5 57.3 42.7 36.1 63.9 71.6 23.8 4.7

FFS3

6 years 4624
(73.4)

46.8 53.2 46.8 33.7 66.3 63.5 26.6 9.9

12 years 4227
(71.9)

46.8 47.9 52.1 28.5 71.5 63.4 26.2 10.4
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was statistically significant for FFS, but not for DCH 
(Table 3).

The incidence rate ratio for manifest caries after 12 
years showed a similar pattern to after six years. The 
most influential variable was, still, the pre-baseline caries 
prevalence, with an IRR of 2.42 (95% CI 2.08–2.82) (com-
pared with 2.63 (2.31–3.00) at 6 years)) if ≥ 3 lesions prior 
to study start, and 1.33 (1.18–1.50) (1.40 (1.27–1.54) at 
6 years)), if 1–2 lesions. The influence of the payment 
method was slightly reduced, with IRR = 1.51 (1.35–1.69) 
at 6 years to 1.39 (1.22–1.59) from 6 to 12 years. How-
ever, at 12 years, education ≤ 12 years seemed to increase 

the risk 1.36 (1.20–1.53) times instead of an earlier 1.12 
times (1.02–1.23). Moreover, from no significance at 6 
years, male sex was now seen to significantly increase 
the risk of manifest caries with IRR = 1.24 (1.11–1.38) 
(Table 4).

Discussion
The main finding was that the results from the 6-year 
follow-up were essentially repeated at the 12-year follow-
up: the largest influence on the risk of increased manifest 
caries incidence was, still, more (≥ 3 lesions) pre-baseline 
caries. The impact of the payment system on the oral 
health risk, as defined by manifest caries, was still the 
second largest; however, marginally decreased from 6 to 
12 years.

Over time, the distribution of educational level was 
altered, from being higher in FFS than in DCH after 6 
years, to higher in DCH than in FFS after 12 years. This 
shift is more in line with earlier reports on health insur-
ance [5, 9, 11]. However, in both models, the distribution 
of educational level described a more or less similar pat-
tern, with about one third ≥ 13 years at both follow-ups. 
Age did not seem to have contributed to the shift.

Self-rated oral health differed between payment sys-
tems since DCH choosers scored theirs as better than 
FFS choosers, both after 6 and 12 years. Such a distri-
bution would also be expected from earlier research [5, 
19]. Self-reported health is considered a good predictor 
of future health development [20]. Health, regarded in a 
wider perspective, is known to describe a social gradient 
over a number of determinants [21], including educa-
tional level.

As a consequence, it may be reasonable to expect a 
covariation between the level of education and health; 

Table 2  Percentage of  individuals per  category with  0, 1–2 
or ≥ 3 manifest caries lesions1, per payment model, pre-baseline, 
at 6 and 12 years

1  D3 + S
2  χ2

No. of manifest caries lesions1 (%) p2

0 1–2  ≥ 3

Pre-baseline

All 65.7 25.5 8.8

DCH 71.6 23.8 4.7  < 0.001

FFS 63.4 26.2 10.4

6 years

All 73.1 21.5 5.4

DCH 76.6 20.1 3.3  < 0.001

FFS 71.9 22.0 6.1

12 years

All 81.6 15.1 3.4

DCH 82.2 16.0 1.8  < 0.001

FFS 81.3 14.7 4.0

Table 3  Percentage of  individuals in  each payment model with  good or  poor self-rated oral health at  6 years and  12 years, 
and by educational level

1   χ2. Between payment systems
2   χ2. Between educational levels, within payment system

Self-rated oral health DCH FFS

Good
%

Poor
%

p Good
%

Poor
%

p

Education years

6 years

All 96.2 3.8 80.9 19.5  < 0.0011

 ≥ 13 96.4 3.6 0.8732 86.1 13.9  < 0.0012

 < 12 96.1 3.9 78.5 21.5

12 years

All 95.7 4.1 80.2 18.9  < 0.0011

 ≥ 13 96.4 3.6 0.4632 87.5 12.5  < 0.0012

 ≤ 12 95.3 4.4 77.4 21.4
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for example, in terms of self-assessment. However, in 
this study, the level of education showed covariation 
with self-assessed oral health in FFS but not in DCH. 
In other words, individuals with lower education who 
chose DCH did not assess their oral health as poor to a 
higher degree than individuals with higher education. 
In an earlier qualitative study, individuals who chose 
DCH reported “a safe habit” and “economic security” 
as subthemes describing attitudes towards the DCH 
model [22]. Scheduled, automatized payment arrange-
ments and the recall periods determined in the contract 
are elements of the DCH that increase the patient´s 
control over the economical and timely aspects of the 
dental care situation. Patients are reasonably attracted 
by such control also by reasons that don´t relate to 
their level of oral health. The DCH scheme thus seem 
to include a compensating mechanism for the covaria-
tion of lower education with poorer health.

Caries prevalence decreased statistically significantly in 
both payment models since the study start and through 
the two follow-up periods. However, the levels were 
still lower in DCH than in FFS after 12 years. It is pos-
sible that increased preventative treatment may account 
for this decrease, at least in part. Earlier documentation 
from the introduction of the DCH capitation payment 
model indicated a larger number of preventative meas-
ures in DCH compared with FFS [9].

In a study on the oral ill health risk in FFS and DCH 
among young individuals in Sweden, Peterson & Twet-
man raised a discussion about the risk for divergent 
health development in the two payment models over 
time [23]. A free choice is likely to put the group of 
already resourceful individuals in a better position than 
those less resourceful to choose their most advantageous 
alternative. On the other hand, a capitation payment sys-
tem might also have the capacity to provide incentives 
that could compensate for diverging levels of oral health. 
The lack of covariation of educational level and self-rated 
oral health in DCH but not in FFS could be interpreted in 
this way. Another example would be that it is reasonable 
to believe that the recommendation of required addi-
tional preventative treatment is more easily accepted and 
performed in DCH than in FFS, since such a change in 
the treatment plan entails no extra costs in a contractual 
agreement model, which it would in a per-item payment 
model. Earlier studies show that more preventative treat-
ments are used in DCH than in FFS [9, 14]. It has also 
been suggested that a capitation payment system based 
on an oral health risk classification could be used as an 
instrument to improve society’s possibilities to direct 
resources; for example, to the elderly patients with the 
poorest health and the greatest need of support [24, 25].

To conclude, oral health in terms of manifest caries 
and self-reported assessment seems to differ between 

Table 4  Negative binomial regression analysis describing the influence of covariates on manifest caries incidence at the 6 and 12-year 
follow-ups, respectively

1   Incidence Rate Ratio
2   New capitation payment system,’Dental Care for Health’
3   Traditional Fee-for-Service payment system

B SE IRR1 CI (95%) p

6  years 12  years 6  years 12  years 6  years 12  years 6 years 12 years 6 years 12  years

Constant − 0.87 − 1.43 0.093 0.114 0.42 0.24 0.35–0.50 0.19–0.30  < 0.001  < 0.001

Payment system choice

DCH2 (Ref.) 1 1

FFS3 0.41 0.33 0.57 0.69 1.51 1.39 1.35–1.69 1.22–1.59  < 0.001  < 0.001

Pre-baseline caries incidence

0 lesions (Ref.) 1 1

1–2 lesions 0.34 0.29 0.050 0.061 1.40 1.33 1.27–1.54 1.18–1.50  < 0.001  < 0.001

 ≥ 3 lesions 0.97 0.88 0.067 0.078 2.63 2.42 2.31–3.00 2.08–2.82  < 0.001  < 0.001

Age

years − 0.01 − 0.01 0.002 0.002 0.99 0.99 0.98–0.99 0.99–0.99  < 0.001  < 0.001

Education

 ≥ 13  years . (Ref.) 1 1

 ≤ 12  years 0.11 0.31 0.048 0.062 1.12 1.36 1.02–1.23 1.20–1.53 0.021  < 0.001

Gender

♀ (Ref ) 1 1

♂ − 0.02 0.21 0.044 0.054 0.98 1.24 0.90–1.07 1.11–1.38 0.649  < 0.001
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comparable individuals in the two payment systems 
with different incentives, after 6 years, and still after 12 
years. The level of education seems to be related to self-
rated  oral health in FFS, but not in DCH. Arguably, it 
should be possible to take advantage of the difference 
in incentive structure between the payment models to 
improve oral health equality, instead of the opposite. At 
the oral health care planning level, it may be possible to 
use the fee class grouping based on the level of risk of 
oral ill health development, since efforts may be stratified 
according to the targeted patient category; for example, 
by allocating financial support according to the level of 
oral health, as previously suggested for the elderly, and 
defining a gradient of preventative care measures related 
to the level of oral health for younger patients.

Strengths and limitations
The percentage of individuals retaining their 2007 pay-
ment system choice seemed to be the same in FFS as in 
DCH, indicating a similar, stable group of attenders in 
both payment models. This could be seen as an indica-
tion of a similar care panorama, and, thus, a justification 
for the comparison of individuals in the two payment 
systems, and a refutal of a substantial cluster effect. 
Moreover, the cohort included a substantial number of 
individuals essential for generalization purposes.

It is, however, important to know that these longitu-
dinal data relate to the cohort that chose DCH (or not) 
in 2007. The DCH cohort of today will most likely be 
a different group of individuals with a different set of 
properties. Thus, there is a need for collection of addi-
tional data, from the present DCH and FFS groups, even 
though these will be cross-sectional and lack the long-
term component.

The R2 measure of assessed risk for oral disease was 
avoided as the outcome measure due to its purpose to 
rather predict a future level of disease, than to give an 
instant measure of disease at a given time point. Instead, 
manifest caries incidence was chosen.

There was a difference in both presence of oral disease 
and risk for oral disease between the two payment system 
groups, as indicated by numbers of caries lesions at base-
line, as well as by risk assessment level. Earlier studies on 
voluntary health insurances describe insurance (prepay-
ment model) choosers as healthier than non-choosers 
[5]. To control for this difference, the individual number 
of manifest caries lesions was included also as a covari-
ate in the regression model, as calculated pre-baseline, 
before the time point of payment model choice.

The results represent comparisons between the cohort 
that had kept their original choice of payment model 
after 6 years and the cohort that remained in their cho-
sen payment scheme after 12  years. However, since all 

individuals in the 12-year cohort also belonged to the 
6-year cohort, and the dropout rate between follow-ups 
was a modest 1.4% and 8.6% in DCH and FFS, respec-
tively, the study design has been referred to as longitudi-
nal rather than cross-sectional.

Conclusions
The influence from the payment system on oral health 
development in terms of manifest caries prevalence after 
12 years resembled the 6-year follow-up results, and 
showed remaining health differences between the pay-
ment systems. The DCH arrangements indicated a capac-
ity to compensate for differences in health that covaried 
with the educational level. This may be a reason for the 
decision makers to consider revising the payment model, 
as suggested by previous research, to use the contract 
to allocate financial support as well as preventative care 
efforts according to need.
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