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BackgroundBackground 
 

•• Health literacy (HL) has been defined as theHealth literacy (HL) has been defined as the 
ability to understand, evaluate, and act onability to understand, evaluate, and act on 
spoken, written, and visual health information tospoken, written, and visual health information to 
reduce risk and live a healthier lifereduce risk and live a healthier life

•• Established measures of HL have assessedEstablished measures of HL have assessed 


word recognition (REALM), and/or readingword recognition (REALM), and/or reading 


comprehension and numeracy (TOFHLA)comprehension and numeracy (TOFHLA) 


•• Some aspects of HL have not been assessedSome aspects of HL have not been assessed
••Communication (listening, speaking, writing)Communication (listening, speaking, writing)
••Basic conceptual knowledgeBasic conceptual knowledge 



BackgroundBackground 
 

(continued)(continued)
 

•• Studies in medicine have shown that limited HLStudies in medicine have shown that limited HL 
is associated with several adverse healthis associated with several adverse health 
outcomesoutcomes

•• Fewer studies of the association between HLFewer studies of the association between HL 
and oral health outcomes have been conductedand oral health outcomes have been conducted

•• It is hypothesized that HL may impact oral healthIt is hypothesized that HL may impact oral health 
outcomes via SES, oral health knowledge, andoutcomes via SES, oral health knowledge, and 
other relevant factorsother relevant factors 



PurposePurpose 
 

•• Develop a valid/reliable instrument to assessDevelop a valid/reliable instrument to assess 
basic oral health knowledgebasic oral health knowledge

•• Test the feasibility of assessing basic oral healthTest the feasibility of assessing basic oral health 


knowledge in a lowknowledge in a low--income population of adultsincome population of adults 


•• Determine the extent to which HL (measured viaDetermine the extent to which HL (measured via 
REALM and ShortREALM and Short--TOFHLA) is associated withTOFHLA) is associated with 
basic oral health knowledge, controlling forbasic oral health knowledge, controlling for 
relevant sociodemographic factorsrelevant sociodemographic factors 



Instrument developmentInstrument development 
 
•• Content experts were convened to select topicContent experts were convened to select topic 

areas and candidate questionsareas and candidate questions
•• Topics included basic oral health knowledge,Topics included basic oral health knowledge, 

and knowledge of disease prevention andand knowledge of disease prevention and 
management (dental caries, periodontalmanagement (dental caries, periodontal 
diseases, and mouth cancer)diseases, and mouth cancer)

•• Candidate questions for each topic area wereCandidate questions for each topic area were 
created in an opencreated in an open--ended formatended format

•• Pilot study was conducted among lowPilot study was conducted among low--incomeincome 
adults (N=15) to determine response categoriesadults (N=15) to determine response categories 



Instrument developmentInstrument development 
 
(continued)(continued)
 

•• Pilot study results were used to rePilot study results were used to re--formatformat 
candidate questions into multiplecandidate questions into multiple--choice itemschoice items

•• Convenience sample (n=12) of practicingConvenience sample (n=12) of practicing 


dentists in Maryland was asked to providedentists in Maryland was asked to provide 


feedback on the resulting questionnairefeedback on the resulting questionnaire 


•• Final oral health knowledge questionnaireFinal oral health knowledge questionnaire 
contained 44 itemscontained 44 items 



                                      
      

                  

     

                  

              

  

Question from dental caries sectionQuestion from dental caries section 
 

WhatWhat isis  thethe  bestbest  wayway aa  personperson  cancan  preventprevent toothtooth 

decaydecay  atat  home?home?  

a.a.  UsingUsing  aa  toothpicktoothpick afterafter everyevery mealmeal 

b.b.  DrinkingDrinking sugarsugar‐‐freefree sodasoda 
c.c.  RinsingRinsing withwith aa mouthwashmouthwash likelike ListerineListerine
 

d.d.  BrushingBrushing  andand  flossingflossing  everyevery dayday 

e.e. DonDon’’tt  knowknow  



                                              
          

  

  

  

Question from mouth cancer sectionQuestion from mouth cancer section 
 

WhatWhat isis  thethe  mainmain causecause  ofof cancercancer onon thethe  lip,lip, onon thethe  

outsideoutside  ofof thethe mouth?mouth?  

a.a.  SunSun  exposureexposure 

b.b.  HerpesHerpes 

c.c.  HeavyHeavy drinkingdrinking  

d.d.  DiabetesDiabetes 

e.e. DonDon’’tt  knowknow  



                                        
                          

      

      

      

      

  

Question from basic knowledge sectionQuestion from basic knowledge section
 

ThisThis  picturepicture  showsshows  somesome teethteeth withwith  whitewhite  spotsspots  onon them.them.  

WhatWhat  dodo  youyou thinkthink  causcauseded  thesethese  whitewhite  spots?spots?  

a.a.  TooToo  muchmuch  antibioticsantibiotics 

b.b. TooToo  muchmuch  fluoridefluoride  

c.c. TooToo  muchmuch  plaqueplaque  

d.d. TooToo  muchmuch  calciumcalcium 

e.e. DonDon’’tt knowknow  



Study methodsStudy methods 
 

•• Schaefer Center for Public Policy obtainedSchaefer Center for Public Policy obtained 
telephone listings for Baltimore postal codestelephone listings for Baltimore postal codes

•• Adults were asked to participate if they did notAdults were asked to participate if they did not 


work in healthcare, they did not have visionwork in healthcare, they did not have vision 


problems, and English was their first languageproblems, and English was their first language 


•• Participants came to the University of BaltimoreParticipants came to the University of Baltimore 


to be interviewed, and received a $25 paymentto be interviewed, and received a $25 payment 


and packet of information and dental productsand packet of information and dental products 


•• REALM, ShortREALM, Short--TOFHLA, and oral healthTOFHLA, and oral health 
knowledge surveys, and questions aboutknowledge surveys, and questions about 
sociodemographics were administered by staffsociodemographics were administered by staff 



Sample characteristics (N=100)Sample characteristics (N=100) 
 
Age*Age* nn %% 

1818--44 years44 years 3030 30.3%30.3% 
4545--64 years64 years 4343 43.4%43.4% 
>>65 years65 years 2626 25.3%25.3% 

SexSex 
MaleMale 4545 45.0%45.0% 
FemaleFemale 5555 55.0%55.0% 

Race*Race* 
African AmericanAfrican American 9292 93.9%93.9% 
OtherOther 66 6.1%6.1% 
*Total does not sum to 100 due to missing values*Total does not sum to 100 due to missing values
 



Sample characteristics (continued)Sample characteristics (continued) 
 
Education level*Education level* nn %% 

<12 years<12 years 2020 20.2%20.2% 
12 years (or GED)12 years (or GED) 5050 50.5%50.5% 
>12 years>12 years 2929 29.3%29.3% 

Annual household incomeAnnual household income 
UnknownUnknown 1515 15.0%15.0% 
$0$0--$25,000$25,000 5151 51.0%51.0% 
>>$25,001$25,001 3434 34.0%34.0% 

*Total does not sum to 100 due to missing values*Total does not sum to 100 due to missing values 



ResultsResults 
 

•• Responses were coded, entered into an ExcelResponses were coded, entered into an Excel 
spreadsheet, and analyzed in SAS for Windowsspreadsheet, and analyzed in SAS for Windows

•• FortyForty--four oral health knowledge questions werefour oral health knowledge questions were 


reduced to 23 items (Cronbach alpha = 0.738)reduced to 23 items (Cronbach alpha = 0.738) 


••Ten (of 20) basic oral health knowledgeTen (of 20) basic oral health knowledge
••Six (of 8) dental caries prevent/manageSix (of 8) dental caries prevent/manage
••Five (of 8) perio disease prevent/manageFive (of 8) perio disease prevent/manage
••Two (of 8) mouth cancer prevent/manageTwo (of 8) mouth cancer prevent/manage 


•• Scores for the resultingScores for the resulting ComprehensiveComprehensive 
Measure of Oral Health KnowledgeMeasure of Oral Health Knowledge (CMOHK)(CMOHK) 
were analyzed as a continuous variablewere analyzed as a continuous variable 



 

Distribution of CMOHK scoresDistribution of CMOHK scores 
Percent  

CMOHK scores 



 

Percent  

Distribution of REALM scoresDistribution of REALM scores 

REALM  scores 



 

Distribution of ShortDistribution of Short--TOFHLA scoresTOFHLA scores 
Percent  

Short‐TOFHLA  scores  



Mean CMOHK, by sample characteristicsMean CMOHK, by sample characteristics 
 

Overall (of 23)Overall (of 23) 13.213.2 
AgeAge 

1818--44 years44 years 12.212.2 
4545--64 years64 years 13.913.9 
>>65 years65 years 13.813.8 

SexSex 
MaleMale 12.612.6 
FemaleFemale 13.813.8 



Mean CMOHK, by sample characteristicsMean CMOHK, by sample characteristics 
 

(continued)(continued) 

RaceRace 
African AmericanAfrican American 13.213.2 
OtherOther 13.313.3 

Education levelEducation level 
<12 years<12 years 10.810.8 
12 years12 years 13.713.7 PP<0.01<0.01 
>12 years>12 years 14.414.4 



Annual household incomeAnnual household income 
UnknownUnknown 12.512.5 
$0$0--$25,000$25,000 13.013.0 
>$25,001>$25,001 13.913.9 

Mean CMOHK, by sample characteristicsMean CMOHK, by sample characteristics 
(continued)(continued) 



ResultsResults 
 

(continued)(continued) 

•• Linear regression: REALM (categorical) wasLinear regression: REALM (categorical) was 


significantly associated with CMOHK scoresignificantly associated with CMOHK score 


•• Linear regression: ShortLinear regression: Short--TOFHLA (categorical)TOFHLA (categorical) 
was not significantly associated with CMOHKwas not significantly associated with CMOHK 
scorescore

•• Multiple linear regression: REALM scoreMultiple linear regression: REALM score 
(categorical) remained significantly associated(categorical) remained significantly associated 
with CMOHK while education level dropped outwith CMOHK while education level dropped out 



ConclusionsConclusions 
 

•• New oral health knowledge instrument has beenNew oral health knowledge instrument has been 
generatedgenerated

•• FaceFace--toto--face evaluations of oral healthface evaluations of oral health 
knowledge are feasible in lowknowledge are feasible in low--income, adultincome, adult 
populationspopulations

•• Pilot data have been generated and are ready toPilot data have been generated and are ready to 
be used in support of larger, more complexbe used in support of larger, more complex 
studies of HL in dentistrystudies of HL in dentistry 



ConclusionsConclusions 
 

(continued)(continued) 
 

•• Suggesting that word recognition or readingSuggesting that word recognition or reading 
comprehension explain oral health outcomes iscomprehension explain oral health outcomes is 
a bit simplistica bit simplistic

•• We hypothesized that HL in dentistry is moreWe hypothesized that HL in dentistry is more 


directly expressed by oral health knowledgedirectly expressed by oral health knowledge 


•• Oral health knowledge is as good a measure ofOral health knowledge is as good a measure of 


HL as is REALM, independent of education levelHL as is REALM, independent of education level 


•• Future studies need to explore these preliminaryFuture studies need to explore these preliminary 
results in larger samples with more powerresults in larger samples with more power 



Thank you!Thank you! 
May I answerMay I answer 

your questions?your questions? 

Mark D. Macek, DDS, DrPHMark D. Macek, DDS, DrPH 
Associate ProfessorAssociate Professor 

University of Maryland Dental SchoolUniversity of Maryland Dental School 



                                      
      

                      

         

                      

                  

      

Question from dental caries sectionQuestion from dental caries section 
 

WhatWhat isis  thethe  bestbest  wayway aa  personperson  cancan  preventprevent toothtooth 

decaydecay  atat  home?home?  

a.a.  UsingUsing  aa  toothpicktoothpick afterafter everyevery mealmeal (1.0%)(1.0%)  

b.b.  DrinkingDrinking sugarsugar‐‐freefree sodasoda (2.0%)(2.0%)  

c.c.  RinsingRinsing withwith aa  mouthwashmouthwash  likelike ListerineListerine (13.0%)(13.0%)  

d.d.  BrushingBrushing  andand  flossingflossing  everyevery dayday (82.0%)(82.0%)  

e.e. DonDon’’tt  knowknow  (2.0%)(2.0%)  



                                              
          

      

  

      

  

      

Question from oral cancer sectionQuestion from oral cancer section 
 

WhatWhat isis  thethe  mainmain causecause  ofof cancercancer onon thethe  lip,lip, onon thethe  

outsideoutside  ofof thethe mouth?mouth?  

a.a.  SunSun  exposureexposure (24.0%)(24.0%)  

b.b.  HerpesHerpes (33.0%)(33.0%)  

c.c.  HeavyHeavy drinkingdrinking  (6.0%)(6.0%)  
d.d.  DiabetesDiabetes (4.0%)(4.0%)  
e.e. DonDon’’tt  knowknow  (33.0%)(33.0%)  



                                        
                          

          

          

          

          

      

Question from basic knowledge sectionQuestion from basic knowledge section 

ThisThis  picturepicture  showsshows  somesome teethteeth withwith  whitewhite  spotsspots  onon them.them. 
 

WhatWhat  dodo  youyou thinkthink  causcauseded  thesethese  whitewhite  spots?spots? 
 

a.a.  TooToo  muchmuch  antibioticsantibiotics (4.0%)(4.0%) 

b.b. TooToo  muchmuch  fluoridefluoride  (6.0%)(6.0%) 

c.c. TooToo  muchmuch  plaqueplaque  (30.0%)(30.0%) 

d.d. TooToo  muchmuch  calciumcalcium (31.0%)(31.0%) 

e.e. DonDon’’tt knowknow  (29.0%)(29.0%) 



CMOHK scores, by sample characteristicsCMOHK scores, by sample characteristics 
 

00--1111 1212--1414 1515--2323 

OverallOverall 30 (30.0%)30 (30.0%) 28 (28.0%)28 (28.0%) 42 (42.0%)42 (42.0%) 

Age*Age* 
1818--44 years44 years 15 (50.0%)15 (50.0%) 6 (20.0%)6 (20.0%) 9 (30.0%)9 (30.0%) 
4545--64 years64 years 9 (20.9%)9 (20.9%) 15 (34.9%)15 (34.9%) 19 (44.2%)19 (44.2%) 
>>65 years65 years 5 (19.2%)5 (19.2%) 7 (26.9%)7 (26.9%) 14 (53.9%)14 (53.9%) 

SexSex 
MaleMale 17 (37.8%)17 (37.8%) 14 (31.1%)14 (31.1%) 14 (31.1%)14 (31.1%) 
FemaleFemale 13 (23.6%)13 (23.6%) 14 (25.5%)14 (25.5%) 28 (50.9%)28 (50.9%) 

*Total does not sum to 100 due to missing values*Total does not sum to 100 due to missing values
 



CMOHK scores, by sample characteristicsCMOHK scores, by sample characteristics 
 

(continued)(continued) 

00--1111 1212--1414 1515--2323 
Race*Race* 

African Am.African Am. 29 (31.5%)29 (31.5%) 25 (27.2%)25 (27.2%) 38 (41.3%)38 (41.3%) 
OtherOther 1 (16.7%)1 (16.7%) 2 (33.3%)2 (33.3%) 3 (50.0%)3 (50.0%) 

Education level*Education level* 
<12 years<12 years 12 (60.0%)12 (60.0%) 5 (25.0%)5 (25.0%) 3 (15.0%)3 (15.0%) 
12 years12 years 11 (22.0%)11 (22.0%) 17 (34.0%)17 (34.0%) 22 (44.0%)22 (44.0%) 
>12 years>12 years 6 (20.7%)6 (20.7%) 6 (20.7%)6 (20.7%) 17 (58.6%)17 (58.6%) 

*Total does not sum to 100 due to missing values*Total does not sum to 100 due to missing values
 



CMOHK scores, by sample characteristicsCMOHK scores, by sample characteristics 
 

(continued)(continued) 

00--1111 1212--1414 1515--2323 

Annual household incomeAnnual household income 
UnknownUnknown 
$0$0--$25,000$25,000 
>$25,001>$25,001 

6 (40.0%)6 (40.0%) 
17 (33.3%)17 (33.3%) 

7 (20.6%)7 (20.6%) 

2 (13.3%)2 (13.3%) 
15 (29.4%)15 (29.4%) 
11 (32.3%)11 (32.3%) 

7 (46.7%)7 (46.7%) 
19 (37.3%)19 (37.3%) 
16 (47.1%)16 (47.1%) 



ResultsResults 
 

(continued)(continued)
 

•• Correlations between HL measures and CMOHKCorrelations between HL measures and CMOHK 


•• REALMREALM vsvs. Short. Short--TOFHLATOFHLA 0.5650.565 
•• REALMREALM vsvs. CMOHK. CMOHK 0.5360.536 
•• ShortShort--TOFHLATOFHLA vsvs. CMOHK. CMOHK 0.2010.201 



REALM scoresREALM scores vsvs. CMOHK scores. CMOHK scores 
 

00--1111 1212--1414 1515--2323 

OverallOverall 30 (30.0%)30 (30.0%) 28 (28.0%)28 (28.0%) 42 (42.0%)42 (42.0%) 

00--1818 3 (60.0%)3 (60.0%) 2 (42.0%)2 (42.0%) 0 ( 0.0% )0 ( 0.0% ) 

1919--4444 12 (57.1%)12 (57.1%) 6 (28.6%)6 (28.6%) 3 (14.3%)3 (14.3%) 

4545--6060 10 (31.2%)10 (31.2%) 11 (34.4%)11 (34.4%) 11 (34.4%)11 (34.4%) 

6161--6666 5 (11.9%)5 (11.9%) 9 (21.4%)9 (21.4%) 28 (66.7%)28 (66.7%) 



ShortShort--TOFHLA scoresTOFHLA scores vsvs. CMOHK scores. CMOHK scores
 

OverallOverall 
 

00--1616 
 

1717--2222 
 

2323--3636 
 

00--1111 1212--1414 1515--2323 

30 (30.0%)30 (30.0%) 28 (28.0%)28 (28.0%) 42 (42.0%)42 (42.0%) 

3 (25.0%)3 (25.0%) 5 (41.7%)5 (41.7%) 4 (33.3%)4 (33.3%) 

3 (37.5%)3 (37.5%) 3 (37.5%)3 (37.5%) 2 (25.0%)2 (25.0%) 

24 (30.0%)24 (30.0%) 20 (25.0%)20 (25.0%) 36 (45.0%)36 (45.0%) 


