
Title:

How well do parents identify their  child's baby teeth? Engagement and accuracy of parent-

reported information on a tooth checklist survey

Authors:

Mona Le Luyer1,2,*, Molly E. Boll1, Simone A.M. Lemmers1,2, Samantha J. Stoll1, Alison G.

Hoffnagle1, Andrew D.A.C. Smith3, Erin C. Dunn1,2,*

Affiliations:
1 Center for Genomic Medicine, Massachusetts General Hospital, Boston, MA, USA
2 Department of Psychiatry, Harvard Medical School, Boston, MA, USA
3 Mathematics and Statistics Research Group, University of the West of England, Bristol, UK

* Corresponding authors: mleluyer@mgh.harvard.edu, edunn2@mgh.harvard.edu

Acknowledgments:

The  STRONG study was  funded by the  National  Institute  of  Mental  Health  of  the  National

Institutes of Health under Award Number R21MH129030. We thank Madison Bigler, Grace Burke

and  Kaita  Gurian  for  their  research  assistance  with  the  STRONG  dataset,  and  the  Avon

Longitudinal Study of Parents and Children (ALSPAC) for providing their tooth checklist for our

use.

1

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

mailto:mleluyer@mgh.harvard.edu
mailto:edunn2@mgh.harvard.edu


Abstract:

Objectives:  Naturally  exfoliated  primary  teeth  are  being  increasingly  collected  in  child

development studies. Most of these odontological collections and tooth biobanks use parent-

reported information from questionnaires or tooth checklists to collect data on offspring teeth.

To the best of the authors’ knowledge, no studies have assessed parental engagement in tooth

checklists, nor parental accuracy in identifying their child’s baby tooth. This study aimed to

evaluate these dimensions by analyzing data from the About this Tooth checklist returned with

donated  primary  teeth  in  a  natural  experimental  study called  STRONG (the  Stories  Teeth

Record of Newborn Growth).

Methods:  Parental  self-reported information were analyzed on checklists  returned with 825

primary teeth belonging to 199 children. The percentage of blank answers was calculated for

each  question.  The  accuracy  of  parents-reported  tooth  identification  was  evaluated  by

comparing  parental  ratings  to  researchers’  ratings.  Reliability  of  researchers’  tooth

identification was first evaluated by calculating intra-observer and inter-observer agreements,

as well as Cohen’s Kappa values. The percentage of accuracy of parents’ tooth identification

(relative to researcher’s) was then calculated, and logistic regressions were used to evaluate if

time elapsed between when exfoliation occurred and the checklist was completed associated

with parental accuracy in tooth identification.

Results:  Parents  returned  98.4% of  the  checklists  and  completed  74.9% to  97.7% of  the

questions. Excellent reliability was demonstrated for researchers’ intra- and inter-rater tooth

identification  (agreement  percentages  >  90%;  Cohen’s  Kappa  values  >  0.83).  Moderate

accuracy of parents-reported tooth identifications was found, with parents correctly identifying

49.5%  of  the  donated  tooth.  Better  parental  accuracies  were  highlighted  for  partial

identifications  (87.1% of  correct  jaw,  75.6%  of  correct  tooth  type,  and  65.8% of  correct

lateralization).  Logistic  regressions  showed  the  odds  of  correct  parental  identifications

decreased  on  average  by  1.8%  every  30  days  of  distance  between  tooth  exfoliation  and

checklist completion.
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Conclusions: While parental engagement is high, parents-reported tooth identifications have

moderate  accuracy, which decreases over time.  High accuracy is however found for partial

identifications.  Parent-reported  information  on the  accompanying  questionnaire  of  naturally

exfoliated primary teeth collection or tooth biobanks, even when filled in a long time after

exfoliation took place, should be encouraged. However, expert identifications of teeth should

remain best practice.

Keywords:

parent-reported data, questionnaire, child, dentition,  deciduous teeth, anatomy, odontological

collection, tooth biobank

3

51

52

53

54

55

56

57

58

59

60



Introduction

Primary teeth (also known as deciduous, baby, or milk teeth) are naturally exfoliated during

childhood and are distinct in holding an extensive record of life experiences that occur during

tooth formation, including maternal and perinatal health, gestation and birth conditions, health-

related stress1-4, and toxin exposures from prenatal to postnatal periods5-8. Indeed, primary teeth

may record both health risks9 and positive life events10. Therefore, teeth have great potential to

be  unique  non-invasive  biomarkers  for  child  development,  dental,  and  oral  epidemiology

studies.

The  collection  of  exfoliated  primary  teeth  has  grown  substantially  in  child  development

research  in  particular.  There  are  now several  population-based  studies  that  have  collected

primary  teeth  along  with  oral  health  data  at  various  time  points  throughout  childhood  to

evaluate  health  outcomes  together  with  phenotypic,  genetic,  and  epigenetic  data11,12,.

Researchers in archaeology, forensic and biological anthropology are also creating reference

collections  of  primary  teeth13,14 to  understand  the  human  variation  and  evolution  in  dental

morphometry, growth, and development.

Identification  of  naturally  exfoliated  primary  teeth  donated  to  research  can  be  challenging.

Donated teeth are isolated, unlike remains from archeological or forensic contexts that are often

included in the jaws or found associated with other elements of the dentition, which aids in

correct identification15-17. Tooth identification can be further hindered when only one tooth or

very few teeth  are  donated from the same individual,  making the comparison for  size and

dentition-specific size and shape characteristics for an individual difficult. Occlusal wear can

also hamper identification, as moderately to advanced worn teeth will be missing diagnostic

features on their crown. Furthermore, the roots often cannot be used to guide identification, as

they are mostly to completely absent in exfoliated teeth due to resorption. Because of these

factors,  even  expert  tooth  raters  with  years  of  training  and  practice  (i.e.,  dentists;

anthropologists) may face some challenges in identifying teeth. Yet, to the best of the authors’

knowledge, no studies have empirically assessed the inter- and intra-rater reliability of tooth

identifications by experienced raters in a large sample of primary exfoliated teeth.
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Parent-reported data may provide an alternative strategy to collect information about teeth and

the people who donate them. In fact, the majority of odontological collections or tooth biobanks

rely on participants’ self-report data in questionnaires or tooth checklists. These measures can

include questions on the donated tooth, oral health,  tooth restorations and extractions, tooth

gingival emergence, ancestry, dental habits, health history, as well as exposure to stressful life

events11,13,14.  However,  little  research  has  been conducted  to  assess  the  accuracy  of  parent-

reported information about their child’s teeth or how parent-reported information may differ

from expert raters. As primary teeth collection becomes more prominent in child development

research and other fields, it is important to evaluate the completeness and accuracy of checklists

designed to collect information about teeth so researchers can identify the types of data that can

(and cannot) be effectively collected from parents. 

In pediatric clinical research, the use of parent-reported data is widespread due to protections of

participants under the age of consent18, as well as limitations in the ability of young children

who  may  not  have  achieved  literacy  to  comprehend  written  questions.  However,  current

literature suggests the accuracy of parent reports regarding their child’s health are inconsistent.

Several  examples  in  pediatric  dentistry  show that  parent-reported  information  about  child’s

health  varies  widely  by  health  condition  (e.g.,  mental  and behavioral  disorders,  congenital

malformations, respiratory, hematologic or cardiovascular conditions), making parent-reported

data alone possibly insufficient for dental practitioners’ or researchers’ use19. Parent-reported

data about their child’s dental health also sometimes show significant deviation from clinician-

observed  behaviors.  For  example,  discrepancies  were  present  in  parent-reported  versus

observed tooth-brushing duration, the use of fluoride, and the amount of toothpaste used20. On

the  other  hand,  previous  studies  have  shown  that  parent  responses  to  a  Likert  scale

questionnaire  accurately  predicted  child  tooth-brushing  behaviors21.  Given  the  increase  of

primary teeth collection in child development research, and current reliance on parental reports

to collect basic information about donated baby teeth, the need to understand the accuracy of

parent-reported information about their child’s dental status becomes more pressing. 

The aim of this study was to understand the extent to which scientists can use parent-reported

data on their children’s exfoliated teeth. To achieve this aim, parental engagement in a self-
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reported questionnaire  regarding exfoliated primary teeth was investigated,  the reliability  of

researchers’  intra-observer  and  inter-observer  tooth  identifications  was  assessed,  and  the

accuracy of parent-reported tooth identifications was evaluated by comparing parental ratings

to researcher ratings. A secondary aim was to propose guidelines for improving tooth checklists

in primary teeth collections. 

Results from this investigation could be useful for dental research and clinical care. The current

study builds on prior research in community dentistry and oral health epidemiology,  where

researchers developed checklists for parents to report on their children’s health and behavior

(e.g. tooth brushing, caries, oral health status) as part of research or clinical care, and evaluated

the accuracy of these types of self-reported data19-24. Data derived from such checklists may

provide the only source of information related to a child’s teeth and oral health, when clinical

data related to these concepts is unavailable but needed for research or clinical purposes22. The

use of such checklists in oral health epidemiology could become very useful in understanding

parental  knowledge  and  attention  to  their  children’s  primary  oral  health,  and  therefore,  in

implementing  preventive  strategies  to  improve  children  oral  health  and  care25.  Indeed,

checklists may, in and of themselves,  serve as mini-interventions in clinical settings, as they

may  increase parental  oral  health-related  knowledge  and  potential  engagement  in  their

children’s oral health care26. 

Methods

Participants

Data  for  the  current  study  came  from  the  Stories  Teeth  Record  of  Newborn  Growth

(STRONG),  a  natural  experiment  study  that  collected  primary  teeth,  via  hospital-  and

community-based recruitment, to understand how a calendar-dated, community-wide stressor –

the Boston Marathon bombings and subsequent manhunt in April 2013 – affected mothers and

how these events might be recorded in their offspring’s teeth.

Ethical  approval  for  STRONG was  obtained  from the  Mass  General  Brigham Institutional

Review Board (IRB) in 2019 (protocol ID 2019P003570).  Informed consent for the use of

human specimens, data collected via questionnaires and clinics was obtained from participants
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following the recommendations of the Mass General Brigham IRB. All research adhered to the

Declaration of Helsinki and the Health Insurance Portability and Accountability Act, as well as

standards of reporting.

Mother-reported measures

Enrolled mothers, who were pregnant or raising newborns (children less than 1 year of age at

the time of the bombings and manhunt event) completed a phone intake with research staff

member to document their experiences regarding the events. After the intake, “Science Tooth

Fairy kits” were mailed to participants to collect teeth. Among other things, these kits contained

a questionnaire – called the About this Tooth checklist (see  Supplementary Figure 1) – for

mothers to complete  about each donated tooth (the word “mothers” is used throughout this

study,  while  acknowledging  that  the  checklist  could  have  been  completed  by  another

caregiver).

Checklist items included: the date of completion of the questionnaire (1 question); when, where

and how the tooth was lost (3 questions); the storage condition of the tooth (1 question); the

characteristics of the tooth itself (3 questions); and the child’s dental health habits (6 questions).

The  primary  outcome  measure  was  the  specific  tooth  identified  by  mothers,  which  they

provided by circling the tooth on a mouth drawing on the associated checklist (see Question 6

in Supplementary Figure 1).

If the enrolled child had an older biological sibling whose teeth had been saved separately,

mothers could enroll their older child and send in their primary teeth. As of this writing, 825

primary teeth from 199 children were donated to the STRONG study. Of these 825 teeth, 100

(12%) belonged to older siblings.

Researchers’ identification of teeth

All 825 donated teeth were identified by MLL or SAML, both expert raters who completed

formal training in dental anatomy and have a degree in biological anthropology. Teeth were

randomly selected to perform intra-observer and inter-observer identification ratings on at least

75% and 10% of the whole sample, respectively. The intra-rater sample comprises 648 teeth
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(including 5.2% of older sibling teeth) that were identified by MLL twice (in November 2022

and in March 2023). The inter-rater sample is composed of 82 teeth (including no older sibling

teeth) that were identified in March 2023 by the two expert raters (MLL and SAML).

Data analysis

First, the percentage of blank answers was calculated for each question in the About This Tooth

checklist  to  evaluate  mother  engagement.  Second,  the  answers  provided  for  the  tooth

identification question were analyzed. While a single tooth circled was the expected answer,

mothers provided other responses: some added a “maybe” near the circled tooth, some provided

multiple choices circling several teeth. In other cases, mothers did not attempt to circle a tooth,

but wrote a question mark “?” or “don’t know”. Therefore, the possible options for the mothers’

tooth identification answers were categorized into the following categories: 1=no response to

the question,  2=do not know, 3=identified with uncertainty and 4=identified with no stated

uncertainty. Then the percentage of answers according to these categories was calculated. Only

the fourth category was considered as the acceptable answer.

Before evaluating mothers’ tooth identifications, the agreement and reliability of researchers’

tooth identifications was ensured. First the intra-rater and inter-rater percentages of agreements

were calculated for the full tooth identification (e.g., upper left central incisor), as well as the

agreements of partial identification breakdowns by jaw (upper or lower), lateralization (right or

left), and tooth type (incisor, canine or molar). Next, Cohen’s Kappa was used to assess the

reliability  of intra-observer and inter-observer ratings.  The Cohen’s Kappa is a quantitative

measure of reliability that provides a value from 0 (no agreement between raters) to 1 (total

agreement between raters).

Then the mothers’ answers were compared to the researchers’ ratings. To assess the accuracy

level of the mothers’ tooth identification, only responses to the fourth category, identification

with no stated uncertainty (N=558 teeth; 7.2% were older sibling teeth) were analyzed. The

percentage  of  accuracy  was  calculated  for  the  full  tooth  identification  and  the  partial

identification breakdowns (by jaw, lateralization, and tooth type). Also, the percent accuracy of
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full and all tooth identification breakdowns were calculated across all mothers, followed by the

average accuracy within-families according to the number of teeth identified by the mothers. 

Confusion matrices were created for researchers’ intra-observer and inter-observer ratings, as

well  as  for  mothers’  tooth  identifications.  Confusion  matrices  are  tables  that  summarize

prediction  outcomes,  specifically  showing  where  the  most,  or  least,  inaccurate  predictions

(“confusions”)  occur  across  all  possible  classifications.  Confusion  matrices  can  be  used  to

calculate measures beyond accuracy such as precision, sensitivity, and specificity.

Finally, because mothers donated teeth to STRONG across time, logistic regressions were used

to evaluate whether the time between when the tooth was lost and when the mother completed

the checklist predicted full and partial tooth identification accuracies. Clustered standard errors

were calculated for the regressions to account for within-family variability. 

Results

Only 13 teeth (1.6%) were not returned with an About this Tooth checklist.  The percent of

incomplete answers for each question on the checklist ranged from 2.3% (if the child drinks

beverages  with  artificial  sweetener)  to  25.1% (date  when  the  tooth  was  lost)  (Figure  1).

Overall, the most complete questions were about the child’s habits and dental hygiene (only

2.3% –  4.4% incomplete).  The  questions  related  to  the  tooth  itself  and  its  characteristics

(identification, chipped, broken) were the most incomplete (7.3%, 12.1%, 11.6%, respectively).

Regarding the tooth identification question, 68.2% of the mothers provided acceptable answers,

identifying a tooth with no stated uncertainty (Figure 2); 11.2% of mothers identified a tooth

but stated uncertainty; 11.7% did not attempt any identification or answered “do not know” or

“?”.

Researchers’ intra-rater and inter-rater tooth identifications had very good agreement (Table 1).

All percentage agreements for full tooth identification, as well as partial identification by jaw,

lateralization,  and tooth type,  were higher than 90%. For partial  identifications,  the highest

agreement  for both intra- and inter-rater comparisons was found for tooth type (99.4% and
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98.8%, respectively),  while  the most disagreement  was found for lateralization (93.5% and

91.5%, respectively).  Overall,  Cohen’s Kappa values were very high for intra-rater (0.87 to

0.99) and inter-rater comparisons (0.83 to 0.97). For intra-rater scorings, 42 confusions were

present for lateralization (mainly central  incisors, 26 cases), 6 for jaw, and 4 for tooth type

(Supplementary Table 1). For inter-rater scorings, 7 confusions for lateralization, 3 for jaw,

and 1 for tooth type were found (Supplementary Table 2).

Mothers’ full tooth identifications with no stated uncertainty (N=558) were correct in 49.5% of

the  checklists  (Table 2).  Jaw identifications  had high accuracy (87.1%).  Tooth  types  were

accurate  in 75.6% of cases,  and lateralization had slightly lower accuracy (65.8%). Among

mothers’ identification, 173 confusions were found for lateralization, 122 for tooth type and 65

for jaw (Supplementary Table 3).

The  average  number  of  teeth  identified  by  each  mother  was  3.69.  The  accuracy  of  each

mothers’ full tooth identification for all teeth rated ranged from 0% to 100%, reflecting mothers

that were both exceptionally correct and exceptionally incorrect at identifying their children’s

teeth.  There  was  no  distinct  pattern  in  accuracy  based  on  the  number  of  teeth  a  mother

identified (Supplementary Figure 2).

For the teeth with both acceptable mothers’ identifications  and completed date information

(N=522),  the  time  elapsed  between  the  tooth  being  lost  and  the  mothers  completing  the

checklist  ranged from 0 to 1429 days for main study participants  (mean=271 days; N=481

teeth, 150 children), and 0 to 2645 for older siblings (mean=669 days; N=41 teeth, 9 children).

The logistic regression results (Table 3) of all 522 teeth show that the odds of a correct full

tooth identification decrease by 1.8% every 30 days. The odds of a correct jaw, lateralization,

and tooth type identification decrease by 3.0%, 1.5% and 2.4%, respectively, every 30 days.

Discussion

The three main findings of this study are: 1) mothers showed a high level of engagement in

reporting information about their children’s teeth, as demonstrated by the number of returned

checklists (812 out of 825) and their high percentage of completed answers (74.9% to 97.7%);
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2) researchers had excellent intra- and inter-observer reliability in identifying primary teeth,

with all percentage agreements between 90% and 99.4%; and 3) mothers had mixed accuracy in

identifying  teeth,  with  49.5% of  correct  full  tooth  identification  but  being  better  at  partial

identification (65.8% for lateralization, 75.6% for tooth type, and 87.1% for jaw).

The high parental engagement and the large number of donated teeth reflect the strong interest

of  the  public  to  be  involved  in  research,  as  shown in  other  collections13,14.  Completion  of

parent-reported information on tooth checklists varies according to the question category. The

information about the tooth itself and its characteristics are the least completed: 7.3% of the

teeth  are  not  identified  and  11-12%  of  broken  or  chipped  tooth  information  is  missing.

However, these findings suggest parents are willing and in large part can identify the donated

tooth, with one-quarter being uncertain.

The findings on researchers’ very good agreements for the tooth types come as no surprise,

given the experience  and extensive  training  that  biological  anthropologists  receive  in tooth

identification. Lateralization can be more difficult for incisors, especially if the incisal edge is

lost  due  to  wear,  as  incisors  exhibit  fewer  morphological  characteristics  for  siding  than

molars15-17. Although there was hardly any confusion about jaw assignment for inter- and intra-

rater agreements, advanced stages of wear can create confusion between an upper lateral incisor

and a lower canine15.  Such confusion becomes more pertinent  when only a  single tooth is

available  from an  individual,  and  intra-dentition  comparison  cannot  aid  in  identification17.

While primary teeth are considered evolutionarily conservative and more stable than permanent

dentition27, a high variation of size and shape was found in the STRONG teeth, which also

display various patterns of occlusal wear, including extensive wear stages for anterior teeth

especially. For advanced worn teeth, tooth roots can often aid in correct identification as the

size, shape, and orientation of the roots are highly indicative. However, exfoliated primary teeth

generally  have  largely  or  completely  absorbed roots,  which  therefore  cannot  be  used  as  a

diagnostic feature. Difficulty in identification is certainly not limited to the primary dentition

and can even lead to incorrect identification of human vs non-human dentition28, as confusions

have been reported between human and reindeer anterior teeth29 and between worn neandertal

and bear teeth30,31.
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Although  the  researchers’  tooth  identification  was  not  hindered  by  studied  factors,  these

obstacles might give insight into the parents’ responses for whom no training or background in

dental  anatomy is  expected.  The current  study findings  reveal  a  moderate  accuracy  of  the

mothers’ tooth identification, with mothers correctly performing full tooth identifications about

half of the time. Memory and time elapsed might have affected assessment accuracy, as the

questionnaire could be completed several days or months after offspring teeth were lost. While

a decrease in accuracy was found over time, the jaw is better identified and remembered than

lateralization. Furthermore, the lower accuracy for siding might also be due to the reporting

method on a mouth drawing where a left tooth is reported on the right side of the drawing.

Additionally, this drawing displays primary dentition, which might also have added confusion

for the parents if, at the time of the tooth loss, the child mouth exhibited mixed dentition (i.e.,

composed of both primary and permanent teeth). Accuracy among parents’ tooth identifications

may be improved by using alternative drawings or images (e.g., drawings of both deciduous

and mixed dentitions, different orientations of the mouth, pictures of real children’s mouth, see

Supplementary Figure 3).

Community  dentists,  pediatric  dentists,  oral  health  epidemiologists,  and others  may benefit

directly from the results of this study. First, scientists within and outside of these fields need

reliable information. The current study highlights the challenges that may arise through data

collected via tooth checklists. It informs scientists about which and how different types of data

reported by parents related to their child’s exfoliated teeth can be reliably used for data analysis

(versus need to be collected via other means). Second, the findings that parental engagement

was high but accuracy of tooth identification was moderate show both the clear willingness of

parents to be involved in studies related to their children’s oral health as well as the limitations

in using their self-reported data. This finding is relevant, as it demonstrates that most parents

are willing to spend additional effort and time to contribute to research that will improve their

children's  oral  health.  Thus,  and  as  elaborated  more  below,  checklists  could  be  helpful  in

serving as an engagement tool, whether in a research or clinical care setting. However, these

findings also indicate that clear guidelines need to be in place if researchers are to fully benefit

from data  collected  through this  parental  willingness.  Oral  heath  epidemiologists  may find
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results  of  this  study  informative  for  designing  studies  to  examine  the  distribution  and

determinants of oral health problems, using this checklist alongside other measures. Finally,

unlike researchers (many of whom are not clinicians, but often work with clinicians to connect

with  possible  research  participants),  dentistry  professionals  can  be  the  direct  line  of

communication with patients who might consider donating their children’s teeth for research.

Therefore, the dental practitioners’ ability to communicate the relevance of dental studies and

their collaboration with researchers in collecting teeth and the accompanying patient data is

crucial for advancing all aspects of dental and oral health science. Community and pediatric

dentists may find the checklist helpful for engaging with both the child and their caregivers for

such purposes, particularly around a critical moment in the child's life – that is, losing baby

teeth.  The  checklist  may  serve  as  a  tool  to  help  dental  practitioners’  understand  parent’s

engagement with their child’s oral health, and cultural practices related to the disposal of those

teeth32. The results of this study may also help these clinicians tailor their communication with

their patients to specific oral health topics to increase their knowledge33,34. Thus, the checklist

may bring greater awareness to parental attention to their children's oral health care, and this, in

return, can contribute to the prevention of dental diseases25,35.

This study had several strengths. First, to the authors’ best knowledge, this study is the first to

evaluate researchers’ reliability of primary tooth identifications and the first to assess parent-

reported  tooth  identification  accuracy.  This  study,  therefore,  fills  important  gaps  in  the

literature.  Second,  the  data  were  complete.  Very  few (1.6%) offspring  teeth  were  donated

without a checklist. Further, nine of the 14 questions were completed in more than 95% of the

returned checklists. Third, the analytic sample of 199 children having donated 825 teeth was

large, especially by the standards of a tooth biospecimen collection.

This study also had some limitations. The researcher’s inter-rater reliability was evaluated on a

small  sample  of  82 teeth,  which includes  incisors  and canines  but no molars.  Also,  as  the

demographics  of  participants  enrolled  in  this  study  show  high  socioeconomic  status,  such

findings might reflect the upper band of parental engagement and accuracy. Future studies with

more diverse populations are needed. Furthermore, the accuracy of parent-reported information

about their child’s dental health was not assessed, as an objective way of assessing children's
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dental health habits was not possible for the donated teeth. Future studies may evaluate these

aspects using mouth pictures or patient dental records.

These findings highlight the need to triangulate sources of data. Researchers cannot rely on the

checklists alone for tooth identification and must invest time to identify the teeth collected.

While  the  full  tooth  identification  of  the  mothers  shows only moderate  accuracy,  the  high

accuracy for their  partial  identification of jaw and tooth type is  very useful to confirm the

researchers’ tooth identification, especially when clear diagnostic features are not preserved.

For example, one child had a highly worn tooth that we, two trained anthropologists, identified

as an upper left lateral incisor. This identification caused a duplicate issue as this exact tooth

seemed to have already been collected for this child. While the mother identified an upper right

canine in this case, the information on both checklists made us change the lateralization of this

worn tooth to a right lateral incisor.

Findings  and  experiences  conducted  in  the  STRONG  study  allow  us  to  suggest

recommendations  to  improve parent-report  information  on tooth checklists.  The number  of

questions asked should be kept to a minimum to avoid the burden on the participant,  even

though a high engagement of the parents is present for a two-sided questionnaire. Providing

circling  options  seems to encourage parents  to  respond and might  be preferable  over  open

answers to promote accuracy. Parent-reported information, even partial or delayed, is helpful

for isolated teeth. It can provide crucial information complementary to researcher identification,

especially in the case of highly worn teeth. Future studies may consider providing parents with

different drawings of both deciduous and mixed dentitions and/or alternative images of the jaws

(see Supplementary Figure 3). Finally, asking parents to take snapshots of the child’s mouth

on the day, or shortly after a tooth was lost, to accompany the checklist might provide relevant

information on tooth position.

Conclusions

While parental engagement is high, reported tooth identifications show a moderate accuracy

which decreases over time. High accuracy is however found for partial identifications. Parent-
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reported information about naturally exfoliated primary teeth, even when reported a long time

after exfoliation took place, should be encouraged.
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Figure and Table legends:

Figure 1: Percentages of blank answers for each question in the About this Tooth checklist.

Figure 2: Percentages for the mothers’ tooth identification question by category of responses.

Table  1: Intra-  and  inter-rater  percentage  agreements  for  researchers’  tooth  identification

ratings.

Table 2: Mothers’ tooth identification accuracy.

Table 3: Four logistic regression results for mothers’ tooth identification accuracy (outcome

variable) according to the time elapsed between the date the tooth was lost and the date the

checklist was completed (exposure variable) for each tooth identification breakdown.
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Table 1: Intra- and inter-rater percentage agreements for researchers’ tooth identification ratings.

Researcher’s Tooth Identification
Total Number

of Teeth

Percent

Agreement (%)

Cohen’s 

Coefficient
Intra-Rater

(N=648 teeth 

rated)

Full Tooth* 599 92.4 0.92

Jaw 642 99.1 0.98

Lateralization 606 93.5 0.87

Tooth Type 644 99.4 0.99
Inter-Rater

(N=82 teeth 

rated)

Full Tooth* 74 90.2 0.88

Jaw 79 96.3 0.93

Lateralization 75 91.5 0.83

Tooth Type 81 98.8 0.97
*Full Tooth = Jaw + Lateralization + Tooth Type



Table 2: Mothers’ tooth identification accuracy.

Mothers’ Tooth Identification

(N = 558 teeth)

Total Number of Teeth

Correctly Identified
Percent accuracy (%)

Correct Full Tooth* 276 49.5

Correct Jaw 486 87.1

Correct Lateralization 367 65.8

Correct Tooth Type 422 75.6

*Full Tooth = Jaw + Lateralization + Tooth Type



Table 3: Four logistic  regression results  for mothers’ tooth identification accuracy (outcome

variable)  according to the time elapsed between the date the tooth was lost and the date the

checklist was completed (exposure variable) for each tooth identification breakdown.

Outcome for 

Mothers’ 

Tooth 

Identifications

 (odds) SE (95% CI)
Chi-

Square

P-value

(clustered SEs)

Full Tooth* -0.0007 (0.993) 0.0002 (-0.0011, -0.0002) 10.37 0.002 (0.009)

Jaw -0.001 (0.9990) 0.0002 (-0.0014, -0.0048) 14.37 <0.001 (<0.001)

Lateralization -0.0005 (0.9995) 0.0002 (-0.0009, -0.0001) 5.26 0.022 (0.063)

Tooth Type -0.0008 (0.9992) 0.0002 (-0.0012, -0.0004) 13.69 <0.001 (0.002)

*Full Tooth = Jaw + Lateralization + Tooth Type;  = coefficient for days elapsed; SE = 

Standard Errors; CI = Confidence Interval; Chi-square = chi-square statistic from Likelihood 

Ratio Test
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