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ABSTRACT
Aims: The aims of this register study were:

1. � To study whether the type of ownership of the dental practice was correlated with the type of dental 
care provided, that is public versus private ownership and professional (dentist or dental hygienist) ver-
sus non-professional ownership.

2. � To study the extent of follow-up of patients who have undergone two types of treatments. 

Material and method: Two types of dental care were defined in the two groups studied, periodontitis/
peri-implantitis and comprehensive restorative/rehabilitation. All relevant treatment codes that fall under 
these definitions are noted when they are performed. Also, the follow-up of each treatment code is noted. 
Differences in dental and socioeconomic status over time and between regions were adjusted for. A drop-
out analysis was performed. 
Results: Dental practices owned by dentists or dental hygienists schedule follow-up appointments for 
patients who have undergone comprehensive restorative or rehabilitation dentistry more often than prac-
tices with other types of ownership. Dental practices owned by dentists or dental hygienists follow up 
patients with periodontitis and peri-implantitis less frequently.
Conclusion: Type of ownership of a dental business influences the extent to which periodontal, and com-
prehensive restorative or rehabilitation dentistry were followed up.
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Introduction

The focus of this study

Does the type of ownership of a dental practice affect the dental 
care provided? Delivery of dental care by public or private-
ly-owned clinics has been, and remains, a major political issue in 
Sweden [1]. Sweden chose early on to introduce publicly owned 
dentistry as non-profit dental care, balancing the financial return 
requirements of private dentistry [2, 3]. The public dental sector, 
Public Dental Health Service (PDHS), today has a total share of 
approximately 50% of the Swedish dental care market. The pri-
vate sector comprises both large and small practices [4].

The Swedish Dental Health Register, introduced in 2008, is 
administered by The National Board of Health and Welfare and 
contains data on basically all adult dental care in Sweden. The 
combination of a comprehensive register and diversity of 
ownership makes it possible to analyse whether there is a 
relationship between the type of practice ownership and the 
dental care provided [5].

The market

The owner of a business, in this case a dental practice or clinic, is 
the one who ultimately determines the focus, goals, and return 
requirements of the business, regardless of whether it is pri-
vately or publicly owned. The option of most adults to seek den-
tal care at a publicly or privately-owned practice or clinic is 
primarily a Swedish and British phenomenon [6–9].

Public dentistry in Sweden is either run under indirect 
political control as a limited company (PDHS) in five out of 21 
Swedish regions, or as part of the administration of the region, 
that is under direct political control.

The first privately-owned dental care chains in Sweden were 
established as an effect of the market deregulation in 1999. 
Their market share today is approximately 5% of the private 
sector [4]. Most of the patients attending private dental practices 
are adults. Small private companies and one larger company, 
Praktikertjänst AB (Ptj), dominate the private dental market. Ptj 
is in many respects a producer cooperative owned by practicing 
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dentists and doctors but is legally a limited company [10]. Ptj 
has a market share of approximately 21% of the private sector.

Oral health and follow-up

The cost of treating oral infectious/inflammatory diseases is 
managed in an entirely different way from diseases in the other 
parts of the body [6, 11–13].

Periodontal disease and dental caries are both infectious 
diseases which not only have a negative impact on quality of 
life, but are also a great economic burden to those affected. The 
economic burden related to these diseases is borne by the 
individual, by private insurance policies, or by society. Thus, in 
most countries, dentistry may be regarded in economic terms as 
a market [11, 12].

Preventive dental care is the most cost-effective way for both 
individuals and society to manage the risk of caries and 
periodontal diseases. This is evidence-based [11, 12] and has in 
turn resulted in official recommendations on national public 
media platforms, such as those presented by WHO and EU, in 
national guidelines, in care programs, and clinic-related quality 
assurance [14–16].

Although comprehensive dental care, such as periodontal 
surgery, oral rehabilitation, and maintenance, is costly, it also 
represents an investment in long-term health, both for the 
individual and for society. Science, guidelines, and proven 
experience show the importance of follow-up (quality control), 
supportive treatment, treatment of illness and prevention of 
further illness [6, 17].

In order to investigate differences in follow-up frequency due 
to ownership, we created two different groups. The first group, 
Periodontitis and Peri-implantitis (PDPI), consisted of infection 
treatment. The second group, restorative or rehabilitation 
dentistry (REST), consisted of treatment comprising complex 
composite fillings, crowns, and tooth- or implant-supported 
bridges.

Register study

Sweden has a unique opportunity, which many other countries 
lack, of retrospectively monitoring consumption of follow-up 
dental care [5, 18]. It is possible to determine whether there is a 
statistical correlation between the type of practice ownership 
and the care provided.

By mapping both the extent of comprehensive dental care 
and the extent of follow-up, that is quality control, it is also 
possible to study the functionality of Swedish dental care, with 
special reference to follow-up of comprehensive dental care.

The aims of this register study were as follows:

1.	 To study whether the type of ownership of the dental prac-
tice was correlated with the type of dental care provided, 
that is public versus private ownership and professional 
(dentist or dental hygienist) versus non-professional 
ownership.

2.	 To study the extent of follow-up of patients who have 
undergone comprehensive dental care.

Hypothesis

After controlling for differences in the patients’ previous dental 
health and socioeconomic status, there is a statistical correlation 
between type of ownership of the practice and recall of the 
patient for a follow-up appointment.

Material and method

Overview

The study documented follow-up (quality control) within 1 year, 
of patients who had undergone comprehensive dental care dur-
ing the period from January 1st, 2009 to December 31st, 2017. 
The purpose was to determine whether follow-up was influ-
enced by practice ownership, that is privately versus publicly 
owned practices and professional versus non-professional 
owned practices.

Follow-up is defined as a code used for dental examinations, 
preventive and disease-treating codes with the risk that some 
appointments may have been for other reasons. 

Ethical considerations

The National Board of Health and Welfare is very restrictive 
about disclosure of sensitive personal data linked to social secu-
rity numbers. Therefore, a personal identification number key is 
used in communication between the authorities. The researcher 
obtains information with the same anonymous serial number 
series for both data materials [5].

A prerequisite for retrieving data on companies is that they 
are not disadvantaged by disclosure of confidential corporate 
information. Therefore, financial reporting to the dental health 
register was not included. Instead, production statistics were 
chosen to provide data. It is possible to map companies by using 
the organization number. This construction of small units in 
private dental care requires reporting at a level where individuals 
(dentists, dental hygienists) cannot be identified. This applies to 
Ptj as well.

The study was approved by The Swedish Ethical Review 
Authority, Dnr: 2018/112, Dnr: 2019-01537.

The Swedish Dental Health Register is a source of data for 
dental research and is administered by The National Board of 
Health and Welfare. The register, like other Swedish health 
registers, is based on each person’s unique social security 
number. This allows merging of individual patient data across 
other national registers. The register includes all interventions 
linked to diagnosis/conditions submitted to and approved by 
the Swedish Social Insurance Agency within the framework of 
state dental care, that is practically all dental care provided 
nationally. Data on the patients’ number of remaining and intact 
teeth are also included in the register. The register has been 
used primarily for government reports and for monitoring and 
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developing dental care and state health care subsidies, but also 
for register studies [5].

The National Dental Health Register was introduced in 2008 
as part of the reform of the state subsidy system for adults. 

During the early stages of registration procedures, some PDHS 
and private dental companies experienced problems in reliable 
delivery of data to the register. Data from 2008 were therefore 
excluded. The register was quality-audited in 2019 [5, 19].

The register contains four categories of information: patient 
data, dental care data, administrative data, and clinical data 
such as diagnoses, tooth number, and position, type of 
intervention, number of teeth, and number of intact teeth.

The dataset in this study contains all dental treatment 
covered by the Swedish national dental reimbursement scheme 
for adults, from 2009 to 2017. Additional information was 
sourced from the national registers from Statistikmyndigheten 
SCB (Statistics Sweden, SCB) and Bolagsverket (Swedish 
Companies Agency, SCA). SCB is responsible for official and 
other government statistics. SCA provides register information 
on Swedish companies and associations.

The Swedish dental market was defined as either PDHS, 
PDHS Ltd., Ptj, large dental companies/dental chains (defined as 
the 10 largest companies, Ptj excluded, reported to SCB 
December 31st, 2017) or all other private dental companies. We 
chose to use statistics from Privattandläkarna (Private Dentists’ 
Organization) based on number of patients, because it best 
describes the ownership when it comes to describing market 
shares [4]. The retrospective study used reimbursement claims 
data from the Swedish Dental Health Register [18]. When 
comparing the outcome at different clinics, differences in the 
characteristics of the clinics were adjusted for by logistic 
regression analysis. The control variables for both groups were 
patients’ previous dental health, age, and socioeconomic 
characteristics. Adjustment was also made for differences in 
outcome between regions and over time.

Selection of patients

Two patient groups of adults were defined. The first group (PDPI, 
Periodontitis and Peri-implantitis) underwent surgery for perio-
dontitis or peri-implantitis between 2009 and 2017. The second 
group, comprehensive REST, underwent treatment comprising 
complex composite fillings (three or more surfaces), crowns, 
and tooth- or implant-supported bridges during the same 
period. In this study, comprehensive REST were defined as 
involving six or more teeth.

Patients who died or emigrated within 1 year of completing 
REST or PDPI treatment were excluded from the analysis. 
Likewise, cases where there were data on the outcome but not 
on the control variables were excluded from the regression 
analysis.

Outcome variable

Follow-up was denoted as successful if a patient was recalled for 
an examination, preventive care, or treatment for dental disease 

within 365 days of completion of the PDPI or REST treatment 
period. The treatment period in the Swedish subsidy system is 1 
year. PDPI patients received one or more of the following treat-
ment items, established by the Swedish dental subsidy system 
[19], related to periodontal surgery and dental implants: 441, 
442, 443, 444 and 445. REST patients received six or more of the 
following treatment items: 703, 706, or 707, which comprise 
composite fillings involving three or more surfaces of a tooth. 
Items: 800, 801, 804, 805, 921 and 922: prosthetic treatment on 
tooth-supported constructions and 850, 852 and 853: prosthetic 
treatment on implant-supported constructions. One patient 
only appears one time in the data during the same treatment 
period. 

The treatment codes for follow-up treatment were: Diagnostic 
codes (TLV series 100) 101, 102, 105, 107, 108, 111, 112, 114, 115 
and 116. Prophylactic codes (TLV series 200) 201, 202, 203, 204, 
205, 206, 207, 208 and 209. Disease treatment codes (The Dental 
and Pharmaceutical Benefits Agency (TLV) series 300) 311, 312, 
321, 341, 342 and 343 [19]. Some codes have expired and others 
have been added due to changed regulations. The treatment 
period started when the first PDPI/REST treatment item was 
registered and ended when the last item was reported, or after 
42 days whichever came first. Forty-two days was based on 
clinical experience.

Control variables, statistical model, and data sources

After adjusting for background factors, logistic regression was 
applied to measure the statistical correlation between type of 
practice ownership and the outcome. The statistical correlation 
between clinic/practice ownership structure and the outcome 
was reported as an average marginal effect. The standard devia-
tion for the average marginal effect was calculated using the 
delta method [20, 21].

The outcome variable was based on information as to when 
a patient received treatment and the treatment codes used. The 
Swedish National Board of Health and Welfare provided this 
information.

The Swedish Company Agency provided the information on 
the clinics’ ownership. A clinic was assumed to be owned by a 
dentist or a dental hygienist if it was private, but not owned by a 
large dental chain.

The results were adjusted for the number of active dentists 
per 100,000 inhabitants in the patient’s county, the patients’ 
dental health (the number of remaining intact and non-intact 
teeth registered within last 2 years before the treatment), age, 
and sex. The patients’ ages were coded as dummy variables for 
five age groups (40–49, 50–59, 60–69, 70–79, 80+). This 
information was provided by the Swedish National Board of 
Health and Welfare [5].

The results were also adjusted according to the patients’ 
socioeconomic characteristics (disposable household income, 
marital status, education, continent of birth). This information 
was obtained from Statistics Sweden’s longitudinal integrated 
database for health insurance and labor market studies 
(LISA) [20].
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Disposable household income was defined as the patient’s 
total household income per year, divided by an index for 
household members. The index for the number of household 
members was adjusted to compensate for children consuming 
less than adults using Statistic Sweden Disposable income per 
consumption unit [21].

Regional differences were also adjusted for, using dummy 
variables for the county where the clinics were located.

Generalizability

Although the study was based on Swedish conditions and the 
Swedish dental market, it should be possible to draw conclusion 
for other dental markets. Type of ownership of a dental business 
determines only partly whether the treatment provided is fol-
lowed up.

Table 1.  Drop-out analysis of the observations lost in the regression analysis 
due to missing data on the predictor variables.
Predictor Periodontitis/

Peri-implantitis (%)
Restorative  

(%)

Number of intact or non-intact 
teeth

12 14

Income 4 3
Sex 0 0
Age 0 0
Region 3 3
Education 4 3
Marital status 0 0
Continent of birth 0 0
Number of dentists per capita 7 6
Total % of rows eliminated due to 
missing variables:

19 20

Graph 1.  Dentist/dental hygienist owners vs other owners and the likelihood of follow-up for comprehensive periodontal treatment, and comprehensive 
restorative or rehabilitation dentistry, during the years 2009–2017.
PDPI: comprehensive periodontal treatment, REST: comprehensive restorative or rehabilitation dentistry.

Dropout analysis

In total, 20% of observations were excluded from the statistical 
analysis due to missing data. The predictors with the largest 
share of missing data were the patient’s previous dental health 
(Table 1).

Results

Dataset

After excluding patients for whom socioeconomic and dental 
health data were incomplete, approximately 350,000 observa-
tions of the application of treatment codes related to PDPI or 
REST were available for analysis. Each observation represented 
the treatment of one patient.

Seventy-seven per cent of the patients were recalled for 
follow-up appointments within 12 months of PDPI or REST 
treatment. This share increased steadily over the study period. In 
other words, patients undergoing treatment in 2016 were much 
more likely to return for follow-up within 1 year than those 
treated in 2009 (Graphs 1 and 2).

The median patient had seven intact teeth and 15 non-intact 
teeth at start of treatment. The dental health data were retrieved 
from the last routine check-up before the periodontitis or peri-
implantitis treatment. The median interval between completion 
of treatment and follow-up was approximately 200 days 
(Tables 2 and 3). The mean duration of the treatment period was 
18 days.

Approximately 3/4 of the patients attended a private practice. 
The median income per household member was about 19,000 
SEK per month. The average age was around 60 years; half the 
patients were female.
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Eighty-three per cent of the patients received their full 
treatment of PDPI or REST on the same day.

Regression analyses

After adjusting for patient characteristics, the difference in fol-
low-up between privately and publicly owned clinics was calcu-
lated [22, 23]. We also estimated the difference between clinics 
owned by a dentist or dental hygienist versus all other clinics. 
The results were somewhat similar. Six per cent fewer patients 
treated for PDPI at a private clinic received follow-up within 
12 months than patients, who had undergone similar treatment 
at a publicly owned clinic.

For patients who underwent REST, the results were the 
opposite. Nine per cent more of those treated at a private clinic 
(versus a public clinic) returned within 12 months for follow-
up. The results were similar when clinics owned by dentists or 
dental hygienists were compared with all other clinics. The 
statistical correlations were statistically significant at the 95% 
level.

Of the statistically significant socioeconomic factors, age was 
positively correlated with the probability of follow-up within 
12  months. Household income and the number of dentists 
per capita were positively associated with the outcome. There 
was a statistically significant correlation between the outcome 
and patients’ dental health, but only for the REST group or after 
combining REST and PDPI patients into one dataset. There was a 
positive, statistically significant correlation between income and 
the probability of receiving a follow-up within 12 months 
(Tables  4 and 5). There was a positive, statistically significant 
correlation between female gender and outcome for the PDPI 
groups, and a negative for the REST group. McFadden’s 
Pseudo-R2 [24, 25] was 4–6%, which in our experience is low, 
but not unusual for regressions at individual-level observational 
data (Tables 4 and 5).

Discussion

Register

Registers are suitable for long-term follow-up of large popula-
tions. For the present study, the Dental Health Register was cho-
sen because it collects data on both private and public dentistry, 
which is necessary to ensure a complete overview of the Swedish 
dental market for adults.

Follow-up

A follow-up was defined as a scheduled appointment with a 
dentist or a dental hygienist using examination, prevention, 
and disease management codes. The tariff applied to receive a 
state subsidy is very detailed in terms of the content of each 
code. It states the minimum but not the maximum content, 
which may result in some dentists using only code 101 (exami-
nation) and including more preventive care, that is more care is 
provided than is formally included. Löfgren et al described this 
when studying follow-up of TMJ (temporomandibular joint) dis-
orders in a dental record study [26].

We found no scientifically established definition of 
comprehensive dental care. As a result, in this study, a definition 
was based on diagnosis and treatment codes. 

We chose periodontal surgery as the definition of 
comprehensive periodontal treatment.

Periodontal disease and peri-implantitis are serious infectious 
diseases and surgery is indicated in severe cases. Comprehensive 
REST was defined as rehabilitation and/or reparative dentistry 
involving 6 or more teeth: treatment included both direct fillings 
and prosthetics. The rehabilitation measures included both 
tooth-supported and implant-supported prosthetics. We chose 
not to include removable dentures in rehabilitation, mainly 
because of the complexity of reasons for their use. Removable 

Graph 2.  Private vs public owners and the likelihood of follow-up for comprehensive periodontal treatment, and comprehensive restorative or rehabilita-
tion dentistry, during the years 2009–2017.
PDPI: comprehensive periodontal treatment, REST: comprehensive restorative or rehabilitation dentistry.
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dentures may be both short-term and lifelong dental solutions 
[27].

Ownership 

Ownership of dental practices is a major issue for the dental pro-
fession. The Association of Dentists and their organizations in 
Europe state that dental clinics or practices should be owned 
and run by dentists. The guild’s analysis is that ownership by 
non-dentists, such as venture capitalists and others, is a risk to 
the quality of care [9].

In Sweden, the question of ownership of dental clinics has 
focused mainly on private or public ownership of dental clinics and 
practices. Dentistry in Sweden has a long history of both private 
and public ownership. The political debate on private ownership in 
Swedish health care is mostly about profits, ‘cream-skimming’, and 

Table 4.  Predictor characteristics of background factors for dentist/dental 
hygienist owners versus non-dental owners and correlation characteristics 
with regard to the treatment groups of PDPI and REST.
Predictor A: PDPI B: REST A+B

Dentist/dental hygienist owners versus 
non-dental owners (percentage points)

-6 9 4 

Number of treatment items + - -
Household income per member (SEK) + + +
Female versus Male + - -
Age 40–49 versus <40 + (-) +
Age 50–59 versus <40 + + +
Age 60–69 versus <40 + + +
Age 70–79 versus <40 + + +
Age 80+ versus <40 + + +
Number of intact teeth (+) + +
Number of non-intact teeth (-) + +
Number of dentists per capita + + +
McFadden R2% 6 4 4
Number of observations 94,319 253,684 348,003

PDPI: comprehensive periodontal treatment, REST: comprehensive 
restorative or rehabilitation dentistry.
+ indicates that the correlation was positive and statistically significant (at 
the 95% level).
(+) indicates that the correlation was positive, but not statistically significant.
- indicates that the correlation was negative and statistically significant.
(-) indicates that the correlation was negative but not statistically significant.

Table 5.  Predictor characteristics of background factors for private vs public 
owners and correlation characteristics with regard to the treatment groups 
of PDPI and REST. 
Predictor A: PDPI B: REST A+B

Private versus public owner (percentage points) -6 9 4 
Number of treatment items + - -
Household income per member (SEK) + + +
Female versus Male + - -
Age 40–49 versus <40 + (-) +
Age 50–59 versus <40 + + +
Age 60–69 versus <40 + + +
Age 70–79 versus <40 + + +
Age 80+ versus <40 + + +
Number of intact teeth (+) + +
Number of non-intact teeth (-) + +
Number of dentists per capita + + +
McFadden R2% 6 4 4
Number of observations 94,314 253,677 347,991

PDPI: comprehensive periodontal treatment, REST: comprehensive 
restorative or rehabilitation dentistry.
+ indicates that the correlation was positive and statistically significant (at 
the 95% level).
(+) indicates that the correlation was positive, but not statistically significant.
- indicates that the correlation was negative and statistically significant.
(-) indicates that the correlation was negative but not statistically significant.

Table 2.  Private versus public ownership. Descriptive statistics of the 
observations included in the analysis, according to the type of ownership of 
clinic providing the treatment.
Parameter Private Public

Mean (SD) number of dentists per 100K 
inhabitants

82 (7) 81 (7)

Mean age (SD) 63 (13) 61 (13)
Mean number of items per 
treatment (SD)

5 (2) 4 (3)

Median (SD) number of intact teeth 7 (9) 8 (9)
Median (SD) number of non-intact teeth 15 (7) 14 (7)
Median days to monitoring 210 173
Median income per family member and 
month (SEK)

19,123 19,060

Number of observations 264,967 83,024
Percent female 51 51

Table 3.  Descriptive statistics of the observations included in the analysis, 
according to the type of clinic providing the treatment. Clinic type is defined 
as either dentist/dental hygienist or non-dental owners.
 Parameter Dentist/dental 

hygienist
Non-dental 

owners

Mean (SD) number of dentists per 100K 
inhabitants

82 (7) 81 (7)

Mean age (SD) 63 (13) 60(13)
Mean number of items per treatment (SD) 5 (2) 4 (3)
Median (SD) number of intact teeth 7 (9) 8 (9)
Median (SD) number of non-intact teeth 15 (7) 14 (7)
Median days to monitoring 210 177
Median income per family member and 
month (SEK)

19,073 19,194

Number of observations 253,831 94,160
Percent female 51 51

unequal access to care, while debate over the issue of dental care 
focuses mainly on over- or undertreatment [28–31].

We chose to group Swedish dentistry based on ownership, in 
order to explore possible differences in follow-up after 
comprehensive dental care in relation to two categories: 

1. Private ownership versus public ownership. PDHS and 
PDHS Ltd. are publicly owned, whereas Ptj, dental chains, and 
small dental companies are privately owned.

2. Dentist or dental hygienist-owned versus non-dentist and 
non-dental hygienist owned. Ptj and small dental companies are 
mostly owned by dentists or dental hygienists. PDHS, PDHS Ltd. 
and dental chains are owned by non-dentists or non-dental 
hygienists.

PDHS is a non-profit public-driven organization, while PHDS 
Ltd. is publicly owned and profit-driven [4]. Ptj is a profit-driven 
cooperative organization owned by dentists and medical 
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practitioners in the company [10]. Dental chains are profit-
driven, often by venture capital. Small dentist companies are 
profit-driven and owned by the dentist [4]. We chose to define 
non-dentist or non-dental hygienist ownership based on a strict 
interpretation of the ownership, well aware that it is an unusual 
way of considering dental services in Sweden, where the 
tradition is to compare private and public ownership. Dentists 
and dental organizations in Sweden tend to overlook publicly 
owned dentistry when problematizing the issue of ownership. 

Venture capital companies are regarded as the major threat to 
dentistry by dental organizations [9] and in Swedish public 
debate [30].

Limitations of the study

One limitation of merging publicly owned PDHS and venture 
capital companies is that PDHS is a much larger care provider 
and this affects the result. PDHS has a market share almost seven 
times larger than all the dental care chains together (Ptj 
excluded) [4].

Another weakness of the study concerns dentist-owned or 
dental hygienist-owned-companies, where ownership of some 
companies may include non-dentists. For example, the 
shareholders of Ptj include both dentists and physicians. On the 
other hand, dentists have considerable influence on Ptj: since its 
inception, the position of chairman of the company board has 
been held by a dentist [10]. It would also have been of interest to 
the study to explore whether a non-profit dental care company 
stood out in comparison, but to our knowledge there are no 
such companies in Sweden.

There is a risk that some of the codes may have been used for 
other purposes than follow-up. For example, acute treatment of 
a completely different area of the mouth. In that respect, there is 
a risk that it is just a connection to dental care and not follow-up.

Follow-up

The treatment period ranged from the first date on which the 
patient was charged for one of the periodontal or restorative/
rehabilitation codes, up to 365 days later (Graphs 1 and 2). A 
recall period of 1 year is frequently applied in Swedish dental 
practice [6, 32]. After comprehensive dental care, three out of 
four patients and/or their dentist schedule a follow-up visit 
within a year, in order to evaluate and monitor the treatment 
outcome, that is the patient and the dentist consider that the 
treatment is so important and costly that it should be followed 
up. Or that the recall adds to the profit for the provider.

There are at least three possible explanations for the overall 
results for follow-ups. Firstly, Swedish dentistry has a tradition of 
preventive dentistry and regular checkups. Most dentists have 
recall routines for their patients. Traditionally these have been 
6–12 monthly, but today more differentiated and longer 
intervals are applied because the dental health of the population 
is better and individual, risk-based assessment can be applied. 
In 2019, 55% of Swedes, covered by the state dental care subsidy, 

received dental care for some reason, and 70% within the 2-year 
period 2018–2019 [6].

Secondly, the Swedish national dental care subsidy system 
for adults is based on a treatment period of 12 months. This 
means that dental treatment provided during this period falls 
within one high-cost protection period. The high cost protection 
sums up all costs for 1 year and thus generates a subsidy from 
the subsidy system. Most PDPI and REST patients would initially 
have had their periodontal or prosthetic treatment reimbursed 
by high government subsidies. The patient’s cost for follow-up 
within the 12 months will be very low.

Thirdly, Swedish people have a high level of confidence in 
the delivery of dental services, regardless of the provider. 
Swedish dentistry is largely based on recall systems, whereby 
the care provider undertakes to keep track of the patient’s need 
for dental examinations [7].

Private versus public ownership and dentist and dental 
hygienist versus non-dentist or non-dental hygienist own-
ership PDPI and REST

Tables 2 and 3 show that on average the patients at public and 
private clinics were similar in age, socioeconomic- and dental 
status. We observe the same pattern when dividing the patients 
into those that went to clinics owned by dentists and dental 
hygienists and those that didn’t.

Nor are there any differences between private and publicly 
owned, or dentist or dental hygienist owned and non-dentist or 
non-dental hygienist-owned practices or clinics (Tables 4 and 5). 
One reason for differentiating between dentist- and non-
dentist-owned companies was to highlight the difference in the 
ownership structure. PDHS or PDHS Ltd. is owned by the Swedish 
Regions and not by dentists. PDHS and PDHS Ltd. have a much 
larger market share than private dental care chains, which might 
explain why the results for publicly owned and non-dentist-
owned practices are largely the same. 

We chose not to compare for-profit and non-profit companies 
in this study. In such a division, PDHS is measured against the 
private sector and PDHS Ltd.

It is unclear as to why publicly owned dental practices offer 
better follow-up of patients treated for periodontal disease than 
privately owned practices, but have a poorer record of following 
up repairs and rehabilitation.

PDHS and PDHS Ltd. have a market share of 26% of dental 
specialist treatment in Sweden. One reason is that the 
establishment of private specialist practices was not permitted 
from 1974 to 1999. This created a public monopoly of specialist 
care, especially outside major urban areas [2]. Today the private 
sector is increasing but the public sector retains a de facto 
monopoly in many regions. Another possible explanation is that 
dental hygienists are more common in public sector [4].

The combination of access to specialists in periodontology 
and the availability of more dental hygienists in the public sector 
could explain in part the difference between public and private 
care for the PDPI group. Treatment of periodontal disease is 
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based on structured follow-up of health and treatment results, 
especially in specialist care. This and good access to dental 
hygienists make it possible to use the dental hygienist’s expertise 
as a resource.

The REST result could be explained by the structure of the 
private sector. Approximately 60% of adults within the state 
dental subsidy system are treated in the private sector [4]. 

Private general dental practitioners undertake most 
comprehensive adult dental care in Sweden. This may be one 
reason for the difference in REST between private and public 
care. Comprehensive dental care is a basic component of a 
private practice, as is a functioning recall system.

Restoring health or restoring function

Regarding treatment of PDPI to restore health and REST to 
restore function can provide a clue to the differences in fol-
low-up routines between private and public dentistry. 
Historically, people have sought dental care to relieve acute 
conditions [13]. The dentist ‘cured’ the patient by removing or 
repairing the tooth. This was sometimes followed by rehabilita-
tion with prosthetics. This concept also characterizes some of 
today’s dental care [11–13]. Fees for dental care are usually 
based on the chairside treatment provided. That is, dental care is 
seen as a craft resulting in systems with a strong numerical pre-
dominance for manual therapies such as fillings, root fillings, 
dental implants, etc.

The organization of dental care in small units, such as private 
dental care, for example in Sweden, probably tends to preserve 
this concept of dental care, that is the clinician’s primary task is 
seen as the treatment of clinically manifest conditions. Public 
dental care in Sweden has a different background and a different 
focus. PDHS, just like other larger companies, is a top-down 
organization where the management determines the focus and 
organization of dental care. PDHS has, or rather has had, a 
general public health focus that has influenced the view of the 
organization [3].

Money versus oral health

An explanation relevant to the question of why private dentists 
and dentist-owned companies have more focus on follow-up of 
REST than PDPI may be a remnant of the history of dentistry. The 
very close relationship between oral and systemic health is sci-
entifically established [33, 34]. However, the focus of debate 
about Swedish dental care centers on economics, systems, and 
political distribution policy (equal dental care for all). The prob-
lem of the mechanically-oriented dentistry is highlighted in two 
articles published in Lancet [11, 12]. It points to the need to 
focus on the link between oral and systemic health and disease 
and on preventive dentistry.

Socio-economics 

We found a statistically significant correlation between age, sex 
and the probability of follow-up. (Tables 4 and 5). This is in 

accordance with results from other studies and government 
reports [6, 11, 12].

There was a statistically significant correlation between 
outcome and household income and the number of dentists per 
capita. The latest Swedish Dental Care Inquiry reviewed the 
dental care subsidy for adults and concluded that the subsidy 
has a positive effect in levelling out educational and economic 
inequalities. Other studies indicate that economically weaker 
groups have a tendency to postpone or refrain from follow-up, 
and instead defer seeking treatment until new dental problems 
arise [9, 35].

There was a positive, statistically significant correlation 
between the number of dentists per capita and the outcome. 
Globally, deterioration in dental health is often linked to a 
shortage of dentists.

There was a statistically significant correlation between the 
outcome and patients’ dental health, but only after combining 
PDPI and REST patients into one dataset. Although the number 
of teeth and the number of intact teeth is a gross estimate of 
dental health, it is understandable and simple. For that reason, it 
is also a reliable measure, which is appropriate for larger registry 
studies.

Further studies

This study is explorative and other types of studies are needed 
to establish causal effects. Causal relationships are better estab-
lished with, for example, medical record studies.

Conclusion

Type of ownership of a dental business determines only partly 
whether the treatment provided is followed up.

Dental practices owned by dentists or dental hygienists 
scheduled follow-up appointments for patients who have 
undergone comprehensive REST more frequently than practices 
owned by non-dentists or non-dental hygienists.

Dental practices owned by dentists or dental hygienists less 
frequently followed-up patients with periodontal disease than 
practices owned by non-dentists.
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