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ABSTRACTEleanor Feingold, PhD
A REVIEW OF SCHOOL-BASED DENTAL SCREENINGS AND THE DEVELOPMENT OF A STATE ORAL HEALTH SURVEILLANCE FOR CHILDHOOD CARIES IN PENNSYLVANIA
Martin Smallidge, MPH
University of Pittsburgh, 2014



Background: Screening for dental caries is public health activity used to identify children in need of prevention and treatment. School-based dental screenings (SBDS) have been a statutory requirement in Pennsylvania since 1949. Every year children are screened for dental caries. If decay is present, the child’s parents are advised to have the child seen by a dentist. 
Problem: In the United States, the National Oral Health Surveillance System (NOHSS) gathers and makes available state level data on oral health indicators. Pennsylvania last reported data to the NOHSS in 2000, making it the least up-to-date oral health assessment. During the SBDS process data is collected on dental caries of school age children. Pennsylvania does not have a method to centralize this data for surveillance activity. 
Solution: If a state oral health surveillance system can be designed around the existing SBDS model in Pennsylvania, the data collected at the screening can be reported to the NOHSS. More importantly, the Pennsylvania Department of Health and others will have access to data to assess dental caries (decay) in children and evaluate oral disease intervention programs. Within this essay I will review the literature on SBDS to discuss the impact of screenings on the oral health of the public and make recommendations for the development of a state oral health surveillance system based on Pennsylvania’s SBDS program with a goal of yearly surveillance data reported to the NOHSS.
[bookmark: _Toc106717784]TABLE OF CONTENTS
Acknowledgements	viii
1.0	Background	1
2.0	Purpose	3
3.0	Review of Literature on School-based dental screenings	4
3.1	Introdcution	4
3.2	Methods	5
3.3	Results	6
3.3.1	Universal and Targeted Programs	8
3.3.2	Positive screenings	10
3.4	Utilization of Dental Services	11
3.5	Discussion	13
3.6	Conclusions	16
4.0	the use of School-based dental screenings as a state oral health surveilance system.	18
4.1	Introduction	18
4.2	State Oral Health Surveillance in the U.S.	19
4.3	School-Based Dental Screening in Pennsylvania	20
4.4	Recommendations	21
4.5	Discussion	22
4.6	Conclusion	24
Appendix A : Results of literature review	26
Appendix B: Private Dentist Form	27
Appendix C: SCHOOL FORM	28
bibliography	29
List of tables
Table 1: Results of Literature Search	6
 List of figures
Figure 1: Model of School-based Dental Screenings	14
[bookmark: _Toc386120694]Acknowledgements
I would like to thank my essay advisor Dr. Robert Weyant for his guidance through the process of writing this essay. Thank you to Dr. Eleanor Feingold for being available to read and help edit the paper. Finally, and most dearly, thank you to my wife Kate. Without her love and support I would not have the energy to devote to the projects that I enjoy pursuing.
	29
[bookmark: _Toc386120695]Background
In 2000, the Oral Health of America report by the Surgeon General of the United State recognized dental caries (decay) as the most prevalent disease in children and adolescents (Oral Health America). More recent data from the National Health and Nutrition Examination Survey (NHANES) supports that dental caries remains the most prevalent disease in children. Of the sample of children within the survey, 42% ages 6-11 and 60% ages 12-19 had dental caries (Dye, 2007). 
The Department of Health and Human Services has set decade long goals to address the high prevalence of dental caries in children through the Healthy People 2020 objectives. This program is a set of national health objectives for a number of health conditions, including oral health. There are three child oral health indictors used for objectives in Healthy People 2020: decay experiences, measured by DMFT greater than 0 (OH 1.2); untreated dental decay (OH-2.2); and presence of dental sealants (OH-12.2).  Healthy People 2020 baseline objectives for children ages 6-9, calculated from NHANES data, were: 54.4% having experience of dental caries in primary or permanent teeth, 28.8% untreated dental decay, and 25.5% presence of dental sealants on one or more permanent first molar(s) (United States Department of Health and Human Services (HHS), Healthy People 2020, 2011). 
The Commonwealth of Pennsylvania Public School Code of 1949 mandates dental screenings for school age children(Public School Act of 1949, 2013). The school-based dental screening (SBDS) programs have been used to identify children with high risk of dental caries in Pennsylvania. After being identified, children are referred to see a dentist.  There are no reported referral criteria in Pennsylvania and therefore referrals a given at the opinion of the screening dentist. Upon referral, the child should receive an examination by a dentist and any necessary treatment and disease prevention services.  Unfortunately, not all children who are identified as having dental care needs have those needs addressed by a dentist. 
In the United States, state level oral health surveillance in collected by the National Oral Health Surveillance System (NOHSS). Each state is responsible for completing population assessments and reporting information to the Centers for Disease Control and Prevention (CDC), who houses the program. Pennsylvania last reported information on oral health to the NOHSS in the early 2000s. The data was collected as part of a needs assessment in September 1998 to May 2000(Weyant, 2000), which is the oldest data reported to the NOHSS. After over 15 years since the start of the last assessment, the state needs to find a way to efficiently track oral disease in the state. 
The usefulness of SBDS has been disputed (Milsom, Tickle, & Blinkhorn, 2008). Public health activities should be effective at improving the health of individuals and/or the population. For SBDS programs important outcomes include assuring that children identified with disease are treated, decreasing the prevalence of disease and increasing utilization of dental services. Milsom, Tickle and Blinkhorn (2008) argue that there is not enough evidence to support that SBDS program are effective at improving the oral health of children. They recommend that the programs should be discontinued in the United Kingdom. A review of the current literature is necessary to consider the effectiveness of SBDS to decrease dental caries and increase utilization of dental services for the population of children in Pennsylvania. 
[bookmark: _Toc386120696]Purpose
The purpose of this essay is to review the current SBDS program in Pennsylvania and provide any necessary recommendations for improvements. To understand the usefulness of SBDS one must review the scientific information available on the topic. Section 3 is a literature review on SBDS. The review begins with a description of the various SBDS programs. The review then focuses on the effectiveness of SBDS to identify children with dental caries, effectiveness of the program to increase utilization of dental services by children, and the effectiveness of SBDS to decrease disease prevalence. This review was restricted to the intervention of SBDS only and will not include the effectiveness of preventative services or dental treatment services provided at schools (i.e. school-based dental service programs, fluoride rinse programs, dental sealant programs, or mobile dental clinics). 
The second section of the essay discusses the use of Pennsylvania’s SBDS program as a foundation for the development of an oral health surveillance system for the state. Upon reviewing the current state and national oral health surveillance systems, recommendations will be made for the development of such a program. These recommendations will assist the Pennsylvania Department of Health and other stakeholders in completing their objectives to improve the oral health of children.
[bookmark: _Toc386120697]Review of Literature on School-based dental screenings
[bookmark: _Toc386120698]Introdcution
In 1949, the Commonwealth of Pennsylvania passed the Public School Code, which included mandatory dental screening program for school age children. Dental screening programs have been supported for many years by a desire of the community and policy makers to intervene in the prevalence and progression of dental caries among children(Milsom et al., 2008). Many states use SBDS as way of detecting dental caries in school age children ( Association of State and Territorial Dental Directors (ASTDD, 2008).
Milsom et al. (1999, 2006a, 2006b, 2006c, 2006d, 2008) have completed an extensive series of studies on SBDS, and concluded that discontinuing SBDS in the UK would be advisable. The investigators argue that the program does not meet standards for medical screening programs in the UK(Milsom et al., 2008). Baker (2007) has argued that the evidence suggests improvements and further evaluation are needed before the option of abandoning these programs is executed.  Both sides of the issue agree that policymakers and the scientific community in each country need to complete their own local evaluation of SBDS with regard to effectiveness in reaching program goals. 	Comment by Martin Smallidge: Dr. Weyant, is this what you were looking for when you wrote (200x, 200y, etc.)?
School-based dental screenings have been used to identify dental caries in children. The screening examination is often used to identify untreated dental caries, and thus children in need of dental treatment. This is traditionally accomplished by visual and/or tactile examination by a dentist or dental hygienist. Examining the teeth is usually accomplished using artificial light, a mirror, and a dental explorer. 
During the literature search process I found that several terms were used interchangeably when referring to dental screenings. These terms were dental screening, dental examination and dental inspection. Dental inspection has been defined as “identifying children in need of treatment” by the UK Department of Health(Tickle & Milsom, 1999). The term was replaced by dental screening in 1964, however has been used in recent articles. Dental examinations are the physical inspection and necessary radiographic analysis for the diagnosis of dental caries and other oral conditions conducted by a dentist. Dental screenings are the identification of dental disease or conditions. Milsom, Tickle, and Blinkhorn (2008) share a definition for dental screenings written by the UK Department of Health in 2000, which they believe encompass the entire intent of the dental screening process (Milsom et al., 2008):

“A public health service in which members of a defined population who do not perceive they are at risk of or are already affected by a disease or its complication are asked a question or offered a test to identify those individuals who are more likely to be helped than harmed by further tests or treatment to reduce the risk of disease or its complications”
[bookmark: _Toc386120699]Methods
A literature search was conducted using PubMed, contact with authors and hand searching. The results of the search are summarized in Appendix A. Articles were initially screened by title and abstract for relevance. All selected articles were read completely for relevance to the topic of dental screening conducted in a school setting.  References from those articles were also reviewed. This review excluded articles limited to health education program, sealant programs, fluoride programs, or dental services programs unless a dental screening was conducted and reported on separately from the prevention program. Studies were not included if the inspection for dental disease was conducted as a part of study separate from the school.
[bookmark: _Toc386120700]Results
Search terms and number of articles found are reported in Appendix A. Twenty-seven articles were identified by the literature search. Table 1 provides descriptions of the articles identified by the literature search. 

[bookmark: _Toc259867368][bookmark: _Toc386121642]Table 1: Results of Literature Search
	Author
	Topic regarding SBDS
	Article/Study Design
	Country
	Screening Design/Criteria

	Designing SBDS

	Brightman 
	SBDS as a national surveillance system
	Prospective cohort study
	Ireland
	World Health Organization 1984

	Jenner and Lennon 1986
	Standardized training/
interexaminer reliability
	Experimental
	UK
	Author’s opinion

	Rebich et al 1982
	Description of SBDS
	Review
	US
	

	Tickle, Milsom 1999
	Terminology   
	Opinion
	UK
	

	Milsom, Tickle, Blickhorn, 2008
	SBDS has an intervention for dental caries
	Opinion/
Review
	UK
	

	Scott
	SBDS in California
	Letter to the Editor
	
	

	Baker
	SBDS as an intervention in the UK
	Opinion
	UK
	

	Milsom et. al. 1999
	SBDS referral criteria
	Delphi process questionnaire
	UK
	

	Kearney-Mitchell et. al.
	SBDS referral criteria
	Delphi process questionnaire
	UK
	

	Threlfall et. al.
	SBDS practices in England
	questionaire
	UK
	

	Tickle et al 2006
	Community opinion on SBDS
	Focus groups
	UK
	

	Haleem et al 
	Dental examination technique for screening 
	Cross-sectional group comparison 
	
	

	Tickle et al 2003
	Geodemographic distribution of caries experience
	Cross-sectional whole population
	UK
	British Association for the Study of Community Dentistry (BASCD)

	Targeted Screening Approaches

	Locker et al 2004
	Targeted SBDS approach
	Cross-sectional population
	Canada
	Canadian Screening Diagnostic and Coding Manual

	Jeppesen and Foldspang
	Targeted SBDS approach
	Cross-sectional analysis
	
	Danish Child Dental Services (SCOR)

	Sagheri et al
	Targeted SBDS approach
	Cross-sectional 
	
	World Health Organization (WHO) guidelines

	Brewster et al 
	Targeted SBDS approach
	Cross-sectional
	
	UK National Dental Inspection Programme (NDIP) BASCD

	Effectiveness

	Parfitt, 1970
	Promoting dental attendance
	Cluster randomized control
	Canada
	No criteria reported

	Oda et al 1986
	SBDS follow-up on dental attendance
	Randomized control
	US
	Criteria designed for study

	Donaldson and Kinirons 2001
	Effect on dental attendance
	Prospective cohort study
	Ireland
	BASCD

	Nagarajappa2004
	Effect on dental attendance 
	Prospective cohort study
	India
	WHO Oral Health Surveys Basic Methods

	Milsom et al 2006 (a)
	Effect on dental attendance and treatment 
	Cluster randomized control
	UK
	Two models: ‘Traditional’ screener opinion and ‘New’ – see Kearney-Mitchell et al.

	Milsom et al 2006 (b)
	Effect on dental attendance and treatment
	Cluster randomized control
	UK
	Two models: ‘Traditional’ screener opinion and ‘New’ – see Kearney-Mitchell et al.

	Cunningham et al 2009
	Effect of letters on registration
	Single blind, cluster randomized control
	UK
	BASCD NDIP

	Nelson et al 2012
	Effect on receiving treatment
	Retrospective cohort
	US
	Design by researchers based on International Caries Detection and Assessment System (ICDAS)

	Outcomes and Uses for SBDS

	Locker et al
	Investigate oral health-related quality of life
	Cross sectional and Questionnaire
	Canada
	Ontario Public Health Department

	McHahon et al 2011
	Used to evaluate Childsmile prevention program
	Non-randomized trail
	UK
	BASCD


Table 1 Continued

[bookmark: _Toc386120701]Universal and Targeted Programs
Prior to SBDS taking place, program developers or policymakers must decide who will receive the screening. Typically, SBDS are completed once a year in a chosen grade level. A universal screening program screens all children within the selected grade. A targeted program is one in which children are identified as having high or low risk of dental caries prior to the intraoral screening process and only high risk children are screened for dental caries. Proposals have included using previous prevalence of disease of the population and indicators of low socioeconomic status, which correlates with poorer health outcomes(Brewster, Sheriff, MacPherson, 2013; Jeppesen & Foldspang, 2006; Locker, Frosina, Murray, Wiebe, Wiebe, 2007). A novel idea from Sagheri, Hahn and Hellwig (2007) was to target based on type of school attended, however the design would only work in Germany’s school system. The students entered schools based on skill levels for potential career paths. Their study found that two school types had significantly high prevalence of decay compared to the third(Sagheri, Hahn, & Hellwig, 2007). 
Targeting can be accomplished at the school or individual level. At the school level, only children attending the high-risk schools would receive the SBDS. In the individual model, certain students determined to be at high risk at all schools would be targeted for screenings. Screening children in certain grades could be a means of targeting based on length of disease development and average tooth eruption, however it was not investigated as a targeting approach within the literature.
Targeted screening programs are used to conserve resources by attempting to only screening children with the highest likelihood of having a positive screening, and therefore most likely to have or develop disease. Locker et al. (2004) described a targeted approach in Canada that stratified schools based on the dental caries experience of kindergarten students(Locker, Frosins, Murray, Wiebe, & Wiebe, 2004). The study found that by using this targeting program, 44.8% of the population would be screened and 43.5% of those children with dental decay would be identified by a dental screening. The authors recommended that low risk schools add a 2nd year screening to the model under investigation. The addition would increase the proportion of students screened to 56.8% resulting in 59.9% of children with dental care needs being identified. Jeppesen and Foldspang (2006) investigated the usefulness of a targeted model based employed for individuals rather than schools. The model was developed based on register data comparing development of caries over time and determining indicators for developing caries. Within the study, probability scores for the development of dental caries in the next year were calculated for each child based on past caries experience. Based on their model, if a cut off for screening was set at 20% estimated probability and above, 74.4% of the children who will develop dental caries could be identified by screening 42% of the total population of children in the desired grade level(Jeppesen & Foldspang, 2006). Alternative cut offs were investigated. It was found that in order to identify greater than 90% of the population who will develop dental caries greater than 70% of the population must be screened. Brewster et al. used a targeted screening program that limited an intervention to the most deprived 20 percent of the population based on several methods for determining risk of the population. The study showed that when using a caries experience greater than DMFT (decayed, missing, or filled teeth) of 0 as the definition for increased risk, 50-60% of the population identified as being high-risk would actually have caries (Brewster et al, 2013). The study did not report on the proportion of the child population that would be screened or how many children with dental caries who were screened out during the initial process, therefore a positive predictive value for the strategy could not be determined. 
[bookmark: _Toc386120702]Positive screenings
Positive screenings trigger a referral of the child to a dentist for a dental examination and possible treatment. There are a number of criteria used to define a positive screening. Traditionally, a positive screening is determined by the opinion of the screening dentist. In addition to dental caries children could be referred for other oral conditions such a trauma, gingivitis and periodontal disease, and infections. For SBDS to be effective common conditions must be identified as necessary for determining a positive screen. A study was completed in England to determine agreed upon criteria for positive dental screening by general dentists. The following criteria were found: 
· Child with caries in permanent dentition
· Child with darkened/discoloured permanent incisors
· Child aged 9-10 years with overjet greater than 10 mm
· Child over six years with either gross plaque, calculus or swollen gums
· Child with evidence of sepsis
· Child registered with a GDP with caries in permanent dentition
(Kearney-Mitchell, Milsom, Blinkhorn, & Tickle, 2006)

For many decades the dental screeners in the UK were allowed to determine if a child should be referred for further examination based on their opinions. The research group in UK has completed a large population study and found that in screening programs with two different criteria for a positive screening (a positive screen was in the opinion of the screener for the ‘Traditional’ model and based on the set of studied criteria listed above in the ‘New’ model) found referral rates to be 27% and 14%(Milsom, Threlfall, Blinkhorn, 2006). The article shows that the lack of a clear definition of a positive screening can result in higher referral rates. 
Rates of positive screening ranged from 14% to 63%. Some studies used identification of untreated dental caries as the indication for a positive screening. Other studies were based on examiner opinion that a referral was necessary.  A number of different systems were used including those created by the World Health Organization, that National Screening Committee in the UK, and International Caries Detection and Assessment System. There is also a difference in population ages studied ranging from age 4-12. 
Inter-examiner reliability has been studied and discussed by Jenner and Lennon who recommended that all school dental screenings in the UK assure that training is completed for all dentists completing screenings(Jenner and Lennon, 1986).  Most SBDS programs trained screeners on a specific set of criteria for the identification of dental caries. As mentioned above, other criteria that trigger a positive screening have been used. An experienced individual often conducts training. Jenner and Lennon found that 75-80% examiner agreement can be achieved through trainings and calibration. 
[bookmark: _Toc386120703]Utilization of Dental Services
Several studies on the effectiveness of SBDS to promote utilization of dental services were reported in the literature. The most robust study was with a sample of 8,505 children in the UK. The study found that 53% of those children who screen positive for dental caries in their permanent teeth later receive a dental examination(Milsom, Blinkhorn, & Worthington, 2006;  Milsom, Threlfall, et al., 2006). When looking at the entire sample in each arm of the study there no significant difference between the two different screening methods and the control in regards to increasing dental examinations(Milsom, Blinkhorn, Worthington, Threlfall, Buchanan, Kearney-Mitchell, Tickel, 2006). A study completed in Victoria Canada found that ‘dental inspections’ increased attendance rates to 60% from about 40% with educational information alone(Parfitt, 1970). A more recent study in India found a 21% increase in dental attendance at a local school by implementing a school screening program (Hebbal & Nagarajappa, 2004).
The article did not report an analysis of the statistical difference between dental attendance of children screened positive compared children with negative screening(Milsom, et al., 2006). The ‘Traditional’ and ‘New’ screening criteria had dental attendance rates of 48% and 46%, which are certainly higher than 39% and 41% attendance rates in children who were screened negative. A much smaller and older study found that populations who have SBDS programs do see increase in dental attendance rates(Donaldson, 2001). The study found that children with untreated dental caries in schools with SBDS programs had dental attendance rates of approximately 45 percent. Only 27% of children with dental caries at the control schools (lacking SBDS programs) saw a dentist in the two-month study period. These findings suggest that SBDS may not improve the dental attendance rate of the population as a whole, but that those children who are referred to a dentist do have increased dental attendance rates. 
Following a dental examination those children who are determined to need treatment for dental caries should receive that treatment. In their research, Milsom has shown that only 50% of children who see a dentist for an examination later receive dental treatment(Milsom, et al., 2006). This equates to one in four children referred for dental caries in their permanent teeth later receiving treatment. These findings are supported by another study, which found 19% of children who were referred for dental caries had received treatment(Nelson, Mandelaris Ferritti, Heima, Speikerman, Milgrom, 2012).
[bookmark: _Toc386120704]Discussion
Within the literature there was a model that was being followed both in practice and for studying SBDS. In 2001 Donaldson and Kinirons (2001), depicted the pathway of a child from the screening process to their attendance at the dentist office. In order for SBDS to be effective and for proper evaluation, SBDS should not be seen as merely looking in a child’s mouth for caries but rather as a process from the identification of disease to the treatment of those children with disease(Milsom et al., 2008). Efforts to prevent future disease should also be considered an important outcome. Figure 1 outlines the process of dental screenings.  The process begins with the decision of which children are to be screened. As described above, programs can choose to do universal screenings or implement a targeted program.  Children are classified as having a positive screen when dental caries are detected. All SBDS programs within the literature used referral cards or letters to inform patients about their child’s condition, instructing them to see a dentist for a dental examination and treatment. The parents of children with positive screenings are then responsible to find a dentist to deliver dental services for their child. Ideally, all children with positive screenings will find a dentist and get a dental examination. When dental caries are diagnosed, children should receive appropriate dental treatment. Health promotion and prevention efforts should also be completed for children with positive screenings for dental caries as previous history is a good indictor for future disease. The literature did not discuss health promotion or prevention efforts as an outcome for the effectiveness of SBDS.
Targeted Screening
or




[bookmark: _Toc386121637]Figure 1: Model of School-based Dental Screenings


The model outlines the desired cycle of a children in the process of dental screening through their school life. A screening program can either screen all children or target those at highest risk. Children are estiblished either positive or negative in the screening based on set criteria. Those children screened positive should go on to have dental examinations by a dentist to establish the diagnosis of dental caries and any appropraite prevention and treatment.

The prevalence of dental caries does not concentrate within the population(Tickle, Milsom, Jenner, and Blinkhorn, 2003), making targeted strategies difficult to develop. Each of the studies found in the review attempted to identify a cut off for a targeted program to increase the positive predictive value of the screenings, with a goal of increasing the proportion of children screened who have disease. Many of the strategies were not effective at meeting this goal. The most effective strategy was to target children at the individual-level. Using previous dental caries experience of each child as an indictor for dental caries could identify 75% of children with dental care needs while screening only 42% of all children (Jeppesen & Foldspang, 2006). Three of the studies found in the literature found, regardless of strategy, that targeting screening programs within populations of children with lower socioeconomic areas would increase the sensitivity of the program. However, singling out children within a school by using an individual level targeting program could cause social stigma. Another consequence of implementing a targeting strategy is leaving children with dental needs out of the screening process. Most of the children not targeted by the process will be disease free, however some children in that group will have dental caries and will therefore be overlooked. This should be an important consideration for policy makers and program develops.
One means of targeting SBDS programs that was not well discussed or investigated in the literature is targeting certain age groups. In Canada and Pennsylvania not every child receives a screening, however every child within certain grade levels receive screenings. This strategy could conserves resources and can be used to focus screenings on the age of children most at risk of developing disease. Locker found a substantial increase in the number of children with untreated dental caries identified using a targeted screening protocol when adding one grade level to the protocol for low risk populations(Locker et al., 2004).
The goal of a dental screening program is to have children identified with dental caries be examined by a dentist for an accurate diagnosis and appropriate treatment. To accomplish this a parent or guardian of a children with a positive screening must bring the child to a dentist. It was found that children who have positive screenings do have higher rates of dental attendance following the screening program compared with children with a negative screening. This shows a benefit for the program at the individual level. However, only 20-25% of children who are identified to have dental caries receive treatment. There are several explanations. First the child my not have had disease or disease advanced enough to warrant treatment, as determined at the dental examination. The most likely reasons for the low treatment rate are barriers to dental care including lack of dental insurance, potentially low access to dental care and a lack of financial resources by the parents.  These studies are limited in that they only followed children for 2-4 months. It is possible that it would take a longer amount of time for the parent to schedule both an examination and treatment appointment after the time it takes to inform the parent of the child’s condition.
SBDS provides other benefits to public health. The program can be a source of information for the study and surveillance of oral health. Many studies within the review were conducted using data collected during SBDS. 
[bookmark: _Toc386120705]Conclusions
The main public health objective of SBDS is to improve the oral health of children. Outcome of the screening program is to have the child be seen by a dentist and receive appropriate preventative and disease treatment services. 
Targeting is effective on individual level but there are trade-offs. Targeted approaches to SBDS have been proposed as a means of preserving resources. The extra step of deciding which children to screening reduces the cost of the program at large. The trade off is removing children with disease from the pool of children who will be screened, possibly making these programs ineffective for the population. In some cases large majorities of the population need to be screened in order to reach a high number of at-risk children. Cost-effectiveness research is needed to investigate the cost savings expected at each cut off compared to a universal screening program. 
The literature suggests that, SBDS can impact the health of children with dental disease. First, those children who get a positive screening have higher dental attendance than those with a negative screenings. However, in the most robust study, when comparing the overall effect of SBDS on the population, two different methods were found to be similar to a control group( Milsom, et al., 2006; Milsom, et al., 2006). A few studies have found large increase in utilization of dental services following dental screenings(Donaldson, 2001; Hebbal & Nagarajappa, 2004). About 25 percent of children who are identified as having disease and referred to a dentist later receive dental treatment. 
Many countries use SBDS as a source of data for surveillance of oral disease. Data can be used to understand disease and evaluate the effectiveness of interventions. In order to make decisions on where to deploy resources, policymakers and other stakeholders need information about key oral health indicators. SBDS attached to a larger data collection and analysis system can provide such information. SBDS programs still have a role to play in the public health system. 

[bookmark: _Toc386120706]the use of School-based dental screenings as a state oral health surveilance system. 
[bookmark: _Toc386120707]Introduction
The Institutes of Medicine has identified assessment, policy development and assurance as the three core functions of public health (Institutes of Medicine(IOM), 1988). Surveillance is a critical public health activity that supports all three of these functions. Clearly, surveillance of disease within the population is an assessment activity (IOM, 1988). Policy development and assurance of public programs can be completed with the use of disease surveillance data (Nsubuga, 2006). Public health surveillance is an important component of assessment and supports all three of these core function(Centers for Disease Control and Prevention, 2012) and has been defined:

Public health surveillance is “the ongoing systematic collection, analysis, and interpretation of health data essential to the planning, implementation, and evaluation of public health practice, closely integrated with the timely dissemination of these data to those who need to know.”

Mandatory SBDS were established in Pennsylvania by the Public School Code of 1949(Public School Act of 1949, 2013). SBDS have been used in many countries as a means of identifying children with dental caries. The UK, Denmark, and Canada have surveillance information gathered through SBDS. The mandate in Pennsylvania for SBDS provides an opportunity to survey the population of school age children for dental caries and other oral health indictors. Because screenings are completed yearly, trends can be established and the effectiveness of interventions can be observed. The process could provide valuable information to policymakers regarding the oral health status of Pennsylvania’s children. 
The purpose of this article is to make recommendations for the creation of an oral health surveillance system in the Commonwealth of Pennsylvania. Using SBDS as a means of data collection, information on oral health indictors can be recorded on the local level. If the system could be improved to collect accepted oral health indicators and then be reported to the state and national surveillance systems, communities and stakeholders would be better prepared to target oral health interventions and evaluate programs.
[bookmark: _Toc386120708]State Oral Health Surveillance in the U.S.
The Centers for Disease Control and Prevention (CDC) and the Association of State and Territorial Dental Directors (ASTDD) collaborate to create the National Oral Health Surveillance System (NOHSS). The site reports state level data on the oral health indictors recommended by the Council of State and Territorial Epidemiologists (CSTE). The oral health indictors recommended by the CSTE are: dental caries experience (DMFT), untreated tooth decay, and dental sealants in Head Start programs and in the 3rd grade (Phipps, 2013). The last reported assessment for Pennsylvania was completed between 1998 and 2000, the oldest reporting in the US (Weyant, 2000). The CSTE recommends that state update their oral health surveillance systems every 5 years(Phipps, 2013).
The ASTDD represents state dental directors and aids in the implementation of oral health surveillance systems by member states. To assist states with designing, conducting, and collecting data for oral health assessments, the ASTDD developed the Basic Screening Survey Tool, the standard survey used to collect data on child oral health indictors for the NOHSS. The BSS is the standard approach used for reporting oral health indictors to the NOHSS. All reported data must meet the inclusion criteria for the NOHSS outlined in the BSS. Data collected is reported to the CDC by the state agencies or a designated alternative agency. 
[bookmark: _Toc386120709]School-Based Dental Screening in Pennsylvania
In Pennsylvania all students are screened upon enrollment in school (kindergarten or 1st grade), in third grade and in the seventh grade in all public and private schools. Students are also screened if they transfer schools without a dental record from their previous school district. A dentist designated by the school district must complete screenings. Children may opt to be seen by a family dentist. The parent/guardian of the child must have the family dentist complete a form supplied by the Department of Health (DOH) (Appendix B: Private Dentist Form). All findings are maintained in a dental health record at the school district on forms prepared and approved by the Pennsylvania Secretary of Health (Appendix C: School Health Record). Recommendation for dental care, if found to be necessary by the screener, is reported to the school, child’s parents/guardian, and the child’s dentist on form prepared by the Pennsylvania Secretary of Health (Appendix C: Referral form needs to be obtained). With the recommendation, parents/guardians are instructed to notify the school when appropriate care is taken for the recommendations. 
The Commonwealth of Pennsylvania DOH reports publically available data sets on the state website(Pennsylvania Department of Health, 2012). The reports include the following information: 
· Number of children in grades K, 1, 3,7 screened by a family dentist
· Number of children in grades K, 1, 3,7 screened by a school dentist
· Number of children in any other grade by a school dentist
· Number of children referred for a dental examination
· Number of children referred for a dental examination who had an exam completed by a dentist the referral card was returned 

In addition to this list, there is reporting on dental hygiene and fluoride programs within schools. These programs are out of the scope of this report.
The last oral health assessment of children in Pennsylvania was completed from September 1998 to May 2000 (Weyant, 2000). The objectives of the assessment was “to provide baseline data to enable the Pennsylvania Department of Health to satisfy federal reporting requirements and to provide a basis for program planning” and to “serve as a baseline for estimating progress toward Health People 2010 objectives”(Weyant, 2004). The study surveyed 6040 public school children in Pennsylvania. School districts were chosen at random within separate geographic locations throughout the state. Dental hygienists were trained on the BSS from the ASTDD and completed the dental screenings. These screenings were completed in addition to the states mandatory screening program for the purpose of the study.  
[bookmark: _Toc386120710]Recommendations
Developing a surveillance system building onto the mandated SBDS program will allow public health agencies to identify trends in disease and evaluate program efforts. The current mandatory SBDS program in Pennsylvania is an important framework on which an oral health surveillance system can be built. The needs assessment completed by Weyant (2000) provides a framework for which the state can implement such a surveillance program. The lessons learned by reviewing the study include personnel used for screenings, screening model used, data collected and analysis methods. 
After review the current national surveillance system for oral health and Pennsylvania’s SBDS program I propose the following recommendations for the development of an oral health surveillance system in Pennsylvania:
1. Implementation of the ASTDD’s Basic Screening Survey for all screenings.
2. In addition to dentists, allow trained dental hygienists to conduct screenings.
3. Development of an online training for all screeners.
4. Inclusion of the three child oral health indicators reported in the NOHSS in the health record of each screened child.
5. Reporting of the oral health indictors to the state and NOHSS.
[bookmark: _Toc386120711]Discussion
My first recommendation is for the state to adopt the BSS as the method for conducting SBDS to standardize the screening process. Using the BSS would ensure that the screenings meet the requirements of the NOHSS. Data from the screenings would be centralized by the state or a proxy agency (i.e. a university) and then reported to the NOHSS. The only anticipated cost at this time would be training of screeners and investments in and maintenance of a data analysis system. 
Dental screenings are not a diagnostic procedure and therefore do not need to be performed by a dentist. Employing dental hygienists can be a cost effective alternative to requiring that dentists perform dental screenings in the school setting. Children and their parents could retain the choice to see a family dentist. Using the BSS, dental hygienists can be trained to complete SBDS for the use in surveillance. Previous data reported to the NOHSS used dental hygienists trained in the BSS to complete screenings(Weyant, 2000). 
One of the criteria for submitting data to the NOHSS is to have all clinical examiners trained prior to performing dental screenings. The BSS outlines training programs to include in-person training(ASTDD, 2008) . Regional training programs would need to be put in place to train all examiners. An alternative would be the development of an online training module. This online module would prove to be beneficial as dentists and dental hygienists in the community could also access the training when they screen patients in their offices.
In order to align with the National Oral Health Surveillance System, an update to the current reporting system in Pennsylvania is necessary. When collecting surveillance information, the questions being asked are most important. I recommend that the following questions be added to the dental screening forms to be completed for each student regardless of the setting in which the screening takes place. 
1. Does the student have a DMFT score greater than 0?
2. Does the student have untreated dental caries?
3. Does the student have at least one sealant on a permanent molar?

These questions have been designed to get the most basic information necessary to fulfill the coding requirements for the NOHSS. They have been designed by using CSTE recommendations and the BSS guidelines. Answering these basic questions would be possible by any screener, including non-dental professional with training on dental screening. Of course, more information can aid researchers in understanding dental caries within the populations. The questions recommended above could be made more robust to provide more individual level data, for example, the collection of data on the number of untreated decay or number of filled teeth. The BSS outlines a range of coding methodologists that could be used(ASTDD, 2008). The final recommendation is ensure that the data collected on the three oral health indictors are reported to the state and then to the NOHSS.
One major limitation to the current screening program is that the majority of children in Pennsylvania fulfill the mandated screening requirement by seeing a family dentist. In the 2011-12 academic year, of the 331,373 children screened in Pennsylvania 83,126(35%) in the mandatory grades (K/1, 3, 7) were screened in the school. The population of children who receive screening in schools are likely to be children who cannot receive dental care in the first place and are at higher risk of dental disease. Relying on all family dentists to participate in a screening program would be logistically difficult and, arguably, unnecessary because the goal of getting a child to a dentist is already achieved. Further research is needed to determine if the current collection of data would provide appropriate sampling for an oral health surveillance system.
[bookmark: _Toc386120712]Conclusion
In 2013, the CSTE updated the operational definition of Healthy People 2020 Oral Health Objective 16 (Phipps, 2013). By developing the SBDS program into a surveillance program, Pennsylvania would fulfill the requirement: “Oral health status data for a representative sample of third grade children meeting criteria for inclusion in NOHSS. Data must have been collected within the previous five years.” As stated above, Pennsylvania has not compiled data on the oral health of children since 2000, well over the five-year recommendation.
Using Pennsylvania’s SBDS program as an infrastructure for creating an oral health surveillance system can assist policymakers, program developers and other stakeholders complete the missions of public health.  Multiple organizations have already constructed state oral health surveillance systems that can be implemented. By implementing the recommendations, Pennsylvania can develop a yearly reporting system that can provide data to the NOHSS. More importantly, the data will be available at the state and local level for the study of disease and interventions.
Public health requires assessment, policy recommendation, and assurance to fulfill its mission. To assure that the proposed oral health surveillance system is operating reliably and is valid, further research should be completed to observe the application of the surveys in schools. This would include investigating the reliability of each professional in administering the survey, especially to understand if dental hygienists and dentists can be reliably standardized for screenings. The UK provides an example of program evaluation guidelines to complete an assurance assessment for SBDS(Milsom et al., 2008).
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	Literature Review Search Terms 

	Search Completed on February 9, 2014

	 

	Search No.
	Search Term
	Results
	Articles
	Accessible

	 
	 
	 
	 
	 

	1
	"school based dental screening"
	5
	5
	5

	2
	school-based AND "dental screening"
	23
	9
	8

	3
	school "dental screening"
	76
	26
	17

	4
	school based AND ("dental screening" OR "dental inspection" OR "dental examination")
	97
	17
	13

	5
	school AND ("dental screening" OR "dental inspection" OR "dental examination")
	442
	41
	11

	6
	cost effectiveness AND ("dental screening" OR "dental inspection" OR "dental examination")
	16
	4
	3

	7
	referral AND ("dental screening" OR "dental inspection" OR "dental examination")
	38
	6
	4

	8
	effectiveness AND ("dental screening" OR "dental inspection" OR "dental examination")
	53
	14
	11
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