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Study Summary 
 
Title Comparative Effectiveness of School-Based Caries Prevention Programs for 

Children in Underserved, Low Income, Hispanic Communities 
Short Title School-based Caries Prevention 

IRB Number S17-00578 

Study Type Human  

Study Design Pragmatic, cluster, randomized controlled, non-inferiority trial 

Study Intervention Simple prevention (fluoride varnish + silver diamine fluoride) vs complex 
prevention (fluoride varnish + traditional sealants + therapeutic sealants) 

Study Duration 5 years 

Study Location(s) New York City Title 1 Elementary Schools 

Primary Objective To determine if the newer simple caries prevention is not inferior to the 
traditional complex caries prevention. 

Sample Size 60 schools (approximately 15,000 children) 

Diagnosis and Main 
Inclusion Criteria 

The disease/condition is untreated caries.  All children in the participating 
schools with informed consent will be included.  The only exclusion criteria are 
children not in the participating schools, and children without informed consent. 

Control / Comparison The new simple prevention will be compared to the traditional complex 
prevention. 

Statistical 
Methodology 

Primary outcomes include caries arrest, caries prevention, and quality of life.  
We will assess these using multilevel binomial regression and generalized 
estimating equations. 
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1 Introduction 
 This study will be conducted in compliance with the protocol approved by the IRB, GCP 
guidelines, and applicable NYUMC and federal regulatory requirements. 

1.1 Background 
Caries Epidemiology, Current Standards of Care, and Limitations 
 Caries is the globe’s and U.S.’s most prevalent, uncontrolled, preventable bacterial infection1.  

 More than 50% of U.S. elementary school-age children have experienced caries (tooth decay or 
cavities), and more than 20% have untreated caries. For Hispanic/Latino, low-income children caries 
experience is over 70% and the untreated caries is over 30%2-4. Even more problematic, children with 
untreated caries have an incidence of sepsis ranging from 5% to 10%5. In rare instances, untreated decay 
can lead to serious systemic infections and even death 6. 
 Disease Burden in New York City. Children’s oral health needs, and particularly Hispanic/Latino 
children from low income families, exceed U.S. averages7-9. Current estimates indicate that 38% have 
untreated caries, 2/3 do not have sealants, and all have difficulty accessing care. 

 Pathophysiology and Diagnosis.  Caries is a Gram +, aerophilic bacterial infection.  These 
bacteria reside on tooth surfaces and release acid as a result of their metabolic activity.  The acids, 
essentially, etch the tooth surface.  If left untreated, the bacterial ultimately create a crater or cavity in the 
tooth surface.  The primary diagnostic method for caries is visual/tactile.  That is, visually assessing a 
tooth surface with a light and mirror, and exploring the tooth surface with a blunt probe. 

 The Current “Standard of Care” and Limitations.  Office-based surgical care (“anesthesia, drilling 
and filling”) is standard of care10. However, these fillings are not permanent: they have a limited life span 
of ~10 years and then require replacement by a larger restoration11-13. The net result is that fillings, once 
placed, must be repeated with more extensive and expensive restorations14,15. Office-based care, and 
particularly surgical care, presents multiple access barriers for patients including, in decreasing order of 
patient importance: cost, fear, geographic location/travel, time, knowledge, culture and literacy 16-19.   

 Effective Caries Prevention is Available and Cost Effective. Systematic reviews verify the efficacy 
for numerous caries preventing agents (Table 1)20. The identified systematic reviews examined trials of 
individual agents.  Our work, demonstrates that, when used in combination, and delivered by dental 
hygienists in schools, complex preventive care can be effective in reducing the prevalence/incidence of 
caries21,22.  

 
 Systematic reviews with economic assessments indicate that: 1) caries prevention is cost-
effective39-41; and 2) investment in prevention outweighs investment in fillings33,41-44. Further, when 
compared to traditional fillings: 3) therapeutic sealants require no excision of tooth structure and have 
significantly fewer adverse events such as acute pain and endodontic involvement 33,35. 

 A New Standard of Care with Limitations45. While effective caries prevention agents are available 
most dental offices do not provide them.  From 2003-2009, fewer than 15% of children who accessed 

Table 1. Summary of  Caries Preventive Systematic Reviews20 
Agent Frequency Est. % Efficacy 
1. Water Fluoridation Continuous 20-401 
2. Fluoride toothpaste 2X/day 252 
3. Fluoride varnish More than 2X/year 45 3 
4. Traditional Sealant 1X /pits & fissures 80 4 
5. Therapeutic Sealant* 1x/ caries 80 5 
6. Silver-diamine-fluoride 2X/year 80 6 
References: 1. 23-26; 2. 27,28; 3. 29; 4. 30-32; 5. 30,33-35 ; 6. 36-38.  * Seal caries to prevent further 
tooth destruction. Requires no anesthesia or drilling. Also called: Interim Therapeutic, 
Atraumatic, or Temporary Restorations, Minimal Intervention Dentistry.  ** CHW: Community 
health worker 
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office-based dental care received appropriate preventive care (e.g.: topical fluoride or sealants46), and in 
2013, fewer than 16% of 6-9 year olds received sealants47. Further, fewer than 40% of U.S. dentists 
provide sealants48. In NYC, for children 6-12, 65% of children have never had sealants, and for children 
who have seen a dentist 60% were not given sealants7. 

 To overcome the barriers of office-based care, at least 13 reports49, and multiple federal agencies 
recommend prevention, and in particular, school-based caries prevention50-52.  These same reports also 
recognize the gap between knowing how to implement prevention in a community settings to demonstrate 
effectiveness14,15,17,53,54. Two national surveys55,56 and our insurance analysis confirms this57. 

Intervention Summary 

We propose comparing the effectiveness of two caries prevention protocols – one a newer, 
simpler protocol and the other an older, more complex protocol that we’ve previously implemented58.  
To increase access we are proposing to bring preventive care to children, rather than children to 
preventive care59.    

 Prevention Summary.  As indicated in the table below, both simple and complex prevention 
provide primary and secondary prevention.  Based on systematic reviews of human randomized 
controlled trials (see Table 1), fluoride varnish + silver diamine fluoride, when compared to fluoride 
varnish + traditional sealants + therapeutic sealants provide approximately the same efficacy.  Further, 
both preventive arms have fewer adverse events than classical restorative care33,35. From these 
perspectives, the current office-based surgical care model is a clinical example of the over-use of 
ineffective therapy, and the under-use of effective prevention20,57,60-63.  

 However, silver diamine fluoride was only approved for U.S. use in 2014.  Therefore, based on 
educational training and clinical practice experience, the historical bias is that complex prevention 
(fluoride vanish + traditional sealants + therapeutic sealants) will be more effective than simple prevention 
(fluoride varnish + silver diamine fluoride).  We propose testing this hypothesis. We therefore propose a 
definitive study examining the effectiveness of community-based prevention.57,59 

 

1.2 Study Rationale 
 Rationale for Study Population. To most rapidly provide and demonstrate improved health equity, 

in collaboration with the NYC Department of Education and the Department of Health and Mental 
Hygiene, we selected the highest need, low-income, minority community, with the lowest access to care - 
Hispanic/Latino elementary school children, living in the Bronx.  The median household income is $34.3k 
and the highest Hispanic/Latino population in the NY state (55.1% of 1.46m people)64.  

According to the NY City Department of Education data: 1) There are 99 Bronx elementary 
schools (grades PK to 8) with a preponderance of Hispanic/Latino children (average 69% per school; 
range: 51% to 90%).  2) The total enrollment in these schools is 53,089 (average 596 per school; range: 
84 to 1705).  3) Almost 95% of these students come from families at or below 138% of the federal poverty 
level, and 60% of the children are current Medicaid participants.  

In addition to the 99 Bronx elementary schools, there are 68 elementary schools serving 34,762 
children with similar demographics in Manhattan, Queens, Brooklyn, and Staten Island65. More broadly, of 

Table 2.  Definitions of Primary and Secondary Prevention: Comparison of Proposed Prevention Protocols* 
  Simple Prevention Complex Prevention 
Terminology Goal F-Varnish SDF F-Varnish Sealant TS 
Primary Prevention Smooth surface prevention + (45%)  + (45%)   
 Pits and fissure prevention  + (80%)  +(80%)  
SecondaryPrevention Caries arrest  + (80%)   + (80%) 
* Percentages are efficacy estimates from systematic reviews of human randomized controlled trials. 
SDF = silver-diamine-fluoride.  Sealant = traditional sealant.  TS = therapeutic sealant 
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the approximately 1,800 NY City public schools serving 1.1m children, almost 1,000 schools serve some 
800,000 children from low-income families (<138% of the federal poverty level)66.  

 Benefits of Study Results and Relevance to Policies and Priorities.  There are three distinct 
benefits.  First, simple prevention takes approximately ¼ the time and ¼ the cost of complex prevention.  
Concretely: simple takes ~5 minutes and costs ~$20 (supplies + personnel), while complex takes ~20 
minutes and costs ~$80 (supplies + personnel).  Therefore, if simple is not inferior, its use will increase 
access to effective care.  Second, the preventive agents are grouped to provide both primary and 
secondary prevention.  Third, the methods to be applied and the outcomes identified both address 
national Healthy People 2020 goals. 

 Known and Potential Risks and Benefits.  Caries prevention using: silver nitrate is more than 100 
years old; fluoride is more than 50 years old; while sealants and silver diamine fluoride are more than 25 
years old. The only known risks are misuse of the materials (e.g.: patient swallowing). The potential risks 
are allergic reaction to either the fluoride or the silver or the glass ionomer sealants.  We only able to 
identify 2 case reports of an allergic reaction to fluoride varnish, and these were prior to the current 
formulations. 

 The benefit to all participants is that they will receive primary and secondary caries prevention 
twice yearly. 

2 Study Objectives 

2.1 Primary Objective.   
 To determine if simple prevention is non-inferior to complex prevention for caries arrest and 
longitudinal caries prevention.  

2.2 Secondary Objective(s) 
To determine if children receiving either simple prevention or complex prevention will have improved 

quality of life, reduced school absence, and higher academic performance when compared to matched 
students in non-participating schools  

3 Study Design 
3.1 General Design 
 This is an elementary school-based, pragmatic, cluster, randomized controlled trial comparing the 
clinical effectiveness of two caries prevention protocols that both provide primary and secondary 
prevention.  The two interventions and the efficacy of each element are provided in Table 2 above.  Care 
will be provided twice yearly to mirror health care recommendations in private practice.   

 The trial will last 5 years to provide outcome measures of caries arrest at 1 year and caries 
prevention at 3 years.  Care will continue to be provided after termination of the trial. 

 Children will be enrolled at the beginning of each school year. 

3.2 Primary Study Endpoints 
 Caries arrest and prevention will be determined at each visit.  The primary end point for caries 
arrest will be at 1 year, and follow on to termination of trial determine the length of time that caries 
remains arrested.  The primary end point for caries prevention will be at 3 years, and follow on to 
termination of trial to determine stability of prevention. 

 Presence / absence of caries is assessed by visual/tactile methods.  Sound tooth surfaces 
appear white and smooth.  Active caries appear brown and soft.  Arrested caries appear dark brown or 
black and hard. 

 For clinical assessment, we will train and standardize clinicians using validated criteria 
implemented by the Centers for Disease Control and Prevention (CDC) in the National Health and 
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Nutrition Examination Surveys (NHANES). Training and validation were developed and documented by 
our CoI, Dr. Beltran, while at the CDC and field tested in the examination of special athletes67,68. Training 
and standardization of these examiners implement the World Health Organization guidelines69,70.  

 

3.3 Secondary Study Endpoints 
 School absence and academic performance will be provided by the NYC Department of 

Education.  

3.4 Primary Safety Endpoints 
 The care provided is usual and customary care, not high-risk. The only risk about which we are 
aware is a toothache.  Our history suggests that this occurs in approximately 1 in 2000 children.  In our 
experience, this occurrence is far less than the percentage of children with tooth aches prior to initiation of 
prevention (approximately 5 in 100 children). 

4 Participant Selection, Enrollment, and Withdrawal 

4.1 Study Population 
 The study population are elementary school children attending NYC schools.  More specifically, 

we are focusing on schools serving low-income minority populations.  The New York City Department of 
Education indicated that the largest low-income minority population are Latino/Hispanic children. 

 We therefore selected the Bronx as an initial focus, because it is the lowest-income county in NY 
state, with a median household income of $34.3k and the highest Hispanic/Latino population in the NY 
state (55.1% of 1.46m people)64.  

 According to the NY City Department of Education data: 1) There are 99 Bronx elementary 
schools (grades PK to 8) with a preponderance of Hispanic/Latino children (average 69% per school; 
range: 51% to 90%).  2) The total enrollment in these schools is 53,089 (average 596 per school; range: 
84 to 1705).  3) Almost 95% of these students come from families at or below 138% of the federal poverty 
level, and 60% of the children are current Medicaid participants.  

 In addition to the 99 Bronx elementary schools, there are 68 elementary schools serving 34,762 
children with similar demographics in Manhattan, Queens, Brooklyn, and Staten Island65. More broadly, of 
the approximately 1,800 NY City public schools serving 1.1m children, almost 1,000 schools serve some 
800,000 children from low-income families (<138% of the federal poverty level)66.  

4.2 Inclusion Criteria 
 All children attending a participating school, with informed consent and assent, will receive care, 
independent of race, ethnicity, sex, medical condition, or ability to pay. Children with informed consent 
can join at any time.   

 

4.3 Exclusion Criteria 
 The only excluded children will be those: (1) not attending participating schools, (2) those 
attending participating schools without informed consent, or (3) those attending participating schools with 
informed consent, but without assent. 

4.4 Participant Recruitment, Screening and Enrollment 
 School Solicitation. To identify school participants, any primary school in New York City that had 
a Hispanic student population ≥50% and had at least 80% of the student population participating in free or 
reduced lunch (“Title 1 schools”) was eligible to participate.  The NYC Department of Education solicited 
every school meeting the above criteria.  Excluded from the solicitation were schools with an existing 
school-based dental health program (e.g., sealant programs).  School principals were sent letters 
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describing the study protocol and interventions, and any interested principal opted into the program. NYC 
Department of Education identified 30 schools for participation in YR 01, and will solicit and identify 
another 30 for YR 02. 

 School Randomization.  Participating schools will be randomized to receive either simple or 
complex prevention. All children in a given school, with informed consent, will receive the same 
preventive care twice per year during the progress of this program. 

 School Rosters and Informed Consent Preparation.  In August the NYC Department of Education 
will provide an electronic roster for each school.  The rosters include the student’s unique identifier, name, 
address, phone, date of birth and sex, home language, race/ethnicity, free/reduced lunch participation, 
grade and teacher, as well as the Medicaid number, if available.  The rosters are used to create 
personalized informed consent by school, grade, teacher, and student. The informed consent are 
electronically combined with a letter from the principal, personalized for the child, explaining the program.  
A single PDF is created for each school.  These are printed at NYU.   These forms have bar codes and 
are electronically readable.   

Informed Consent. The NYU team will work with each school to schedule informed consent 
delivery, and coordinate distribution with other school forms at the beginning of the school year.  NYU will 
also schedule form retrieval, and then securely scan the signed informed consents to the data 
coordinating center.  This information then populates the master data base and the electronic dental 
record on iPads. This process is repeated yearly.  Reconciliation of the school roster and informed 
consent facilitates assessment of participation by school, grade, and teacher. 

4.5 Early Withdrawal of Participants 
 A parent may withdraw their child at any time for any reason, with either a written request or a 
phone call (with verification) to the PI, CRA, or school.  Upon withdrawal the data coordinating center is 
notified, and the record flagged to remove the child from the informed consent list in the data base and 
the iPad electronic record.  Students who withdraw are not replaced. 

5 Study Intervention 

5.1 Description 
Examination.  The NYU team will work with each school for scheduling care delivery, and school 

space to deliver care, and then coordinate care delivery. 
 

Each program will use password-protected iPads with electronic dental records pre-populated 
with demographic information of all students with informed consent.  Student lists on the iPads will be 
used to: collect students during the care delivery days; record clinical findings and care delivered; and 
generate take home forms (see below).  On the scheduled care days we will provide toothbrush 
prophylaxis, oral hygiene instruction, a toothbrush and fluoridated toothpaste.  We will also carry out an 
examination and provide preventive care. 

 

The examination will include a soft tissue inspection and an assessment of all primary and 
permanent teeth to determine the presence/ absence of decay (active or arrested), missing, filled, or 
sealed surfaces on all teeth.  

 

Prevention.  Both simple and complex care regimens provide both primary and secondary caries 
prevention.  The goal of primary prevention is to prevent or delay the initial carious lesion using: 1) 
fluoride varnish for smooth surfaces (simple and complex prevention); and 2) either silver diamine fluoride 
(simple prevention) or sealants (complex prevention) for pits and fissures.  The goal of secondary 
prevention is to arrest caries in situ, and prevent disease progression.  This is accomplished with silver 
diamine fluoride (simple prevention) or therapeutic sealants (complex prevention). 

 

 Take Home Messages and Follow-on Care.  We will provide two take-home messages, one each 
for parents, school nurses. The parents’ message will highlight the care provided, additional care needed, 
and names of a local dentist and community health centers that can provide follow on care.  The 
message for the nurses will be Excel spreadsheets that list the children seen, care provided and care 
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needed, and that identify children who need immediate care.  For the latter, we will follow each school’s 
protocol.   

5.2 Study Administration and Duration 
 Care is delivered in a school room (e.g.: class room, nurse office, library, etc) using mobile 
equipment and disposable supplies.  These are set up prior to the beginning of the school day.  Care is 
delivered only during school hours. 

 Based on informed consents, children are collected in groups of 5 or 6 from a class room and 
escorted to the clinical room.  The clinician is either a dental hygienist or a nurse, with an assistant 
recording the examination and care delivery.   

 Simple prevention (examination and care) takes approximately 5 minutes.  It consists or a tooth 
brush cleaning, oral hygiene instruction, an examination, delivery of silver diamine fluoride using a 
microbrush to all pits and fissures on bicuspids or molar teeth, and to all carious lesions.  Fluoride varnish 
is then applied.  Each child is given a small bag with a toothbrush, fluoride toothpaste, and a note 
indicating the results of the examination, the care provided, and a list of local dentists or community 
health centers for follow on care. 

 Complex prevention (examination and care) takes approximately 20 minutes.  It consists or a 
tooth brush cleaning, oral hygiene instruction, an examination, delivery of glass ionomer sealants to all 
pits and fissures on bicuspids or molar teeth, and to all carious lesions.  Fluoride varnish is then applied.  
Each child is given a small bag with a toothbrush, fluoride toothpaste, and a note indicating the results of 
the examination, the care provided, and a list of local dentists or community health centers for follow on 
care. 

 Examination and care is provided twice yearly. 

5.3 Control/Comparison Group and Confounding Factors 
 Complex prevention is the “comparison” while simple prevention is the “intervention” group.  Both 
groups receive primary and secondary prevention and we expect both protocols to be similarly effective in 
reducing untreated caries. 

 We will include relevant confounders a priori in our analysis, including: gender, previous (or 
concurrent) dental treatment (identified as new or existing treated dentition at examination), age at 
examination, race/ethnicity, and any school-level indicators. As these data have a multilevel structure, we 
will additionally assess caries incidence and prevalence using multilevel mixed effects Poisson and 
logistic modeling (ML-MEM). We will examine the effects of comprehensive prevention at multiple levels 
(tooth, child, grade, and school). In this analysis, we will be able to explore the variation in clinical 
outcomes across child and school levels. For all GEE and multilevel models, we will conduct analysis for 
outcomes (caries prevalence and incidence) measured by all teeth, all adult teeth only, and all deciduous 
teeth only.  

5.4 Randomization and Blinding 
 Randomization.  We will do a block randomization, generating sets of unique numbers to assign the 
experimental condition.  Thus, for the first 30 schools we will generate 15 sets, each set containing a 1 or a 2, 
representing treatment assignment, in random order. We will repeat this in year 2 for the second set of 30 
schools. 
 
 Blinding.  As a pragmatic trial, this is non-blinded for the participants.  Neither schools, nor 
teachers, nor students, nor clinicians will be blinded.  Clinicians will, however, work in teams that only 
provide either simple or complex prevention.  The analysts will be blinded as to the care provided to 
students in a particular school. 
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5.5 Compliance Assessment 
 This intervention trial depends on protocol compliance by clinicians, not students.  We will train 

and calibrate clinicians during the summer before beginning each school year.  To assess compliance we 
will use qualitative and quantitative methods together with audit and feedback. 

 Qualitatively, to ensure that the electronic records reflect actual implementation, we will visit each 
team in the fall and spring of each year for a one-day site visit.  During the day, we will monitor adherence 
to protocol, particularly: student flow, caries diagnosis, and procedures delivered.  

Quantitatively, we will use the elementary methods of statistical process control71,72. We will 
examine four domains: 1) informed consent rates; 2) caries prevalence (e.g.: diagnosis); 3) care 
provision; and 4) outcomes.  We will monitor these domains using electronic records and then verify with 
in-person site visits.  We will start with national averages and standard deviations for school-based 
informed consent rate (35%), untreated caries prevalence of (21.5%).  All children (100%) with permanent 
bicuspids and molars should receive either silver diamine fluoride (simple prevention) or traditional 
sealants (complex prevention) and fluoride varnish.  All children (100%) with caries on their posterior 
teeth should receive either silver diamine fluoride (simple prevention) or therapeutic sealants (complex 
prevention).   

We will create histograms, Pareto charts, and control charts, at the school, grade, and clinician 
level to identify common cause and special cause variation. Control limits will be adjusted yearly based 
on prior year data. If a clinician, school or grade exhibits variation that is out of the control range we will 
use this audit to work with the clinical team and school to provide feedback.  We will then create a 
fishbone diagram to identify the potential problem and attempt to rectify it. We will continue this process 
during the school year.   

5.6 Prior and Concomitant Therapy 
 Not applicable 
 

5.7 Receiving, Storage, Dispensing and Disposal 
 The products used for this trial are typical dental commodities obtained from Henry Schien.  They 
include toothbrushes, toothpaste, fluoride varnish, silver diamine fluoride, and glass ionomer.  They are 
shipped to New York University College of Dentistry and stored in a locked closet until used on the 8th 
floor with other clinical supplies. 
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6 Study Procedures 

6.1 Study Procedures Table 

 
 
 

Following stratification and solicitation, execution of MOU with individual schools, and 
randomization, care will be provided twice yearly in each participating schools.  In year 1 care will be 
offered in 30 schools, and in year 2 an additional 30 schools.   
 

7 Statistical Plan 

7.1 Sample Size Determination 
The study is powered to the primary outcomes of caries arrest and caries prevention. We expect 

to enroll approximately 14,100 students across 60 schools over the duration of the study (N=235 per 
cluster).  From our pilot studies of school-based caries prevention, baseline caries prevalence is 
approximately 40%. Our power estimates assume an equal proportion of success, π, of 20% caries arrest. 
With a given non-inferiority margin (δ) of 10%, a total sample size per group of 198 (Ntot = 396) is required 
for an alpha of 5% and a power of 80% 73 . However, as we use a cluster randomized design, this sample 
size is inflated to account for clustering (intraclass correlation coefficient = .10) by a design effect of 24.4 
to a total required sample of 9,662.   

For caries prevention, both interim therapeutic restorations and silver diamine fluoride have been 
shown to be 80% efficacious in individual clinical trials5,6. Power for the repeated measures design was 
estimated using the method of Diggle et al (2002) for generalized estimating equations 74. For power 
estimates, we control for the baseline prevalence of untreated decay. We assume a conservative average 
number of visits per child of 6, with a power of .80 and an alpha of 5%. We further assume a repeated 
measures correlation of 0.5 and a per-visit attrition rate of 20%. For a given minimally detectable effect 
size (standardized effect size difference) of .25, an attrition and clustering adjusted sample size of 12,874 
is required. Thus, our study is powered for these conservative assumptions for caries prevention. Further, 
we note that in the presence of the nonlinear link function, ME-GLM is more powerful than GEE, thus our 
power estimates are conservative and the anticipated sample size is sufficient for analysis.  

 

NYC Elementary  
 School Stratification 

Eligible School 
Solicitation 

ID Participating 
Schools 

School / NYU MOU 

School 
Randomization 

Informed Consent 

Exam + Prevention 
2X/Year 

School Solicitation 

Responders with 
NYU MOU 

Randomization 

Simple   
Prevention 

Examination + 
Prevention  
2X per Year 

Complex 
Prevention 

Examination + 
Prevention  
2X per Year 

Non Responders 
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7.2 Statistical Methods 
For the non-inferiority of simple prevention in caries arrest, we will first determine the per-patient 

proportion of carious lesions treated with simple versus complex prevention that stayed arrested 
throughout the length of the study. Each carious tooth treated with either simple or comprehensive 
prevention is a trial with outcomes either of caries arrest (1) or failure to arrest (0). The percentage of 
arrested caries (at the child level) will thus be modeled using multilevel binomial regression. Our 
noninferiority margin, δ, is set at 10%. Our null hypothesis is thus that the experimental treatment (simple 
prevention) is inferior to the standard treatment (complex prevention) by at least δ: πsimple - πcomplex ≥ δ. Our 
alternative hypothesis is that πsimple - πcomplex < δ. We will use differences in effect sizes as estimated by 
confidence intervals to determine clinical non-inferiority of the two prevention methods. 

For the prevention of new caries, we will use generalized estimating equations (GEE) with a logit 
link (caries prevalence) and a negative binomial link (caries incidence), assuming an exchangeable 
correlation matrix, to evaluate longitudinal effects of comprehensive care untreated decay. We will identify 
the number of teeth at risk for each child during each follow-up interval and determine the number of 
those teeth in which new caries is observed at the examination that ends that interval. Primary teeth lost 
in each interval and new permanent teeth will not contribute to data for that interval. 

To explore non-linear trends in untreated decay between simple and complex prevention, we will 
use generalized additive models (GAMs) with non-parametric smoothers. 

Longitudinal effects of simple and complex prevention on academic outcomes, compared to untreated 
children, will be analyzed using propensity score-matching and multilevel modeling. First, we will estimate 
propensity scores for each participant at baseline, establishing the probability of treatment assignment 
conditional on observed covariates (e.g., prior academic performance). Propensity scores will be used to 
match treatment students to students not receiving treatment, considering multiple forms of matching 
such as nearest neighbor and caliper. Treated students and matched comparators will then be analyzed 
using multilevel mixed effects linear regression (for academic achievement) and Poisson regression (for 
school absences). 

7.3 Subject Population for Analysis 
 For caries arrest, participants will be analyzed using intent to treat (all randomized). All 
participants will be analyzed as randomized in the original randomization, regardless of whether or not 
they received an intervention. For caries prevention, quality of life, and academic outcomes, we will use 
all-treated. Any participant randomized to the study that received at least one treatment of an intervention. 

7.4 Interim Analysis 
 There are no interim analyses in this study. 

8 Safety and Adverse Events 

8.1 Risks and Discomforts 
All children will receive primary and secondary prevention.  All preventive interventions are 

currently used in clinical practice.  Therefore, potential risks for the children receiving preventive care are 
minimal, and identical to children obtaining care in a dental office.  In this context, the greatest risk is an 
allergic reaction to fluoride varnish, silver diamine fluoride, or glass ionomer.  As indicated previously, 
there are only two case reports of an allergic reaction to fluoride varnish, and none with the current 
carrier.   

Silver diamine fluoride will change the color of carious lesions from dark brown to black.  Our 
survey of parents in private practice and NYU College of Dentistry found that the  majority of parents 
found staining acceptable on the posterior teeth, especially when the alternative was anesthetics with 
drilling and subsequent fillings (Crystal et al. Parental perceptions and acceptance of silver diamine 
fluoride staining. JADA, 2017. In press).  In our survey of principals, nurses, teachers, and parents in our 
2 NYC pilot schools, all were more concerned with lack of care access than color change. 



Caried Away  Page 11 
Version / Date: December 7 2017 

CONFIDENTIAL 
This material is the property of the NYU School of Medicine and Langone Medical Center.  Do not disclose or use except as 

authorized in writing by the study sponsor 

To guard against untoward consequences of unexpected adverse events, all clinical staff are 
trained in CPR, and the school nurse is notified on our arrival and departure from schools. 

8.2 Adverse Event Definitions 
Adverse Event 
 An AE is any untoward or unfavorable medical occurrence associated with the participant’s 
involvement in the research, whether or not considered related to the study intervention. 
 
Serious Adverse Event  
 A SAE is an AE that meets any of the following criteria: 
 

• Fatal or life-threatening 
• Requires or prolongs inpatient hospitalization* 
• Results in persistent or significant disability or incapacity 
• Results in a congenital anomaly or birth defect 
• Is a significant and impacting event, which may not be immediately life threatening but is clearly of 

major significance. It may jeopardize the participant and may require intervention to prevent one of 
the other outcomes listed above.  

 
 AE that do not meet any of the criteria above should be regarded as non-serious.  
 
Unexpected Adverse Event  
 An AE is considered “unexpected” if it is not listed in the or at the specificity/severity that has 
been previously observed and/or specified in the investigational protocol or materials related to the study. 

 
Adverse Event Reporting Period 
 The study period during which AEs must be reported is normally defined as the period from the 
initiation of any study procedures to the end of the study intervention follow-up.  
 
Preexisting Condition 
 A preexisting condition is one that is present at the start of the study.  A preexisting condition 
should be recorded as an AE if the frequency, intensity, or the character of the condition worsens during 
the study. 
 
Post-Study Adverse Event 
 The investigator should follow all AEs until the events are resolved, the participant is lost to 
follow-up, or the event is otherwise explained.  At the last scheduled visit, the investigator should instruct 
each participant to report any subsequent event(s) that the participant or his/her physician (if applicable) 
believes might reasonably be related to participation in this study.   
 
 Any AE occurring after the study period or after the participant has discontinued or terminated 
study participation that may reasonably be related to the study (e.g. death, cancer, a subsequently 
conceived offspring with a congenital anomaly) should be recorded and reported immediately.  

8.3 Recording of Adverse Events 
 All adverse events occurring during the study period will be recorded. At each contact with the 
participant, the investigator will seek information on adverse events by specific questioning and 
examination. Information on all adverse events will be recorded on the electronic dental record and any 
appropriate CRFs immediately. The clinical course of each event will be followed until resolution, 
stabilization, or until it has been determined that participation in the study is not the cause.  Serious 
adverse events that are still ongoing at the end of the study period will be followed to determine the final 
outcome.   
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8.4 Reporting of Serious Adverse Events and Unanticipated Problems 
 The investigator will conform to the AE reporting timelines, formats and requirements of NYUMC 
and any other applicable entities to which they are responsible. At a minimum, events that must be 
reported are those that meet one of the following (Refer to Sections 8.1 and 8.2): 
 

• Related to study participation 
• Unexpected 
• Serious or involve risks to participants or others 

 
For Narrative Reports of Safety Events 
If the report is supplied as a narrative, the minimum necessary information to be provided at the time of 
the initial report will include: 
 

• Study identifier 
• Study center 
• Participant number 
• A description of the event 
• Date of onset 

• Current status 
• Whether study treatment was discontinued 
• The reason why the event is classified as serious 
• Investigator assessment of the association 

between the event and study treatment 

8.4.1 Investigator Reporting: Notifying the IRB 
 Federal regulations require timely reporting by investigators to their local IRB of unanticipated 
problems posing risks to participants or others.  The following describes the NYUMC IRB reporting 
requirements: 
 
Report Promptly, but no later than 5 working days: 
 Researchers are required to submit reports of the following problems promptly but no later than 5 
working days from the time the investigator becomes aware of the event: 

• Unanticipated problems, including adverse events that are unexpected and related: 
 

– Unexpected: An event is “unexpected” when its specificity and severity are not accurately 
reflected in the protocol-related documents, such as the IRB-approved research protocol, any 
applicable investigator brochure, and the current IRB-approved informed consent document 
and other relevant sources of information, such as product labeling and package inserts.  

– Related to the research procedures: An event is related to the research procedures if in the 
opinion of the principal investigator or sponsor; the event was more likely than not to be 
caused by the research procedures.  

– Harmful: either caused harm to participants or others, or placed them at increased risk 
 
Other reportable events: 
The following events also require prompt reporting to the IRB, though no later than 5 working days: 
• Complaint of a research participant when the complaint indicates unexpected risks or the complaint 

cannot be resolved by the research team. 

• Protocol deviations or violations (includes intentional and accidental/unintentional deviations from 
the IRB approved protocol) for any of the following situations:  

 

– One or more participants were placed at increased risk of harm  
– The event has the potential to occur again 
– The deviation was necessary to protect a participant from immediate harm 

• Breach of confidentiality 

• Incarceration of a participant when the research was not previously approved under Subpart C and 
the investigator believes it is in the best interest of the participant to remain on the study. 
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• New Information indicating a change to the risks or potential benefits of the research, in terms of 
severity or frequency (e.g. analysis indicates lower-than-expected response rate or a more severe or 
frequent side effect; other research finds arm of study has no therapeutic value). 

 
Reporting Process 
 The reportable events noted above will be reported to the IRB using the form: “Reportable Event 
Form” or as a written report, including a description of the event with information regarding the criteria 
above, a follow-up/resolution plan, and the need for revision of any applicable documents. Copies of each 
report and documentation of IRB notification and receipt will be kept in the investigator’s study file. 

8.5 Unblinding Procedures 
 Not applicable.  The clinician will be aware of the care provided. 

8.6 Stopping Rules  
 Given that we are implementing preventive interventions used in clinical practice, and with the 
exception. 

8.7 Monitoring of Events 
 It is the responsibility of the investigator to oversee the safety of the study at his/her site(s).  
Safety monitoring should include regular and careful assessment, and appropriate reporting of adverse 
events as noted above, as well as the construction and implementation of a site data and safety 
monitoring plan (Refer to Section 9).   

8.7.1 Data Monitoring Committee 
 We will convene a data monitoring board, if required by PCORI. 

9 Data Handling and Record Keeping 

9.1 Confidentiality 
 Information about study participants will be kept confidential and managed according to the 
requirements of the Health Insurance Portability and Accountability Act of 1996 (HIPAA).  Those 
regulations require a signed subject authorization informing the participant of the following:  
 

• What protected health information (PHI) will be collected from participants in this study 
• Who will have access to that information and why 
• Who will use or disclose that information 
• The rights of a research participant to revoke their authorization for use of their PHI 
 
 In the event that a participant revokes authorization to collect or use PHI, the investigator, by 
regulation, retains the ability to use all information collected prior to the revocation of authorization.  For 
participants that have revoked authorization to collect or use PHI, attempts should be made to obtain 
permission to collect at least vital status (i.e. that the participant is alive) at the end of their scheduled 
follow-up period. 

9.2 Source Documents 
Source data is all information, original records of findings, observations, or other activities in a 

clinical trial necessary for the reconstruction and evaluation of the trial.  Source data are contained in 
source documents.  For this trial the source documents include: informed consent, health history, 
examination and clinical care records.  These are all collected electronically and maintained on a secure 
data base at the data coordinating center. 
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9.3 Case Report Forms 
All study forms are electronic and reside on iPads.  Forms require completion prior to moving to 

next steps.  Out of range entries are flagged immediately for correction, if necessary, and re-entry. 

9.4 Records Retention and Storage 
 All records are securely stored electronically on the data coordinating center servers.  They will 
be stored for the term of the study. 

9.5 Study/Regulatory Binder 
 We will create a study/regulatory binder per http://med.nyu.edu/regbinder/ 

10 Study Monitoring, Auditing, and Inspecting 

10.1 Study Monitoring Plan 
N/A 

10.2 Auditing and Inspecting 
 The investigator will permit study-related monitoring, audits, and inspections by the IRB/EC, the 
funding sponsor, and University compliance and quality assurance groups of all study related documents. 
The investigator will also ensure the capability for inspections of applicable study-related facilities. 
Participation as an investigator in this study implies acceptance of potential inspection by government 
regulatory authorities and applicable University compliance and quality assurance offices. 

11 Ethical Considerations 
 This study will be conducted in compliance with the protocol approved by the IRB, GCP 
guidelines, and applicable NYUMC and federal regulatory requirements. No deviation from the protocol 
will be implemented without the prior review and approval of the IRB, except where it may be necessary 
to eliminate an immediate risk to a participant. In such case, the deviation will be reported to the IRB 
according to its policies and procedures.  
 
 This protocol and any amendments will be submitted to an IRB in agreement with local legal 
prescriptions, for formal approval of the study conduct.  The decision of the IRB concerning the conduct of 
the study will be made in writing to the investigator.  
 
 All participants will be provided a consent form describing the study and providing sufficient 
information for them to make an informed decision about their participation. 

11.1 Funding Source 
 This study is financed through a grant from the Patient Centered Outcomes Research Institute 

11.2 Conflict of Interest 
 None. 

11.3 Participant Stipends or Payments 
 None. 

12 Publication Plan 
 Neither the complete nor any part of the results of the study carried out under this protocol will be 
published or passed on to any third party without the consent of the PI or primary responsible party. Any 

http://med.nyu.edu/regbinder/
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investigators involved with this study will be obligated to provide the PI or primary responsible party with 
complete test results and all data derived from the study. 

13 Attachments 
 1.  New York University / New York City MOU 
 2.  Current New York City IRB approved Informed Consent 
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