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Abstract 

Background: Criticisms can be found in the media, and (false) promises can be found in 

politics; but what does the population really want? Is the current system defendable? Or are 

there reasons to reconsider dental health care as part of the Norwegian health care system? 

Objective: The purpose of this thesis was to attempt to determine whether it can be 

considered socioeconomically viable to replace the current private and public dental health 

care system in Norway with a wholly publicly financed dental health care scheme.  

Approach: In order to determine the socioeconomic viability of introducing a publicly 

financed dental health care system, three central aspects were considered. First, the status of 

the current system was evaluated, especially with regards to inspecting for existence of 

socioeconomic and geographical inequalities. Second, the population desirability of a dental 

health care reform was assessed from a theoretical standpoint based on arguments for the rise 

of nonmarket institutions. Finally this was complemented by measuring willingness-to-pay 

among a sample population; the elicited willingness-to-pay amounts were further compared 

with the estimated costs of a publicly financed dental health care scheme with the purpose of 

evaluating economic feasibility.  

Method: A contingent valuation method, via face-to-face and telephone interviews was used 

to assess willingness-to-pay. The collected data were further analyzed using binary logistic 

regression. To describe the extent of inequalities in the market, data from a cross-sectional 

living survey from 2008 undertaken by Statistics Norway was used as a foundation. These 

data were also analyzed using binary logistic regression.  

Results: The population is willing-to-pay for a publicly financed dental health care system. 

The amount’s individuals are willing-to-pay are varied, however, the average aggregate 

willingness-to-pay of 1930 NOK, was found to be sufficient to cover the predicted costs of a 

publicly financed scheme. These results are however bounded by the limitations of the study 

and analyses. Socioeconomic inequalities are prevalent in the current system, and these 

provide further evidence that implementation of a scheme could be advantageous. 

Conclusions: A universal publicly financed dental health care scheme is socioeconomically 

viable according to the findings in this thesis, but due to the limitations of the study especially 

with regards to generalizability, and further, to the organizational challenges of initiating a 

public scheme, additional research would be necessary prior to establishing any firm 

conclusions on implementation.  

  



V 

 

Acknowledgements 

I would like to take this opportunity to thank the people who have supported me, not 

only through the writing of my thesis, but also through my entire education. First of all I 

would like to thank my Mother for standing by me through my most challenging years of 

school and life: for supporting me and providing me with the tools necessary for success. 

Thank you to my two sisters for always motivating me, and pushing me to be the best that I 

can be, and thank you to my kind and loving boyfriend, Stein, for putting up with me during 

this stressed time. 

This process has been a painful pleasure, which was greatly improved by Camilla 

Beck Olsen’s helpful and joyful presence in the computer room. The most challenging part of 

my thesis has been the data collection. It has taken (seemingly) endless hours to collect the 

data with few resources and no funding, over such a short time span. There is one person who 

I can say that this thesis would have been at a loss without, and that is Badra Aden. Not only 

has she unselfishly helped me collect the data I needed, she has also encouraged and inspired 

me throughout the process. Thank you to Mona and Tina for helping me to collect data during 

the cold winter months, and to Hili for her compassionate support.  

Thank you ever so much to Birthe, for kindheartedly and devotedly helping not only 

me, but all the master students at the faculty.  

Finally, but most importantly, thank you to Eline Aas for supervising me and guiding 

me through the journey of writing my thesis from start to finish! 

  



VI 

 

Disclaimer 

Some of the data applied in the analysis in this publication are based on "Level of 

living 2008 - Cross sectional study - Health". The survey was financed by the Norwegian 

Directorate of Health, University of Oslo, Ministry of Children and Equality, the National 

Centre for Documentation on Disability, and the National Research Center in Complementary 

and Alternative Medicine. The data are provided by Statistics Norway, and prepared and 

made available by the Norwegian Social Science Data Services (NSD). Neither Statistics 

Norway, the Norwegian Directorate of Health, University of Oslo, Ministry of Children and 

Equality, the National Centre for Documentation on Disability, and The National Research 

Center in Complementary and Alternative Medicine nor NSD are responsible for the 

analysis/interpretation of the data presented here. 

Gule Sider® have provided the telephone numbers used in the telephone interviews in 

this thesis; they are not however, responsible for any of the contents, analysis, interpretations 

or results produced.  



VII 

 

Table of Contents 

 

1 Introduction ........................................................................................................................ 1 

1.1 Motivation ................................................................................................................... 1 

1.2 Aim(s) and Approach .................................................................................................. 3 

2 The Current Dental Health Care System ............................................................................ 5 

3 Inequalities ......................................................................................................................... 7 

3.1 A Cross Sectional Level of Living Survey .................................................................. 8 

3.1.1 Variable Overview ............................................................................................... 9 

3.1.2 Description of Regression Analyses .................................................................. 11 

3.1.3 Results ................................................................................................................ 13 

3.1.4 Results Summary ................................................................................................ 16 

4 The Rise of Nonmarket Institutions ................................................................................. 17 

5 Willingness to pay theory ................................................................................................. 21 

5.1 Theoretical Framework .............................................................................................. 21 

5.2 Willingness to Pay Using Contingent Valuation ....................................................... 22 

5.3 Problems with the WTP Approach ............................................................................ 25 

6 The WTP study ................................................................................................................. 28 

6.1 Designing the Interview Schedule ............................................................................. 29 

6.2 Sampling .................................................................................................................... 30 

6.3 Variable Overview ..................................................................................................... 31 

6.4 Primary Descriptive Results ...................................................................................... 32 

6.5 Description of Regression Analyses .......................................................................... 35 

6.6 Results ....................................................................................................................... 36 

6.7 Results Summary ....................................................................................................... 38 

7 Costs, Benefits and Socioeconomic Viability .................................................................. 40 

8 Discussion ........................................................................................................................ 42 

8.1 Limitations ................................................................................................................. 42 

8.1.1 Limitations of the Cost Data from Finland ........................................................ 42 

8.1.2 Limitations of the WTP study ............................................................................ 44 

8.1.3 Validity ............................................................................................................... 47 

8.1.4 Reliability ........................................................................................................... 50 



VIII 

 

8.2 Designing a Publicly Financed Scheme .................................................................... 51 

8.2.1 Other Organizational Challenges ....................................................................... 55 

8.3 Further Research ........................................................................................................ 57 

9 Conclusion ........................................................................................................................ 59 

10 References ........................................................................................................................ 60 

11 Appendix ............................................................................................................................. I 

Section 1: Tables ..................................................................................................................... I 

Section 2: Figures ................................................................................................................. IX 

Section 3: Background for Regressions ............................................................................ XIV 

Section 4: Regressions on Cross-Sectional level of Living Survey Data ......................... XVI 

Section 5: Regressions Based on Data from the WTP-Study ........................................ XXIII 

Section 6: Inteview Guide and Inteview Schedule ......................................................... XXVI 

Section 7: The Finnish Health Care Act........................................................................ XXXII 

 

  



IX 

 

List of Tables 

Table 1: The percentage of individuals from each age group according to their last visit to the 

dentist ......................................................................................................................................... 5 

Table 2: Number of individuals treated in the public dental health care system (as total 

number of people, and as a percentage of population) from year 2001 until year 2005 ............ 6 

Table 3: Groups covered by the public dental health insurance coverage in order of legally 

binded priority. ........................................................................................................................... 6 

Table 4: Various studies showing evidence of income inequalities in the market for dental 

healthcare in Norway. ................................................................................................................ 7 

Table 5: An  Overview of the central continuous variables used in the analysis, including 

sample size, range, mean, median and mode of each variable ................................................... 9 

Table 6: An overview of the central categorical variables used in the analysis, according to 

each category. ............................................................................................................................. 9 

Table 7: An overview of the dependent variables used in the main analyses and a brief 

description of their relevance to the analysis of inequalities. .................................................. 11 

Table 8: A description of the variables that were categorized or re-categorized .................... 12 

Table 9: Some centrally influential findings from the pilot study, and the effect of the pilot on 

the final study ........................................................................................................................... 28 

Table 10: An overview of the main characteristics of the continuous variables used in the 

analysis ..................................................................................................................................... 31 

Table 11: An overview of the characteristics of the categorical variables used in the analysis

 .................................................................................................................................................. 32 

Table 12:  The percentage of individuals in the Oslo sample who were WTP, how much (on 

average) respondents were WTP, and the WTP among the individuals who stated that they 

would be WTP. ......................................................................................................................... 32 

Table 13: The mean, median and range of dental care expenses among the Oslo respondents 

in the face-to-face and telephone interviews and in total. ........................................................ 33 

Table 14: An overview of the dependent variables used in the main analysis, arguments for 

recoding and a brief description of their relevance to further analysis. ................................... 35 

Table 15: Results of the binary logistic regression on the dependent variable: preference for a 

publicly financed dental health care system (i.e. respondents who reported they were WTP for 

a publicly financed system) ...................................................................................................... 36 

Table 16: Item nonresponse rates for questions 6 and 7 (how much respondents were WTP 

and income levels) for the telephone interviews, face-to-face interviews, and in total. .......... 47 



X 

 

 List of Figures 

Figure 1: Line graph showing the odds ratio of not visiting  the dentist despite need at 

different income levels. ............................................................................................................ 13 

Figure 2: Percentage of respondents in each willingness to pay category .............................. 33 

Figure 3: The mean WTP among respondents who were WTP (i.e had a preference) for a 

public dental health care scheme and the amount paid at dentist in past year. ........................ 34 

Figure 4: The percentage of respondents in each income category who did not pay for dental 

care in 2012 .............................................................................................................................. 38 

Figure 5: Per capita expenditure on dental care (excluding private costs) in Finland, from 

2000 to 2010, and linearly extrapolated results from 2010 to 2013 (measured in Norwegian 

Kroner), (Finnish National Institute for Health and Welfare, 2013) ........................................ 40 

Figure 6: The total number of full time equivalents (FTEs) spent by dentists, dental 

assistants, dental hygienists and other dental health personnel, per 10 000 persons in Norway, 

between 2003 and 2011. Source of figure data: (Statistics Norway: Table: 05828 and Table: 

05829) ....................................................................................................................................... 55 

Figure 7: The total full time equivalents (FTEs) per 10 000 persons spent by dentists (with 

and without specialty) in various counties in Norway (all counties are not represented, 

because only the ones listed were provided by the source). Source of data for figure: 

(Statistics Norway Table: 05828 and Table: 05829). ............................................................... 56 

 

file://arkimedes/chrisedw/pc/Desktop/FINALTHESIS.docx%23_Toc356032694
file://arkimedes/chrisedw/pc/Desktop/FINALTHESIS.docx%23_Toc356032694
file://arkimedes/chrisedw/pc/Desktop/FINALTHESIS.docx%23_Toc356032695
file://arkimedes/chrisedw/pc/Desktop/FINALTHESIS.docx%23_Toc356032696
file://arkimedes/chrisedw/pc/Desktop/FINALTHESIS.docx%23_Toc356032696
file://arkimedes/chrisedw/pc/Desktop/FINALTHESIS.docx%23_Toc356032697
file://arkimedes/chrisedw/pc/Desktop/FINALTHESIS.docx%23_Toc356032697
file://arkimedes/chrisedw/pc/Desktop/FINALTHESIS.docx%23_Toc356032698
file://arkimedes/chrisedw/pc/Desktop/FINALTHESIS.docx%23_Toc356032698
file://arkimedes/chrisedw/pc/Desktop/FINALTHESIS.docx%23_Toc356032698


XI 

 

List of Acronyms 

WTP: Willingness-to-pay /Willing-to-pay  

(A note on WTP: WTP in this thesis is used as an acronym for both: Willingness-to 

-pay and willing-to-pay). 

 

NSD: Norwegian Social Science Data Services 

 

SSB: Norwegian Bureau of Statistics (Statistics Norway) 

 

FUTT: Forsøksordning med Utvidet Fylkeskommunalt Tilbud om Tannhelsetjenester 

DNT: Den Norse Tannlegeforening (The Norwegian Dental Association). 

CV: Contigent Valuation 

SPA: Stated Preference Approach 

RPA: Revealed Preference Approach 

SPSS: Statistical Package for Social Sciences 

OR: Odds Ratio 

CI: Confidence Interval 

S.E: Standard Error (of mean) 

CBA: Cost-benefit Analysis 



1 

 

1 Introduction 

There are several reasons why countries vote forth a state run health care system. Arrow 

proposed that “when the market fails to achieve an optimal state, society will, to some extent 

at least, recognize the gap, and nonmarket institutions will arise attempting to bridge it” 

(Arrow, 1963; p. 947).  There seem to have been two fundamental factors sparking the 

introduction of a state run health care system in Norway. The first is arguments favoring 

nonmarket institutions, and the second is a dislike for societal inequalities. These factors will 

be explored and analyzed in relation to the dental health care market in Norway. In order to 

adequately evaluate whether a publicly financed system is viable, a key determining factor 

will involve revealing, through a willingness-to-pay (WTP) study, whether the average 

population is willing-to-pay (WTP) a sufficient amount to cover the expected costs of a 

publicly financed dental health care scheme. 

1.1 Motivation 

Some areas of health care always seem to attract more attention from media, 

politicians and from the population on the whole. Even though the quality and availability of 

dental care has greatly improved (Lyshol and Biehl, 2009), dental health care seems to remain 

a ‘dry socket’ in the Norwegian health care system. From a population based standpoint 

public financing of dental care may seem appealing, since oral health affects the majority of 

us. On the other hand dental health issues are perhaps less severe than other types of health 

problems and individuals may therefore not be WTP the necessary amount to compensate for 

the uncertainty and risk associated with the provision of dental care. In addition, the 

frequency and use of dental health care services are likely correlated with oral hygiene habits; 

hence covering only personal expenses may only be preferable to some. Determining whether 

and how much the population would be WTP for a dental health care scheme could clarify the 

question of whether increased public financing and management in the public health care 

sector is desirous.  

Unfulfilled political promises (Soria Moria I, 2005; Soria Moria II, 2009; TV2, 2012), 

attestations of social and economic inequalities (Svalund, 2005; Lyshol and Biehl, 2009) and 

thus increasingly noticeable market failures in the market for dental care seem to gradually 

inspire increased focus on the dental health care market. For the past two political terms the 
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declaration of the coalition governments of Prime Minister Jens Stoltenberg (of the labor 

party) have promised improvements in the dental health care market (Soria Moria I, 2005; 

Soria Moria II, 2009), yet few developments have been made. Nevertheless, a legal obligation 

to attempt to provide care for the entire Norwegian population, regardless of age, gender, area 

of residence, as well as economic status, cultural background, linguistic skills and social 

status (National Directorate for Health and Social Affairs, 2004) still exists. This seems to 

have been largely neglected with regards to dental health care. A study conducted in 2003 

concluded that approximately 6% of the adult population refrained from visiting the dentist, 

despite experiencing a dental problem, due to economic limitations (Svalund, 2005). Other 

social determinants have also been linked with unmet demand for dental health care (see: 

Svalund, 2005; Lyshol and Biehl, 2009). For, example, a study undertaken by The Consumer 

Council of Norway (2010) provides evidence of geographical discrepancies with regards to 

prices, ease of access and waiting times. Some areas are described in the report as having a 

“non-functioning” dental health care market. Theoretically, in larger cities, such as Oslo, the 

market for dental care is likely affected by competition resulting from a larger market of 

providers, and hence presumably also increased price competition. In other areas of the 

country, where the dental care market is only composed of a few providers, the consequence 

might be oligopolisticly high prices.  

Moreover, media have heavily criticized the lack of dental health care reform (see for 

instance: TV2, 2012; Kleppe and Hansen, 2012; Bergens Tidene 2007; Hellesnes and Randen, 

2009; Brøyn, 2012). One could then explore what the neglect of the dental health care system 

might be caused by. Potential central issues facing politicians might be related to determining 

which sub-populations, treatments, procedures or conditions, ought to be covered under a 

potential publicly financed dental health care scheme. In addition, the finances for a universal 

scheme would have to be collected and thus the optimal method of collecting finances for a 

dental health care system would need to be established. 
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1.2 Aim(s) and Approach 

The purpose of this thesis is to evaluate whether the introduction of a publicly 

financed dental health care system in Norway can be regarded as a socioeconomically viable 

alternative to the current dental health care system. The measure of viability will depend on: 

First, the degree of inequalities in the provision of dental health care in Norway. Second, the 

extent to which the arguments for nonmarket institutions hold. Finally, the overall WTP for a 

publicly financed system, and how this compares with the reported costs associated with 

public financing of dental health care in Finland (where the scope of public provision is 

greater than in Norway).  

Last things first: the average population WTP can be regarded as a limiting factor, and 

is therefore of prime importance. If the population WTP is inadequate to cover the expected 

costs of the scheme, then the scheme is conceptually unrealizable. Moreover, political 

decisions should essentially be based on population preferences, and  trade-offs always exists 

in determining government expenditures therefore revealing population preferences is 

potentially valuable with regards to optimizing government spending. Decisions are 

theoretically made indirectly, by means of population voting; however voting is somewhat 

limited, because voters are voting for an entire party, not separate political topics. 

Furthermore promises made in politics are not always kept. Thus asking individuals directly 

can be considered a useful alternative as it allows each respondent to consider one specific 

issue as a referendum. 

To reveal the popualtions’ WTP for a publicly financed dental health care scheme, the 

approach selected, is known as contingent valuation: a method commonly used to reveal 

population preferences in hypothetical market settings (Mitchell and Carson, 1989). More 

specifically data will be collected by means of structured interviews, both face-to-face and via 

telephone, using a predetermined interview schedule. Through this interviewing, WTP is 

acquired using a stated preference approach wherein respondent are asked directly (rather 

than observed) by an interviewer.  

Methodological weaknesses associated with WTP studies, may result in an 

overestimation of WTP, therefore an argument based solely on rendered WTP amounts is 

inadequate. A dataset from a cross-sectional level of living survey conducted by Statistics 

Norway in 2008 (Statistics Norway, 2009) will, with permission from the Norwegian Social 
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Science Data Services (NSD), be used as a basis for analyzing inequalities in the dental health 

care market. If the evidence of presence of inequalities is convincing, it may be desirous to 

revolutionize the current scheme even if the results of the WTP study conclude differently. 

For this reason, it is interesting to look into inequalities prior to assessing the WTP. The 

desirability will essentially depend on whether the presence of market failures, combined with 

the level of desire to reallocate resources to equalize inequalities are sufficient to argue in 

favor of nonmarket institutions.  

This thesis will commence by introducing the current dental health care market in 

Chapter 2, and further investigate evidence of the presence of inequalities in Chapter 3. Then, 

in Chapter 4, the argumentation for nonmarket institution will be evaluated with regards to the 

prevalence of risk, uncertainty, and externalities in the market for dental health care. In 

Chapter 6, population preferences will be revealed through a contingent valuation study on 

willingness-to-pay, after an introduction of the theoretical foundations of WTP and a review 

of it’s applicability in this context in Chapter 5. A standpoint will subsequently be taken with 

regards to the viability of reforming the dental health care system, based on cost data from 

Finland in Chapter 7. Finally the methodological limitations of this study and the expected 

challenges of implementation will be discussed in Chapter 8, and a brief conclusion can be 

found in Chapter 9.  
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2 The Current Dental Health Care 

System 

Dental health care services in Norway are financed by both the private (70% - 75% 

(Norwegian Ministry of Health, 2006)), and public sectors (25-30%), where the majority of 

private services are financed through personal out-of-pocket payments. The provision of the 

publicly funded portion of dental health care is the responsibility of the county 

(Fylkeskommune), and the scope of public responsibility is regulated by the Dental Health 

Services Act (Tannhelsetjenesteloven, §3-1). 

In 2005 it was estimated that approximately 8 to 8.5 billion (in Norwegian: milliarder) 

Norwegian kroner (NOK) were spent on dental health care. Approximately 6 billion NOK of 

the total expenses were categorized as out-of-pocket (Norwegian Ministry of Health, 2006). 

The frequencies of visits to the dentist are shown in the table below.   

Table 1: The percentage of individuals from each age group according to their last visit to the dentist 

Percentage of each 

Age group in each 

category 

Last visit to the dentist 

6 months ago or 

less 

7-12 

months ago 

1-2 years 

ago 

2-5 

years 

ago 

More than 5 

years ago 

16-24 years 44 % 26 % 23 % 6 % 1 % 

25-44 years 43 % 26 % 18 % 9 % 4 % 

45-66 years 57 % 28 % 10 % 4 % 2 % 

67-79 years 61 % 21 % 8 % 4 % 6 % 

80+ years 47 % 20 % 8 % 8 % 15 % 

Total  50 % 24 % 13 % 6 % 5 % 

(Statistics Norway, 2009) 

 

Based on population numbers from 2005 (Norway’s population in 2005 was approximately 4 

606 363 (Statistics Norway, Table: 05803), the average per capita private expenditure was 

approximately 1300 NOK. The remaining 2 – 2.5 billion NOK were attributable to public 

expenditures. The percentage of the population treated by the public dental health care 

scheme seems rather constant over time. As indicated by the Table below 20-22% of the 

Norwegian population are users of the publicly financed portion of the dental care health care 

market.  
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Table 2: Number of individuals treated in the public dental health care system (as total number of people, and as 

a percentage of population) from year 2001 until year 2005 

Year 

Number of individuals treated 

in public dental health care 
1
 

Number of individuals treated in 

public dental health care 
2 

(as a 

percentage of the population) 

2001 906 981 20 % 

2002 913 152 20 % 

2003 921 391 20 % 

2004 937 533 20 % 

2005 957 680 21 % 

2011 (extrapolated) 1 065 246 22% 

1. Norwegian Ministry of Health, 2007.  

2. Source population statistics: Statistics Norway (Table: 05803). 
 

The groups financed under the current scheme are briefly listed below. More specific 

information on these groups is available from: www.helsedirektoratet.no. 

 

Table 3: Groups covered by the public dental health insurance coverage in order of legally binded priority. 

Priority Name of publicly-financed group 

1 Children and adolescents under the age of 18. 

2 Mentally and psychosocially disabled individuals (in and outside institutions). 

3 Groups of elderly and chronically ill living in institutions 

4 Adolescents aged 19 to 20 (inclusive) 

5 Other groups that the county has chosen to prioritize 

(Tannhelsetjenesteloven, §3-1).  
 

A recent pilot study initiated by the Directorate of Health, known as the FUTT-project on 

expanding the scope of dental services offered by the county (Forsøksordning med Utvidet 

Fylkeskommunalt Tilbud om Tannhelsetjenester), evaluated whether certain resource deficient 

groups should be taken under the wing of the public dental health care system. One of the 

main arguments was that the current distribution of dental health care services in the counties 

are dated, especially since many users eligible for social welfare (trygd) are not receiving 

adequate dental health care services. The project concludes with suggesting a permanent 

implementation of the evaluated groups, by expanding the current dental health care system 

(Directorate of Health, 2004). The labor party later expressed that 40 million NOK have been 

set aside to provide dental care check-ups (up to a ceiling of 800 NOK per person) for elderly 

above the age of 75; as of 1
st
 of July 2013. (Arbeiderpartiet, 2012). In addition public 

expenditures on dental care increased to 2.9 billion NOK in 2011 (Statistics Norwaya, 2012). 

Whether this is a direct implication of the FUTT-project or an independent political initiative 

is speculative. 

http://www.helsedirektoratet.no/
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3 Inequalities 

A central aim set by the government is to ensure equal access to health care services. 

Previous studies have to a large extent focused on income inequalities in the market for dental 

care. Evidence of income inequalities have been identified, although different reports show 

various extents of this effect. The Table below is a brief literature review, introducing a few 

papers where evidence of income inequalities has been reported (to varying extents). 

Table 4: Various studies showing evidence of income inequalities in the market for dental healthcare in Norway. 

Type of Survey Conclusion of survey 

Living survey among students 

(Levekårsundersøkelsen blant 

studenter) 2010/2011 

- 28.7% of students asked did not visit the dentist in the past 12 

months, despite needing to.  

- 68.5% reported that this was attributable to economic causes. 

Survey on the scope of 

expenses for health and social 

services (Undersøkelse om 

omfanget av utgifter til helse- 

og sosialtjenester), 2000 

- 85.2% reported that the reason they did not visit the dentist, 

despite need to do so, was attributable to economic causes. 

Svalund 2005. Velferdsstatens 

siste hull? In Samfunnsspeilet 

3/2005 

- 6% of the adult population did not visit the dentist, despite need, 

due to economic reasons 

A report by Ekornrud and 

Jensen (2010) largely based on 

data from the living cross-

sectional level of living survey 

conducted in 2008 by Statistics 

Norway. 

- Individuals with a lower household income have a worse oral 

health status and are worse at performing preventative oral care 

than those with a higher income.  

- Those with a lower income visit the dentist less often than those 

with a higher income. 

- Lower income groups are more likely to seek acute dental care, 

and are less satisfied with the accessibility of such care, 

compared with higher income groups 

- Individuals with a lower income are less likely to visit the 

dentist, despite need.  

- The reason for not visiting a dentist, despite need, seems to be 

attributable to economy in the lower income groups, and to time 

in higher income groups.  

- Individuals receiving state benefits have a larger unmet demand 

for dental care than the remainder of the population.  

- The lower income groups have higher expenses upon visiting 

the dentist, compared with higher income groups. 
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Study on the Demand for and 

utilization of dental services 

according to household income 

in the adult population in 

Norway in 2012, by Grytten, 

Holst and Skau.  

- Income had a small, but statistically significant effect of effect 

on demand (but not utilization) for dental health care. The 

demand was 14% higher in the highest income group, compared 

with the lowest income group.  

 

It has also been suggested that there exist inequalities with regards to other socioeconomic 

factors, however the evidence of which factors and the impact of these factors seem to have 

been explored to a lesser extent compared with income effects. The cross-sectional study from 

2008 contained variable data that may contribute to the understandings of socioeconomic 

inequalities in the dental care market, and will hence be used as a fundament for further 

explorations into the existence of inequalities in the present dental health care market. 

3.1 A Cross Sectional Level of Living Survey  

The cross-sectional level of living survey had a health theme which included variables 

relating to dental health and the use of dental health care services. The number of studies with 

data on dental care is scarce; this study seems to be the sole relatively large study on this 

topic. The sample size was 6465 with a response rate of 66.8%. The data were collected 

through a combination of face-to-face interviews and self-completed questionnaires. 

In total, 9.3% of the sample reported not having visited the dentist despite need in 

2008; if the sample is assumed to be representative of the population, this would entail that in 

2008, 440 541 individuals were unable to visit the dentist despite need, and this seems to be at 

least partly attributable to inequalities. One important point of interest in this thesis will 

involve evaluating the reasons why some individuals visit the dentist, whereas others do not.  

It is difficult to say anything definite about the results, because “need” is a central, yet 

ambiguous factor. A need to visit the dentist for one person, might involve not being able to 

go for a yearly check-up; for another individual it may entail a throbbing tooth ache. 

Information about need is lacking in the data set, yet can mainly be found in relation to the 

question of whether the respondent has refrained from visiting the dentist despite need, this 

need is self-assessed and thereby subjective. Rather than focusing the discussion on what 

constitutes need, the primary interest will lie in determining whether inequalities seem to have 

caused some individuals to refrain from visiting the dentist. 
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3.1.1 Variable Overview 

The dataset was composed of a wide set of variables, and several further investigations 

using this data set could have been conducted; however, only the (seemingly) most central 

variables were chosen for further analysis in this thesis. In this section, the main attributes of 

the core variables will be explained, followed by an analysis on the possibility of 

socioeconomic inequalities. 

Table 5: An Overview of the central continuous variables used in the analysis, including sample size, range, 

mean, median and mode of each variable 

Variable 

Sample size 

(missing values)) Range Mean Median Mode 

Amount paid at dentist during 

the past 12 months (NOK) 

4807  

(missing 1658) 
            3000.88 1000 0 

 

Amount paid at dentist during 

the past 12 months (NOK) 

among those who did not 

receive a refund. 

4807 

(missing 1677) 
            2445.54 1000 0 

Total household income (NOK) 6464 

(missing 1) 
            691070.54  660000 1600000 

 

 

Table 6: An overview of the central categorical variables used in the analysis, according to each category. 

Variable (sample size) Category 
Number of 

respondents in 

category 

Percentage of 

respondents in 

category 

Respondents in need of a visit to the 

dentist without going (of 6457) 

Yes 599 9% 

No 5851 91% 

Main reasons for not visiting dentist 

despite need (of 6457) 

Economic restraints 210 3% 

Time restrictions (work/care 

obligations) 
104 2% 

Last visit to dentist (of 6457) 

12 months ago, or less 4917 76% 

More than 5 years ago 221 3% 

Have had to contact dentist in past 12 

months due to acute problems (of 4926) 

Yes  1043 16% 

No 3876 60% 

Have had a state refund on dental care 

expenses (of 4340) 

Yes 235 4% 

No 4088 63% 
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Distribution of country regions (of 

6465).  

Akershus and Oslo 1446 22% 

Hedmark and Oppland 519 8% 

Other areas of Eastern Norway 

(Østlandet ellers) 
1199 19% 

Agder and Rogaland 883 14% 

Western Norway (Vestlandet) 1130 18% 

Trøndelag 627 10% 

Northern-Norway (Nord-Norge) 661 10% 

Educational level (of 6364) 

Middle school level or less (0-10 

years) 

1588 25% 

High school level (11 - 14+) 2628 41% 

University/ College level 1 (14-17 

years) 
1430 23% 

University/ College /PhD  level 2 

(18-19 years) 
416 7% 

Distribution of age groups (of 6465) 

16-24 years 894 14% 

25-44 years 2222 34% 

45-66 years 2396 37% 

67-79 years 665 10% 

80+ years 288 4% 

Gender 
Male 3172 49% 

Female  3293 51 

 

 For similar information on other variables used in the preliminary analysis, and in some more 

extensive analyses in this section, please see Tables: I and II, in the appendix 

As aforementioned, the government aims at providing health care services regardless 

of age, gender, area of residence, economic status, cultural background, linguistic skills and 

social status (National Directorate for Health and Social Affairs, 2004). This goal is largely 

reflected among the independent variables in the regression: age, gender, education (as an 

indicator of social status), income, and area of residence. In addition a variable on brushing 

habits was included to enable a search for differences attributed to dental hygiene among 

respondents. 

Aside from functioning as background variables, age and gender discrepancies were 

briefly explored, and the key findings will be inferred upon. Next, differences according to 
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educational level were investigated. Education is often regarded as an important variable, 

because individuals with a higher education often are found to have better health, and a higher 

social status. The speculated reasons why individuals with a higher education, tend to have a 

better health status, is not fully known. It has been suggested, that it may have to do with 

compliance to treatments or medications, understanding of long-term benefits of good health 

and avoidance of health ‘bads’, such as smoking, drinking and drugs (Folland et al., 2010). It 

will therefore be interesting to test for similar effects in the dental care market.  

Moreover, it is relevant to determine whether ability to pay has an effect on demand 

for dental care, hence the existence of income inequalities were evaluated. This is also 

interesting in establishing a mode of financing a potential scheme. Lastly, differences 

according to country area were studied, as this may be indicative of geographical differences 

in access to care.  

3.1.2 Description of Regression Analyses 

To explore associations among the variables, regressions on six different dependent 

variables (listed in the next Table) were run, with six independent variables each round. The 

regressions were run as binary logistic regressions; using IBM SPSS Statistics 20 (released 

2011). Details on the regression method can be found in section 3 of the appendix, and 

summarized regression output can be found in section 4 of the appendix. The analyses were, 

in some cases further explored using Microsoft Excel (Microsoft, 2007). 

Table 7: An overview of the dependent variables used in the main analyses and a brief description of their 

relevance to the analysis of inequalities. 

Primary Dependent Variables Purpose of investigation 

Did not visit dentist despite need This variable is likely the most important independent 

variable in this analysis. Exploring inequalities in relation 

to this variable will be important in relation to 

determining the level of inequalities. 

Did not visit dentist despite need due to 

economic reasons 

Did not visit dentist despite need due to 

time restraints 

These two categories represent the main reported reasons 

for not visiting the dentist despite need. Due to the limited 

sample size of the remaining reported reasons, these are 

the only two variables used in the main analysis 

Visited dentist in the past 12 months 

 

The time of last visit to the dentist is indicative of the 

frequency of visits, and will allow a search for 

inequalities in access to, and use of services in relation to 

the independent variables. 
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Supplementary Dependent 

variables 

 

Last visit to dentist 5 years ago or more The respondents who last visited the dentist 5 years 

ago were interesting to explore to evaluate whether 

these respondents have characteristics that increase 

excludability. 

Need for acute dental care in the past 

12 months 

This is relevant to assess the costs of acute care 

compared with ‘normal’ care, and to explore the 

frequency of use of emergency care in relation to 

the independent variables to search for inequalities.  

 

For some variables transformations from the original categorization was necessary, the 

purpose of these re-categorizations was either to facilitate for regression, or to allow for a 

more appropriate analysis. The altered variables are listed below. 

Table 8: A description of the variables that were categorized or re-categorized  

Variable Original nature of data collected, and the reconstructed categories created 

Visited the 

dentist in the past 

12 months 

This variable consists of two merged categories: 6 months or less and 6-12 

months. In some cases the original division of categories was used. The original 

division however seemed unnecessary for the regression, as both categories 

indicate frequent visits. 

Age  Age was originally categorized into 5 groups (16-24; 25-44; 45-66; 67-79 and 

80+.  The problem with such a division of age is that individuals under the age of 

21 are (at least partly) covered under the current public dental care system; 

therefore a new first category was constructed, where the group 16-24 years was 

removed and the reconstructed as 21-24 years.  

Educational 

Level  

Education was originally categorized in the dataset into nine groups. These were 

reconstructed into four groups (middle school or less, High School, 14-17 years of 

higher education, and 18 or more years of higher education). The purpose of 

merging groups was to see the overall effects more clearly, as some groups had 

relatively small sample sizes.  

Income Level Income level was originally continuous in the dataset, but was transformed into 

nine categories for the purpose of regression: ((0 – 99 999 NOK), (100 000 – 

299 999 NOK), (300 000 – 399 999 NOK), (400 000 – 499 999 NOK), (500 000 – 

599 999 NOK), (600 000 – 699 999 NOK), (700 000 – 799 999 NOK), (800 000 – 

899 999 NOK), and (900 000 NOK and above)  
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3.1.3 Results 

In this section the main results from the preliminary analysis and regressions are 

presented. The analysis is mainly divided into three categories: individuals who did not visit 

the dentist in the past year, individuals who did visit the dentist in the past year, and the 

respective dental care costs incurred for this group. The central characteristics identified 

among each category are presented.  

Respondents who Did Not Visit the Dentist in the Past 12 Months 

Individuals aged 21-24 years visited the dentist less compared with the older age 

groups (as illustrated by Figure I in the appendix). Respondents with a middle school 

education or less were least likely to have visited the dentist in the past 12 months, and most 

likely to have last visited the dentist 5 years ago. In addition, respondents with a middle 

school education were most likely to not have visited the dentist despite need (sig < 5% 

level). 

The need for going to the dentist without doing so was higher for the two lowest 

income groups. There seemed to be (as expected) a correlation between income and not 

visiting the dentist despite need, as can be seen from Figure 1, below.  

Figure 1: Line graph showing the odds ratio of not visiting  the dentist despite need at different 

income levels. 
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Respondents living in Northern Norway were least likely to have visited the dentist in 

the past 12 months (OR=0.53; sig. <1%). Hedmark and Oppland, had the highest number of 

respondents who reported having last visited the dentist 5 years ago or more (OR=2.05; sig. < 

5%), and Northern Norway also had a significantly higher number of respondents in this 

group (OR= 1.89; sig. <5%).  

The probability of not visiting the dentist despite need, was highest in Northern 

Norway (OR=1.52; sig.<1%), and lowest in Hedmark and Oppland (the reasons for not 

visiting the dentist despite need seemed to vary between the various  country regions, data on 

this can be found in Table III in the appendix).  

Respondents Who Did Visit the Dentist in the Past 12 Months 

Individuals aged 45-66 most frequently visited the dentist and most frequently 

required acute dental care (OR = 1.52; sig. <5%). Individuals aged 80 and above had the 

lowest probability of requiring acute help.  

Furthermore females more frequently reported having visited the dentist in the past 12 

months compared with males (OR= 1.47; sig. <1%). Females also had a smaller (but not 

significantly smaller) chance of not visiting the dentist despite need. 

Individuals with 18 or more years of education were most likely to have visited the 

dentist in the past 12 months (OR=1.55; sig. <1%), and correspondingly, individuals with a 

higher income level had a higher probability of visiting the dentist more frequently (education 

correlated positively with income with a sig. <1%). The analysis further suggests that this 

difference was seemingly not attributed to needing acute care. 

Among the individuals who did visit the dentist in the past year it was also relevant to 

observe which treatments were most common and least common among the sample. The 

results of a search for correlations between the types of treatments rendered and income were 

vague, nonetheless, there seemed to be a slight tendency for lower income groups to undergo 

more extensive treatments such as implants, root canals and tooth extractions when visiting 

the dentist, whereas higher income groups seem to visit the dentist to have teeth examined and 

maintained (thus perhaps preventing more extensive treatments in the future) through 

procedures such as dental examinations, obtaining advice on oral health care and removal of 

tartar. Details on these tendencies are illustrated by Figure II and Figure III  in the appendix.  
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Dental Care Expenses  

Exploring costs in the dental care market can elucidate the extent to which costs 

(especially high costs) might contribute to produce undesirable inequalities. Expenses on 

dental care may additionally be indicative of the extent of care received. Although there are 

large differences in prices among dental care providers, it is reasonable to assume that as costs 

increase the scope of care received also increases. On average the mean cost per individual on 

dental care was found to be 3443 NOK (S.E = 121), and the median cost was 1000 NOK. The 

range of expenses was from 0 to 230 000 NOK. Among individuals who did visit the dentist, 

the mean cost was 3324 NOK (S.E = 133), and the median was 1200 NOK.  

The percentage of individuals among the total sample, with expenses above 5000 

NOK was 11 %, and the percentage of individuals with expenses of 10 000 or more was 5 %. 

The amounts paid seem to show an increasing correlation with the need to seek emergency 

dental care (the mean costs among individuals with acute care was 4830 NOK (S.E = 311 

NOK).  

Moreover, 5 % of the sample had received reimbursements from the state following a 

dentist visit, and for the most part these reimbursements were rendered to respondents who 

also reported high expenditures (illustrated by Figure IV in the appendix). Whether the 

individuals reporting high costs excluded the reimbursed amount when eliciting last years 

dental care expenses was unclear from the dataset. When individuals who reported being 

reimbursed were removed, the dental care expenses still ranged from 0 to 230 000 NOK, but 

the mean expenses were reduced to 2446 NOK (the median was still 1000 NOK). This is key, 

because even though the mean costs decreased and individuals with higher costs were more 

likely to be refunded, it seems that some individuals who carry costs that are (to many) 

unmanageable are excluded in the current scheme.  

Finally, dental care expenses were highest in the last age-group (80 years and above), 

this group also spent the highest portion of their household income on dental care, as can be 

seen from Table IV in the appendix. This is somewhat surprising in view of the fact that this 

group is to some extent covered under the current scheme. A similar finding was that the costs 

among the age group 21-24 were higher than the costs among respondents aged 25-44. 

Individuals aged 21-24 have only ‘just’ been excluded from the public scheme and it is 

therefore surprising that this group is incurring higher costs than the next.  
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3.1.4 Results Summary 

The results indicate that the youngest and oldest age groups have higher expenses than 

other age groups. At the same time the youngest age group was significantly more likely to be 

unable to visit the dentist despite need. With regards to gender differences, there is a tendency 

for males to visit the dentist less frequently compared with females. A similar trend can be 

found in association with visiting the general practitioner; females tend to visit their general 

practitioner more frequently than males (Statistics Norway, Table: 09535).  

Differences according to educational level are evident in that individuals with a middle 

school education or less were least likely to have visited the dentist in the past year, and most 

likely to have been unable to visit the dentist despite need. The relationship between reporting 

time and economic restraints as reasons for not visiting the dentist despite need, in relation to 

education are such that as education level increases economic reasons decrease, and time 

reasons increase, as graphically illustrated in Figure V in the appendix.  

Finally, the relationship between frequency of visits to the dentist and household 

income was convincing. The need for going to the dentist without doing so was seemingly 

also attributable to income. In addition, economic restraints was the most frequently reported 

reason for not visiting the dentist despite need (reported by 35%). 

From these results, there seem to be inequalities in the market for dental health care in 

relation costs, this is especially important when income is low. Only some, but not all 

individuals are eligible for reimbursements when high costs occur. Such discrepancies cannot 

be considered fair. 

The results from the analyses undertaken in this Chapter, seem to coincide with the 

results of the report by Ekornrud and Jensen (2009) (listed in Table 4), on the same dataset. 

The overlapping of results strengthen the evidence of the inequalities identified.  
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4 The Rise of Nonmarket Institutions  

  In the broader market for health care services, governments’ and nonprofit institutions 

largely dominate the supply-side. This is predominantly believed to be due to the nature of the 

market failures prevalent in the market for health care (see for instance: Folland et al. 2010). 

The causes of these failures seem to be tied (mainly) to the uncertainty and risk associated 

with the need for, and outcomes of health care. If consumers are risk averse; and thereby 

WTP a certain amount to (partly) offset this risk by sharing it with others, then the 

nonexistence of a market facilitating such insurance is a failure. The introduction of 

nonmarket institutions is a result of this (Arrow, 1963). The existence of: consumer 

preferences, faulty market mechanisms, and subsequently the possibly unmet demand for 

insurance in the market for dental care will be compared with those found in the market for 

health care.  

 There are bound to exist similar failures in the market for dental care as in the health 

care market. Public financing of dental care would however be limited to amending some, but 

not all, of these market failures: others would prevail. This section will be limited to 

evaluating the presence of the most central market failures that would likely be improved by 

public financing. These failures relate chiefly to risk and uncertainty, and externalities. The 

existence of other market flaws especially related to asymmetric information will be evaluated 

in the discussion. 

 There are several types of uncertainty associated with the market for dental health 

care. There is uncertainty associated with the type and point in time of illness and the 

corresponding income uncertainty, and there is also uncertainty associated with the outcome 

of treatment (or lack of treatment) and the corresponding effect on ones quality of life. The 

uncertainty that public financing could primarily contribute to offset, would be related to the 

possibility of income loss as a consequence of unpredictable demand (Arrow, 1963), this 

could be done by collecting and organizing individual premiums into a risk pool. In this risk-

pool gainers are compensating losers in the dental care expenditure lottery. The mere 

existence of insurance to a large extent provides evidence of risk averse behaviors among 

consumers in the health care market (although there are exceptions: for instance, in the United 

States, some seem to voluntary choose not to purchase insurance (U.S.D.H.H.S, 2005)). The 

extent of risk aversion is different within a population, and so are the expected costs 
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associated with dental care, therefore individuals will be WTP different amounts to offset the 

risks associated with dental care. A prerequisite for functional insurance is that the 

accumulated insurance premiums charged to individuals cover the costs of dental care and the 

corresponding transaction costs associated with the organization of the scheme. Moreover, in 

order to avoid adverse selection, the premiums should be actuarially fair (premiums where the 

cost of insurance is equal to the expected payoff (Culyer, 2005). The imperfect and 

asymmetric nature of information in the market for dental care makes it difficult for 

consumers to define expected costs; hence establishing actuarially fair premiums is tricky. 

Using other variables (for instance, socioeconomic factors), to indirectly adjust premiums 

might be just as well. This will however, depend on which distributional value judgments 

society wishes to employ, especially with regards to considering the externality effects 

associated with treating the most resource deficient groups (Arrow, 1963). 

The other major market failure which could be improved by public financing is related 

to externalities (i.e. the positive and negative effects caused by the consumption of a good or 

service (Culyer, 2005)). This occurs as a result of the individual perceptions of utility, where 

utility is defined in terms of desire or want (as explained by Alfred Marshall in Principles of 

Economics, 1890). Individuals arguably gain utility from increasing not only their personal 

health level, but also the health level of other individuals. Positive externalities can be divided 

into two subunits: direct physical externalities (as a consequence of consumer A’s 

consumption of good H, consumer B has an increase in health), and psychological 

externalities (consumer A’s consumption of good H, leads to an increase in the satisfaction 

level of consumer B). Physical externalities are typically herd immunity effects associated 

with communicable diseases. Psychological externalities are external benefits that arise as a 

consequence of consumer A’s utility function depending partly on consumer B’s utility 

function (Zweifel et al., 1997). The latter, altruistic variant is most applicable in the context of 

dental care. Although some have argued that altruism in its purest form does not truly exist 

and that altruism is actually a form of indirect egocentric action (Becker, 1981; Axelrod, 

1984), the personal motivation can be disregarded. Essentially the utility arising from the 

increased welfare of other individuals (regardless of motivation), is a positive externality.  

Societies are more likely to want to provide care to individuals whom have 

experienced an unpredictable unfortunate outcome (Arrow, 1963), and perhaps less likely to 

want to contribute to finance a ‘self- imposed’ unfortunate outcome. At the same time, 
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citizens are seemingly affected by the Rawlsian “veil of ignorance”. If, hypothetically, 

individuals were to select a health care system without knowing their own state or position 

(sick or healthy, rich or poor) ex ante most citizens would express a preference for a 

universal, insurance based system (Rawls, 1993). Individuals may also want the same for 

others’ (at least friends and family) to the extent that positive externalities are induced and 

negative externalities offset through initiation of a publicly financed scheme. 

 The next step would involve making a decision as to whether a publicly financed 

scheme made up of individual contributions into a common risk pool, can be regarded as an 

efficient method of  improving  access to dental health care. The Pareto criterion is one of two 

core value judgments in welfare economic theory. A Pareto optimal (efficient) situation is 

achieved when no exchange of goods or services between individuals in a market can yield a 

higher level of efficiency without making one (or more) individuals worse off (Johansson, 

1991). The second prime value judgment is known as the compensation principle or Kaldor-

Hicks Criterion and is a situation in which a hypothetical exchange or reallocation of goods or 

services among individuals in a market can make one individual better off and still be 

efficient even if one or more individuals are made worse off. The idea is that if the overall 

gains to society that occur as a direct result of changing the distribution of goods are higher 

than the aggregate losses, then the situation is still efficient as long as the gainers are 

hypothetically (but only hypothetically) able to compensate the losers (Kaldor-Version) 

(Johansson, 1991). To justify the implementation of a publicly financed system it will be 

necessary to base our judgment of efficiency on the Kaldor-Hicks criterion, rather than the 

Pareto criterion. A publicly financed system would inevitably make some individuals 

relatively worse off. If the compensation principle is used, one can argue that if the benefit 

acquired from a reallocation is higher than the injury (cost) to those who lose, a reallocation 

can still be deemed efficient (Arrow, 1963).   

 Although the compensation principle can be regarded as undeniably superior to the 

Pareto criterion when making policy decisions, the compensation principle still does not 

provide sufficient information about the relative desirability of various projects. In order to 

say something about the desirability, social welfare functions can be used (at least in theory). 

Different variants of social welfare functions exist, but for simplicity take the Samuelson-

Bergson Welfare function where social welfare is a function              , of the utility 

levels ( ) of all ( ) individuals (or households). The next issue is then, determining what 
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individuals value (Johansson, 1991). Depending on society’s perception of social justice, 

different social welfare functions may be applicable. For some societies, the aim might be to 

maximize utility, others may aim at maximizing gains to individuals who have less, or even 

aim at egalitarian division of utility (Olsen, 2009). Based on past preferences of the 

Norwegian population, it seems that the distribution of health among individuals in society is 

an important factor in assessing the desirability for public financing. In the previous section, 

inequalities in the current dental health care system were uncovered; this suggests that the 

aforementioned goals have been largely underachieved. These goals have inevitably been 

affected by democratic political voting, but have not been followed through. The result of this 

could be that population wants have been overlooked. To explore the desirability among the 

population (in relation to dental care), the subsequent section will deal with estimating the 

populations’ WTP. 
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5 Willingness to pay theory 

5.1 Theoretical Framework 

The willingness to pay methodology is grounded in welfare economic theory and takes 

a normative approach. Normative economic theory rests on two basic assumptions. The first 

is that consumers (demanders) will have ordinal transitive preferences over all bundles of 

goods. The second entails that individuals will attempt to maximize their total level of utility 

(satisfaction or benefit). In addition the theory presumes that there is no satiation level, 

meaning that individuals should desire more of the good or service despite their current stock 

(no diminishing returns to scale). Furthermore, the theory supports consumer sovereignty 

(Carson and Mitchell, 1989); in assuming that the consumer is the best judge of his or her 

own needs and wants. The theory is also described as individualistic; however, the 

consumer’s self-interest may also coincidently favor society’s interests. In using WTP theory 

the welfare economic paradigm is used to comprise consumer preferences with regards to the 

distribution of scarce resources (Johansson, 1991). Expressed WTP values can contribute to 

assign monetary values to hypothetical goods in order to understand more about the value of 

the good or service to each individual in society. To further explain the use of WTP, the 

following bridge example might be helpful: 

If a bridge is built over a river, then only a few people (living near 

the river) will obtain larger than average marginal gains, whereas 

all other people (perhaps only using the bridge to visit) will 

experience a relatively small marginal gain. The question is then 

whether everyone should pay a little, or if only the individuals who 

will experience high marginal gains should pay what they 

combined are WTP? (Henderson, 1947) 

Theoretically a similar stance can be applied in the case of dental health care. One 

main difference is however that with dental health care there is uncertainty about ‘who will 

need the bridge and at what point in time it will be needed’. Therefore it is sometimes socially 

desirable that each individual regularly pays a given amount to ensure the existence of the 

system in case of (especially acute) need. A dental health care scheme should be available to 

those WTP the marginal cost of such insurance (Henderson, 1947).  
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Determining how much individuals are WTP, is therefore a defendable starting point, 

as it will enable an evaluation of whether the WTP for a publicly financed dental health care 

system is higher than the expected costs of such a scheme. 

5.2 Willingness to Pay Using Contingent Valuation 

There are three primary methods associated with placing monetary values on health 

care: The human capital approach (HCA), the revealed preference approach (RPA) and the 

stated preference approach (SPA). The controversial HCA is mainly concerned with valuing 

life using wages of individuals, and is not relevant in this particular context. The two 

remaining methods are however applicable in the process of determining monetary WTP 

values. 

The RPA is a direct method for determining individuals’ WTP for a good or service. 

Decisions individuals make in daily life can disclose information about their WTP for a 

particular good or service; which in turn is related to preferences, but also attitudes to risk. 

For example, high risk occupancies often require higher wage levels to compensate 

individuals for the risk (Drummond et al., 2005). The basis for such theories was originally 

described by Adam Smith as compensating wage differentials (Smith, 1776). This approach 

works best for normal goods in a near perfect market, because it is then possible to determine 

consumers’ WTP through observations of consumer purchase trends. The stated preference 

approach is an indirect technique in which consumers are asked to explicitly state their 

hypothetical WTP to attempt to reveal the value of the improved utility associated with 

increases in the acquirement or utilization of a good or service (Mitchell and Carson, 2005). 

In this thesis a contingent valuation (CV) approach will be used to establish a monetary value 

of publicly financed dental care for the adult population. In a CV study, respondents are asked 

directly about their maximum WTP for a good, or alternatively, how much they would require 

in compensation to give up a good which they already possess (Drummond et al., 2005). The 

latter is known as the willingness-to-accept (WTA) technique.   
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WTP versus WTA 

A CV study can be based on either WTP or WTA. This relates, essentially to which 

Hicksian consumer surplus perspective the benefits measures are anchored (compensating or 

equivalent variation). This in turn depends on who owns the property rights of the good or 

service under discussion (Mitchell and Carson, 1989). In this case, where the good arguably 

holds a sufficient amount of public good properties, it can be said that the property rights 

belong to citizens of society. It should however be noted that compensating variation and 

equivalent variation are static principles, and thus exclude many properties that may be of 

importance to consumers when making WTP and WTA decisions as these occur in a dynamic 

market setting (Zhao and Kling, 2004). 

Past studies have shown that there tend to be differences in WTP and WTA responses 

in questions referring to the same good or service. Experiments tend to report higher values 

when using WTA, compared with WTP. There is still uncertainty as to what might be causing 

these discrepancies. Horowitz and McConnell (2002) reviewed 50 studies and found that 

there were only small differences with respect to study design, thus the disparities are 

seemingly not ascribable to experimental artifacts. Further, they discovered that the difference 

between WTP and WTA values were higher the farther the good was from being considered 

an ordinary private good. Mitchell and Carson (1989) outline four key hypotheses as to why 

the WTP/WTA differences arise. The first is that respondents in WTA studies have problems 

accepting the property rights, demonstrated by high protest rates among respondents. The 

second hypothesis is that consumers are more risk averse when it comes to WTP, because 

there is more uncertainty. When asking about WTA, consumers know what they currently 

possess, and thus feel more confident when reporting a value. The third suggestion is based 

primarily on work by Michael Hanemann, which suggests that the differences between WTA 

and WTP are dependent on the income elasticity, and number of available substitutes for the 

good or service. The fourth hypothesis is that people are more averse to losses than gains. 

This involves the replacement of traditional utility theory with Daniel Kahnemann’s prospect 

theory, which theorizes that individuals base decisions on expected gains and losses, and not 

on expected outcomes. Individuals will be more resilient to give up something that they 

already have, thus WTA responses will be higher.   
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Framing Questions 

The most important step in designing a study conceivably lays in formulating the 

questions correctly and in an unbiased manner. The way the question is formulated and asked 

will have implications for the result of the study. The optimal design of a WTP study is 

disputed, and the impact of wrongful methodology is existent, but inadequately explained 

(Olsen, 2009). In essence, questions can be either open-ended or close-ended. Open-ended 

questions involve asking the respondent directly: how much would you maximum be willing-

to-pay for X? The obvious problem with such questions is that it is difficult for individuals to 

value a hypothetical good or service, thus the responses may be unexplainably varied 

(Drummond et al., 2005). Close-ended questions can be asked in several ways; three central 

approaches are: Bidding auctions, which involve suggesting a seemingly reasonable price to 

the respondent and asking him to pay more or less. The main problem is that this will 

introduce a starting point bias, in that depending on whether the starting point is lower or 

higher than the true WTP for an individual an artificial increase or decrease the respondents 

reported WTP might result. Next, the dichotomous choice approach involves asking whether 

the respondent would be WTP a given amount ($X) for a particular good. With such an 

approach one major limitation is that it is difficult to define what this given amount should be 

(Drummond et al., 2005), especially for a good that does not exist. The final close-ended 

method involves the use of payment cards. A card with various monetary values is provided, 

and the respondent is asked to specify their WTP for a good. Variations in elicited WTP 

amounts have been found according to which method is used, for example; higher WTP 

values have been reported when using dichotomous choice than when using the payment card 

approach (Ryan, 2004), and when compared with asking open-ended questions (Brown et al., 

1996).  

It is further appropriate to decide whether WTP should take a global or restricted 

perspective on WTP /WTA. The global perspective involves incorporating all imaginable 

benefits (direct, indirect, tangible, and intangible) associated with the provision of a particular 

good. The restricted perspective focuses only on the direct in this case dental health benefits 

acquired from consumption of the good. Which method is better depends on the level of 

familiarity respondents have with the good or service (Drummond et al., 2005). Moreover, a 

decision must be made with regards to who it is appropriate to ask: For instance, a common 

problem associated with CV studies in health care can be whether to ask the sick, the healthy 

or the entire population (O’Brien and Viramontes, 1993).  
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5.3 Problems with the WTP Approach 

A CV study is, like any other study bounded by its faults. All the methodological 

challenges cannot be mentioned here, though an outline of the most central limitations 

associated with the method will be described. This creates a rather pessimistic picture with 

regards to reliability (credibility) and validity of the results. It is however important to 

mention that superior methods are lacking, or undiscovered.   

Hypothetical Bias and Outcome Uncertainty  

Individuals asked to consider a hypothetical situation may experience difficulties 

imagining how much they would be WTP, because the outcome is unknown (O’Brien and 

Viramontes, 1993). This form of bias can be regarded as a type of misspecification, where the 

researcher is not able to fully convey the true situation (Mitchell and Carson, 1989). Although 

such a bias is important to be aware of, it is tricky to prevent or even avoid this bias when the 

good or service is non-existent. Welfare economic theory, will nonetheless favor the use of an 

ex ante CV approach, because government should (for the most part) only implement policies 

desired by the public, hence doing a valuation before implementing a project is in line with 

the assumption of consumer sovereignty (Mitchell and Carson, 1989) 

Inconsistent Preferences 

Some argue that WTP studies can result in poor responses because individuals have 

inconsistent preferences. Examples of studies suggesting this can be found in an article by 

Shackley and Donaldson from 2002, where consistency rates of different studies range from 

21% to 39%, causing the authors to question the use of WTP methodology to reveal consumer 

preferences (Shackley and Donaldson, 2002). This is an important point; however it is 

difficult to counteract this effect. Although there are methods to test for inconsistencies, the 

number of questions in this particular study is small thus inconsistencies are difficult to 

discover. Nevertheless, it is important to keep in mind that preferences expressed in this study 

may have been affected by extraneous variables, possibly causing inconsistencies.  It has 

further been speculated that individuals may not have clear preferences for public goods 

(Diamond and Housman, 1994), perhaps because the costs and benefits that each individual 

associates with a public good are personal and ambiguous.  
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Furthermore, individuals have inconsistent preferences due to preference uncertainty. 

For instance: respondents who are positive towards a project may express a WTP of zero. 

This preference uncertainty may be an inability to cope with a hypothetical situation under 

uncertainty. Individuals may for instance struggle to decide whether they should attempt to 

provide an honest reply, or whether they should provide a reply which best represents the 

degree to which they favor the good or service under consideration (Brown et al., 1996). The 

reason for such inconsistencies may be causing WTP responses to become insensitive to the 

size of what is measured. Theoretically a rational consumer should consider more as better 

(Olsen, 2004). In the case of WTP however counterevidence has been documented. A study 

by Olsen et al. (2004) showed that there exist inconsistencies with regards to selecting a WTP 

value. In the study respondents maintained the same WTP value even after being 

methodically informed that the size of the effect was doubled.  

Income Bias 

WTP values are often interpreted as an indication of the likelihood that an individual 

will need to demand a service (at least in insurance theory), there may however exist 

inconsistencies when using WTP as an indication of risk averseness, due to the existence of 

income bias (Friedman, 1974). WTP might also be interpreted as an indicator of the extent to 

which the service or good measured is desired. A person with a higher income is however, 

likely to be WTP more, but may not in reality desire the good more. Ability-to-pay is not 

solely dependent on income or wealth, but also on the opportunity cost of spending a portion 

of income on a particular good or service (Russel, 1996). For instance, an individual with a 

yearly income of 300 000 NOK, could pay a dental health care bill of 50 000 NOK, but 

spending this money on dental care would involve a significant opportunity cost for this 

individual. If the yearly income of an individual is 1 million NOK, then this opportunity cost 

will likely be less momentous. Using willingness-to-pay as an indication of desire is thus 

limited. 

Strategic Bias and Compliance Bias: 

Respondents will occasionally answer what they tactically want to be WTP, and not 

what they actually would pay or can pay. Strategic and compliance bias can contribute to 

create overstated as well as understated WTP values. Such over or under-stating seems to 
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occur as a result of expectations about how much of an influence respondents believe their 

replies will have on future prices and provision of the good or service. Some respondents may 

for instance strategically underreport their WTP in an attempt to avoid binding to high 

payment obligations in the future. On the contrary, some individuals will choose to inflate 

their WTP values in an attempt to express opinions about their overall desire for the good. 

The ex-ante WTP might then be considered independent of future payment responsibilities 

(Mitchell and Carson, 1989). Essentially the presence of strategic bias will depend on the 

standpoints of the respondents, and on the interviewer’s ability to portray the importance of 

expressing true WTP values.  

Sample Selection Bias Nonresponse 

Some individuals may be more likely to participate in an interview, because the 

questions appeal to them. Conversely some individuals may fail to answer the questions 

because they find the questions unappealing (Mitchell and Carson, 1989).  
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6 The WTP study 

It is essential to intentionally design a study to achieve believable and useful results. 

Several study designs for use in data collection are available to researchers; choosing the 

appropriate method is an important ingredient in designing a study to fulfill its intended 

function. In this paper, the CV approach is a defendable choice of method; because a publicly 

financed dental health care scheme is (to most people) a hypothetical good, thus it would be 

difficult to apply a RPA. Moreover, the aim is to determine the maximum WTP, and a 

revealed WTP may however result in a skewed distribution of valuations, because people who 

do purchase a good are WTP for it at its current price, but might also be WTP a higher price. 

This may potentially provide a faulty picture because it ignores consumer surplus in an 

imperfect market, uncertainty compensation and externality effects associated with a public 

scheme. Furthermore, the small groups of individuals receiving publicly financed care are 

primarily in the youngest and oldest age groups, so the RPA would cause a biased age 

distribution in the sample. Asking a random sample of individuals using a SPA then seems the 

most reasonable method for determining population preferences. The data was collected with 

permission from the Norwegian Social Science Data Services (NSD). 

 Prior to the main data collection, a pilot study was conducted to reveal a superior 

method for data collection. Some of the findings and feedback are indicated below, along with 

the associated implications these had on the final study. 

Table 9: Some centrally influential findings from the pilot study, and the effect of the pilot on the final study 

Findings from pilot study Implications for final study 

WTA a tax increase was confusing for the respondents to 

imagine 

Only questions about  WTP will be 

asked  

Income categories were helpful in both telephone and 

face-to-face interviews. Individuals found it easier to 

indicate an income interval than an exact value. 

Income levels will be divided into 

categories, both in the telephone 

interviews, and face-to-face interviews. 

Although intrinsic motivations for provision of positive 

externalities are plausible. The pilot found that subjects 

found it challenging to take this into account. 

The questions in the study are 

formulated to only account for a sole 

individual. 

It may seem relevant to make individuals aware that they 

are in fact already paying for the dental health care of 

some groups in the population (Mitchell and Carson, 

1989); however, individuals were confused when 

informed about such matters in the pilot. 

Information of average current 

contributions (direct and indirect) 

towards dental care will not be provided 

in the final study, unless specifically 

demanded by respondents. 
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6.1 Designing the Interview Schedule  

The decision to use WTP rather than WTA, allows for further enquiry into the 

challenges associated with framing WTP questions. First, it is necessary to specify that it is a 

search for the maximum WTP, and not any arbitrary WTP value that is sought (Mitchell and 

Carson, 1989). Second, in order to finance a public dental health care system, it would be 

necessary to collect payments on a regular basis to keep the system afloat, thus respondents 

were made aware that the WTP values rendered are not a one-time investment (Mitchell and 

Caron, 1989). Thirdly, when using an open-ended approach on a hypothetical scenario, 

respondents often have trouble deciding on the answer. Subjects expressing difficulties were 

therefore asked to for instance, imagine how much they pay for other types of insurance and 

then contemplate how much they would value a publicly financed dental health care system in 

comparison. Finally, it will be important to know that the WTP values provided by 

respondents exclude the amounts that are already paid through taxes; it is the additional WTP 

that is sought. 

There are limitations associated with conducting studies using close-ended and open-

ended formulations. There are however, a few arguments that favor an open-ended approach 

in this setting. The main argument is that direct responses facilitate the search for correlations 

between the other variables and WTP. Secondly, individuals may, in a close-ended approach 

be more inclined to provide ‘yes-answers’, because they desire a public dental health care 

scheme. It would be difficult to find an appropriate starting point, because depending on 

whether the respondent sees this starting point as too low, or too high, protest answers are 

likely to increase (Mitchell and Carson, 1989). The pilot study showed considerable 

differences in WTP values between subjects, thus providing a non-bias-inducing starting point 

seems difficult in this setting. The respondents are therefore asked using an open-ended 

approach, with carefully formulated questions. In the context of dental care in Oslo a 

restricted WTP approach is arguably superior to a global one. First, it will be easier to specify 

that only direct dental health care benefits should be considered. Second, although dental 

health care services are currently mainly paid out-of pocket, candidates may be unfamiliar 

with measuring benefits (especially intangible benefits) thus to attempt to avoid incorrect 

responses a restricted approach is chosen.  

In this particular case, the two most viable candidates for such data collection included 

structured interviews using an interview schedule, and questionnaires. According to Kumar, 
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the main difference between these two methods is that in a questionnaire, the respondent 

writes down the answers independently, whereas in a structured interview with an interview 

schedule, the interviewer is available to clarify any potential ambiguities in the questions 

(Kumar, 2011). Following a weighting of the positive and negative aspects of each approach, 

a structured interview method using an interview schedule was chosen. A main advantage of 

this technique in this context is that different respondents will likely require dissimilar 

amounts of information about the study itself, or about the specific questions asked, in order 

to answer as correctly and realistically as possible (Kumar, 2011). There are however 

disadvantages with selecting this method compared with a questionnaire. It may prove more 

time consuming than simply providing a questionnaire and it will enable less anonymity. On 

the other hand, questionnaires tend to have a lower response rate (Fowler, 2009).  

The final interview schedule and the corresponding interview guidelines for 

interviewers can be found in Section 6 of the appendix. 

6.2 Sampling  

The study was limited to focusing on the Oslo population mainly due to simplicity, 

and resource constraints. Both the telephone interviews and the face-to-face interviews were 

sampled from the Oslo population. In general, the candidates of interest in this study were 

citizens of Oslo above the age of 21. Exclusion of individuals below the age of 21 was 

necessary due to the (partial) existence of public funding of dental services for this group.  

The aim of the study was to determine the population WTP, and therefore random sampling 

techniques were used.  

Sampling of candidates for the face-to-face interviews was done through a simplified 

area probability sampling. The city of Oslo is divided into 15 districts (bydeler). Table V in 

the appendix provides an overview of these areas along with the respective population size in 

each district. Presuming that most individuals purchase foods at some point, various grocery 

stores were selected as locations for the surveying. This is also more convenient than more 

complex area probability sampling techniques given the current time frame.  

For the telephone interview, the sample of candidates is based on a list of randomly 

selected telephone numbers of citizens between the age of 21 and 75 living in Oslo, kindly 

provided by Gule Sider® (a telephone directory provider in Norway). Ages above 75 could 
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not be provided due to ethical considerations, though individuals above this age were also 

included in the interview if they answered the telephone and were willing to participate. 

Although most people do have telephone numbers, some are not registered in the directory. 

Such self-excluded individuals may represent specific subgroups of the population; if so, 

these groups are likely underrepresented in the sample unless they are adequately represented 

in the face-to-face interviews. On the other hand, telephone interviews overcome some 

selection limitations that might occur in face-to-face interviews, arising from for instance, 

subgroups that tend to stay at home during the day (Fowler, 2009). 

In total the sample size was 535, however a total of 32 respondents were from outside 

Oslo and were therefore excluded in the main analysis. In the telephone interviews, 1073 

individuals were phoned, among these 120 were included in the study, 119 individuals 

answered the telephone, but did not wish to reply, and 18 were excluded from the study 

(based on the exclusion criteria). The overall response rate if only individuals who did answer 

the telephone are considered, was 51 %. In the face-to-face interviews, the sample size was 

413 individuals, of which 383 were from Oslo. With a response rate of approximately 48% in 

total (although the response rates in the various districts were diverse).  

6.3 Variable Overview 

Listed in the two subsequent Tables are the main characteristics of the variables used 

in the data analysis. The first Table shows the continuous variables and the second Table 

provides an overview of the categorical variables. 

Table 10: An overview of the main characteristics of the continuous variables used in the analysis 

Variable (sample size Range Mean Median Mode 

Amount respondent is willing-to-Pay (446) 0 <  X < 100 000 NOK 1930 

NOK 

1000 

NOK 

1000 

NOK 

Age of respondent at point of interview (503) 21 < X < 89 years 43 years 39 years 26 years 

Amount paid at dentist during the past 12 

months 

0 < X < 100 000 NOK 3163 

NOK 

1000 

NOK 

1000 

NOK 
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Table 11: An overview of the characteristics of the categorical variables used in the analysis 

Variable (sample size) Category 

Number of 

respondents in 

category 

Percentage of 

respondents in 

category 

Age (503) 21-25 years 88 18 % 

26-35 years 137 27 % 

36-45 years 71 14 % 

46-60 years 106 21 % 

61-70 years 74 15 % 

71 years and above 27 5 % 

Educational Level (501) Middle School and less 30 6 % 

High School 124 25 % 

Higher Education 347 69 % 

Income level (428) 0 – 99 999 NOK 34 8 % 

100 000 – 299 999 NOK 77 18 % 

300 000 – 399 999 NOK 49 12 % 

400 000 – 599 999 NOK 122 29 % 

Income ≥ 600 000 NOK 146 34 % 

Preference for a publicly 

financed system  (503) 

Yes 411 82 % 

No 92 18 % 

6.4 Primary Descriptive Results 

The investigation of these data will focus on the WTP among respondents in the 

population. It is interesting to look at both how many had a preference for a publicly financed 

system for adults, and how much respondents were WTP for such a scheme. It is also relevant 

to investigate how much individuals paid at the dentist in the past year in order to interpret the 

effect of past expenses on WTP and to enable a search for inequalities 

The mean amount respondents were WTP, was 1930 NOK; and among the individuals 

who were WTP, the mean WTP was 2405 NOK. The results are illustrated in the Table 

below: 

Table 12:  The percentage of individuals in the Oslo sample who were WTP, how much (on average) 

respondents were WTP, and the WTP among the individuals who stated that they would be WTP.  

Type of interview 

Percentage of respondents 

who were WTP for a 

publicly financed dental 

health care system 

Mean WTP 

among entire 

sample 

Mean WTP among 

respondents who 

were WTP 
Face-to-face interviews 85.6 % 1946 NOK 2316 NOK 

Telephone interviews 71.6 % 1877 NOK 2775 NOK 

Total 82.4 % 1930 NOK 2405 NOK 
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In total 82% reported that they would be WTP for a publicly financed dental health 

care system, and thereby presumably have a preference for such a system. The distribution of 

rendered WTP amounts is shown below:  

 

 

The mean expenditures on dental care was 3163 NOK, with a median of 1000 NOK, and with 

expenses ranging from 0 to 100 000 NOK, as can be seen from the Table below. 

Table 13: The mean, median and range of dental care expenses among the Oslo respondents in the face-to-

face and telephone interviews and in total. 

Type of interview 

Mean dental care 
expenses in past 
12 months 

Median dental 
care expenses in 
past year 

Range of dental care 
expenses 

Face-to-face interviews 3081 NOK 1000 NOK  0 < X < 100 000 NOK 

Telephone interviews 3438 NOK 1000 NOK 0 < X < 100 000  NOK 

Total 3163 NOK 1000 NOK 0 < X < 100 000 NOK  
 

  

Figure 2: Percentage of respondents in each willingness to pay category 
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The amounts respondents were WTP seemed to be associated with how much they 

paid at the dentist in the past year: the relationship can be seen in the following figure: 

 

A search for correlations between income and amounts respondents were willing-to-pay was 

negative and not found to be significant. A negative correlation (sig. < 5%) was also found 

between the preference for a publicly financed system and income.  

The sample had a mean age of 43 years and a median age of 39 years, ranging from 21 

to 89 years. The distributions of income and educational levels can be found in Table VI in the 

appendix. Educational and income seemed to be related, though a correlation of these 

variables was not found to be significant.  

 

 

 

 

 

Figure 3: The mean WTP among respondents who were WTP (i.e had a preference) for 

a public dental health care scheme and the amount paid at dentist in past year. 
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6.5 Description of Regression Analyses 

To enable further explorations of the tendencies and associations identified in the 

preliminary analysis, five core binary logistic regressions were undertaken and analyzed 

(details on the method can be see section 3, and regression output can be found in section 5 of 

the appendix) .In addition Microsoft Excel (Microsoft, 2007) was used to allow further 

investigations. The regressions were done using IBM SPSS Statistics version 20 (released in 

2011). The use and coding of each dependent variable included in the regression can be found 

in the Table below. 

Table 14: An overview of the dependent variables used in the main analysis, arguments for recoding and a brief 

description of their relevance to further analysis. 

Dependent Variables Coding and purpose of investigation  

Preference for a publicly 

financed system (whether 

respondent was WTP) 

Coded as the original dichotomous variable (yes/no) 

This variable will give an idea of both the number of respondents, and 

potentially the characteristics of these respondents.  

Respondents WTP > 1930 

NOK (the mean) 

This was converted from the continuous reports of amounts respondents 

were WTP. The mean seems a logical cut-of point to evaluate the 

characteristics of individuals who were willing-to-pay more than average. 

The variable was coded as dichotomous. 

Respondents WTP > 1000 

NOK (the median) 

This was also converted into a dichotomous based on the original continuous 

amounts of WTP rendered. The median also seems to be a logical cut-off 

point, to evaluate characteristics of respondents. The median and mean 

differ, indicating a skewness in the data (mostly due to several zero 

responses), therefore looking at both the mean and median is interesting. 

Paid > 1000 at dentist in past 

12 months 

The amount respondents paid at the dentist in the past year was originally 

collected as a continuous variable, but converted into two categories cased 

on the median value (1000 NOK). This variable is interesting in evaluating 

associations between dental care expenses and the independent variables. 

This can contribute to reveal potential inequalities. 

Paid nothing at the dentist  in 

the past 12 months 

This variable was added to evaluate the characteristics of individuals who 

did not visit the dentist in the past year. This variable was also added to 

enable a search for inequalities.  
 

 

Furthermore, age, education and income were selected as the independent variables. Age was 

originally collected as a continuous variable, but was later converted into six categories to 

enable adequate comprehension of age discrepancies. With regards to education, the two last 

original categories: less than 4 and more than four years of higher education were later 

merged into the category: Higher education (these groups had coinciding results). Lastly, 

income was measured according to the categories in the interview schedule; some of these 

categories were later merged, due to the small sample size of some groups. To see the original 

categories please see the interview schedule (in section 6 of appendix).  
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6.6 Results 

Preferences for Public Financing   

From investigating associations and tendencies in the dataset, it seems that most 

individuals (81%) do favor a publicly financed dental health care system. The regression 

results can be found below: 

Table 15: Results of the binary logistic regression on the dependent variable: preference for a publicly 

financed dental health care system (i.e. respondents who were WTP) for a publicly financed system) 

Independent Variables 

Dependent Variable 
Preference for a publicly financed system 

β 
(S.E) 

Odds Ratio 
(OR) 

Confidence Interval for OR. 
Lower Upper 

Age (continuous) 
-.03

*** 

(.01) 
.98 .96 .99 

Middle School or less     

High School(1) 
.81 

(.56) 
2.26 .76 6.73 

Higher education(2) 
1.02

* 

(.53) 
2.76 .99 7.73 

Income 0 – 99 999 NOK     

Income 100 000 – 299 999 NOK(1) 
1.20

** 

(.54) 
3.32 1.15 9.57 

Income 300 000 – 399 999 NOK(2) 
2.18

*** 

(.75) 
8.86 2.05 38.19 

Income 400 000 – 599 999 NOK(3) 
.67 

(.48) 
1.95 .76 4.99 

Income ≥ 600 000(4) 
1.11

** 

(.49) 
3.02 1.16 7.89 

Constant 
.90 

(.69) 
2.46   

(***= significant at 1% level; **=significant at 5% level; * =significant at 10% level) 
(S.E is the standard error of β) 

 

 

Age had a small, but statistically significant effect on whether the respondents were WTP or 

not (p-value = 0.003, OR=0.98). The youngest age groups seemed to be most likely to be 

WTP for a publicly financed dental health care system. 

Individuals with a higher education were more likely to have a preference for public 

financing of dental care (as can be seen from Figure VI in the appendix) and  individuals in 

the lowest income group were considerably less likely to be WTP for a publicly financed 

dental health care system. 
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How high is the Willingness-to-pay? 

The amounts that individuals are WTP for this system seem to depend on their age, 

educational level, and income, but also on how much they paid at the dentist in the past year 

(this last tendency will be explored in the next section). Respondents in the lowest age group 

seemed to be more likely to be willing-to-pay more. This age result is foreseeable, because 

the potential gain (assuming that the scheme is maintained if it is initiated) is larger for 

younger individuals.  

Furthermore, it seems that although respondents with a higher education were more 

likely to favor initiation of a publicly financed dental health care system, the willingness-to-

pay more than the mean (and median) seems to decrease with education. One potential 

explanation could be that respondents with a higher education have lower personal dental care 

expenses. Lastly, as the income level increased, respondents seemed to be WTP more than the 

mean (and median). Furthermore, the two highest income groups had a significantly higher 

chance of being WTP more. 

Dental Care Expenses  

In general, respondents aged 21-25 years were least likely to have paid more than the 

median (1000 NOK) in the past year. As age increased, the probability of paying more than 

the median increased. The difference between the youngest age group and respondents aged 

46-70 was significant at the 1% level. Furthermore, as the educational level among 

respondents increased, the probability of having paid more than the median increased. It 

seems that individuals with a middle school education or less, experience the highest dental 

care expenses.  

Lastly, it seems that the lowest income group was least likely to have expenses above 

the median in the past years. The other income groups seemed to, on the whole, be twice as 

likely to have dental care expenses above the median amount. 

Similarly important is the respondents who paid nothing at the dentist in the past year. 

With increased age the probability of having paid nothing at the dentist decreases. The 

youngest age group was most likely to have paid nothing.  
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The lowest educational group was least likely and the lowest income groups were 

(contradictingly) most likely to have paid nothing at the dentist in the past year. The result 

was significant for the three highest income groups, compared with the lowest income group. 

The Figure below shows the association between income and paying nothing at the dentist. 

6.7 Results Summary 

The preliminary analysis revealed interesting relationships between the variables 

which were arguably meaningful to explore further, especially in relation to inequalities. The 

most central descriptive results, will be further evaluated in Chapter 7, hence this section will 

mainly focus on the findings related to inequalities. 

Individuals with a lower education paid relatively more at the dentist and were more 

likely to have paid nothing in the past 12 months compared with other educational groups. 

Individuals with a lower education were less likely to be WTP, but were most likely to be 

WTP more than the mean and median. Individuals with a lower educational level also 

however, tended to have a lower level of income. Due to the unequal number of respondents 

in each educational category, income can be considered a superior basis for further 

investigations in this section 

Figure 4: The percentage of respondents in each income category who did not pay for dental 

care in 2012 
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The highest income groups were most likely to be WTP more than the mean and 

median for a publicly financed scheme. The lowest income group had higher dental care 

costs, but was less likely to be WTP and WTP less (also after respondents with a WTP=0 

were removed). This tendency is further illustrated by Figures VII, VIII and IX in the 

appendix. Further evidence of income inequalities can be seen from Figure 5 (in the previous 

section), where the lowest income groups seem to be less likely to visit the dentist (measured 

by the number of respondents who paid nothing at the dentist in 2012). This tendency could 

likely, at least in part, be explained by differences in need, however a difference of 26 % 

between the highest and lowest income groups, and a difference of 30 % between the groups 

most frequently and least frequently reporting zero costs in the past year is perhaps unlikely to 

be solely attributed to need. One possible explanation could be that as dental care changes 

from being a normal good to a necessary good, demand becomes more inelastic and 

consumers accept prices above their relative ability to pay. There seem to be two groups in 

favor of the system. First, individuals who have the highest costs; such costs are probably 

difficult for many to manage. Second, individuals who paid nothing, or paid the ‘typical’ cost 

of a check-up, also seemed to favor the system, perhaps these individuals are in favor of equal 

access for all, or are risk averse to uncertainty of future costs. Despite such conjectured 

reasons for these findings; the most interesting is perhaps that: both individuals who seemed 

to have purchased dental care as a necessary good, and those who seemed to have purchased 

dental care as a normal good appear to favor a publicly financed dental health care scheme for 

adults.  

The amounts that individuals are WTP in relation to previous expenses suggest that 

individuals are WTP actuarially fair premiums when their personal dental care expenses are 

small. As the expenses increase, however, individuals are not WTP the amount that it costs to 

finance their own dental care (as shown by Figure 4). This in itself suggests either, that 

individuals who have high costs do not expect to have such high costs again, or that 

individuals are paying more than they are relatively able to pay regularly. There is a big 

difference between paying 10 000 NOK one year, and paying 10 000 NOK every year! Hence 

risk pooling might be a useful way to share the risk of bearing such high costs. 
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7 Costs, Benefits and Socioeconomic 

Viability  

The results indicate that individuals were WTP on average 1930 NOK. Setting aside 

the difficulties associated with designing a system, and assuming in the first instance, that the 

results are unproblematic and generalizable to the entire population; this result can be 

compared with data from Finland (a country similar to Norway in many respects). Although 

all the costs associated with a publicly financed system are not accounted for here, the results 

in this Chapter provide an overall indication as to whether a publicly financed system could 

be considered viable. The discussion Chapter will further take into account additional 

limitations, and probable challenges associated with a potential reform, 

Data from Statistics Finland indicate that the per capita expenditure on dental care in 

Finland has had a steady increase from 1999 until today. The reform in 2002 (indicated by the 

red line in Figure 6 below) aimed to reduce inequalities in the market for dental care in 

Finland, and resulted in the inclusion of additional groups, procedures and treatments into the 

publicly financed portion of the dental health care system (Niiranen, 2008), causing a jump in 

dental care expenses of approximately 20 % (2002 - 2004). Over time, however the costs 

seem to stabilize (Finnish National Institute for Health and Welfare, 2013). Assuming that the 

pattern seen from Figure 6, below, will proceed in the same direction, the data was 

Figure 5: Per capita expenditure on dental care (excluding private costs) in Finland, from 2000 to 

2010, and linearly extrapolated results from 2010 to 2013 (measured in Norwegian Kroner), 

(Finnish National Institute for Health and Welfare, 2013) 
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extrapolated to 2013. From the extrapolation, it seems that the dental health care system in 

Finland will cost approximately 1500 NOK per person in 2013 (Statistics Norway, 2012b, and 

adjusted for PPP according to Norges Bank, 2006). 

It should be noted that the expenses on dental care in Finland are not synonymous with 

the costs of a fully publicly financed dental health care system. Nonetheless these costs do 

cover a larger scope  than what is currently financed in Norway (for instance, urgent oral 

health care and student health care are covered more widely in Finland), and is therefore an 

approximate indicator of what the costs of a full reform would, at least, entail. For more 

information about which treatments, procedures and groups covered by public financing in 

Finland, see the extracts about dental care from the Finnish Health Care Act (Ministry of 

Social Affairs and Health, 2010) in Section 7 in the appendix.  

The average WTP among the Oslo sample amounted to 1930 NOK, and in theory, a fully 

publicly financed dental health care system is economically viable if:’ 

 

WTP ≥ Costs.  

In this case:  

             , and                  

1930 NOK > 1500 NOK, 

 

therefore a publicly financed scheme can be considered feasible from an economic 

perspective. 

 There are however limitations associated with using data from Finland. The limitations 

will be discussed in the next Chapter.  
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8 Discussion 

The majority of the population is WTP to finance a publicly financed universal dental 

health care system in Norway. The analysis also indicates that the average WTP is greater 

than the per capita costs associated with the dental health care scheme in Finland. In addition 

there is evidence that socioeconomic inequalities exist in the current dental health care 

system; hence the arguments favoring the involvement of nonmarket institutions are, at least 

to some extent, in present. The successfulness of any scheme would however be dependent on 

the design of the scheme. The challenges associated with the organization of a reform will be 

reviewed following the subsequent section on limitations associated with the data analysis. 

8.1 Limitations 

There are several limitations associated with the estimations made in the analysis. The 

first limitations that will be explained are associated with the use of cost data from Finland, 

and the second are associated with the WTP study.  

8.1.1 Limitations of the Cost Data from Finland 

To better estimate the capability of financing a fully publicly financed system, the total 

expenditures from both public and private dental care in Norway can be used as a starting 

point. It can be assumed that approximately 9 billion were spent on dental health care in 

Norway in 2011 (if we assume that the costs in the private market have increased 

proportionately with public costs), this entails a total per capita cost of approximately 1829 

NOK (including both private and tax based financing). If the effects of a 20% jump in costs 

(as occurred in Finland) is taken into account, the per capita costs of public financing would 

amount to 2271 NOK. If we take the current taxation based contribution of 589 NOK 

(calculated based on data from 2011) (Statistics Norway, 2012b; Ekornrud, 2012) into 

account, the additional cost of a publicly financed dental health care system would amount to 

1606 NOK.  
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If the same requirement for socioeconomic viability that: WTP ≥ Costs is applied, and  

 WTP = 1930, and the Cost = 1606 NOK, then:  

                 ,  

hence a publicly financed dental health care scheme can still be regarded as economically 

feasible.  

If we ignore the issues of perfect price discrimination of WTP, we can say that 

(theoretically) the public is WTP a sufficient amount to finance a public dental health care 

system. Another fundamental argument which adds to the viability of a publicly financed 

dental health care system in Norway has to do with the relative costs of dental care to society. 

The current system finances dental care, chiefly at the beginning of life, and at the end of life. 

Financing dental care over time might in theory, contribute to reduce the costs at the end of 

life. Furthermore, in the long run, as knowledge about dental care advances, and 

improvements in technology occur, the overall dental health status of the population should 

increase. This trend can be observed through quality indicators on dental care (see: Ekornrud , 

2012). Then the high costs of dental care among elderly will likely decrease, and some of the 

resources currently spent on the elderly, could possibly be spread amongst the whole 

population in the future. 

 The limitations associated with the cost data is only one aspect of the limitations 

associated with the results from the WTP study. The limitations with measuring WTP using 

contingent valuation must also be taken into account, thus this will be the focus of the next 

section. 
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8.1.2 Limitations of the WTP study 

The results are only as good as their limitations permit. There are certainly restrictions 

associated with the data and the analysis; these must be addressed prior to concluding on the 

socioeconomic viability. 

Hypothetical Bias and Outcome Uncertainty  

Uncertainty about how the ‘new’ dental health care scheme will be, might give poor 

results. We can for instance consider the level of certainty associated with the outcome: 

citizens will not truly know what a public dental care system will provide. Even if the 

expected or desired scheme is well described ex ante, individuals are aware that political 

promises do not always hold, and therefore uncertainty about the outcome still exists, in 

addition, individuals may consider a publicly financed dental health care system in different 

ways. A common question asked by respondents, was concerning the organization of a 

potential scheme: whether it would be more efficient than the current scheme, and whether it 

would allow better access to dental health care. As an interviewer these questions are difficult 

to answer, since such areas of discussion would have to occur if the population considers it 

desirous to develop a publicly financed dental health care scheme (as developing such a 

scheme could become a costly affair). 

Another point related to the hypothetical nature of the study, is that, if, on average, 

citizens in Oslo are WTP the amount required to introduce a dental care scheme, it is 

unrealistic that the system for financing such a scheme will take each individual’s WTP into 

account. The impossibility of perfect price discrimination will lead some individuals to pay 

more than they were WTP ex ante, and others to pay less than they were WTP ex ante. Such 

seemingly inefficient distributions of costs may affect fairness and hence desirability of the 

scheme. 

Income Bias  

This study enables a comparison of WTP and ability to pay, because both are 

measured; however, household income levels may not be fully indicative of ability to pay, 

because this would also depend on household expenses. There are some indications that 

individuals with a higher income are WTP more for dental health care. These differences 

could be taken into account upon designing a publicly financed system. 
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 Strategic Bias and Compliance Bias 

Respondents are asked to state their maximum WTP. A common question asked 

among respondents was: how much will it take (or cost) to have a publicly financed dental 

health care system? This is an indication of existence of strategic bias, because individuals 

want to: either “pay what it takes”, or know how much it would cost in order to make their 

final decision on the matter. Through the formulation of the questions in the study, 

respondents were informed that offering a publicly financed dental health care program would 

entail an increase in taxes or other forms of payment. This seems to have set off some protest 

answers. Several respondents stated that they did not wish to pay more, and that they want a 

dental care system to be financed by the taxes already paid to government. This would in 

reality involve a shift in prioritization away from another area of public spending; thus it 

would entail an opportunity cost. To explore this further, one could ask respondents which 

areas of government spending they would consider down-prioritizing; then, based on the 

results run a new round of interviews with a series of dichotomous choice questions, to 

consider whether a reallocation of current spending is preferred.  

Another form of bias that may have occurred is compliance bias; where the respondent 

is attempting to answer the question in a way that they think will please the interviewer 

(Mitchell and Carson, 1989). Some respondents asked what the ‘normal’ reply was to the 

WTP question, because they found it tricky to answer; others sought confirmation on their 

answer. Although the interviewers were instructed to attempt to remain neutral, body 

language may for instance have had an unknown effect on the elicited values. One way of 

avoiding (or at least revealing) this type of bias is to have several interviewers, which was 

done in this study; however any search for differences between interviewers was not 

undertaken, because this was (regretfully) not registered. 

In addition, when individuals were asked to join the study the interviewers presented 

themselves as students from the University of Oslo; thereby, individuals who have ties to the 

university, or have particularly large dental health care problems may have been more 

inclined to participate. This might be the case, as the majority of the sample had a higher 

education. From looking at the distribution of educational backgrounds in the sample, there 

are some indications of such a tendency. The sample for the highest educational group was 

the largest, while this group is, in reality, the smallest in the Oslo population, according to 

data from Statistics Norway (Table: 08921). 
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Sampling Bias 

Area probability sampling was used; however, respondents in some areas were far 

more reluctant to answer questions than others. This resulted in relative under- or 

overrepresentation of certain districts in the sample. The purpose of the area probability 

sampling, was however mainly to obtain a random sample, and not to compare results across 

districts. In an optimal situation, however more time should have been spent in the areas 

where response rates were lower, to obtain an unbiased sample; time and resource restrictions 

were a hindrance of achieving this. For more information about the sample size in various 

districts in Oslo (and outside), please see Table VII in the appendix. 

Unit Nonresponse Bias 

Unit nonresponse occurs when an individual is unwilling to participate in the interview 

(Mitchell and Carson, 1989). This occurred both in the face-to-face interviews and in the 

telephone interviews. In the face-to-face interview this is rather simple, as it would entail 

individuals who were asked but did not wish to answer. In the telephone interview, this could 

include the individuals who did not pick up the phone, but most importantly, the individuals 

who did answer the phone but did not wish to participate. The unit response rates were 

calculated for: individuals who did not answer the telephone (response rate = 11%), 

individuals who did answer the telephone, but did not participate (response rate = 51%), and 

individuals asked to participate in the face-to-face interview, but declined (response rate 

48%). This bias could have been improved, for example by re-phoning the nonresponse 

population; the timeframe for this thesis did however not permit this. 

Item Nonresponse Bias 

Item nonresponse bias occurs when individuals’ participate in the interview, but refuse 

to answer some specific questions, for various reasons (Mitchell, and Carson, 1989). In this 

study the main question that produced this bias was the income question, some individuals 

were reluctant to answer this question especially in the telephone interviews. The income 

question was strategically divided into categories and placed at the end of the interview 

schedule to try to increase response rates among individuals who retract when asked about 

income (Mitchell and Jolley, 1996). With the large amount of available information online 

about an individual once their telephone number is known, it is unsurprising that the item 
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nonresponse is higher among those interviewed via telephone. Some respondents also refused 

to answer the WTP question, and expressed an inability to imagine the hypothetical scenario 

meaningfully. An overview of the item nonresponse rate for these two questions can be found 

below. 

Table 16: Item nonresponse rates for questions 6 and 7 (how much respondents were WTP and 

income levels) for the telephone interviews, face-to-face interviews, and in total. 

 Face-to-face Telephone Total  

Item nonresponse question 6 

(how much respondent is WTP) 

10 % 15 % 11 % 

Item nonresponse question 7 

(income) 

10 % 32 % 15 % 

 

Nonresponse rates for questions about WTP can often reach as high as 20 to 30 percent 

(Mitchell and Carson, 1989). In this study, however, the nonresponse was not as high for the 

WTP question, probably because the interviewers provided the respondents with examples 

such as: imagine how much you pay for other types of insurance and compare this to your 

valuation of dental care. Arguably, such information may have helped the respondents make 

better informed decisions, and thereby provided more accurate WTP values. According to 

Mitchell and Carson (1989), however, protest answers might be preferred to uncontemplated 

responses. 

8.1.3 Validity 

Assessing the validity of the CV study is a crucial part of determining the usefulness 

of the results obtained. Validity is essentially the degree to which an instrument measures 

what it is intended to measure, and not some other phenomenon (Muijs, 2004). In this study, 

this primarily involves determining the extent to which the answers rendered are a true 

reflection of the overall desire and WTP for a publicly financed dental health care system. 

Validity can be divided into four categories: content validity, criterion validity construct 

validity and external validity, these three groups will be explained and reviewed in relation to 

the CV study. The questions about age, residence, educational level, and amount paid at the 

dentist, seemed relatively unproblematic, therefore the discussion on validity will mainly be 

in reference to questions 5 and 6 (about WTP). 

Content validity refers to whether or not the questions themselves are adequate and 

formulated in a manner which allows the respondent to provide the answers sought after by 
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the interviewer (Mitchell and Carson, 1989). In this study individuals were asked whether 

they were WTP for a publicly financed dental health care system for adults in Norway. It was 

necessary to provide examples of how this payment might occur. Some respondents answered 

that whether or not they were WTP would depend on the design of the scheme; nonetheless 

respondents (mostly) replied that they were WTP. If a more detailed description of a potential 

system had been provided, respondents may have replied differently. The question about how 

much individuals would be WTP was perhaps less ambiguous in this respect since 

respondents were informed that all necessary treatments would be included, but not beauty 

treatments and such. On the other hand, some interview subjects responded that their WTP 

would, in principle depend on several factors, especially the mode of organization of the 

scheme. Some were for instance; skeptical to paying for individuals with poor dental hygiene 

(i.e. they were concerned about moral hazard). Problems related to content validity are often 

tricky to examine in a non- subjective manner (Mitchell and Carson, 1989). It is hence 

difficult to evaluate the extent to which content validity was achieved in the study. 

Criterion Validity is concerned with whether the instrument used produces results that 

coincide with other authoritatively valid sources known to explain the theoretical construct 

under consideration (Mitchell and Carson, 1989). Assessing this in CV studies is often a 

challenge, because such studies are used to value good or services in hypothetical market 

settings. In relation to this WTP study, the criterion validity is to a large extent unknown. For 

this reason it seems more appropriate in this scenario to evaluate the construct validity.  

Construct validity, refers to whether responses provided are in agreement with known 

theoretical concepts. In this case, for instance, there were two primary outcomes supporting 

construct validity. Firstly, last year’s expenses expressed among respondents from Oslo were 

similar to the mean costs expressed in the Living Survey from 2008 (with a difference of only 

162.19 NOK).  Secondly as publicly financed dental care acts as a type of insurance, WTP 

will also depend on the expected future costs on dental care. The WTP seemed to correspond 

more closely with past dental care expenses (which corresponds with insurance theory). A test 

for content validity, could involve testing for positive income elasticities (as income increases 

so should WTP). Positive income elasticities, however, are only appropriate for normal goods, 

but dental health care might become a necessary good (in case of emergency, pain etc.), a 

luxury good (if a treatment is desired, but not necessary) or a normal good in demand, 
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depending on the situation. Although there was a tendency for WTP to be higher among 

higher income groups, this scope test seems somewhat erroneous to apply in this setting. 

Finally, external validity (generalizability) refers to the extent to which the results of 

study can be applied to other settings than the original setting of the study (Muijs, 2004). 

First, the generalizability of the study to the Oslo population, and second the generalizability 

of the study to the Norwegian population on the whole, will briefly be considered. 

The results can be regarded to be representative of the Oslo population if the 

demographic results correspond with official statistics for Oslo (from Statistics Norway: 

Table: 08921), and the dental expenses reported correspond with the dataset from 2008. With 

regards to age, the distribution among the sample population can be considered representative 

of the Oslo population, as shown by the Figure X in the appendix. The results for the 

distribution of income and education among the Oslo population however, did not show such 

a congruent trend. Moreover, if the group of nonrespondents represent particular sub-group(s) 

of the population that produce dissimilar results to the remaining respondents in the study, 

this then poses a threat to the generalizability of the study. Since income and educational 

groups seem to have been misrepresented in the sample, yet the results on WTP and dental 

expenses (which essentially are the questions of prime importance in this particular study) are 

similar across studies, then it is difficult to establish whether these results are certainly 

generalizable to the Oslo population; this poses a restriction on the validity of the results. 

It is accordingly difficult to decide whether the results are generalizable to the 

Norwegian population on the whole. In addition, with regards to generalizing to the whole 

Norwegian population, one of the central issues is that, the existing dental health care market 

in Oslo can be considered different from markets in other parts of the country. Therefore it is 

difficult to say whether the WTP of the Oslo population corresponds with the remainder of 

the Norwegian population. A small sub-sample of respondents asked were from other areas 

than Oslo, the results that these individuals provided were similar with regards to amount paid 

at dentist in past 12 months, and with regards to the percentage of respondents reporting that 

they would be WTP for a publicly financed dental health care system, however, the amount 

individuals were WTP was (on average) smaller than the amounts reported by the Oslo 

population (1098 NOK outside Oslo and 1930 NOK in Oslo). This of course does not provide 

sufficient evidence to evaluate generalizability of these results to the whole population. 
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8.1.4 Reliability 

Since the question is formatted in an open-ended matter, the chances for reliability 

problems are higher, because individuals are not used to setting a price on a hypothetical good 

(Mitchell and Carson, 1989). The result is that many individuals may have over- or 

understated their WTP for various reasons, resulting in outliers. It is however, difficult to 

decide which reported values are outliers due to some individuals really wanting to pay a lot, 

or whether they are adverse responses due to strategic behavior among respondents. The 

appropriateness of the approach chosen to handle outliers is dependent on the underlying 

cause of the outlier (Mitchell and Carson, 1989), which is difficult to determine ex post. 

Furthermore an overstated aggregate WTP is more probable, since costs are non-negative. 

Another method for assessing the reliability is to compare the results of the face-to-

face interviews with the results from the telephone interviews with the purpose of detecting 

whether the result is independent of the mode of data collection. The median expenses for 

dental care was 1000 NOK both within the dataset (between telephone interviews and face-to-

face interviews), and across the two datasets (this dataset and the cross sectional living 

survey).  As Tables 11 and 12 show, the mean expenses on dental care were similar between 

the two interview methods, and the mean total WTP values elicited were remarkably similar, 

albeit less similar when individuals who were not WTP were excluded. 
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8.2 Designing a Publicly Financed Scheme 

The design of the system would be an important precursor to developing a good, 

sustainable system. The true WTP of society for a publicly financed dental health care system 

would essentially depend on the design and long-run successfulness of the scheme. The aim 

of the financing scheme will be to attempt to take the dissimilar motivations of different 

individuals into account and effectively induce the population to avoid dental health 

problems, and to achieve a satisfactory level of dental health care. Of course this discussion 

could discourse into an analysis of what can be considered a satisfactory level, such 

discussions will however, be left to dental health care professionals. 

Mode of Financing 

Whether a scheme should be financed by means of increased taxation, through 

reallocation of existing resources, through out-of-pocket payments, or a combination of some 

or all of the above is an important question. In order to decrease costs for society, and to 

decrease undesirable dental health states, the optimal dental health care system can be said to 

be one which facilitates early treatment and enables prevention of more extensive treatment.  

One of the primary modes of financing the public sector in Norway is income- and 

wealth tax (Ministry of Finance). The WTP study found that higher income groups were more 

likely to be WTP, and lower income groups were less likely to be WTP the amount they 

actually expended on dental care in the past year. There seems to be evidence of income 

inequalities, thus progressive taxation as a primary means of collecting finances is likely. A 

significant point, however is that some of the respondents asked about WTP, may not in fact 

be paying income tax. If this group were excluded, the average population WTP may have 

been different. A final point to be made about the advantages of taxation is that since this 

system is already in place, high transaction costs are avoided. 

A further relevant point to consider is whether dental care expenses should be included 

under the existing ceiling for health care expenses. Respondents in the WTP study frequently 

argued that dental care expenses should be included under the existing ceiling for deductibles 

on health care. It hardly seems fair that individuals who have abnormally high dental care 

expenses must cover all the costs, whereas others have high expenses on other forms of health 

care and are reimbursed. From the cross sectional study, it was found that approximately 5% 
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of the population in 2008 experienced costs of 10 000 NOK or above (that is 220 752 

persons), this burden is undoubtedly higher for low income groups.  

Challenges of Asymmetric Information 

The main challenges associated with designing an efficient dental health care scheme 

are related to asymmetric information. This prevailing market failure will likely be a key 

challenge under public financing; both on the supply- and demand-side. One major demand-

side problem which will likely be increased through public financing is moral hazard. There 

are two main forms of moral hazard: the first involves that some individuals will have fewer 

incentives to spend money on preventative care for their teeth, because the risk of economic 

consequences is relatively small or absent. Moreover, some individuals will undergo a greater 

amount (in frequency or scope) of dental care than is normally necessary, simply because the 

treatment is readily available (Pauly, 1986). Such situations lead to an under-provision of 

benefits, and thus increased costs for the third-party payer (which would be the state and the 

contributions from citizens) which is unfortunate (McGuire et al., 1991). 

On the supply side, the problems of asymmetric information will likely prevail, 

whether a reform would increase or decrease the prevalence of this problem is however, 

difficult to predict. The case is such that the provider holds more information about the oral 

health status of the consumer than the consumer himself. In addition, dental health care might 

(as in health care) be described as a credence good: a good where the quality is largely 

unknown even after ended care (Darby and Karni, 1973). This creates a situation where the 

demander is almost entirely reliant on the supplier to define and determine his need for 

treatment. The result of this supremacy which the demander holds will depend on his overall 

aim(s) (McGuire et al., 1991). If he aims to maximize dental health care, the risk of 

mistreatment will be unrelated to motivation. If the supplier aims to maximize profits 

(personal, or occupational), then there is a risk of overtreatment (Le Grand, 2003), perhaps as 

a result of supplier-induced-demand; a situation in which providers offer more services than 

necessary to the consumer  with the intention of increasing profits (Culyer, 2005). The 

existence of induced demand in provision of health care is not a unanimous perception among 

researchers (see for instance: Feldman and Sloan, 1988; and Rice and Labelle, 1989). 

Nonetheless, possible evidence of the existence of this phenomenon among dental health care 

providers was seemingly found in an assessment undertaken by The Norwegian Consumer 
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Council. Large discrepancies in both prices and types of care, proposed to the exact same 

patients at different dental care providers were revealed (The Consumer Council of Norway, 

2011). Another problem related to profit-maximizing behaviors is cream-skimming: a 

situation where the patients with the highest expected profits (or lowest expected costs) are 

intentionally selected (van Barneveld, et.al, 2000) with the aim of increasing profits or 

reducing efforts. The consumer is not sovereign, and the provider is acting both as a supplier 

and (in part) demander of the services rendered (McGuire et al., 1991). 

Potential Solutions 

The organization of a dental health care service will imaginably face similar 

challenges as those found in the primary health care sector, where efforts have been spent to 

intentionally organize a scheme with a mixture of various financial incentives to account for 

the effect of adverse incentives and asymmetric information (Robinson, 2001). 

Situations of moral hazard are in no way advantageous, and measures must be 

included to prevent such undesirable behaviors if a scheme is to be implemented. A main way 

of doing this is to implement deductibles in the payment mechanism (as a fee per 

consultation, a fee per treatment/equipment use, or a combination of the two, with or without 

a ceiling) (Robinson, 2002). It may even be desirable to have a system where each individual 

needs to provide proof of regular check-ups in order for their higher expenses to be covered. 

Without such a strategy individuals are left with fewer incentives to look after their teeth 

(both through brushing habits, and through regular check-ups at dental practitioners): because 

advanced issues will be covered anyhow. From the regression analysis on brushing 

frequencies, it seemed that overall, individuals, who brush their teeth less, visit the dentist less 

frequently, but have a higher need for acute care. 

Moreover, the second most frequently reported reason for not visiting the dentist 

despite need was time restraints. This problem may be improved through increased 

availability of dental health care services, for instance though expanding opening hours of 

dental clinics in some areas. Several issues could arguably also be improved through 

provision of information about dental health to target populations. For instance, it was found 

that males visit the dentist less than females; perhaps information campaigns aimed at the 

male population could contribute to increase awareness about the importance of prevention. 

Furthermore, many of the inequalities associated with frequency of visits to the dentist were 
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related to education and income, and could be attributed to knowledge; therefore increasing 

the amount of information on preventative measures could be advantageous. An important 

element of prevention could also involve upholding manageable prices on preventative dental 

health care goods (toothpaste, dental floss, and mouthwash). A study from 1985 showed that 

only 12.5% of the population used dental floss daily (Statistics Norway, 1987). These 

numbers are of course outdated and new data should be collected on this subject, and perhaps 

governmental subsidization of certain goods should be considered.  

On the supply-side several variations of strategies are available to attempt to offset the 

effects of adverse incentives and asymmetric information, in short, however an example of 

two methods of organization that could help the situation are: a common journal system for 

dentists, which ‘follows the patient’ to any dental consultations to allow comparisons of 

dental status over time, or, a scheme similar to the current GP-scheme where patients could 

select a regular dentist. A prerequisite for benefiting from the strategies suggested above is of 

course that the consumer/patient has a right to dental care provider at any point in time. One 

major factor, would likely, however restrict consumer sovereignty, despite introduction of the 

initiatives suggested above. The ethical codex of dental care practitioners: where §22 

(Uenighet behandles innad) states that disagreements between dentists should be handled 

internally, and should not be brought forth in the public space in a way which could harm the 

reputation of the dental health care profession or its practitioners (Den Norske 

Tannlegeforening, 2010). From a consumer standpoint, this codex might restrict the 

possibility of revealing misconduct or mistreatment in an asymmetric market. The recent 

implementation of a price portal for dental health care services can be considered a step in the 

right direction (see: www.hvakostertannlegen.no); though, this portal shifts attention towards 

price and away from non-price related quality. The rules of conduct in this area might need to 

be reevaluated; alternatively or additionally dental patients need to be provided with 

supplementary legal rights, as this would shift some of the risks of mistreatment back to the 

supplier. The first paragraph (§1) in the codex contrastingly states that the primary 

responsibility of a dentist is to protect their patients’ health. Consideration of the patient 

should override all other concerns (DNT, 2010). Then should not patients be informed of 

previous errors made by other dentists? Norway, may also on this point, look to Finland, 

where it seems that dental care is treated more along the same lines as regular health care at 

least with respect to scope, costs and patient rights, compared with Norway (again, see section 

7 of appendix). 
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8.2.1 Other Organizational Challenges 

The Effects on the Demand for Dental Care Practitioners 

In order to facilitate the additional demand prone to occur as a result of the 

implementation of a publicly financed system, an increase in the number of labor workers in 

the dental health care sector would likely need to occur. The Figure below shows the current 

trends of labor supply in the population. 

 

Figure 6: The total number of full time equivalents (FTEs) spent by dentists, dental assistants, 

dental hygienists and other dental health personnel, per 10 000 persons in Norway, between 

2003 and 2011. Source of Figure data: (Statistics Norway: Table: 05828 and Table: 05829)  

 

The individuals, who have previously been unable to visit the dentist due to various barriers 

of entry to the market, will likely necessitate an increase in the number of dental care workers. 

In addition moral hazard problems may persist over time, and contribute to increase demand 

for dental care. Exactly how much demand would increase as a result of a potential reform, is 

highly difficult to predict, and would also be dependent on the mode of organization of the 

scheme. Furthermore, in the long-run the scheme might (hopefully) cause a substitution away 

from more extensive forms of care and towards simpler types of care (such as regular check-

ups), which undoubtedly are less resource intensive compared with more complex procedures. 

In such a case, it would be unfortunate to recruit a large number of dental care practitioners to 

a possible future in idleness. One might for instance consider that since younger populations 

are provided with better quality dental care than previous generations, the labor needs will 

balance out as newer populations replace the older ones. 
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Implications for Geographical Inequalities 

Perhaps a more important criterion to simultaneously take into consideration is the 

equality in the supply of dentists among the population. There are variations within the 

country with regards to how many dentists and other dental health care workers are available 

and have free capacity. The figure below shows the full time equivalents per 10 000 persons 

spent by dentists with and without specialty, in nine different counties in Norway.  There 

seems to be somewhat fewer dentists in Nord-Trøndelag, and somewhat more in Oslo (and to 

some extent Hordaland), compared with other regions.  

 

Figure 7: The total full time equivalents (FTEs) per 10 000 persons spent by dentists (with and 

without specialty) in various counties in Norway (all counties are not represented, because only 

the ones listed were provided by the source). Source of data for Figure: (Statistics Norway Table: 

05828 and Table: 05829). 

 

The variance in the number of dentists in each region is existent. With approximately 11.7 

FTEs per 10 000 persons in Oslo and 7.3 FTEs per 10 000 persons in Nord-Trøndelag, the 

difference between the regions with the highest and lowest dentist coverage is 4.4 FTEs per 

10 000 persons; this can be consdered a meaningful inequality. This might suggest that an 

additional motivation, for instance through a change in salary structures will be necessary in 

order to supply a sufficient amount of labor to areas outside of Oslo, based on the needs of the 

population.  The data from the cross sectional living survey suggested that individuals living 

in Trøndelag were most likely to report lack of time as a reason for not visitig the dentist 

despite need, this seemed to be unattributable to the number of labour hours spent by 
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individuals in their primary occupation. The sitaution, could be that individuals living in 

Trøndelag have to spend a higher amount of time travelling to the dentist (perhaps because 

there are few dentists to choose from), and therefore time is an expressed issue. One of the 

studies by The Norwegian Consumer Council, found that smaller municipalities in Trøndelag 

had very long waiting times, and the dentists were consistently fully booked, and obtaining an 

appointment was a challenge (The Consumer Council of Norway, 2010). This might be one 

explanation for the geographical variations in reported reasons for not visiting the dentist 

despite need in the cross-sectional Living Survey from 2008. 

8.3 Further Research 

 To make a correct decision about the initiation of a publicly financed dental health 

care system, a cost-benefit analysis (CBA) should be undertaken. At present the results 

indicate that the socioeconomic benefits of a publicly financed dental health care system 

outweigh the expected costs of such a scheme, but more accurate knowledge (especially on 

costs) would be needed to do a CBA. 

There are two aspects of costs that require further enquiry (it should, however be 

pointed out that the cost of attaining additional cost information should be weighed against 

the benefit of obtaining such information). First, information about the full costs of a publicly 

financed scheme would need to be investigated. In practice these costs may vary more than 

has been expected, therefore a pilot project in a geographically restricted area is 

recommendable to evaluate the effect of the scheme on demand for dental care services and 

thus demand for labor. This will help to provide more accurate cost estimation. In addition 

such a project could aim to pinpoint organizational challenges, and attempt to find solutions 

for these prior to a national implementation. The second cost aspect which should be 

addressed is that of opportunity cost. If respondents were asked to prioritize between spending 

money on dental health care compared with another form of public spending, the results 

might have been different. Similarly there might be other solutions (other than full public 

financing) to overcome (at least some of) the challenges associated with the current dental 

health care market. 

With regards to the measure of benefits, a major limitation (principally with regards to 

generalizability) is that only the Oslo population was asked, and the sample size was small. 
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Moreover, broader aspects of benefit could have been considered.  For instance, research 

suggests that dental health correlated with other health problems (see for instance: Jansson et 

al, 2002; Scannapieco et al, 2003; Meurman et al, 2004) the effects of this could have been 

added to the benefits of the scheme. If a CBA study is conducted, such benefits should also be 

taken into the calculation. In addition there are several other limitations associated with the 

WTP approach (as discussed previously). Optimally a larger WTP study should be conducted. 

In addition the presence of inequalities are evident, however, the desire to attempt to offset 

these inequalities would depend on individual perspectives. Another question that follows is: 

What if, on average, citizens of Oslo are WTP less than the expected costs? Should the system 

then be altered to consider involving at least, a larger fraction of the population? And if so, 

which groups should be covered? 

Individuals seem to be willing-to-pay for the introduction of nonmarket institution in 

the market for dental health care; the costs of such a scheme are however dependent on how 

supply-side and demand-side actors respond to the organizational and financing strategies 

employed. Essentially population wants should be taken into consideration when deciding 

whether to implement any publicly financed or organized systems. To economically facilitate 

the implementation and preservation of a publicly financed dental health care system 

individuals seem to be willing to contribute. In addition there is evidence of inequalities that 

can be considered unfair and in some specific cases unjust. Based on historical population 

preferences, such inequalities are unwanted and should therefore be corrected through a 

public market. The introduction of a scheme will offset some of the risks related to 

uncertainty and simultaneously introduce positive externalities through increased access to 

care for all regardless of socioeconomic background. On the other hand, new market failures 

(on the supply and demand side) will indisputably emerge with the introduction of a public 

scheme. The successfulness of a scheme would depend heavily on how these market failures 

are controlled and corrected for in the market. Moreover, if individuals who have experienced 

restricted access to dental care over a period of time, a publicly financed scheme should 

consequentially be prepared to handle increases in demand for care. 

 



59 

 

9 Conclusion 

The findings suggest that a publicly financed dental health care system is desired by 

the majority of the Norwegian population. In addition the estimates WTP among the Oslo 

population is greater than the approximated costs of a publicly financed scheme. This 

argument along with the evidence of inequalities in the system is arguably sufficient to 

suggest that there exists a gap which could be improved by the introduction of nonmarket 

institution in the market. Due to the limitations of the study, especially with regards to 

generalizability,  there is insufficient evidence to conclude that a publicly financed dental 

health care system should be implemented; it is however advisable that further research 

(advisably by means of a complete CBA study) is carried out on this topic in the near future.  
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11 Appendix 

 

 

Section 1: Tables   

Table I: An expanded list of the continuous variables that were part of the analysis 

Variable Sample size (N) Range Mean Median Mode  

Age of respondent at 

point of interview 

(years) 

6465 

 
        47 45 42 

Amount paid at dentist 

during the past 12 

months (NOK) 

4807 

(missing 1658) 
            

 
3001 1000 

0 

 

Total household 

income (NOK) 

6464 

(missing 1) 
               691071 660000 1600000 

Assessed taxes 6464 

(missing 1) 
            167162 140000 0 

Total income (working 

salary) 

6464 

(missing 1) 
                 497602 460000 0 

Weekly working hours 

(at main employer) 

(Hours) 

4441 

(missing 2024) 
        35 38 38 

Amount refunded by 

the state (NOK) 

198 

(missing 6267) 
             5825 1500 1000 

Table II: An expanded list of the categorical variables that were part of the analysis. (In these tables 

individuals who replied one out of the following responses (1. Do not want to answer; 2. Do not know and 3. 

Do not remember) were excluded from the tables on the prerequisite that these individuals represented less 

than 1% of the respondents) 

Variable Category 

Number of 

respondents 

in category 

Percentage 

of 

respondents 

in category 

Distribution of country regions (of 6465) 

Akershus and Oslo 1446 22 % 

Hedmark and Oppland 519 8 % 

Other areas of Eastern Norway 

(Østlandet ellers) 
1199 19 % 

Agder and Rogaland 883 14 % 

Western Norway (Vestlandet) 1130 18 % 

Trøndelag 627 10 % 

Northern-Norway (Nord-

Norge) 
661 10 % 



II 

 

Density of living area 

Low density area 1325 20 % 

Dense area (under 2 000 

inhabitants) 

544 9 % 

Dense area (between 2 000 

and 20 000 inhabitants) 

1662 26 % 

Dense area (between 20 000 

and 100 000 inhabitants) 

1416 22 % 

High density area (100 000 or 

more inhabitants) 

1454 23 % 

Educational level (of 6364) 

No education (0 years) 5 <1 % 

Primary school level (1-7 

years) 
5 <1 % 

Middle school level (8-10 

years) 
1578 25 % 

High school primary level 

(11-12 years) 
979 15 % 

High school secondary level 

(13+)  
1508 24 % 

Extended high school level 

(14+) 
141 2 % 

University/ College level 1 

(14-17 years) 
1430 22% 

University/ College level 2 

(18-19 years) 
416 7 % 

PhD/ Researcher level (20+) 43 <1 % 

Educational level not given 259 4 % 

Distribution of age groups (of 6465) 

16-24 years 894 14 % 

25-44 years 2222 34 % 

45-66 years 2396 37 % 

67-79 years 665 10 % 

80+ years 288 4 % 

Self-reported oral health status (of 6457) 

Very good, 1704 26 % 

Good 3134 49 % 

Neither poor nor good 1175 18 % 

Poor 344 5 % 

Very poor 86 1 % 

Don’t want to answer 5 <1 % 

Don’t know 9 <1 % 

Number of teeth (of 6457) 

20 or more 87.35 87 % 

10-19 teeth 493 8 % 

9 or fewer teeth 147 2 % 

No teeth 155 2 % 



III 

 

Last visit to dentist (of 6457) 

6 months ago, or less 3238 50 % 

7-12 months ago 1679 26 % 

1-2 years ago (13-24 months)  903 14 % 

More than 2 years ago, but 

less than 5 years 

391 6 % 

More than 5 years ago 221 3 % 

Have had to contact dentist in past 12 

months due to acute problems (of 4926) 

Yes  1043 16 % 

No 3876 60 % 

Whether respondents were happy with acute 

help received (if received) (of 1043) 

Yes 978 15 % 

No 62 1 % 

Respondents in need of a visit to the dentist 

without going (of 6457) 

Yes 599 9 % 

No 5851 91 % 

Reason for not visiting dentist despite need 

(of 6457) 

Economic restraints 210 3 % 

Time restrictions( work/care 

obligations) 
104 2 % 

Problems with transport 1 <1 % 

Long waiting time 13 <1 % 

Scared of 

dentist/treatment/examination 
98 2 % 

Wanted to wait-and see if 

problems improved on their 

own 

68 1 % 

Did not know of any good 

dental practitioner 
14 <1 % 

Other reasons 90 1 % 

Have had a state refund on dental care 

expenses (of 4340) 

Yes 235 4 % 

No 4088 63 % 

Respondents who brush teeth with fluoride 

toothpaste every day (of 8457) 

Yes 5839 90 % 

No 576 9 % 

Brushing habits (of 5839) 

Only in the morning 236 4 % 

Only in the evening 514 8 % 

Morning and evening 4376 68 % 

Multiple times per day 711 11 % 

Examined teeth and had x-rays (of 4926) 
Yes 4599 71 % 

No 318 5 % 

Have had a tooth filling / or replaced tooth 

filling (of 4917) 

Yes 2407 49 % 

No 2510 51 % 



IV 

 

Have inserted crown or bridge (of 4926) 
Yes 655 10 % 

No 4261 66 % 

Have had a root canal (of 4926) 
Yes 586 9 % 

No 4328 67 % 

Have inserted implant (of 4926) 
Yes 109 2 % 

No 4805 74 % 

Have had gum treatment (of 4926) 
Yes 353 6 % 

No 4564 71 % 

Have bleached teeth (of 4926) 
Yes 107 2 % 

No 4810 74 % 

Advice on oral health care and removal or 

tartar (of 4926) 

Yes 3374 52 % 

No 1541 24 % 

Have had tooth extraction(s) 
Yes 537 8 % 

No 4377 68 % 

 

  



V 

 

Table III: The main reasons provided by respondents as reasons for not visiting the dentist despite 

need, according to area of residence. 

Country Region Trends in reasons for not visiting dentist despite need 

Akershus and Oslo Economic restraints 58-59% 

Time restraints ≈ 14% 

Fear of dentist ≈ 14% 

Wanted to wait-and-see ≈ 13% 

Northern Norway (Nord-Norge) Economic restraints 48-49% 

Time restraints 6-7% 

Fear of dentist 27-28% 

Wanted to wait-and-see 17-18% 

Trøndelag  Economic restraints 40-41% 

Time restraints 30-31% 

Fear of dentist 19-20% 

Wanted to wait-and-see 9-10% 

Hedmark and Oppland Economic restraints 39-40% 

Time restraints 32-33% 

Fear of dentist 25% 

Wanted to wait-and-see 3-4% 

Remaining areas of Eastern 

Norway (Østlandet) 

Economic restraints 38-39% 

Time restraints 25% 

Fear of dentist 27-28% 

Wanted to wait-and-see 8-9% 

Agder and Rogaland  Economic restraints 36-37% 

Time restraints 24-25% 

Fear of dentist 17-18% 

Wanted to wait-and-see 22-23% 

Western Norway (Vestlandet) Economic restraints 33-34% 

Time restraints 29% 

Fear of dentist 18-19% 

Wanted to wait-and-see 18-19% 



VI 

 

Table IV: The mean amount paid at dentist at different age groups, according to mean household income, and 

percentage of mean household income spent on dental care. 

Age group in 

years (sample 

size) 

Mean amount paid at 

dentist (in NOK) 

during past 12 months 

Mean household 

income (in NOK) of 

age group 

Mean percentage of 

income spent on 

dental care 

21-24 (N=180) 2964 558 076 0,53 % 

25-44 (N=1510) 2481 731 188 0,34 % 

45-66 (N=1998) 3671 760 384 0,48 % 

67-79 (N=582) 3572 477 263 0,75 % 

80+ (N=180) 4525 338 746 1,34 % 

Total 3443 685 371 0,50 % 

 

Table V: Number of individuals above the age of 20 living in each district of Oslo, and the location 

of each face-to-face interview. 

Name of District 

Total number of 

individuals living in 

each region ages (20- 

90+)
1
 

Total number of 

individuals living in each 

district, as a percentage of 

the total Oslo population
2
 

Gamle Oslo 36 385 5,93280449 

Grünerløkka 41 797 6,81526533 

Sagene 30 707 5,00697066 

St. Hanshaugen 29 687 4,8406532 

Frogner 46 061 7,51053752 

Ullern 23 997 3,9128627 

Vestre Aker 33 432 5,45129915 

Nordre Aker 36 337 5,92497778 

Bjerke 21 540 3,5122333 

Grorud 19 866 3,23927701 

Stovner 22 162 3,61365434 

Alna 35 799 5,83725348 

Østensjø 35 477 5,78474934 

Nordstrand 35 761 5,83105734 

Søndre Nordstrand 25 082 4,08977881 
1,2, 

(Oslo Kommune, 2012) 
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Table VI: The number of respondents in each income and educational category, in the face-to-face 

interviews, in the telephone interviews and in total. 

 

 

Face-to-face 

interviews 

Telephone 

interviews Total 

Income level frequency percent frequency percent frequency percent 

0 - 99 999 NOK 
31 8 % 3 3 % 34 7 % 

100 000 - 299 999 NOK 
57 15 % 20 17 % 77 15 % 

300 000 - 399 999 NOK 
42 11 % 7 6 % 49 10 % 

400 000 - 499 999 NOK 
60 16 % 14 12 % 74 15 % 

500 000 - 599 999 NOK 
38 10 % 10 8 % 48 10 % 

600 000 - 699 999 NOK 
30 8 % 3 3 % 33 7 % 

700 000 - 799 999 NOK 
12 3 % 4 3 % 16 3 % 

800 000 - 899 999 NOK 
16 4 % 9 8 % 25 5 % 

900 000 NOK or more 
60 16 % 12 10 % 72 14 % 

Don't know 
5 1 % 1 1 % 6 1 % 

Do not want to answer 
32 8 % 37 31 % 69 14 % 

Educational Levels frequency percent frequency percent frequency percent 

Middle School or less 20 5 % 10 8 % 30 6 % 

High School 94 25 % 30 25 % 124 25 % 

< 4 years higher education (Bachelor or 

equivalent) 131 34 % 41 34 % 172 34 % 

≥ 4 years of higher education (Master, 

PhD or equivalent) 137 36 % 38 32 % 175 35 % 
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Table VII: the number of respondents from each category and the percentage of the total sample from 

each district, for each type of interview and in total,  

 Face-to-face interviews Telephone interviews Total 

District 

Number of 

respondent

s from 

district 

Percentage 

of total 

sample from 

district 

Number of 

respondent

s from 

district  

Percentage 

of total 

sample from 

district  

Number of 

respondent

s from 

district  

Percentage 

of total 

sample from 

district  

Gamle Oslo 20 5 % 10 8 % 30 6 % 

Grunerløkka 25 6 % 6 5 % 31 6 % 

Sagene 35 9 % 11 9 % 46 9 % 

St. Hanshaugen 53 13 % 10 8 % 63 12 % 

Frogner 25 6 % 5 4 % 30 6 % 

Ullern 8 2 % 5 4 % 13 2 % 

Vestre Aker 7 2 % 10 8 % 17 3 % 

Nordre Aker 27 7 % 8 7 % 35 7 % 

Bjerke 39 9 % 8 7 % 47 9 % 

Grorud 40 10 % 5 4 % 45 8 % 

Stovner 10 2 % 10 8 % 20 4 % 

Alna 13 3 % 9 7 % 22 4 % 

Østensjø 41 10 % 4 3 % 45 8 % 

Nordstrand 11 3 % 11 9 % 22 4 % 

Søndre Nordstrand 29 7 % 7 6 % 36 7 % 

Outside Oslo 30 7 % 2 2 % 32 6 % 

Total 413 100,0 121 100 534 100 
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Section 2: Figures 

Figure I: The percentage of respondents from each age category and the respective frequencies at which they 

visit the dentit 

 

Figure II: Scatter plot illustrating the treatments/procedures that were found to positively correlate with 

increased income. 

20-24 yrs    25-44 yrs    45-66 yrs    67-79yrs    80+ yrs 



X 

 

 

 

Figure III: Scatter plot illustrating the treatments/procedures that were found to negatively correlate with 

increased income. 

 

Figure IV: Area bar plot of the percentage of respondents who have and have not reported receiving 

reimbursements upon their last visit at the dentist, in relation to the amount paid at the dentist in the past 12 

months 
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. 

Figure V: The percentage of respondents in each educational category, with economic, time, wait-and-see or 

fear reasons for not visiting the dentist despite need. The trendlines show the tendencies of economic reasons to 

decrease and time reasons to increase, as education level increases.  

 

 

Figure VI: Percentage of respondents who are / are not WTP for a publicly financed dental health care system 

for adults in Norway, according to educational level. 
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Figure VII: the mean amount respondents from different income categories paid at the dentist in the past year. 

 

Figure VIII: The mean amount respondents were (on average) WTP for a publicly financed dental health care 

system for adults in Norway 
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.  

Figure IX: mean WTP among respondents who reported that they were WTP for a publicly financed dental 

health care scheme in Norway, at different income levels 

 

 
 

Figure X: The percentage of respondents in each age category (from the Norwegian population on the whole and 

from the dataset 

 

 20-39 yrs      40-54 yrs      55-66 yrs      67-79yrs       80-89 yrs      90+ yrs 
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Section 3: Background for Regressions 
 

To analyze the data in this study, binary logistic regression was used, due to the 

dichotomous nature of several of the dependent variables. The dependent variables take on a 

value of 1 or 0 (e.g. presence or absence / success or failure).  For the categorical independent 

variables, the reference category is always the first category listed. 

The binomial distribution can be regarded as the underlying distribution of a logistic 

regression. This allows the use of dichotomous dependent variables. In a logistic regression a 

linear relationship is not assumed between the dependent and independent variables. The 

independent variables do not need to be interval, normally distributed, nor are there 

requirements of equal variance. The categories must however be mutually exclusive and 

mutually exhaustive (Burns, and Burns, 2008). In addition, in order for the binomial 

assumption to hold, the sample needs to be random (Peng, 2002), and hence a larger sample 

would be advantageous.  

A logistic regression is mathematically based on the Logit function, that is, the natural 

logarithm of an odds ratio. The most simplified Logit can be derived from a typical 2x2 

contingency table.   

In order to further explain the mechanisms of logistic regression, an example with 

basis in the dependent variable relating to whether or not the respondents have a preference 

for a publicly financed dental health care system is used: 

 

Respondents who have a preference for coded as 1; 0 otherwise. And preference for a publicly 

financed system is denoted  , then: 

We are looking at the       , if  

                    ,   

Where,   relates to a specific value of   , for individuals            . 

In this analysis, Z is defined as: 
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        ≥         

Where,                                                                     (Cramer, 2003). 

  

The simplest logistic function takes the form: 

            
 

     
    

 

By taking the antilog of this equation, we can further derive the Logit function      and 

hence determine the probability of the outcome of interest (Peng, 2002). 

     
  

      
  

 

The Odds Ratio (OR) for this example can be defined as the change in odds of Willingness-

to-pay, given a unit change in the predictor variable (  ), and can be calculated as: 

   

                
                

                
                

 

 

Three main assumptions must be met, in order for ORs to be applicable. First, a 

change of one unit in xi must be important and relevant. Second,    must be represented only 

once in the regression model. Finally, the predictor variables in the model must not interact 

(Peng et al., 2002). The first two assumptions seem to hold for the regression model, however 

interactions between predictor variables could have been further investigated. 

For some of the dependent variables (that were originally continuous) explored, the 

binary logistic regression could have been complemented by an ordinary least squares 

regression, however due to a lack of time, this could not be completed.                                  
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Section 4: Regressions on Cross-Sectional level of Living 

Survey Data 
 

In this section, all the regressions have the same basic regression equation, but with 

respect to different dependent variables: 

 

                                               

                                                         

                                                     

                                                   

                                                       

                                                  

                                              

                                                

                                                  

                                                         

                                              

 

Where, 

Regression 1: Dependent Variable: Did not visit the dentist despite need in past 12 months 

Regression 2: Dependent Variable: Visited dentist in past 12 months 

Regression 3: Dependent Variable: Economic reasons for not visiting dentist despite need 

Regression 4: Dependent Variable: Time reasons for not visiting dentist despite need 

Regression 5: Dependent Variable: 5 or more years since last visit to the dentist 

Regression 6: Dependent Variable: Need for acute care in the past 12 months 
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Independent Variables 

Dependent Variable  

Did not visit the dentist despite need Visited dentist in past 12 months 

  
(S.E) OR 

Confidence 

Interval for OR   
(S.E) OR) 

Confidence 

Interval for OR 

Lower Upper Lower Upper 
Akershus and Oslo 

 
        

Hedmark and Oppland(1) -.283 

(.226) 
.753 .484 1.172 

-.185 

(.141) 
.831 .630 1.096 

Eastern Norway(2) -.031 

(.157) 
.969 .712 1.319 

.113 

(.112) 
1.120 .900 1.394 

Agder and Rogaland(3) -.155 

(.175) 
.857 .608 1.208 

.066 

(.119) 
1.069 .846 1.349 

Western Norway(4) .020 

(.158) 
1.021 .749 1.391 

.041 

(.112) 
1.042 .837 1.297 

Trøndelag(5) .097 

(.189) 
1.102 .761 1.595 

-.278
** 

(.130) 
.757 .587 .978 

Northern Norway(6) .416
*** 

(.170) 
1.516 1.087 2.115 

-.639
***

 

(.123) 
.528 .415 .671 

Middle School Education or less (≤ 10 years) 

 
        

High School Education (11-14+ years)(1) -.451
*** 

(.126) 
.637 .497 .816 

.313
***

 

(.093) 
1.368 1.141 1.640 

University /College level 1 (14-17 years)(2) -.385
*** 

(.146) 
.680 .511 .905 

.095 

(.104) 
1.100 .896 1.350 

University/ College 2/ PhD (18+ years)(3) -.524
** 

(.229) 
.592 .378 .928 

0.442
***

 

(.156) 
1.555 1.145 2.112 

Education level not provided(4) -.225 

(.294) 
.799 .449 1.422 

-.397
*
 

(.210) 
.672 .446 1.1014 

Female(1) -.105 

(.102) 
.900 .737 1.100 

.383
***

 

(.071) 
1.467 1.276 1.687 

0 – 99 999 NOK 

 
     .590   

100 000 – 299 999 NOK(1) .123 

(.387) 
1.131 .530 2.412 

-.528 

(.331) 
.743 .308 1.128 

300 000 – 399 999 NOK (2) -.196 

(.399) 
.822 .376 1.797 

-.297 

(.337) 
.835 .384 1.438 
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400 000 – 499 999 NOK(3) -.279 

(.398) 
.757 .347 1.650 

-.180 

(.336) 
.737 .432 1.612 

500 000 – 599 999 NOK(4) -.503 

(.406) 
.605 .273 1.339 

-.305 

(.337) 
.889 .381 1.427 

600 000 – 699 999 NOK(5) -.448 

(.399) 
.639 .293 1.398 

-.118 

(.336) 
1.089 .460 1.716 

700 000 – 799 999 NOK(6) -.731
* 

(.406) 
.482 .217 1.067 

.085 

(.338) 
1.340 .561 2.112 

800 000 – 899 999 NOK(7) -.694
* 

(.410) 
.499 .223 1.116 

.293 

(.343) 
1.181 .684 2.626 

900 000 NOK and above(8) -.932
** 

(.387) 
.394 .184 .842 

.166 

(.327) 
 .622 2.240 

Brush teeth morning only 

 
        

Brush teeth evening only(1) -.011 

(.273) 
.989 .580 1.687 

.079 

(0.193) 
1.082 .742 1.579 

Brush teeth morning and evening(2) -.338 

(.238) 
.713 .447 1.138 

.331
**

 

(.166) 
1.393 1.005 1.930 

Brush teeth several times a day(3) -.226 

(.273) 
.798 .467 1.361 

.062 

(.189) 
1.064 .734 1.542 

Other (4) -19.677 

(4.019x10
4
) 

.000 0.00 - 
21.045 

(4.019x10
4
) 

1.379x10
9 

0.00 - 

21-24 years 

 
        

25-44 years(1) -.208 

(.173) 
.812 .579 1.139 

.489
***

 

(.132) 
1.630 1.259 2.112 

45-66 years(2) -.944 

(.182) 
.389 .273 .556 

1.459
***

 

(.137) 
4.300 3.287 5.626 

67-79 years(3) -2.320 

(.323) 
.098 .052 .185 

1.859
***

 

(.180) 
6.420 4.510 9.140 

80 years or older(4) -2.002 

(.397) 
.135 .062 .294 

1.153
***

 

(.209) 
3.168 2.104 4.771 

Constant -.540 

(.445) 
.583   

-.199 

(.363) 
.820   

(***= significant at 1% level; **=significant at 5% level; * =significant at 10% level) 
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Independent Variables 

Dependent Variable (reasons for not visiting dentist despite need) 

Economic reasons for not visiting the 

dentist 
Time reasons for not visiting dentist 

  
(S.E) 

Odds 

Ratio 

(OR) 

Confidence 

Interval for OR. 
Β 

(S.E) 
Odds 

Ratio 

(OR) 

Confidence 

Interval for OR. 

Lower Upper Lower Upper 
Akershus and Oslo         

Hedmark and Oppland(1) -.892
** 

(.370) 
.410 .199 .847 

.923
**

 

(.471) 
2.516 1.000 6.328 

Eastern Norway(2) -.786
***

 

(.253) 
.456 .278 .748 

.886
**

 

(.378) 
2.426 1.156 5.088 

Agder and Rogaland(3) -.728
***

 

(.280) 
.483 .279 .836 

.248 

(.449) 
1.282 .531 3.092 

Western Norway(4) -.566
**

 

(.246) 
.568 .351 .919 

.962
***

 

(.376) 
2.616 1.253 5.464 

Trøndelag(5) -.364 

(.289) 
.695 .395 1.224 

1.089
***

 

(.412) 
2.970 1.324 6.664 

Northern Norway(6) -.149 

(.254) 
.861 .524 1.417 

-.447 

(.653) 
.640 .178 2.300 

Middle School Education or less (≤ 10 years)         

High School Education (11-14+ years)(1) -.640
***

 

(.189) 
.527 .364 .764 

.223 

(.389) 
1.263 .590 2.704 

University /College level 1 (14-17 years)(2) -.634
***

 

(.222) 
.531 .343 .820 

.928
**

 

(.398) 
2.530 1.160 5.514 

University/ College 2/ PhD (18+ years)(3) -1.007
**

 

(.420) 
.365 .160 .832 

.890
***

 

(.499) 
2.435 .916 6.474 

Education level not provided(4) -.560 

(.454) 
.571 .235 1.392 

1.699
***

 

(.558) 
5.471 1.834 16.314 

Female(1) .003
***

 

(.161) 
1.003 .731 1.377 

-.503
**

 

(.235) 
.604 .382 .957 

0 – 99 999 NOK         

100 000 – 299 999 NOK(1) .221 

(.512) 
1.247 .457 3.402 

17.174 

(5479.475) 
2.874x10

7 
.000 - 

300 000 – 399 999 NOK (2) -.175 

(.534) 
0.840 .295 2.393 

17.331 

(5479.475) 
3.362x10

7
 .000 - 

400 000 – 499 999 NOK(3) -.695 

(.550) 
.499 .170 1.466 

17.955 

(5479.475) 
6.279x10

7
 .000 - 
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500 000 – 599 999 NOK(4) -.933
*
 

(.563) 
.393 .129 1.197 

17.569 

(5479.475) 
4.267x10

7
 .000 - 

600 000 – 699 999 NOK(5) -.589 

(.541) 
.555 .192 1.602 

17.914 

(5479.475) 
6.025x10

7
 .000 - 

700 000 – 799 999 NOK(6) -1.256
**

 

(.573) 
.285 .093 .876 

17.336 

(5479.475) 
3.378x10

7
 .000 - 

800 000 – 899 999 NOK(7) -1.248
**

 

(.586) 
.287 .091 .902 

17.797 

(5479.475) 
5.362x10

7
 .000 - 

900 000 NOK and above(8) -1.850
***

 

(.549) 

 

.157 .054 .462 
17.624 

(5479.475) 
4.506x10

7
 .000 - 

Brush teeth morning only         

Brush teeth evening only(1) .086 

(.467) 
1.090 .437 2.720 

1.753
* 

(1.052) 
5.773 .734 45.398 

Brush teeth morning and evening(2) -.040 

(.412) 
.961 .428 2.154 

1.005 

(1.019) 
2.733 .371 20.128 

Brush teeth several times a day(3) .122 

(.458) 
1.129 .460 2.772 

1.345 

(1.059) 
3.838 .482 30.575 

Other (4) -18.846 

(4. 019x10
4
) 

.000 .000 - 
-16.958 

(4. 019x10
4
) 

.000 .000 - 

21-24 years         

25-44 years(1) -.057 

(.257) 
.945 .571 1.562 

-.443 

(.386) 
.642 .301 1.369 

45-66 years(2) -.700
***

 

(.273) 
.497 .291 .848 

-1.353
*** 

(.421) 
.259 .113 .590 

67-79 years(3) -3.212
***

 

(.747) 
.040 .009 .174 

-2.291
*** 

(.794) 
.259 .113 .590 

80 years or older(4) -19.079 

(2750.370) 
.000 .000 - 

-17.622 

(2716.379) 
.101 .021 .480 

Constant -1.154 

(0.654) 
.316   

-22.912 

(5479.475) 
.000   

(***= significant at 1% level; **=significant at 5% level; * =significant at 10% level) 
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Independent Variables 

Dependent Variable  

5 or more years since last visit to the 

dentist 
Need for acute care in the past 12 

months 

  
(S.E) 

Odds 

Ratio 

(OR) 

Confidence 

Interval for OR. 
  

(S.E) 
Odds 

Ratio 

(OR) 

Confidence 

Interval for OR 

Lower Upper Lower Upper 
Akershus and Oslo         

Hedmark and Oppland(1) .716
** 

(.312) 
2.046 1.110 3.770 

-.085
 

(.159) 
.918 .672 1.254 

Eastern Norway(2) .017 

(.289) 
1.017 .577 1.791 

.076 

(.117) 
1.078 .858 1.355 

Agder and Rogaland(3) -.190 

(.334) 
.827 .430 1.593 

.089 

(.127) 
1.093 .853 1.402 

Western Norway(4) .230 

(.277) 
1.258 .731 2.165 

.123 

(.119) 
1.131 .896 1.427 

Trøndelag(5) .121 

(.355) 
1.128 .563 2.261 

.073 

(.143) 
1.075 .812 1.425 

Northern Norway(6) .638
** 

(.291) 
1.893 1.070 3.350 

-.095 

(.147) 
.909 .682 1.212 

Middle School Education or less (≤ 10 years)         

High School Education (11-14+ years)(1) -.344 

(.222) 
.709 .458 1.096 

.034 

(.102) 
1.035 .847 1.265 

University /College level 1 (14-17 years)(2) -.034 

(.258) 
.967 .584 1.602 

.095 

(.116) 
1.099 .875 1.380 

University/ College 2/ PhD (18+ years)(3) -.166 

(.382) 
.847 .401 1.791 

.086 

(.164) 
1.089 .789 1.503 

Education level not provided(4) 1.046
*** 

(.382) 
2.847 1.347 6.018 

.046 

(.269) 
1.047 .618 1.772 

Female(1) -.649
*** 

(.183) 
.523 .365 .748 

.147 

(.077) 
1.158 .995 1.347 

0 – 99 999 NOK         

100 000 – 299 999 NOK(1) 1.277 

(1.044) 
3.586 .463 27.773 

.009 

(.410) 
1.009 .452 2.254 
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300 000 – 399 999 NOK (2) .579 

(1.061) 
1.784 .223 14.257 

-.045 

(.415) 
.956 .424 2.157 

400 000 – 499 999 NOK(3) .599 

(1.058) 
1.820 .229 14.479 

-.157 

(.414) 
.855 .380 1.925 

500 000 – 599 999 NOK(4) .601 

(1.061) 
1.825 .228 14.594 

-.216 

(416) 
.806 .356 1.822 

600 000 – 699 999 NOK(5) .209 

(1.068) 
1.233 .152 10.007 

.044 

(.411) 
1.045 .466 2.340 

700 000 – 799 999 NOK(6) -.585 

(1.111) 
.557 .063 4.913 

.132 

(.412) 
1.141 .508 2.559 

800 000 – 899 999 NOK(7) .266 

(1.077) 
1.304 .158 10.769 

-.358 

(.420) 
.699 .307 1.594 

900 000 NOK and above(8) .007 

(1.051) 
1.007 .128 7.897 

-.230 

(.404) 
.795 .360 1.755 

Brush teeth morning only         

Brush teeth evening only(1) -.479 

(.346) 
.619 .314 1.220 

.580
** 

(.233) 
1.786 1.132 2.818 

Brush teeth morning and evening(2) -1.064
*** 

(.299) 
.345 .192 .620 

.257 

(.207) 
1.293 .862 1.941 

Brush teeth several times a day(3) -.715
* 

(.369) 
.489 .237 1.008 

.343 

(.228) 
1.410 .901 2.205 

Other (4) 
-19.362 

(4.019x10
4
) 

.000 .000 - 

-19.324 

(4.019x10
4

) 

.000 .000 - 

21-24 years         

25-44 years(1) 1.118
** 

(.476) 
3.057 1.203 7.769 

-.009 

(.178) 
.991 .698 1.405 

45-66 years(2) .103 

(.496) 
1.108 .419 2.931 

.417
** 

(.175) 
1.517 1.076 2.140 

67-79 years(3) .209 

(.543) 
1.232 .425 3.568 

.061 

(.205) 
1.063 .711 1.589 

80 years or older(4) 1.489
*** 

(.525) 
4.434 1.584 12.413 

-.472
* 

(.286) 
.624 .356 1.091 

Constant -3.565 

(1.130) 
.028   

-2.105 

(.454) 
.122   

(***= significant at 1% level; **=significant at 5% level; * =significant at 10% level)
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Section 5: Regressions Based on Data from the WTP-Study 

Regression equations 

Regression 1: Dependent Variable: preference for publicly financed system 

Regression Equation:                                                     

                                                             

                ≥         

Regression 2: Dependent Variable: WTP  > 1930 NOK 

Regression Equation:                                          

                                    

                                                             

                                                        ≥

        

Regression 3: Dependent Variable: WTP > 1000 NOK 

Regression Equation:                                          

                                    

                                                             

                                                        ≥

        

Regression 3: Dependent Variable: paid more than 1000 NOK at dentist in past 12 months 

Regression Equation:                                          

                                    

                                                             

                                                        ≥

        

Regression 1: Dependent Variable: paid nothing at the dentist in the past 12 months 

Regression Equation:                                                     

                                                             

                ≥         
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Independent Variables 

Dependent Variable 

Preference for a publicly financed system WTP > 1930 (mean) WTP > 1000 NOK (median) 
β 

(S.E) 
Odds 
Ratio 
(O.R) 

Confidence Interval 
for O.R. 

β 
(S.E) 

Odds 
Ratio 
(O.R) 

Confidence 
Interval for O.R. 

β 
(S.E) 

Odds 
Ratio 
(O.R) 

Confidence 
Interval for O.R. 

Lower Upper Lower Upper Upper Upper 
21-25 years             

26-35 years(1)     
-.368 

(.366) 
.692 .338 1.418 

-.160 

(.340) ,852 ,437 1,660 

36-45 years(2)     
-.229 

(.415) 
.795 .353 1.794 

-.180 

(.393) ,835 ,387 1,804 

46-60 years(3)     
-.292 

(.395) 
.747 .344 1.620 

-.366 

(.376) ,693 ,332 1,449 

61 – 70 years(4)     
-.280 

(.422) 
.756 .331 1.728 

.127 

(.388) 1,135 ,530 2,429 

71 years and above(5)     
-.377 

(.599) 
.686 .212 2.219 

-.649 

(.590) ,523 ,164 1,661 

Age (continuous) 
-.025

*** 

(.008) 
.976 .960 .992         

Middle School or less             

High School(1) 
.813 

(.558) 
2.256 .756 6.730 

-.155 

(.549) 
.856 .292 2.511 

-.034 

(.5279 ,966 ,344 2,714 

Higher education(2) 
1.016

* 

(.525) 
2.763 .987 7.729 

-.264 

(.523) 
.768 .276 2.140 

-.061 

(.502) ,941 ,352 2,519 

Income 0 – 99 999 NOK             

Income 100 000 – 299 999 NOK(1) 
1.199

** 

(.541) 
3.316 1.149 9.568 

.489 

(.574) 
1.631 .530 5.018 

.725 

(.527) 2,065 ,735 5,800 

Income 300 000 – 399 999 NOK(2) 

2.181
*** 

(.746) 

 

8.855 2.053 38.190 
.769 

(.609) 
2.158 .654 7.115 

.868 

(.563) 2,383 ,790 7,191 

Income 400 000 – 599 999 NOK(3) 
.667 

(.479) 
1.949 .762 4.988 

1.081
** 

(.552) 
2.948 .999 8.697 

1.107
**

 
(.513) 3,027 1,107 8,279 

Income ≥ 600 000(4) 
1.106

** 

(.490) 
3.021 1.157 7.888 

1.170
** 

(.557) 
3.221 1.081 9.595 

1-328
*** 

(.661) 3,775 1,371 10,390 

Constant 
.900 

(.693) 
2.460   

-1.413 

(.695) 
.243   

-1.412 

(.661) ,244 
  

(***= significant at 1% level; **=significant at 5% level; * =significant at 10% level) 
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Independent Variables 

Dependent Variable 

Paid more than median (1000 NOK ) 

at dentist in past 12 months 

Paid nothing at dentist in the past 12 

months 

  

(S.E) 

Odds 

Ratio 

(O.R) 

Confidence 

Interval for O.R. 

  

(S.E) 

Odds 

Ratio  

Confidence 

Interval for O.R. 

Lower Upper  (O.R) Upper Upper 

 21-25 years         

 26-35 years(1) 
.052 

(.322) 
1.053 .560 1.980   

 

 
 

 36-45 years(2) 
.414 

(.376) 
1.513 .724 3.161     

 46-60 years(3) 
1.126

*** 

(.370) 
3.083 1.493 6.365     

 61 – 70 years(4) 
1.234

*** 

(.401) 
3.435 1.565 7.542     

 71 years and above(5) 
.827 

(.536) 
2.286 .800 6.533     

Age (continuous)     
-.021

*** 

(.008) 
.980 .965 .994 

Middle School or less         

High School(1) 
-.164 

(.537) 
.848 .296 2.429 

.309 

(.623) 
1.362 .402 4.619 

Higher education(2) 
-.326 

(.515) 
.722 .263 1.979 

.334 

(.603) 
1.397 .429 4.550 

Income 0 – 99 999 NOK         

Income 100 000 – 299 999 NOK(1) 
.770

* 

(.451) 
2.160 .893 5.227 

-.462 

(.435) 
.630 .269 1.478 

Income 300 000 – 399 999 NOK(2) 
.664 

(.496) 
1.942 .734 5.136 

-.845
* 

(.499) 
.430 .162 1.142 

Income 400 000 – 599 999 NOK(3) 
.871

** 

(.440) 
2.388 1.007 5.662 

-1.102
** 

(.428) 
.332 .144 .769 

Income ≥ 600 000(4) 
.744

* 

(.444) 
2.105 .882 5.021 

-.782
* 

(.413) 
.457 .203 1.029 

Constant 
-.655 

(.622) 
.520   

.189 

(.715) 
1.208   

(***= significant at 1% level; **=significant at 5% level; * =significant at 10% level) 
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Section 6: Inteview Guide and Inteview Schedule 
Interviewer Guide (English version) 

All information gathered from this survey is anonymous and confidential. Interviewees are only 

permitted to ask the questions stated, and no other questions should be asked. 

Respondents may wish to ask questions regarding the study, or regarding questions asked in 

the study. If you are unable to respond appropriately to the question, you may refer them to 

me. 

 

It is important to be aware of the following: 

 The survey is only intended for individuals above the age of 21, who speak Norwegian 

and have lived in Norway for at least 5 years. (Some individuals may find it offensive 

that you ask about how long they have lived in the country). As an interviewer you have 

to consider whether they are fit to answer the questions, or not, and if the situation 

permits it and you feel comfortable asking, you may also ask how long they have lived in 

the country. It is not necessary to ask about whether individuals speak Norwegian, as 

this is revealed quite clearly when each respondent speaks. 

 All respondents should be asked in a polite and friendly manner, whether they wish to 

partake in a very quick questionnaire for a master thesis at the University of Oslo. 

 It is important that even if people who are asked reply rudely or express a disliking for 

surveying (and so on), that interviewees are able to keep calm and collected. As a 

representative of the University in Oslo, it is important that a polite and academic tone 

is maintained throughout the interview. It is also important that no respondents feel 

pressured to answer the questionnaire (or parts of it). 

 If respondent wish to partake in the study, and want more information, they should be 

informed that the aim of the survey is to attempt to identify how much the Oslo 

population is willing-to-pay for a dental health insurance scheme. A main goal is to find 

out whether implementation of such a scheme would be economically feasible given the 

WTP amounts expressed in the interview. If more information is desired by the 

respondent, they can be referred to me. 

  

It is important to attempt to use a simple language, and to try to accommodate the language 

used (if problems arise).  

 

All participants should be kindly thanked at the end of the interview. 

Guidance for question 1: Age, should be age at last birthday. 
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Guidance for question 2: Indicate the district in of Oslo to which the respondent belongs. If you 

are provided with an area and not a district, please write the area on the side, and the district 

can be investigated later. 

Guidance for question 3: Indicate the educational level of the respondents on the paper. If you 

are unsure of which category is suitable, write down the type of education and/or number of 

years, and these respondents will be categorized appropriately later. 

Guidance for question 4: Want an approximate amount (preferably in kr., but if in euro etc., 

indicate so on interview sheet) of how much the respondent paid upon his/her last visit to the 

dentist. 

Guidance for question 5: Ask respondents whether they would be willing-to-pay for a publicly 

financed dental health care system for adults in Norway. Respondents may be informed that 

this would be financed through for instance increased taxation, deductibles or like an insurance 

premium. All individuals who reply that they are not (or will not) be willing-to-pay should be 

asked why this is the case, and this can be indicated in the box under question 6. 

Guidance for question 6: 

 This question can seem rather confusing because it is hypothetical (it is however 

difficult to find an alternative appropriate formulation without sacrificing precision). 

 Emphasize the word maximum when asking the question.  

 Respondents are not to include the amounts they already pay in form of taxation. 

 In addition it is important to note that individuals are only considering themselves, and 

not their entire household, though they may include externalities in their response.  

Guidance for question 6: 

 For some this will be regarded as a sensitive question. You may show them the income 

categories, and ask which number category they fall under. If they still express 

skepticism, or appear uncomfortable, you can ask them to cross-off at the appropriate 

alternative, and then turn the sheet, and place it among other already completed 

questionnaire sheets. If people wish to refrain from answering the question they may do 

so, and just leave it blank. 

 All individuals sharing household overheads are categorized as part of a household 

(typically cohabitants, married couples or families). Individuals who are not 

characterized as part of a household are for instance, friends, acquaintances, or 

students living together. Individuals not part of a household, have one person in their 

household. 

Response rate: for each individual asked who does not want to answer, indicate a line at the top 

of the page. 
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Interview Schedule: Norwegian (Original Version) 

 

 

 

1.  Hvor gammel er du? (kun 21 eller eldre)   

 

 

 

2. Hvilken bydel i Oslo tilhører du? 

  

 

 

 

3. Hvor lang utdannelse har du?...velg en av de fire kategoriene nedenfor: 

 

 

 

 

4. Hva var dine tannlegeutgifter i fjor?  

 

 

 

 

 

5.  Er du villig til å betale for en offentlig finansiert tannehelsestjeneste for voksne? 

(hvis ja, gå til spørsmål 6, hvis nei, gå til spørsmål 7) 

 

 

  

 

6. Hvor mye er du maksimalt villig til å betale årlig, for full tannhelseforsikring 

(dersom du bare vurderer deg selv). Full tannhelseforsikring innebærer: alle 

tannhelsetjenester som er nødvendig, men ikke for eksempel skjønnhetsbehandlinger som 

bleking av tenner)? 

 

 

    

     

 Gamle Oslo 

 Grünerløkka 

 Sagene 

 St. Hanshaugen 

 Frogner 

 Ullern 

 Vestre Aker 

 Nordre Aker 

 Bjerke 

 Grorud 

 Stovner 

 Alna 

 Østensjø 

 Nordstrand 

 Søndre 

Nordstrand 

 Grunnskole 

 Videregående 

 < 4  år høyere utdanning (bachelor eller lignende) 

 ≥ 4 år høyere utdanning (e.g. master, doktorgrad eller lignende) 

Hvis 0 kr, hvorfor? 

 Spørreundersøkelse for master oppgave om tannhelse (Universitetet i Oslo) 

Kr: 

Kr: 

Alder: 
Andre kriterier 

(ekskluderings kriterier): 

 Snakker Norsk 

 Har bodd i Norge i 5 

år eller mer? 

 

Ja Nei 
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7.  Hva er din årlige brutto husholdningsinntekt (før skatt)?  

 

 0 – 99 999    

 100 000 – 299 999  

 300 000 – 399 999  

 400 000 – 499 999  

 500 000 – 599 999   

 600 000 – 699 999  

 700 000 – 799 999  

 800 000 – 899 999 

 900 000 eller mer  
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Interview Schedule (English Version) 

 

 

 

1.  What is your age?  (21 or above only)                            

 

 

 

2. Which district in Oslo do you belong to? 

  

 

 

 

3. What is your educational level? Choose one of the 4 categories listed below 

 

 

 

 

4. What were your dental care expenses last year?  

 

 

 

 

 

5.  Are you willing-to-pay for a publicly financed dental health care service for adults? 

(if yes go to question 6, if no go to question 7)) 

 

 

  

 

6. How much are you maximum willing-to-pay per year for full dental health care 

coverage, considering yourself only (that is, all necessary procedures, but excluding 

beauty treatments like bleaching of teeth)? 
 

    

   

 

 Gamle Oslo 

 Grünerløkka 

 Sagene 

 St. Hanshaugen 

 Frogner 

 Ullern 

 Vestre Aker 

 Nordre Aker 

 Bjerke 

 Grorud 

 Stovner 

 Alna 

 Østensjø 

 Nordstrand 

 Søndre 

Nordstrand 

 Primary school/Middle school 

 High School 

 < 4  years of higher education (bachelor or equivalent) 

 ≥ 4 years of higher education (e.g. master, PhD or equivalent) 

Hvis 0 kr, hvorfor? 

Interview schedule for master thesis on dental care (University of Oslo) 

Kr: 

Kr: 

Age: 
Exclusion Criteria 

 Speaks Norwegian 

 Has lived in norway 

for 5 years or more? 

 

Ja Nei 
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7.  What is your total yearly household income (before tax)?  

 

 0 – 99 999    

 100 000 – 299 999  

 300 000 – 399 999  

 400 000 – 499 999  

 500 000 – 599 999   

 600 000 – 699 999  

 700 000 – 799 999  

 800 000 – 899 999 

 900 000 or more 
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Section 7: The Finnish Health Care Act 
An (unofficial) translation of the Finnish Health Care act, where parts concerning oral health 

care are highlighted.  
Ministry of Social Affairs and Health, Finland 

 

N.B. Unofficial translation. Legally binding only in Finnish and Swedish 

No. 1326/2010 

Health Care Act 
Issued in Helsinki on 30 December 2010 

 

 

Section 2 

Objective of the Act 

The objective of this Act is to 

1) promote and maintain the population’s health and welfare, work ability and functional capacity, 

and social security; 

2) reduce health inequalities between different population groups; 

3) ensure universal access to the services required by the population and improve quality and patient 

safety; 

4) promote client-orientation in the provision of health care services; and 

5) improve the operating conditions of primary health care and strengthen cooperation between health 

care providers, between local authority departments, and with other parties in health and welfare 

promotion and the provision of social services and health care. 

 

Section 3 

Definitions 

For the purposes of this Act, 

1) health promotion means actions aimed at individuals, the population, communities, and living 

environments with a view to maintaining and improving health, work ability and functional capacity, 

influencing determinants of health, preventing illnesses, accident injuries, and other health problems, 

strengthening mental health, and reducing health inequalities between different population groups, as 

well as systematic targeting of resources in a manner that promotes better public health; 

2) primary health care means public health services provided by local authorities, health promotion, 

and any related provision of health counselling and health checks, oral health care, medical 

rehabilitation, occupational health care, environmental health care, as well as emergency medical 

care, outpatient care, home nursing, at-home hospital care and inpatient care, mental health services, 

and substance abuse services where these are not covered by social services or specialised medical 

care; primary health care may also be referred to as public health services; 

3) specialised medical care means specialised medical and dental health care services pertaining to 

preventing, diagnosing, and treating illnesses, emergency medical service, emergency medical care, 

and medical rehabilitation; 4) highly specialised medical care means medical care that has been 

deemed as highly specialised by Government Decree due to the rarity of the illness, the special 

competence required for providing any required treatments, or the special requirements for arranging 

the associated medical care; 

5) social services means the functions listed in section 13 (1) of the Social Welfare Act (710/1982) 

and measures to improve social security and welfare referred to in paragraph 2 of the same section; 

and 

6) catchment area for highly specialised medical care means an area formed by two or more hospital 

districts for the provision of highly specialised medical care referred to in section 9 of the Act on 

Specialised Medical Care. 

 

Section 15 

Maternity and child health clinic services 
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Local authorities shall provide within their area maternity and child health clinic services for pregnant 

women and for families that are expecting a child as well as for children under school age and their 

families. 

Maternity and child health clinic services include 

1) regular checks to ensure the healthy growth, development, and wellbeing of foetuses and the health 

of pregnant women and new mothers according to individual needs; 

2) checks to ensure the healthy growth, development, and wellbeing of children at intervals of 

approximately one month during the first year of life as well as annually and according to individual 

needs thereafter; 

3) oral health checks for children at least every other year; 

4) support for parenthood and other wellbeing of families; 

5) promotion of the health of the homes 

 

Section 16 

School-based health care 

Local authorities shall provide school health services for pupils enrolled in educational institutions 

providing basic education in their area. School health services shall also cover health care during 

work experience placements. 

School health services include 

1) triennial checks on the health and safety of school environments and welfare promotion among 

learning communities; 

2) annual checks on the growth and development of pupils and health and welfare promotion; 

3) support for the parents and guardians of pupils; 

4) oral health care for pupils, including oral health checks on at least three occasions and according to 

individual needs; 

5) early identification and support for any special needs and tests required by pupils, cooperation with 

other pupil welfare organisations to help chronically ill children manage their conditions, and, if 

necessary, referral to further tests and treatment; and 

6) any specialised tests required for diagnosing medical conditions in pupils. 

As regards the provision of school health services, local authorities shall cooperate with parents and 

guardians as well as with other pupil welfare and teaching personnel and other relevant parties. 

School health services constitute one of the pupil welfare services listed in section 31a (2) of the 

Basic Education Act (628/1998). The department responsible for the provision of primary health care 

in each municipality shall contribute to the drafting of the curriculum referred to in section 15 of the 

Basic Education Act insofar as it concerns pupil welfare and cooperation between educational 

institutions and homes. 

Local authorities shall reimburse pupils and anyone accompanying them for any travel costs incurred, 

within reason, as a result of visiting a school health service provider if the visit cannot be combined 

with the normal journey to school. 

If specialised tests have been carried out on a pupil who although covered by a school-based health 

care scheme is not a resident of the municipality responsible for running the health centre in question, 

the municipality in which the pupil resides shall reimburse the health centre that ordered the 

specialised tests to be carried out for the cost of the tests and for any travel costs incurred, within 

reason, by the pupil and by anyone accompanying the pupil. 

 

Section 17 

Student health care 

The primary health care services provided by local authorities shall include the provision of student 

health care services to students enrolled in upper secondary schools, educational institutions 

providing vocational basic education, and universities and other institutes of higher education located 

in their area regardless of the students’ place of residence. Subject to the consent of the local authority 

in question, student health care services for students enrolled in universities and other institutes of 

higher education may also be provided in another manner approved by the National Supervisory 

Authority for Welfare and Health. Student health care shall also cover health care during work 
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experience placements. 

Student health care services include 

1) triennial checks on health and safety in educational institutions and welfare promotion among 

learning communities; 

2) monitoring and promotion of students’ health welfare and fitness to study, including two scheduled 

health checks for students enrolled in upper secondary schools and vocational education institutions 

and health checks for all students according to individual needs; 

3) provision of health and medical care services for students, including mental health and substance 

abuse services, advice on sexual health, and oral health care; and 

4) early identification of any special needs and tests required by students, support, and, if necessary, 

referral to further tests or treatment. 

As regards student health care, local authority primary health care providers shall cooperate with the 

parents and guardians of underage students as well as with other student welfare and teaching 

personnel and other relevant parties. 

Student health care constitutes one of the student welfare services listed in section 37a of the 

Vocational Education Act (630/1998) and section 29a of the Upper Secondary Education Act 

(629/1998). The department responsible for the provision of primary health care in each municipality 

shall contribute to the drafting of the curriculum referred to in section 11 of the Upper Secondary 

Education Act and section 14 of the Vocational Education Act insofar as it concerns student welfare 

and cooperation between educational institutions and homes. 

individuals. 

 

Section 23 

Power to issue decrees 

Further provisions on issues that must be taken into consideration with regard to student health care, 

the preventive oral health care of children and young people, and the provision of health counselling 

and regular health checks associated with maternity and child health clinic services and school-based 

health care may, if necessary, be issued by Government Decree. Further provisions may also be 

issued on specialised tests included in school-based health care and on screening. Further provisions 

on the students enrolled in educational institutions who are entitled to student health care are also 

issued to by Government decree. 

 

Section 19 

Mariner health care 

The local authorities of Hamina, Helsinki, Kemi, Kotka, Oulu, Pietarsaari, Pori, Rauma, Savonlinna, 

Turku, and Vaasa shall 

1) provide mariners with access to health care services, including oral health care, regardless of their 

place of residence; and 

2) provide mariners with access to the occupational health care services that employers have an 

obligation to provide under section 12 of the Occupational Health Care Act and other laws regardless 

of the location of the registered office of the shipping company. 

 

Section 26 

Oral health care 

Local authorities shall provide their residents with access to oral health care services. Provision of 

treatment at regular intervals shall be based on a dental diagnosis. Oral health care services include 

1) improving and monitoring of the oral health of the population; 

2) provision of health information and health checks; 

3) tests, prevention, and treatment of oral diseases; and 

4) early identification of any special needs and tests required by patients, treatment, and, if necessary, 

referral to further tests and treatment. 

As regards oral health care, the providers of local authority primary health care services shall 

cooperate with specialised medical care, other health care and social service personnel. 
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Section 50 

Urgent cases 

Urgent medical care, including urgent oral health care, mental health care, substance abuse care, and 

psychosocial support shall be provided for patients regardless of their place of residence. Urgent 

cases include cases involving an injury, a sudden onset of an illness, an exacerbation of a long-term 

illness, or a deterioration of functional ability where immediate intervention is required and where 

treatment cannot be postponed without risking the worsening of the condition or further injury. 

Local authorities and joint municipal authorities for hospital districts shall provide a 24-hour 

emergency clinic service for dealing with urgent cases. The units responsible for the provision of 

emergency clinic services shall have adequate resources and expertise to ensure a high quality of 

service and patient safety. The division of responsibilities between emergency clinics shall be laid 

down in health care provision 

 

Section 51 

Access to primary health care services 

Local authorities shall ensure that patients are able to reach a health centre or other health care unit 

without delay during weekday office hours. In situations where an assessment of the need for 

treatment cannot be carried out immediately when a patient contacts a health centre, a health care 

professional shall assess the need for treatment no later than on the third working day from when the 

patient first contacted the health centre. As regards specialised medical care provided in connection 

with primary health care, an assessment of the need for treatment shall be commenced within three 

weeks of the unit receiving notification that a patient has been referred. 

Any treatment deemed necessary on medical or dental grounds in connection with the assessment of 

the need for treatment shall be provided within a reasonable period of time, taking into consideration 

the health of the patient and the projected development of the condition, and in any case within three 

months of the assessment. This maximum period of three months may be extended by a maximum of 

a further three months in cases involving oral health care or specialised medical care provided in 

connection with primary health care if treatment can be postponed on medical, therapeutic or other 

comparable justified grounds without jeopardising the health of the patient. 

 

 


