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growth in children2,3 and may worsen their 
nutritional status. Pain might also have a 
negative impact on the ability to engage in 
social relations and children might not get 
the full benefit of their education if suffer-
ing from pain and discomfort. While poor 
dental status among children has a nega-
tive effect on speech development, it may 
also have a socially stigmatising effect in 
adolescents affecting social acceptance.4

The importance of assessing oral health 
in the young adult population is well rec-
ognised.5 Cost and other resources required 
to collect clinical data, the gold standard 
for caries and periodontal disease assess-
ment, are obstacles to such surveys in large 
cohorts. A possible alternative to clinical 
assessment is self-report, a method widely 
used to assess the prevalence of various 
medical conditions, health-related behav-
iours and characteristics in a population.6-9 
The literature regarding the validity of 
self-reported information with dental or 
oral health content suggests that certain 

IntroductIon

Historically diseases of the oral cavity have 
been viewed separately from those of the 
rest of the body. In recent years, how-
ever, efforts have been made to recognise 
oral health as an integral part of overall 
health.1,2 Moreover, the oral cavity has a 
multitude of functions in relation to daily 
life such as food intake, speech, social con-
tact and appearance. Thus poor oral health 
has the potential of hampering the quality 
of life. Decreased food intake because of 
oral pain or poor dental status can stunt 
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simple and easy questionnaire might serve as a good screening tool for large populations such as army recruits in order to 
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self-reported dental information might be 
valid but requires the correct questions to 
be asked and evaluated.5

In 2001, it was reported that dental 
diseases account for 5% to 10% of total 
healthcare expenditures, exceeding the 
cost of treating cardiovascular disease, 
cancer and osteoporosis in industrialised 
countries.10 In low-income countries, the 
cost of traditional restorative treatment of 
dental disease probably exceeds the avail-
able resources for healthcare. Dental health 
promotion and preventive strategies are 
clearly more affordable and sustainable. 
Moreover, assessment of caries risk with-
out clinical and radiographic measures 
might be a good screening tool for large 
populations.

The aim of this work was to evaluate 
and validate a new questionnaire for caries 
assessment of large populations, as well as 
to correlate the results from the question-
naire with the caries lesions detected in 
clinical and radiographic evaluation.
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• Reports that dental caries remains the 
most common chronic childhood disease 
despite the fact that it can be prevented.

• Suggests that this new questionnaire 
might serve as good screening tool for 
caries risk assessment as reflected by 
clinical and radiographic evaluations.

• Stresses the use of a simple and easy 
questionnaire as a good screening tool 
for large populations in order to identify 
the group of high risk patients.
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Methods

study population
The study population included 460 young 
adults who arrived to a dental screening 
provided to all army recruits in a couple 
of military training bases. There was no 
common background regarding place of 
birth, education and socioeconomic status. 
The study was approved by the Ethics and 
Research Committee of the Medical Corps.

examination
Clinical and radiographic examinations 
were performed to all participants as part 
of the routine dental screening in basic 
training bases. Clinical examination was 
carried out under artificial light, using a 
sharp sickle explorer, flat-surface mouth 
mirror, gauze, sponges and compressed 
air. Two bite-wing radiographs were taken 
as well. The World Health Organization 
(WHO) caries diagnostic criterion for 
decayed, missing and filled teeth (DMFT) 
was also calculated.11

Questionnaire
First, a questionnaire that was developed 
according to our previous work5,8,9 was 
distributed to 20 pilot young adults to test 
the clarity and understanding of the ques-
tions. Then the original questionnaire that 
included 20 questions regarding different 
caries risk factors such as socioeconomic 
status, dietary habits, smoking habits, den-
tal treatment experience etc was filled by all 
participants. Each answer was later coded 
to give a total score for the questionnaire.

At the next stage, according to the statis-
tical analysis finding, a new questionnaire 
based on the most predictive questions and 
answers for DMFT forecast was developed. 

statistical analysis and  
new questionnaire development

The SPSS 17.0 (SPSS, Inc., Chicago, IL, 
USA) was used to analyse the data. Simple 
frequency tables and descriptive statistics 

(means and standard deviations) were pro-
cessed and analysed by chi-square, t-test 
and Fisher’s exact tests. ROC curves were 
calculated. ANOVA and linear regression 
analysis were also utilised.

results
The pilot study was uneventful; all 20 par-
ticipants completed the original question-
naire. Response rate for the whole group 
was 85% (391 out of 460).

The DMFT scores are presented in Table 1. 
The mean total DMFT was 3.71 ± 4.2.

DMFT value of 0 (caries free) was found 
in 28.8% of the participants while no car-
ies lesion (D = 0) was detected in 52.9%.

The mean calculated score for the origi-
nal questionnaire was 11.88 ± 3.9. When 
evaluating the ROC curves for the original 
questionnaire score in prediction of dental 
caries lesions, the area under the curve was 
found to be 74.4% (95% confidence inter-
val (CI) was between 68.9% and 80.4%).

When evaluating each question sepa-
rately as a predictor for active caries 
lesions (D), a new questionnaire was devel-
oped (Fig. 1). This questionnaire consisted 
of the most predictive ten questions. When 
evaluating the ROC curves (Fig. 2) for the 
new questionnaire score in prediction of 
dental caries lesions, the area under the 
curve was found to be 85.7% (95% CI was 
between 81.2% and 90.2%). The total value 
of 5.5 points in the new questionnaire was 
chosen as a cut-off for caries risk assess-
ment and revealed sensitivity of 85.1% and 
false positive of 29%.

The adjusted r2 value for linear regres-
sion in prediction of D according to the 
new questionnaire score was 26.2%. The 
linear regression equation was:

D = -0.398 + 0.401(total new question-
naire score).

dIscussIon
Dental caries remains the most common 
chronic childhood disease despite the fact 

that it can be prevented.12 Dental care con-
tinues to be the most unmet health need 
among children and adolescents, especially 
among the poor.13

Studies are warranted to examine differ-
ent modalities that may reduce or elimi-
nate barriers to optimal oral health and 
improve oral health care utilisation by this 
population.12 Screening large scale popu-
lations and identifying high risk patients, 
especially in organisations that are able to 

1.  how many times during the day you 
brush your teeth?

 a. Twice a day or more (0)
 b. Once a day or less (2)

2.  Do you regularly visit a dentist  
for a check-up?

 a. Once a year or more often (0)
 b.  Once every few years or when  

there is pain (2)

3.  Do you go for calculus removal?
 a. Never (2)
 b.  Once every few years / Once a year  

or more often (0)

4.  Do you smoke?
 a. No (0)
 b. Yes, up to 10 cigarettes a day (1)
 c. Yes, more than 10 cigarettes a day (2)

5.  Do you bleed when you are brushing  
your teeth?

 a. Very rarely or never (0)
 b.  Every brushing or almost every  

brushing (2)

6.  Do you have teeth which are mobile?
 a. Not at all (0)
 b. Yes (2)
 c. I don’t know (0)

7.  are there cavities in your teeth?
 a. No cavities at all (0)
 b. 1 2 cavities (1)
 c. Three cavities or more (2)
 d. Don’t know (0)

8.  Do you have toothaches?
 a. No aches at all (0)
 b. Yes (2)

9.  Do you have a bad smell from  
your mouth?

 a. No (0)
 b. Yes (2)
 c. Don’t know (0)

10.  an average monthly income in Israel is 
10,000 nIs, what is your family income?

 a. Average or above (0)
 b. Below average (2)
 c. Don’t know or prefer not to answer (0)

fig. 1  the newly developed questionnaire 
(the number in parenthesis represents the 
relevant score for each answer)

table 1  dMft scores

Mean standard deviation

D (Decayed) 1.59 2.4

M (Missing) 0.04 0.2

F (Filled) 2.08 3.0

total DMFt 3.71 4.2
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provide complimentary dental treatment 
and bring those patients to a stable, dis-
ease-free state, are of utmost importance.

Military settings usually deal with young 
adults from various socioeconomic back-
grounds and might provide a good model 
for community service. Thus, identifying 
and treating high-risk population in such 
settings might improve the overall mor-
bidity and offer a national partial solu-
tion for caries and periodontal diseases. 
Recent cross-sectional data suggest that 
new strategies are needed to improve uti-
lisation of dental services among children 
and young adults.12

Our current findings suggest that the 
new questionnaire might serve as a good 
screening tool for caries risk assessment 
as reflected by clinical and radiographic 
evaluations; obviously this tool is designed 
for screening purposes only and cannot 
replace a thorough particular examina-
tion for treatment planning. The results of 
this study are only generalisable to popu-
lations with similar levels of education, 
income, access to care, and disease bur-
den.14 Clearly, there will be variability in 
the questions and their relationship to car-
ies occurrence based on racial, language, 
and ethnic differences.9 Moreover, utilis-
ing this tool in children and adolescents 
might require modification and adoption 
for those specific age groups. Therefore, 
further studies from different countries 
and population around the world are 
warranted. The results from these studies 

should additionally be subjected to vali-
dation in other populations. Together, it 
will offer promise for useful self-reported 
measures of caries screening in popula-
tions where mass clinical examination is 
not practicable.

The simplicity and low cost of adminis-
tering self-report questions makes the use 
of these measures attractive for health sur-
veillance and predicting health outcomes 
in populations.

Within the limitations of the present 
preliminary study, our findings showed 
that the use of patient self-assessment was 
a good predictor of patient dental status. 
The information presented in this study 
could serve as a tool for public and pre-
ventive dentistry, as well as to help the 
dental practitioner in managing patients 
according to their complaints and self-
assessment. When using the presented 
screening tool, a total value of 5.5 points 
in the new questionnaire might be cho-
sen to indicate caries risk with sensitivity 
of 85.1% and false positive of 29%. This 
means that patients with those scores or 
higher should be recalled first for thor-
ough dental assessment and treatment. 
It should be noted that the cut-off val-
ues used in this study were adopted from 
the statistical analysis and were validated 
to the specific study population. Cut-off 
values for various categories could vary 
in different populations. Therefore, cau-
tion should be used when generalising to  
different populations.

Dental practitioners as well as com-
munity services may request patients to 
assess their dental status before treatment 
or appointment. This might help both the 
community and the practitioner to accom-
plish more effective time and patient man-
agement. Furthermore, the use of patient 
self-assessment may have an important 
role in the dental education. Students 
might be trained to ask their patients ques-
tions regarding their dental status during 
the first interview and anamnesis.

Valid measure of caries could be used 
in conjunction with a comprehensive risk 
assessment in population-based screen-
ings by school nurses/nurse practitioners, 
health educators, and physicians to guide 
them in assessing potential future car-
ies risk for use in prevention and referral 
practices.15 This will also help in targeting 
intervention strategies, including behav-
iour modifications, that is, oral hygiene, 
dietary, fluoridation.16

The DMFT index, which represents car-
ies experience as recommended by WHO, 
originally relates to clinical examination 
without radiographs. In this work we 
have added the radiographic examination 
to our evaluation. It was shown in previ-
ous work that without radiographs there 
is a 44% probability that the caries decay 
value will be lower than the actual value, 
thus causing a greater possibility of diag-
nostic errors.17 The addition of radiologic 
examination may enhance the accuracy 
of estimation of the individual’s treatment 
needs, especially in this era of prevalent 
hidden caries.17,18

conclusIons
Within the limitations of the present pre-
liminary study, the use of a simple and 
easy questionnaire might serve as a good 
screening tool for large populations such 
as army recruits in order to identify the 
group of high risk patients that requires 
more intensive intervention.
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