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What evidence do economic evaluations in dental care provide? 
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Objective: To collate the body of evidence in economic studies of different dental interventions. Methods: Eligible English studies after 1980 
were sourced from MEDLINE using MeSH terms and reviewed independently by 4 teams. Studies were grouped according to the type 
of dental intervention and their quality appraised using Drummond’s Checklist. Results: The number of dental economic studies increased 
from 1980 to 2016. A total of 91 studies were identified following the search strategy. Most studies were conducted in the United States 
(n=23), followed by Germany (n=14), Australia (n=10) and the United Kingdom (n=9). Preventative dental interventions comprised 37% 
of included studies (n=34), followed by restorative (n=14), prosthodontic (n=13) and periodontal interventions (n=12). Cost effectiveness 
analyses (n=68) comprise 75% of full economic evaluation (EE) studies, followed by cost-utility (n=17) and cost-benefit (n=6). Quality 
assessment checklists identified 60 studies as good, 23 as moderate and 8 as poor. Common methodological limitations were identified 
in EE studies. Comparison of studies identified trends and common findings within each dental intervention. Conclusion: High quality 
economic studies are important in directing resources and funding by policy makers. Standardisation of reporting outcome measures will 
improve the potential for interpretation and comparison between studies. Research adhering to recommended quality assessment checklists 
will improve the overall quality of evidence to better identify cost-effective treatments for different dental interventions.
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Background

The cost of treating and providing dental care represents a 
considerable portion of the resources allocated to health care 
budgeting (Wall and Vujicic, 2015). Furthermore, the average 
yearly EU expenditure on oral disease between 2008 and 
2012 was €79 billion. In comparison, the average annual 
expenditure on respiratory disease and neuromuscular disease 
were only €55- and €8 billion respectively (Jin et al., 2016). 
As such, resources and funding by government officials play 
a vital role in relieving the economic burden placed on the 
population receiving oral healthcare. Economic evaluation 
serves an integral role for policy makers in comparing the 
costs and benefits of different interventions within a com-
mon framework, guiding the proper designation of limited 
expenditure. While health economic information is recognised 
as very important, it is however not used in practice (Wil-
liams et al., 2008). This is further supported by another study 
stating that despite the increase in the number of economic 
evaluation data, little is known about the actual use of such 
information in decision-making (Ekcard et al., 2014).

Economic evaluation (EE) is the process of systematic 
identification, measurement and valuation of the inputs and 
outcomes of two alternative activities, and the subsequent 
comparative analysis of these (Drummond, 2005). In an 
economic evaluation, two factors, cost and outcome, are 
taken into consideration. The four frequently applied analy-
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ses include cost-benefit analysis, cost-effectiveness analysis, 
cost-minimisation analysis and cost-utility analysis. Critical 
appraisal of literary works show that current studies com-
monly undertake partial economic evaluation where only one 
of the two factors are considered as highlighted by previous 
systematic reviews (Tonmukayakul et al., 2015). As such, 
partial EE provides no information on technical and allocative 
efficiency which may mislead policy makers in believing one 
treatment is more cost effective than the other. In contrast, a 
full EE compares both factors in two or more interventions 
in addition to providing incremental analyses, which aids in 
identifying cost differences between treatment alternatives. 
Thus, by comparing the amount of costs incurred and the 
outcomes derived side-by-side, this paper provides an update 
from a previous systematic review paper where partial EEs 
were included (Tonmukayakul et al., 2015).

Oral healthcare can only improve with high-quality re-
search to direct decision making and management systems 
(Cunningham, 2000). Previous reviews in the literature have 
been solely conducted on specific dental interventions such 
as fissure sealants and orthodontics (Akinlotan et al., 2017; 
Sollenius et al., 2015). While such studies provide valuable 
information on the specified treatments, they limit the readers’ 
perspectives of alternative treatments and their respective ef-
ficiency. Moreover, little has been published to highlight the 
abundance, or lack of evidence, on dental care interventions 
that could potentially direct future studies in those fields. 
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This study aims to collate the body of evidence avail-
able on the economics of oral health care and identify gaps 
in knowledge found in the literature to better guide future 
research. In addition, all forms of dental interventions using 
full EE will be included in this study to better inform the 
priority setting in dental care for policy makers. 

Methods

This scoping review utilised the Preferred Reporting Items for 
Systematic reviews and Meta-Analyses (PRISMA) statement 
by Moher et al. (2009) as a guide for reporting, as no widely 
accepted guideline was available for writing scoping reviews.

Eligibility criteria
The present review included studies involving full economic 
evaluation (CEA, CBA and CUA) of dental interventions 
published between the years 1980 to 2017 as literature search 
results before 1980 would be of minimal relevance to current 
standards and economics of dental treatment. Papers obtained 
in languages other than English could not be read, as the 
authors did not have the resources to hire a translator. These 
papers were eventually excluded. There were no restrictions 
on country of origin or PICOs (Population, Intervention, 
Comparison and Outcome) of publications as this review 
intended to encompass all forms of dental intervention that 
performed a full EE. 

Information sources, search and study selection
The search strategy was performed using MEDLINE and 
included only human studies from 1980 to 2017. The MeSH 
terms used in the search for MEDLINE are outlined in the 
Appendix. References from included systematic reviews were 
searched for further eligible studies. Any duplicates were 
removed during the search.

Data collection process, data items
Titles and abstracts of publications from the search were 
screened according to the eligibility criteria using reference-
management software (EndNote version X8). Full texts were 
obtained for studies considered to be potentially included. 
All full texts were independently reviewed for inclusion by 
four pairs of reviewers, with each pair reviewing one quarter 
of the texts. Crosschecking was carried out by the project 
supervisor to guarantee consistency that eligible studies were 
being correctly included or excluded.  Any disagreements, 
either between pairs of reviewers or between reviewers and 
the project supervisor, were resolved by discussion among 
the authors and project supervisor. Similarly, papers found 
through snowballing of eligible systematic reviews were also 
screened and subsequently reviewed. Overall, agreement 
among the reviewers and between the reviewers and project 
supervisor was good.

Quality of the included studies was assessed according 
to the Drummond’s 10-item checklist for papers conduct-
ing full EE as recommended by the Cochrane Handbook 
for Systematic Reviews of Interventions. (Drummond and 
Jefferson, 1996; Higgins and Green, 2011). The Drummond 
checklist appraises the quality of a full EE by assessing the 
study design, data collection and analysis and interpretation 
of results. Studies were independently assessed for quality 
among the four pairs of reviewers and crosschecked by the 

project supervisor. The checklist for each study was sum-
marised in a standardised data extraction form on Microsoft 
Excel (2016). Characteristics of each study (country of study, 
aim of study, study population, outcome of interest and type 
of intervention) were recorded to allow for data synthesis as 
shown in the Appendix.

Synthesis of results

The quality of full economic evaluations was categorised 
as poor (0-4 items), moderate (5-7 items) and good (8-10 
items) based on the number of items in the studies satisfy-
ing the Drummond’s checklist. These ranges are arbitrary 
as no bands were described by Drummond’s. The studies 
were then combined according to their respective country, 
aim, population, outcome and dental intervention to allow 
for analysis of data and trends.

Results
Study selection
Application of the search strategy is shown in Figure 1. A 
total of 6317 studies were identified from MEDLINE. Fol-
lowing title and abstract screening, 6086 studies did not meet 
the inclusion criteria and were excluded. Full text screening 
was performed on the remaining 231 papers and reasons for 
exclusion were noted. Eighty-four studies met the inclusion 
criteria for qualitative analysis. Of these 84, 11 were systematic 
reviews. Snowballing from the systematic reviews yielded a 
further 18 eligible studies. Following the inclusion of snowball 
searched papers, the systematic reviews were excluded from 
further analysis. A total of 91 full economic evaluation studies 
were identified for qualitative analysis.

Study characteristics
Figure 2 summarises the number of studies published over 
time and their quality ratings. The number of economic stud-
ies increased from the year 2000, with the highest frequency 
between 2010 and 2014 (n= 25). The number of studies 
found within the most recent 2 years (2015 – 2016*) was 
notably high (n=19) as compared to previous 5-year spans. 
Economic studies published in the year 2017 (n= 9) were 
not analysed as the search was conducted during that year. 

More economic studies were conducted in the United 
States (n= 23), than in Germany (n= 14), Australia (n= 10) 
or the United Kingdom (n= 9). 

As shown in Table 1, of the 91 studies analysed, more 
than a third (37%) of the studies published were on pre-
ventative dental interventions which included interventions 
such as fissure sealants and fluoride treatment. Unsurpris-
ingly, preventative dental interventions were seen to be the 
predominant intervention of interest followed by restorative 
interventions (15%), prosthodontics interventions (14%) and 
periodontics interventions (13%). 

The distribution of economic analyses is shown in Table 
1. Full economic analyses performed in dentistry are com-
monly cost-effectiveness analyses (n= 68). These comprise 
75% of full EE studies. Cost-effectiveness analyses were the 
most common analyses performed in all dental disciplines, 
except for oral medicine where cost-utility analysis was equally 
common, where outcome measures such as QALY (quality 
adjusted life years), QATY (quality adjusted tooth years) 
and OHRQoL (oral health-related quality of life) were used.  
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Figure 1: Flow diagram of search strategy 
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Figure 2: Number of economic studies over time 
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Qualitative Analysis 
Our appraisal of the quality of full economic evaluations 
using Drummond’s checklist categorised 60 of the studies 
as good, 23 as moderate and 8 as poor. 

The distribution of each Drummond’s checklist items 
is shown in Table 2. Of the 91 full economic evaluations, 
34% did not satisfy the criterion of adjusting costs and 
consequences for differential timing, 27% did not value 
the cost and consequences credibly, while others did not 
perform incremental (22%) or sensitivity analysis (23%). 
These were the common shortcomings of articles that were 
of moderate to poor quality.

Due to the heterogeneity of studies from the disciplines 
of dental care, no definitive pattern can be noted. None-
theless, publications on preventative dental interventions 
generally concluded water fluoridation to be cost effective 
(Birch, 1990; Ciketic et al., 2010; Cobiac and Vos, 2012; 
Fyfe et al., 2015; Marino et al., 2007; Wright et al., 2001) 
as did those for targeted fissure sealing of patients at high 
caries risk (Chestnutt et al., 2017; Goldman et al., 2016; 
Leskinen et al., 2008; Quinonez et al., 2005). Prosthodontic 
interventions generally found implant-related treatments such 
as implant overdentures and implant supported crowns to be 
cost effective and provided the best cost-utility as compared 
to conventional removable partial dentures and conventional 
bridges (Chun et al., 2016; Zitzmann et al., 2013; 2006). 

Discussion
Summary of evidence
This scoping review aimed to synthesise the evidence as well 
as identify gaps in knowledge within the literature to better 
guide priority setting in dental care. Our findings have shown 

an increase in the number of published economic studies on 
dental interventions since the 1980s. This trend highlights 
the growing awareness and importance of economic studies 
in analysing the quality of treatment with attention given to 
the associated costs. Public health decisions should largely be 
dictated by the evidence provided through research (Orton 
et al., 2011). The increasing body of evidence on dental 
health economics could guide public health budgets and 
policies in the efficient allocation of resources. Although 
full EE constitutes most of the evidence in this review, other 
health economic analyses such as multi-criteria decision-
analysis (MCDA) (Baltussen and Niessen, 2006) should be 
recognised for their increasing role in the health economics 
despite being beyond the scope of this study.

Most studies conducting full EE used cost-effectiveness 
analysis. This is probably due to its’s relative ease, which 
does not require a conversion to a common utility measure 
such as quality-adjusted life years (QALY) or oral health-
related quality of life (OHRQoL). This hinders comparison 
between different EE studies even where treatment options 
are similar because the outcome measures may vary. Thus, 
cost-utility analyses are better suited for comparing between 
different studies as the QALY and OHRQoL measures are 
common to all studies.

Furthermore, there was a concentration of evidence 
on certain interventions, with preventative interventions 
most common in recent studies, due to the trend towards 
minimally invasive dentistry. Restorative, prosthodontic and 
periodontal interventions were of interest to researchers as 
these are the most common treatments provided by general 
dental practitioners as compared to other interventions such 
as oral surgery, orthodontics and special care. This implies 
that research into certain dental interventions is heavily in-
fluenced by the frequency and interest in certain disciplines 
of dental care, rather than where more research is needed. 
Hence, further health economic research into areas of dental 
care where evidence is lacking could benefit future policy 
implementation and funding in these fields.

Despite the notable growth in studies over time, the 
proportion of good quality studies has been decreasing, with 
more moderate to poor quality studies published in recent 
years. This could be due to the use of publications as a 
performance indicator for researchers in academic institu-
tions, which may lead to the overproduction of publications 
to benefit the researchers’ careers (Fanelli, 2010). When the 
primary goal of conducting research is to gain publications, 
researchers may be pushed to study topics that are more read-
ily published, rather than topics that interest them, resulting 
in research lacking in robust protocols and methodologies. 

Dental Intervention 
(%)

Cost-
effectiveness

Cost-utility Cost-benefit

Preventative (37%) 28 2 4
Restorative (15%) 13 1 0
Prosthodontics (14%) 7 5 1
Periodontics (13%) 7 4 1
Oral Medicine (9%) 4 4 0
Endodontics (5%) 4 1 0
Paedodontics (2%) 2 0 0
Oral Surgery (1%) 1 0 0
Orthodontics (1%) 1 0 0
Special Care (1%) 1 0 0
Total 68 17 6

Table 1. Type of economic analysis per dental intervention

Drummond’s checklist items Yes No

1. Was a well-defined question posed in answerable form?  90 1
2. Was a comprehensive description of the competing alternatives given? 85 6
3. Was the effectiveness of the programme or services established? 82 9
4. Were all the important and relevant costs and consequences for each alternative identified? 77 14
5. Were costs and consequences measured accurately in appropriate physical units? 82 9
6. Were the cost and consequences valued credibly? 66 25
7. Were costs and consequences adjusted for differential timing? 59 32
8. Was an incremental analysis of costs and consequences of alternatives performed? 71 20
9. Was allowance made for uncertainty in the estimates of costs and consequences? 70 21
10. Did the presentation and discussion of study results include all issues of concern to users? 88 3

Table 2. Drummond’s checklist quality appraisal of full economic evaluation studies
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The overall quality of EE studies can be improved if 
future research considers the shortcomings of previous stud-
ies, namely the need for discounting of costs, credibility of 
cost values, sensitivity analyses and incremental analyses. 
Discounting adjusts the costs and consequences for differen-
tial timing and eliminates the effects of inflation. One third 
of studies (34%) failed to discount, which could over- or 
underestimate associated costs of treatments. Estimated costs 
should also be reported from accessible and reliable sources 
to allow for proper comparison between the costs of treat-
ment options. Credible cost values were lacking in 27% of 
studies. Sensitivity analysis helps in addressing uncertainty 
in values as accepting mean values for largely skewed data 
can be misleading. Nearly a quarter of studies (23%) failed 
to present evidence of sensitivity analysis. Similarly, 22% of 
studies did not perform an incremental analysis, which could 
provide a common unit of measurement to compare different 
treatment costs and outcomes.

Limitations
This scoping review was unable to include non-English 
language publications due to limited resources. In addition, 
other databases (e.g. CINAHL, Scopus, the Cochrane Library, 
NHS Economic Evaluations Database) were not searched due 
to time constraints which limits our scope of results sourced 
from MEDLINE alone. Therefore, by limiting ourselves to 
only one database we may have omitted some relevant papers. 
Nevertheless, to the knowledge of the reviewers, MEDLINE 
was the broadest medical online database available and thus, 
would have encompassed most relevant studies and be able 
to demonstrate the feasibility of a more exhaustive review 
of this topic for future research. Full text screening of pa-
pers was divided among four pairs of reviewers. Attempts 
to ensure consistency were made by crosschecking by the 
project supervisor, but some bias still may have occurred.  

The quality of studies was assessed using the recom-
mended Drummond and Jefferson (1996) checklist. While 
this approach conveniently appraises the quality of full eco-
nomic evaluations, it limits the ability to compare between 
different checklists due to the variation in study designs. 
Furthermore, categorising the quality of studies based on the 
number of items in the checklists is arbitrary and may cause 
misinterpretation of the quality of evidence in certain studies.

Conclusion

The importance of high quality economic studies in direct-
ing resources and funding by government officials is well 
recognised (Skelly and Henrikson, 2013). Although 91 
relevant economic studies were found in the literature, the 
evidence is skewed towards certain dental interventions, with 
others lacking in this area. Despite more economic studies 
conducted on dental interventions, lower quality studies have 
become more common in recent years. Comparisons between 
interventions was not possible owing to the heterogeneity of 
outcome measures and reporting between studies. Standardi-
sation of reporting these outcome measures may improve 
interpretability. Future research adhering to recommended 
quality assessment tools may improve the quality of studies. 
It is anticipated that future health economic research will 
build on the findings of this review to better inform priority 
setting of dental care.

Acknowledgement

The authors would like to acknowledge Caitriona Hono-
han, Librarian from the School of Medicine (Trinity Col-
lege Dublin) in formulating the search terms necessary 
for this scoping review.

References

Akinlotan, M., Chen, B., Fontanilla, T., Chen, A. and Fan, V. 
(2017): Economic evaluation of dental sealants: A systematic 
literature review. Community Dentistry and Oral Epidemiol-
ogy 46, 38-46.

Baltussen, R. and Niessen, L. (2006): Priority Setting of Health 
Interventions: The Need for Multi-Criteria Decision Analysis. 
Cost Effectiveness and Resource Allocation 4, 14.

Birch, S., (1990): The relative cost effectiveness of water fluorida-
tion across communities: analysis of variations according to 
underlying caries levels. Community Dental Health 7, 3-10.

Chestnutt, I., Hutchings, S., Playle, R., Morgan-Trimmer, S., 
Fitzsimmons, D., Aawar, N., Angel, L., Derrick, S., Drew, 
C., Hoddell, C., Hood, K., Humphreys, I., Kirby, N., Lau, T., 
Lisles, C., Morgan, M., Murphy, S., Nuttall, J., Onishchenko, 
K., Phillips, C., Pickles, T., Scoble, C., Townson, J., Withers, 
B. and Chadwick, B. (2017): Seal or Varnish? A randomised 
controlled trial to determine the relative cost and effectiveness 
of pit and fissure sealant and fluoride varnish in preventing 
dental decay. Health Technology Assessment 21, 1-256. 

Chun, J.S., Har, A., Lim, H.P. and Lim, H.J. (2016): The analysis 
of cost-effectiveness of implant and conventional fixed dental 
prosthesis. The Journal of Advanced Prosthodontics 8, 53-61.

Ciketic, S., Hayatbakhsh, M.R. and Doran, C.M. (2010): 
Drinking water fluoridation in South East Queensland: a 
cost-effectiveness evaluation.  Health Promotion Journal of 
Australia 21, 51-56.

Cobiac, L.J. and Vos, T. (2012): Cost-effectiveness of extending 
the coverage of water supply fluoridation for the prevention 
of dental caries in Australia. Community Dentistry and Oral 
Epidemiology 40, 369-376.

Drummond, M. (2005). Methods for the Economic Evaluation of 
Health Programmes. Oxford: Oxford University Press.

Drummond, M. and Jefferson, T. (1996): Guidelines for authors 
and peer reviewers of economic submissions to the BMJ. 
British Medical Journal 313, 275-283.

Eckard, N., Janzon, M. and Levin, L. (2014). Use of cost-effec-
tiveness data in priority setting decisions: experiences from the 
national guidelines for heart diseases in Sweden. International 
Journal of Health Policy and Management 3, 323-332.

Fanelli, D. (2010): Do Pressures to Publish Increase Scientists’ 
Bias? An Empirical Support from US States Data. PLoS 
ONE 5, e10271.

Fyfe, C., Borman, B., Scott, G. and Birks, S. (2015): A cost ef-
fectiveness analysis of community water fluoridation in New 
Zealand. The New Zealand Medical Journal 128, 38-46.

Goldman, A.S., Chen, X., Fan, M. and Frencken, J.E. (2016): 
Cost-effectiveness, in a randomized trial, of glass-ionomer-
based and resin sealant materials after 4 yr. European Journal 
of Oral Sciences 124, 472-479.

Higgins, J. and Green, S. (2011): Cochrane Handbook for Sys-
tematic Reviews of Interventions. Chichester: Wiley-Blackwell. 

Jin, L., Lamster, I., Greenspan, J., Pitts, N., Scully, C. and 
Warnakulasuriya, S. (2016): Global burden of oral diseases: 
emerging concepts, management and interplay with systemic 
health. Oral Diseases 22, 609-619.

Joury, E., Bernabe, E., Sabbah, W., Nakhleh, K. and Gurusamy, 
K. (2017): Systematic review and meta-analysis of randomised 
controlled trials on the effectiveness of school-based dental 
screening versus no screening on improving oral health in 
children. Journal of Dentistry 58, 1-10.



123

Leskinen, K., Salo, S., Suni, J. and Larmas, M. (2008) Practice-
based study of the cost-effectiveness of fissure sealants in 
Finland. Journal of Dentistry 36, 1074-1079.

Marino, R., Morgan, M., Weitz, A. and Villa, A. (2007): The cost-
effectiveness of adding fluorides to milk-products distributed 
by the National Food Supplement Programme (PNAC) in rural 
areas of Chile. Community Dental Health 24, 75.

Moher, D., Liberati, A., Tetzlaff, J. and Altman, D. (2009): 
Preferred reporting items for systematic reviews and meta-
analyses: the PRISMA statement. British Medical Journal 
339, b2535-b2535.

Orton, L., Lloyd-Williams, F., Taylor-Robinson, D., O’Flaherty, M. 
and Capewell, S. (2011): The Use of Research Evidence in 
Public Health Decision Making Processes: Systematic Review. 
PLoS ONE 6, e21704.

Quinonez, R.B., Downs, S.M., Shugars, D., Christensen, J. and 
Vann, W.F. (2005): Assessing Cost-Effectiveness of Sealant 
Placement in Children. Journal of Public Health Dentistry 65, 
82-89.

Skelly, A. and Henrikson, N. (2013): Economic Studies Part 2: 
Evaluating the Quality. Evidence-Based Spine-Care Journal 
04, 002-005

Sollenius, O., Petrén, S., Björnsson, L., Norlund, A. and Bond-
emark, L. (2015): Health economic evaluations in orthodontics: 
a systematic review. The European Journal of Orthodontics 
38, 259-265.

Tonmukayakul, U. and Arrow, P. (2017): Cost-effectiveness analy-
sis of the atraumatic restorative treatment-based approach to 
managing early childhood caries.  Community Dentistry and 
Oral Epidemiology 45, 92-100.

Tonmukayakul, U., Calache, H., Clark, R., Wasiak, J. and Fag-
gion, C. (2015): Systematic Review and Quality Appraisal 
of Economic Evaluation Publications in Dentistry. Journal of 
Dental Research 94, 1348-1354.

Wall, T. and Vujicic, M. (2015): U.S. dental spending continues 
to be flat. Health Policy Institute Research Brief. American 
Dental Association. 

Williams, I., McIver, S., Moore, D. and Bryan, S. (2008): The use 
of economic evaluations in NHS decision-making: A review 
and empirical investigation. Health Technology Assessment 12.

Wright, J.C., Bates, M.N., Cutress, T. and Lee, M. (2001): The 
cost-effectiveness of fluoridating water supplies in New 
Zealand.  Australian and New Zealand Journal of Public 
Health 25, 170-178.

Zitzmann, N.U., Krastl, G., Weiger, R., Kühl, S. and Sendi, P. 
(2013): Cost-effectiveness of anterior implants versus fixed 
dental prostheses. Journal of Dental Research 92, 183S-188S.

Zitzmann, N.U., Marinello, C.P. and Sendi, P. (2006): A cost-
effectiveness analysis of implant overdentures.  Journal of 
Dental Research 85, 717-721.

References of Included Studies

Acevedo, J.R., Fero, K.E., Wilson, B., Sacco, A.G., Mell, L.K., 
Coffey, C.S. and Murphy, J.D. (2016): Cost-effectiveness 
analysis of elective neck dissection in patients with clinically 
node-negative oral cavity cancer.  Journal of Clinical Oncol-
ogy 34, 3886-3891.

Arrow, P. (2000): Cost minimisation analysis of two occlusal caries 
preventive programmes. Community Dental Health 17, 85-91.

Asgary, S., Eghbal, M.J. and Ghoddusi, J. (2014): Two-year results 
of vital pulp therapy in permanent molars with irreversible pul-
pitis: an ongoing multicenter randomized clinical trial. Clinical 
Oral Investigations 18, 635-641.

Atkins, C.Y., Thomas, T.K., Lenaker, D., Day, G.M., Hennessy, 
T.W. and Meltzer, M.I. (2016): Cost-effectiveness of prevent-
ing dental caries and full mouth dental reconstructions among 
Alaska Native children in the Yukon–Kuskokwim delta region 
of Alaska. Journal of Public Health Dentistry 76, 228-240.

Balevi, B. and Shepperd, S. (2007): The management of an 
endodontically abscessed tooth: patient health state utility, 
decision-tree and economic analysis. BMC Oral Health 7, 17.

Bertrand, É., Mallis, M., Bui, N.M. and Reinharz, D. (2011): 
Cost-effectiveness simulation of a universal publicly funded 
sealants application program.  Journal of Public Health Den-
tistry 71, 38-45.

Bhuridej, P., Kuthy, R.A., Flach, S.D., Heller, K.E., Dawson, D.V., 
Kanellis, M.J. and Damiano, P.C. (2007): Four-Year Cost-Utility 
Analyses of Sealed and Nonsealed First Permanent Molars in 
Iowa Medicaid-Enrolled Children.  Journal of Public Health 
Dentistry 67, 191-198.

Birch, S., (1990): The relative cost effectiveness of water fluorida-
tion across communities: analysis of variations according to 
underlying caries levels. Community Dental Health 7, 3-10.

Chestnutt, I., Hutchings, S., Playle, R., Morgan-Trimmer, S., 
Fitzsimmons, D., Aawar, N., Angel, L., Derrick, S., Drew, 
C., Hoddell, C., Hood, K., Humphreys, I., Kirby, N., Lau, T., 
Lisles, C., Morgan, M., Murphy, S., Nuttall, J., Onishchenko, 
K., Phillips, C., Pickles, T., Scoble, C., Townson, J., Withers, 
B. and Chadwick, B. (2017): Seal or Varnish? A randomised 
controlled trial to determine the relative cost and effectiveness 
of pit and fissure sealant and fluoride varnish in preventing 
dental decay. Health Technology Assessment 21, 1-256. 

Chun, J.S., Har, A., Lim, H.P. and Lim, H.J. (2016): The analysis 
of cost-effectiveness of implant and conventional fixed dental 
prosthesis. The Journal of Advanced Prosthodontics 8, 53-61.

Ciketic, S., Hayatbakhsh, M.R. and Doran, C.M. (2010): 
Drinking water fluoridation in South East Queensland: a 
cost-effectiveness evaluation.  Health Promotion Journal of 
Australia 21, 51-56.

Cobiac, L.J. and Vos, T. (2012): Cost-effectiveness of extending 
the coverage of water supply fluoridation for the prevention 
of dental caries in Australia.  Community Dentistry and Oral 
Epidemiology 40, 369-376.

Csikar, J.I., Douglas, G.V., Pavitt, S. and Hulme, C. (2016): The 
cost-effectiveness of smoking cessation services provided by 
general dental practice, general medical practice, pharmacy and 
NHS Stop Smoking Services in the North of England. Com-
munity Dentistry and Oral Epidemiology 44, 119-127.

Cunningham, S.J., Sculpher, M., Sassi, F. and Manca, A. (2003): A 
cost–utility analysis of patients undergoing orthognathic treat-
ment for the management of dentofacial disharmony.  British 
Journal of Oral and Maxillofacial Surgery 41, 32-35.

Curtis, B., Warren, E., Pollicino, C., Evans, R.W., Schwarz, E. 
and Sbaraini, A. (2011): The Monitor Practice Programme: is 
non-invasive management of dental caries in private practice 
cost-effective?. Australian Dental Journal 56, 48-55.

Da Mata, C., Allen, P.F., Cronin, M., O’mahony, D., McKenna, 
G. and Woods, N. (2014): Cost-effectiveness of ART restora-
tions in elderly adults: a randomized clinical trial. Community 
Dentistry and Oral Epidemiology 42, 79-87.

Davies, G.M., Worthington, H.V., Ellwood, R.P., Blinkhorn, A.S., 
Taylor, G.O., Davies, R.M. and Considine, J. (2003): An assess-
ment of the cost effectiveness of a postal toothpaste programme 
to prevent caries among five-year-old children in the North West 
of England. Community Dental Health 20, 207-210.

De Lissovoy, G., Rentz, A.M., Dukes, E.M., Eaton, C.A., Jeffcoat, 
M.K., Killoy, W.J. and Finkelman, R.D. (1999): The cost-
effectiveness of a new chlorhexidine delivery system in the 
treatment of adult periodontitis. The Journal of the American 
Dental Association 130, 855-862.

Dedhia, R.C., Smith, K.J., Johnson, J.T. and Roberts, M. (2011): 
The cost-effectiveness of community-based screening for oral 
cancer in high-risk males in the United States: A Markov 
decision analysis approach. The Laryngoscope 121, 952-960.

Doessel, D.P. (1985): Cost-benefit analysis of water fluoridation 
in Townsvilie, Australia.  Community Dentistry and Oral 
Epidemiology 13, 19-22.



124

Fardal, Ø. and Grytten, J. (2014): Applying quality assurance in real 
time to compliant long-term periodontal maintenance patients 
utilizing cost-effectiveness and cost utility. Journal of Clinical 
Periodontology 41, 604-611.

Frenkel, H., Harvey, I. and Newcombe, R.G. (2001): Improving 
oral health in institutionalised elderly people by educating 
caregivers: a randomised controlled trial. Community Dentistry 
and Oral Epidemiology 29, 289-297.

Fyfe, C., Borman, B., Scott, G. and Birks, S. (2015): A cost ef-
fectiveness analysis of community water fluoridation in New 
Zealand. The New Zealand Medical Journal 128, 38-46.

Goldman, A.S., Chen, X., Fan, M. and Frencken, J.E. (2014): 
Methods and preliminary findings of a cost-effectiveness study 
of glass-ionomer-based and composite resin sealant materials 
after 2 yr. European Journal of Oral Sciences 122, 230-237.

Goldman, A.S., Chen, X., Fan, M. and Frencken, J.E. (2016): Cost-
effectiveness, in a randomized trial, of glass-ionomer-based and 
resin sealant materials after 4 yr.  European Journal of Oral 
Sciences 124, 472-479.

Griffin, S.O., Griffin, P.M., Gooch, B.F. and Barker, L.K. (2002): 
Comparing the costs of three sealant delivery strategies. Journal 
of Dental Research 81, 641-645.

Griffin, S.O., Jones, K. and Tomar, S.L. (2001): An economic 
evaluation of community water fluoridation. Journal of Public 
Health Dentistry 61, 78-86.

Hannerz, H. and Westerberg, I. (1996): Economic assessment of 
a six-year project with extensive use of dental hygienists in 
the dental care of children: a pilot study.  Community Dental 
Health 13, 40-43.

Henke, C.J., Genco, R.J., Killoy, W.J., Miller, D.P., Evans, C.J. 
and Finkelman, R.D. (2001): An economic evaluation of a 
chlorhexidine chip for treating chronic periodontitis: the CHIP 
(chlorhexidine in periodontitis) study.  The Journal of the 
American Dental Association 132, 1557-1569.

Hens, M.J., Alonso-Ferreira, V., Villaverde-Hueso, A., Abaitua, I. 
and Posada de la Paz, M. (2012): Cost-effectiveness analysis 
of burning mouth syndrome therapy. Community Dentistry and 
Oral Epidemiology 40, 185-192.

Heydecke, G., Penrod, J.R., Takanashi, Y., Lund, J.P., Feine, J.S. 
and Thomason, J.M. (2005): Cost-effectiveness of mandibular 
two-implant overdentures and conventional dentures in the 
edentulous elderly. Journal of Dental Research 84, 794-799.

Hietasalo, P., Seppä, L., Lahti, S., Niinimaa, A., Kallio, J., Aronen, 
P., Sintonen, H. and Hausen, H. (2009): Cost-effectiveness of 
an experimental caries-control regimen in a 3.4-yr randomized 
clinical trial among 11–12-yr-old Finnish schoolchildren. Eu-
ropean Journal of Oral Sciences 117, 728-733.

Higashi, M.K., Veenstra, D.L., Aguila, M.D. and Hujoel, P. (2002): 
The Cost-Effectiveness of Interleukin-1 Genetic Testing for 
Periodontal Disease. Journal of Periodontology 73, 1474-1484.

Jacobson, J.J., Schweitzer, S.O. and Kowalski, C.J. (1991): Chemo-
prophylaxis of prosthetic joint patients during dental treatment: 
a decision-utility analysis. Oral Surgery, Oral Medicine, Oral 
Pathology 72, 167-177.

Jensen, C., Ross, J., Feenstra, T.L., Raghoebar, G.M., Speksnijder, 
C., Meijer, H.J. and Cune, M.S. (2017): Cost-effectiveness of 
implant-supported mandibular removable partial dentures. Clini-
cal Oral Implants Research 28, 594-601.

Jokela, J. and Pienihäkkinen, K. (2003): Economic evaluation of a 
risk-based caries prevention program in preschool children. Acta 
Odontologica Scandinavica 61, 110-114.

Jönsson, B., Öhrn, K., Lindberg, P. and Oscarson, N. (2012): 
Cost-effectiveness of an individually tailored oral health edu-
cational programme based on cognitive behavioural strategies 
in non-surgical periodontal treatment.  Journal of Clinical 
Periodontology 39, 659-665.

Kanzow, P., Wiegand, A. and Schwendicke, F. (2016): Cost-effec-
tiveness of repairing versus replacing composite or amalgam 
restorations. Journal of Dentistry 54, 41-47.

Kelly, P.G. and Smales, R.J. (2004): Long-term cost-effectiveness 
of single indirect restorations in selected dental practices. Brit-
ish Dental Journal 196, 639.

Khouja, T. and Smith, K. (2017): Cost-effectiveness analysis of 
two caries prevention methods in the first permanent molar 
in children. Journal of Public Health Dentistry 78, 118-126.

Kim, Y., Park, J., Park, S., Oh, S., Jung, Y., Kim, J., Yoo, S. 
and Kim, S. (2014): Economic Evaluation of Single-Tooth 
Replacement: Dental Implant Versus Fixed Partial Denture. 
The International Journal of Oral & Maxillofacial Implants 
29, 600-607.

Klock, B. (1980): Economic aspects of a caries preventive pro-
gram. Community Dentistry and Oral Epidemiology 8, 97-102.

Koh, R., Pukallus, M., Kularatna, S., Gordon, L.G., Barnett, A.G., 
Walsh, L.J. and Seow, W.K. (2015): Relative cost-effectiveness 
of home visits and telephone contacts in preventing early 
childhood caries. Community Dentistry and Oral Epidemiol-
ogy 43, 560-568.

Kolker, J.L., Damiano, P.C., Flach, S.D., Bentler, S.E., Armstrong, 
S.R., Caplan, D.J., Kuthy, R.A., Warren, J.J., Jones, M.P. and 
Dawson, D.V. (2006): The Cost-Effectiveness of Large Amal-
gam and Crown Restorations Over a 10-Year Period. Journal 
of Public Health Dentistry 66, 57-63.

Kolstad, C., Zavras, A. and Yoon, R.K. (2015): Cost-benefit analysis 
of the age one dental visit for the privately insured. Pediatric 
Dentistry 37, 376-380.

Kowash, M.B., Toumba, K.J. and Curzon, M.E.J. (2006): Cost-
effectiveness of a long-term dental health education program 
for the prevention of early childhood caries. European Archives 
of Paediatric Dentistry 7, 130-135.

Leskinen, K., Salo, S., Suni, J. and Larmas, M. (2008) Practice-
based study of the cost-effectiveness of fissure sealants in 
Finland. Journal of Dentistry 36, 1074-1079.

Levey, C. and Dunbar, C. (2015): Shortened dental arch concept 
shown to be cost effective. Evidence-Based Dentistry 16, 19.

Listl, S., Fischer, L. and Giannakopoulos, N.N. (2014): An eco-
nomic evaluation of maxillary implant overdentures based on 
six vs. four implants. BMC Oral Health 14, 105.

Lundqvist, M., Davidson, T., Ordell, S., Sjöström, O., Zimmer-
man, M. and Sjögren, P. (2015): Health economic analyses 
of domiciliary dental care and care at fixed clinics for el-
derly nursing home residents in Sweden. Community Dental 
Health 32, 39-43.

Mac Giolla Phadraig, C., Nunn, J., Guerin, S. and Normand C. 
(2016): Should we provide oral health training for staff caring 
for people with intellectual disabilities in community based 
residential care? A cost-effectiveness analysis. Evaluation 
and Programme Planning 55, 46 – 54

Marino, R., Morgan, M., Weitz, A. and Villa, A. (2007): The 
cost-effectiveness of adding fluorides to milk-products distrib-
uted by the National Food Supplement Programme (PNAC) 
in rural areas of Chile. Community Dental Health 24, 75.

Maryniuk, G.A., Schweitzer, S.O. and Braun, R.J. (1988): Re-
placement of amalgams with crowns: a cost-effectiveness 
analysis.  Community Dentistry and Oral Epidemiology  16, 
263-267.

McKenna, G., Allen, F., Woods, N., O’mahony, D., Cronin, M., 
DaMata, C. and Normand, C. (2014): Cost-effectiveness of 
tooth replacement strategies for partially dentate elderly: a 
randomized controlled clinical trial.  Community Dentistry 
and Oral Epidemiology 42, 366-374.

McKenna, G., Allen, P.F., Woods, N., O’Mahony, D., DaMata, 
C., Cronin, M. and Normand, C. (2013): A preliminary report 
of the cost-effectiveness of tooth replacement strategies for 
partially dentate elders. Gerodontology 30, 207-213.

Miyayasu, A., Kanazawa, M., Jo, A., Sato, Y. and Minakuchi, S. 
(2017): Cost-effectiveness analysis of two impression methods 
for the fabrication of mandibular complete dentures. Journal 
of Dentistry 68, 98-103.



125

Morgan, M.V., Campain, A.C., Crowley, S.J. and Wright, 
F.A.C. (1997): An evaluation of a primary preventive 
dental programme in non-fluoridated areas of Victoria, 
Australia. Australian Dental Journal 42, 381-388.

Neidell, M., Shearer, B. and Lamster, I.B. (2016): Cost-effec-
tiveness analysis of dental sealants versus fluoride varnish 
in a school-based setting. Caries Research 50, 78-82.

O’Neill, C., Worthington, H.V., Donaldson, M., Birch, S., 
Noble, S., Killough, S., Murphy, L., Greer, M., Brodison, 
J., Verghis, R. and Tickle, M. (2017): Cost-effectiveness 
of caries prevention in practice: a randomized controlled 
trial. Journal of Dental Research 96, 875-880.

Pennington, M., Vernazza, C., Shackley, P., Armstrong, N., 
Whitworth, J. and Steele, J. (2009). Evaluation of the cost-
effectiveness of root canal treatment using conventional ap-
proaches versus replacement with an implant. International 
Endodontic Journal 42, 874-883.

Quinonez, R.B., Downs, S.M., Shugars, D., Christensen, J. 
and Vann, W.F. (2005): Assessing Cost-Effectiveness of 
Sealant Placement in Children.  Journal of Public Health 
Dentistry 65, 82-89.

Quinonez, R.B., Stearns, S.C., Talekar, B.S., Rozier, R.G. 
and Downs, S.M. (2006): Simulating cost-effectiveness 
of fluoride varnish during well-child visits for Medicaid-
enrolled children.  Archives of Pediatrics & Adolescent 
Medicine 160, 164-170.

Sakuma, S., Yoshihara, A., Miyazaki, H. and Kobayashi, S. 
(2010): Economic evaluation of a school-based combined 
program with a targeted pit and fissure sealant and fluoride 
mouth rinse in Japan. The Open Dentistry Journal 4, 230.

Schwendicke, F. and Göstemeyer, G. (2016): Cost-effectiveness 
of Single-Versus Multistep Root Canal Treatment. Journal 
of Endodontics 42, 1446-1452.

Schwendicke, F. and Stolpe, M. (2014): Direct pulp capping 
after a carious exposure versus root canal treatment: a 
cost-effectiveness analysis.  Journal of Endodontics  40, 
1764-1770.

Schwendicke, F. and Stolpe, M. (2017): Cost-effectiveness of 
Different Post-retained Restorations.  Journal of Endodon-
tics 43, 709-714.

Schwendicke, F., Brouwer, F. and Stolpe, M. (2015): Calcium 
hydroxide versus mineral trioxide aggregate for direct pulp 
capping: a cost-effectiveness analysis. Journal of Endodon-
tics 41, 1969-1974.

Schwendicke, F., Brouwer, F., Paris, S. and Stolpe, M. (2016): 
Detecting proximal secondary caries lesions: a cost-effec-
tiveness analysis. Journal of Dental Research 95, 152-159.

Schwendicke, F., Graetz, C., Stolpe, M. and Dörfer, C.E. (2014): 
Retaining or replacing molars with furcation involvement: a 
cost-effectiveness comparison of different strategies. Journal 
of Clinical Periodontology 41, 1090-1097.

Schwendicke, F., Paris, S. and Stolpe, M. (2014): Cost-effec-
tiveness of caries excavations in different risk groups− a 
micro-simulation study. BMC Oral Health 14, 153.

Schwendicke, F., Stolpe, M. and Graetz, C. (2017): Cost 
comparison of prediction-based decision-making for peri-
odontally affected molars. Journal of Clinical Periodontol-
ogy 44, 1145-1152.

Schwendicke, F., Stolpe, M., Meyer-Lueckel, H. and Paris, S. 
(2015): Detecting and treating occlusal caries lesions: a cost-
effectiveness analysis. Journal of Dental Research 94, 272-280.

Schwendicke, F., Stolpe, M., Meyer-Lueckel, H., Paris, S. and 
Dörfer, C.E. (2013): Cost-effectiveness of one-and two-step 
incomplete and complete excavations.  Journal of Dental 
Research 92, 880-887.

Schwendicke, F., Stolpe, M., Plaumann, A. and Graetz, C. 
(2016): Cost-effectiveness of regular versus irregular sup-
portive periodontal therapy or tooth removal.  Journal of 
Clinical Periodontology 43, 940-947.

Skaar, D.D., Park, T., Swiontkowski, M.F. and Kuntz, K.M. 
(2015): Cost-effectiveness of antibiotic prophylaxis for 
dental patients with prosthetic joints: Comparisons of anti-
biotic regimens for patients with total hip arthroplasty. The 
Journal of the American Dental Association 146, 830-839.

Stearns, S.C., Rozier, R.G., Kranz, A.M., Pahel, B.T. and 
Quinonez, R.B. (2012): Cost-effectiveness of preventive 
oral health care in medical offices for young Medicaid en-
rollees. Archives of Pediatrics & Adolescent Medicine 166, 
945-951.

Stone, S.J., McCracken, G.I., Heasman, P.A., Staines, K.S. and 
Pennington, M. (2013): Cost-effectiveness of personalized 
plaque control for managing the gingival manifestations of 
oral lichen planus: a randomized controlled study. Journal 
of Clinical Periodontology 40, 859-867.

Tobi, H., Kreulen, C.M., Vondeling, H. and Amerongen, W.E. 
(1999): Cost-effectiveness of composite resins and amalgam 
in the replacement of amalgam Class II restorations. Com-
munity Dentistry and Oral Epidemiology 27, 137-143.

Tonmukayakul, U. and Arrow, P. (2017): Cost-effectiveness 
analysis of the atraumatic restorative treatment-based ap-
proach to managing early childhood caries.  Community 
Dentistry and Oral Epidemiology 45, 92-100.

Tsevat, J., Durand-Zaleski, I. and Pauker, S.G. (1989): Cost-
effectiveness of antibiotic prophylaxis for dental procedures 
in patients with artificial joints. American Journal of Public 
Health 79, 739-743.

Van der Linden, N., Flach, G.B., de Bree, R. and Uyl-de Groot, 
C.A. (2016): Cost–utility of sentinel lymph node biopsy in 
cT1–T2N0 oral cancer. Oral Oncology 53, 20-26.

Van der Meij, E.H., Bezemer, P.D. and Van der Waal, I. (2002): 
Cost-effectiveness of screening for the possible development 
of cancer in patients with oral lichen planus.  Community 
Dentistry and Oral Epidemiology 30, 342-351.

Vermaire, J.H., Van Loveren, C., Brouwer, W.B.F. and Krol, 
M. (2014): Value for money: economic evaluation of two 
different caries prevention programmes compared with 
standard care in a randomized controlled trial.  Caries 
Research 48, 244-253.

Virtanen, S.E., Galanti, M.R., Johansson, P.M. and Feldman, 
I. (2017): Economic evaluation of a brief counselling for 
smoking cessation in dentistry: a case study comparing two 
health economic models. BMJ Open 7, e016375.

Warren, E., Curtis, B.H., Jia, N. and Evans, R.W. (2016): The 
caries management system: Updating cost-effectiveness with 
4-year posttrial data.  International Journal of Technology 
Assessment in Health Care 32, 107-115.

Weintraub, J., Stearns, S., Burt, B., Beltran, E. and Eklund, S. 
(1993). A retrospective analysis of the cost-effectiveness of 
dental sealants in a children’s health center. Social Science 
& Medicine 36, 1483-1493.

Werner, C.W., Pereira, A.C. and Eklund, S.A. (2000): Cost-
effectiveness study of a school-based sealant program. ASDC 
Journal of Dentistry for Children 67, 93-97.

Wright, J.C., Bates, M.N., Cutress, T. and Lee, M. (2001): The 
cost-effectiveness of fluoridating water supplies in New 
Zealand.  Australian and New Zealand Journal of Public 
Health 25, 170-178.

Zabos, G.P., Glied, S.A., Tobin, J.N., Amato, E., Turgeon, L., 
Mootabar, R.N. and Nolon, A.K. (2002): Cost-effectiveness 
analysis of a school-based dental sealant program for low-
socioeconomic-status children: a practice-based report. Jour-
nal of Health Care for the Poor and Underserved 13, 38-48.

Zitzmann, N.U., Krastl, G., Weiger, R., Kühl, S. and Sendi, P. 
(2013): Cost-effectiveness of anterior implants versus fixed 
dental prostheses. Journal of Dental Research 92, 183S-188S.

Zitzmann, N.U., Marinello, C.P. and Sendi, P. (2006): A cost-
effectiveness analysis of implant overdentures.  Journal of 
Dental Research 85, 717-721.



126

1. “Economics, Dental”[Mesh] 
2. (Econom*[tiab] OR “dental economics”[tiab] OR “health economics”[tiab] OR “medical economics”[tiab] OR “eco-
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 m
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 c
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 d
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 p

at
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 d
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 o
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 p
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 c
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m
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 d
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at
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 c
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r d
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 p
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 p
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 m
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 c
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 c
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 c
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 b
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m
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f d
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at
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 c
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at
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R
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at
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 p
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