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Review Article 

Statistics for dental researchers: descriptive statistics 
 

Arash Shahravan DDS, MS1, Amir Reza Ghassemi DDS2, 
Mohammad Reza Baneshi PhD3 

Abstract 
Descriptive statistics is the process of summarizing gathered raw data from a research and creating useful statistics, 
which help the better understanding of data. According to the types of variables, which consist of qualitative and 
quantitative variables, some descriptive statistics have been introduced. Frequency percentage is used in qualitative 
data, and mean, median, mode, standard deviation, standard error, variance, and range are some of the statistics which 
are used in quantitative data. In health sciences, the majority of continuous variables follow a normal distribution. 
skewness and kurtosis are two statistics which help to compare a given distribution with the  normal distribution. 
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escriptive statistics is a procedure 
through which raw data are 
summarized and simple, yet useful, 
statistics are generated for the 

audience.1 

Suppose a dentist poses the question 
“What is the average length of maxillary 
lateral incisors for endodontic treatment?”, to 
this end, the dentist extracts the working 
lengths of these teeth from 10 patient files 
and writes them down on paper as follows: 
19, 18.5, 21, 21, 18, 19.5, 20.5, 20, 18, 19. 

A brief look at the data, even without 
summarizing, shows that it is possible to gain 
some insight into the condition of the data, 
albeit with some difficulty. For example it is 
possible to say what the maximum and 
minimum lengths are. However, when there 
is an increase in the number of items in the 
data it becomes necessary to carry out some 
simple calculations to make data more 
comprehensible. Researchers and statisticians 
do this by implementing the principles of 
descriptive statistics. In addition, in big 
sample sizes it is difficult and time-
consuming to report the characteristics of the 
samples individually in articles, and beyond 

the scope of time and patience of the 
audience in lectures. Therefore, if it is 
possible to summarize data by the use of 
applied statistics and present them in an 
article or a lecture, comprehensiveness of 
statistics makes it possible to compare 
different groups of data with each other. 
Descriptive statistics makes it possible to use 
accurate and scientific statistics in order to 
summarize data in the best manner possible 
for the audience. We hope you have now 
realized the importance of descriptive 
analysis. 

The first step in reporting descriptive data 
is to determine whether the variable under 
consideration is qualitative or quantitative, 
because there are different principles for 
reporting data of different types of variables. 
It should be pointed out that a variable is a 
characteristic of an individual or a 
phenomenon, which can be measured and 
can assume different values in a research.2 
For example, in the example given above, the 
length of the maxillary lateral incisor is the 
variable under question, because it is 
measureable and assumes different values. 
However, the tooth type is not a variable 

D
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because all the teeth involved are maxillary 
lateral incisors. As a result, this characteristic 
does not vary and is constant. 

 
Different Types of Variables 
Variables can be divided into two general 
categories: quantitative and qualitative. 
Quantitative variables are expressed using 
numbers; for example, height, weight, the 
number of children in a family, DMF index 
(an index for the prevalence of caries), and 
root length are quantitative variables. 

Qualitative variables are classified based 
on titles. For example, gender (male or 
female), satisfaction with dental services 
(very satisfied, fairly satisfied, dissatisfied, 
very dissatisfied), impression quality (good, 
moderate, poor), and post-operative pain 
(severe, moderate, mild, without pain) are 
qualitative variables. Of course, it should be 
noted that if the patients are asked to assign a 
numeric value from 0 to 10 to the severity of 
pain (VAS), the variable is quantitative. 

 
Description of Qualitative Data 
Frequency is used to describe qualitative 
data, which means the number of individuals 
with a particular characteristic or trait. Of 
course, in reporting the frequency of the 
variable in question, the sample size is 
important. For example, if in a class in an all-
male high school, the frequency of caries-free 
students is 10 and in a class in an all-female 
high school the frequency is 15, the 
information cannot lead to the conclusion 
that the frequency is higher in female school 
children compared to male school children 
and attention should be paid to the total 
number of students in the two classes. As an 
example, if there are 20 male students and 30 
female students in each class, which class has 
a higher frequency of caries-free students? In 
order to compare the two classes accurately 
in relation to the caries-free state, it is better 
to calculate the frequency percentage of 
caries-free state using the equation below:  

Frequency percentage = F୰ୣ୯୳ୣ୬ୡ୷T୭୲ୟ୪ ୬୳୫ୠୣ୰ ×100 
In the example given above, the frequency 

percentage of caries-free students in both  

male and female school children is 50%.1 

 
Description of Quantitative Data Using 
Measures of Central Tendency and 
Dispersion Statistics 
Central and dispersion statistics are used to 
report research data. Central statistic refers to 
a value around which the majority of the data 
of the community cluster; they include mode, 
median, and mean. Dispersion statistic shows 
the distance of the data from the central 
statistic.  

Measures of Central Tendency 
Mode 
The mode refers to the most commonly 
occurring value in a set of measurements. For 
example, in the data series below, which is 
again related to the length of lateral maxillary 
incisors in a series of 10 patients the mode is 
19 because, with three cases, it is the most 
frequent value in the series (20.5, 19, 20.5, 19, 
21, 19, 19.5, 17.5, 18, 18).  

During reporting of data, it is advisable to 
arrange data in ascending or descending 
order in the beginning in order to facilitate 
description of data. This process in itself 
provides useful information about data 
series. For example, the data series above can 
be arranged in ascending order (17.5, 18, 18, 
19, 19, 19, 19.5, 20.5, 20.5, 21). 

Sometimes, the data series is bimodal or 
polymodal. For example, the data series 
below is bimodal: 18, 18, 19, 19, 19.5, 20, 20.5. 
The modes are 18 and 19. 

Data series might have no modes, i.e. the 
frequency of values might be the same. 
However, such a situation is rare. 
Median 
If the values are arranged in ascending or 
descending order, the value located in the 
center, with half of the values higher and 
with the other half lower than that value, is 
considered as median value. For example, 
what is the median value in the data series 
below? 

7, 10, 6, 11, 6, 13, 8 
At first the data series should be arranged 

in ascending order: 
6, 6, 7, 8, 10, 11, 13 
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Since the number of values is an odd 
number, the formula ௡ାଵଶ  (n = the number of 
values) can be used to locate the median value:  7 + 12 = 4 

Therefore, the 4th value is the median. 
If the number of values is an even number, 

the median is calculated using the mean of 
the two values in the middle. For example, in 
the data series below, which consists of the 
students’ exam grades in statistics, the 
median is calculated as follows: 

10, 12, 12, 13, 15, 17, 18, 18, 18, 20 15 + 172 = 16 

 
Mean 
The most frequently used central measure in 
the descriptive analysis of quantitative data is 
mean. Mean is calculated by dividing the 
total sum of all the values by the total 
number of values based on the formula 
below:3 xത = ∑ x୧୬୧ୀଵn  

The formula shows that all the values are 
used to calculate the mean, which is the 
strong point or advantage of the mean. 
However, sometimes this turns out to be a 
weakness for the mean, especially in relation 
to the median. For example, if in a data series 
there are extreme values, the mean will be 
strongly influenced by them, but the median 
does not have such a disadvantage. Here, we 
once again evaluate the data series of 
students’ grades. The mean is calculated as 
follows: 10 + 12 + 12 + 13 + 15 + 17 + 18 + 18 + 18 + 2010 = 15.3 

Here the mean is very close to the median 
(it was 16). 

However, if an imaginary student No.11 
has not been able to study well to pass the 
test and has a grade of 3, the mean will 
decrease to 14.18. In fact, the grade of this 
student decreases the overall mean of class 
grades by 1.12 grades, which is the weakness 
of mean. 

Generally, if extreme values or outliers 
exist, the median is a more appropriate 
statistic compared to the mean. Outlier data 

are those that are located very far from the 
mean compared to other data. In order to 
solve the problems of the effect of outliers on 
the mean, two relatively new techniques are 
used to calculate the mean, which include 5% 
trimmed and M-estimates. 

 
5% Trimmed 
In this technique the upper and lower 5% 
values, which usually consist of outlier data, 
are deleted and the remaining values are 
used to calculate an arithmetic mean. In large 
sample sizes the elimination of 10% of values 
does not lead to any problems; however, in 
small sample sizes this process has 
detrimental effects on data.1 

 
M-estimates 
In this technique, the values are given grades 
in terms of their importance in order to 
calculate the mean, i.e. the values close to the 
center are given higher grades and the grade 
decreases as the values lie farther from the 
center. The means of graded values are 
calculated. In this technique, none of the 
values are eliminated, but at the same time 
the effect of extreme values is eliminated to 
some extent. 

Note that if the means calculated by the 
three techniques discussed above in a data 
series are almost the same, it can be 
concluded that no outlier values exist. If the 
mean calculated by the use of 5% trimmed 
and M-estimates techniques are less than the 
main mean of data, outlier values exist in the 
upper bounds. On the contrary, if the means 
calculated by the two techniques above are 
greater than the conventional mean, outlier 
values exist in the lower bound of data.1 

 
Measures of Spread (dispersion) 
These measures show the distance of values 
from the central measures. Reporting of 
central statistics discussed above cannot 
show the status of numeric series. For 
example, the status of dental students’ grades 
in statistics in two 5-sample groups is as 
follows:  

Group 1: 10, 12, 15, 18, 20 
Group 2: 13, 14, 15, 16, 17 
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Despite the equality of the mean in both 
groups (15) the grades in the two groups are 
not similar and different variation is 
observed, i.e. in group 2 the majority of the 
grades cluster around the mean, with less 
dispersion. 

Therefore, it can be concluded that merely 
reporting central measures cannot result in a 
good judgment about distribution of data, 
and it is necessary to report a measure of 
spread along with each measure of central 
tendency. 

Different types of measures of dispersion 
include: 

1. Range 
2. Variance 
3. Standard deviation 
4. Coefficient of variation 

 
Range 
The difference between the highest and lowest 
values in the data series is called the range: 
Range = the highest value – the lowest value 

Please once again note the two series of 
values mentioned previously, in which the 
mean was 15. The range in group one was 20-
10 = 10 and in group two it was 17-13 = 4. 

One of the advantages of the range is that 
it is easily calculated. The most important 
problem of the range is the fact that it is only 
affected by the lowest and highest values in 
the data series. Therefore, it does not fully 
demonstrate the dispersion of data for the 
comparison of different series of data. For 
example, compare the two series of students' 
grades here: 

Group 1: 10, 11, 12, 13, 14, 15, 16 
Group 2: 10, 13, 13, 13, 13, 13, 16 
Although the mean and range are the same 

in the two groups, the distributions of data are 
different and this is the disadvantage of the 
range in demonstrating the distribution of data. 

 
Variance 
Variance is a measure of spread, which is, 
contrary to the range, under the influence of 
all the data values. The following formula is 
used to calculate variance: σଶ = ҧݔ)∑ − ௜)ଶNݔ − 1  

In the formula above, in the numerator of 
the fraction the distance of each value (data) 
from the mean is calculated and then the 
second powers of all these values are added 
up, which is divided by the number of values 
minus 1. Therefore, it is obvious that as the 
distance between the values and the mean 
increases the variance increases and shorter 
distances result in a smaller variance. Now 
we once again consider the grades of the two 
student groups and calculate the variance: 

Group 1: 10, 11, 12, 13, 14, 15, 16 
Group 2: 10, 13, 13, 13, 13, 13, 16 
As discussed previously, although the 

range and the mean are the same in these two 
groups of grades, the dispersions are 
different. In groups 1 and 2, based on the 
formula above, the variances are 4.67 and 3, 
respectively, indicating a greater dispersion 
of data in group 1. This conclusion can also 
be reached by one short look at the data. 

 
Standard deviation 
Standard deviation is another measure of 
spread and is the square root of the variance: ܵܦ = ඥߪଶ 

 
Coefficient of Variation 
The standard deviation and mean are 
influenced by the measuring technique and 
unit. In comparing of standard deviations of 
various variables care should be exercised, 
because if the measuring units of the 
variables are different, the comparison might 
be incorrect and misleading. For example, if 
the standard deviation of the length of 
maxillary lateral incisors is 4 mm and the 
standard deviation of DMF in the 6-year-old 
students of a school is 2, it should not be 
concluded that the dispersion of the root 
length is greater than that of caries index. In 
order to solve the problem, coefficient of 
variation is used, which is calculated by 
dividing the standard deviation by the mean. 
Therefore, due to the division carried out, the 
coefficient of variation does not have a unit, 
making it possible to carry out comparisons 
between variables which have different units:  

CV= ௌ஽௫ҧ  ×100 
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Figure 3: Lower kurtosis distribution vs. higher 

kurtosis 
 
Descriptive statistics for qualitative 
variables in SPSS 
In working with qualitative variables, the 
statistics to be reported are frequency, and 
percentage. You should select analyze, 
descriptive statistics, and frequencies. Then 
select categorical variables from the left box 
and transfer them to the right box. Finally, 
simply press the OK button. In the output 
window, the first table provides information 
about the percentage of missing and valid 
data for each variable. Then, the next table 
gives frequency, percentage, valid 
percentage, and cumulative percentage. We 
should note that in calculation of percentage 
the denominator is the total sample size, 
while in valid percentage the denominator is 
the number of subjects with available data.1 

 
Descriptive statistics for quantitative 
variables in SPSS 
Relevant statistics for continuous variables 
involve mean, median, percentiles, SD, 
variance, range, and etc. SPSS provides 
multiple tools for these statistics. These tools 
can be used from the frequency, descriptive, 
and explore menus. Details are given below. 
Frequencies menu: 

We have explained the use of this menu 
for qualitative variables. However, some 
descriptive statistics for quantitative 
variables can also be calculated through this 
menu. You must select analyze, descriptive 
statistics, and then frequencies. Remember to 
deselect the display frequency table. 
Otherwise, you will find a long frequency 
table for a quantitative variable in the output 
window, which is useless. Transfer 
quantitative variables from the left to the 
right box, and then press the Statistics button. 

This opens a new window in which you can 
select the central tendency statistics (such as 
mean, median, and mode), and dispersion 
statistics (such as min, max, variance, SD, and 
SE). In addition, if you select the quartiles in 
the percentile values box, the software will 
provide the first, second, and third quartiles. If 
you select percentile, you can ask the software 
to provide any percentile you wish. Finally, in 
the distribution box, you can select skewness 
and kurtosis statistics to check whether data 
follow a normal assumption or not. 

 
Descriptive menu: 
Again you must select analyze, descriptive 
statistics, and descriptive. Then, transfer the 
quantitative variables to the variable box and 
click the options button. From the central 
tendency statistics you can only select mean. 
This path does not provide median or mode. 
In addition, no option for percentiles is 
available. Other statistics can be selected 
similar to the frequency approach.  
 
Explore menu: 
Here select analyze, descriptive statistics, and 
explore. Transfer quantitative variables to the 
dependent list box. This path provides the 
opportunity to provide statistics across levels 
of qualitative variables as well. To do so you 
should select qualitative variables from the 
factor list box. If you do not select any variable 
from this box, the overall statistics will be 
calculated. In the output window, you will 
automatically find mean, 5% trimmed mean, 
confidence interval of mean, and etc. By 
selection of the statistics button, you can select 
some new statistics such as m-estimators of 
mean, and outliers.1 In addition, it is possible 
to get graphs such as box plot and steam and 
leaf plot. 

The next paper in this series will take a 
further look at using tables and graphs in 
dental articles. 
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Sensitometric characteristics of D-, E- and F-speed dental radiographic films in 
manual and automatic processing 
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Abstract 
BACKGROUND AND AIM: The purpose of this study was to evaluate the sensitometric characteristics of Ultraspeed, 
Ektaspeed Plus and Insight dental radiographic films using manual and automatic processing systems. 

METHODS: In this experimental invitro study, an aluminum step-wedge was used to construct characteristic curves for 
D-, E- and F-speed radiographic films (Kodak Eastman, Rochester, USA). All films were processed in Iranian 
processing solution (chemical industries Co., Iran, Tehran) both manually and automatically in a period of six days. 
Unexposed films of three types were processed manually and automatically to determine base plus fog density. Speed 
and film contrast were measured according to International Standard Organization definition. 

RESULTS: There was significant difference in density obtained with the D-, E- and F-speed films in both manually and 
automatically processing systems (P < 0.001). There was significant difference in density obtained with the Ultraspeed and 
insight films. There was no significant difference in contrast obtained with the D-, E- and F-speed films in both manually 
and automatically processing systems (P = 0.255 , P = 0.260). There was significant difference in speed obtained with the 
D-, E- and F-speed films in both manually and automatically processing systems (P = 0.034, P = 0.040). 

CONCLUSIONS: The choice of processing system can affect radiographic characteristics. The F-speed film processed in 
automatic system has greater speed in comparison with manual processing system, and it provides a further reduction in 
radiation exposure without detriment to image quality. 

KEY WORDS: Automatic Processing, Dental Radiography, Manual Processing, Radiographic Film Classification, 
Sensitometry, X-ray Film 

 

J Oral Health Oral Epidemiol 2012; 1(2): 60-64 
 

reat efforts in radiology are to 
improve the quality of radiographs 
and reduce the patient’s exposure to 
radiation.1 The radiation dose 

received by patients in dental radiography is 
low, but any radiological procedure should 
be justified and optimized in order to keep 
the radiation risk as low as reasonably 
achievable.2 Thus, this may be achieved with 
the use of the fastest film.3  

Kodak Company recently has introduced 
Insight, an F-speed direct exposure intraoral 
x-ray film, which is 20% faster than 

Ektaspeed Plus, and it maintains the same 
image quality.4 Processing procedures and 
various processing solutions may influence 
on film sensitometric properties (density, 
speed, contrast, fog and resolution).5 Some 
studies have compared the efficacy of 
different dental radiographic films when 
these films were developed manually and 
automatically with various processing 
solution.4-6  

However, there has been a lack of research 
evaluating the sensitometric properties of 
these films with the use of manual and 
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seconds) required producing a density of 1.0 
above base-plus-fog.9 

To construct the characteristic curves, we 
also needed the exposure levels. Exposure 
level of all processed films, where there was 
no steps, were measured by a dosimeter 
machine (RadexRD 1706 Geiger Counter with 
Range of dose rate indication 0.05 – 999 
uSv/Hr, Energy range registered: Gamma 0.1 
– 1.25 Mev; X-Ray 0.03 – 3.0MeV, Beta 0.25 – 
3.5MeV, Germany) in the same condition of 
70 KVp with 8 mA and 2 seconds. Then we 
placed an aluminum sheet with 1.5 mm 
diameter that was similar to the step-wedge 
in front of dosimeter machine to determine 
the exposure of first step. The process was 
repeated to 10 aluminum sheet in the same 
condition of 70 KVp with 8 mA and 2 
seconds. The exposure of each step calculated 
for 3 times and average was determined for 
each step as an exposure of each steps.6,7,10 

Contrast evaluation 
Film’s contrast evaluation was visually 
performed, and contrast level was completed 
in a sample list by two radiologists. During 
the rating process, the radiographs were 
viewed on a Medical Negatoscope with no 
identifying information visible or available 
about film type and type of film processing to 

the two observers. Each radiologist rated all 
films independently of the other one.  

For the statistical analysis, the mean of 
the two observers’ ratings was used as a 
single score for each Film type. Judges used 
a three-point rating scale: 1 = High, 2 = 
moderate, 3 = poor (Figure 3). Finally, to 
compare the sensitometric properties of 
films, one-way ANOVA test, Student’s t-
tests, Welch and Tukey’s post-hoc test with 
5% level of significance were employed 
using SPSS software, version 18 (SPSS, Inc., 
Chicago, IL, USA). 

Results 
The study revealed that Insight had the 
highest density in both automatic and 
manually processing system in first day. The 
characteristic curve of Insight, Ektaspeed Plus, 
and Ultraspeed films are shown in Figure 3. 
The location of the characteristic curves of 
different films along the X-axis relates to the 
speed of the films. According to the shift of 
curves, Insight had the highest speed. 

Ultra-speed had the lowest density in 
manually processing system. Density 
gradually decreased from the first day to fifth 
day for all film types. The base-plus-fog 
density values are shown in table 1. 

 

 
Figure 3. Characteristic curves of Insight, Ektaspeed Plus and Ultraspeed films 
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Table 1. Comparison between types of film density in manual and automatic processing systems 
Kind of film Speed No Mean ± SD Test 

Manual processing 
D 6 0.151 ± 0.024 Df = 2 

F = 30.13 
P < 0.001 

E 6 0.190 ± 0.230 
F 6 0.236 ± 0.027 

Automatic processing 
D 6 0.161 ± 0.038 Df1 = 2 

Df2 = 15 
P = 0.026 

E 6 0.226 ± 0.049 
F 6 0.273 ± 0.021 

SD: Standard deviation 
 

Table 2. Comparison between types of film contrast in manual and automatic processing systems  
Kind of film Speed No Mean ± SD Test 

Manual processing 
D 6 5.36 ± 0.024 Df1 = 2 

Df2 = 8.23 
P = 0.255 

E 6 5.34 ± 0.041 
F 6 5.61 ± 0.390 

Automatic processing 
D 6 5.27 ± 0.161 Df = 2 

F = 1.458 
P = 0.264 

E 6 5.39 ± 0.279 
F 6 5.53 ± 0.311 

SD: Standard deviation 
 

Table 3. Comparison between types of film speed in manual and automatic processing systems  
Kind of film Speed No Mean ± SD Test 

Manual processing 
D 6 15.11 ± 0.993 

P = 0.034 
 

E 6 16.40 ± 1.193 
F 6 16.83 ± 0.996 

Automatic processing 
D 6 16.84 ± 1.250 Df1 = 2 

Df2 = 7.42 
P = 0.042 

E 6 18.54 ± 0.200 
F 6 18.65 ± 0.630 

SD: Standard deviation 

 
There was significant difference in density 
obtained with the Ultraspeed, Ektaspeed Plus 
and Insight films (P < 0.001). Insight had the 
highest contrast in both automatic and 
manually processing system in first and 
second day, and Ultraspeed had the lowest 
contrast in automatic processing system in 
the first day. 

The contrast values are shown in table 2. 
There was no significant difference in 
contrast obtained with the Insight, 
Ultraspeed, Ektaspeed Plus films in both 
manually and automatically processing 
systems (P = 0.255 , P = 0.260). There was 
significant difference in speed obtained with 
the Ultraspeed, Ektaspeed Plus and Insight 
films in both manually and automatically 
processing systems (table 3). 

Discussion 
In this study, speed, contrast, base-plus-fog 
density of Insight, Ultraspeed and Ektaspeed 
Plus films were evaluated. The results of this 

study showed that the different film types 
respond differently to various films processing 
systems and to depletion of chemicals. 

The speed of films in automatic processing 
system is higher than in manually processing 
system. Insight film is faster than other film 
type that is consistent with previous studies. 
1,5-7,11 There was significant difference in 
density obtained with the Insight, Ultraspeed, 
and Ektaspeed Plus films that density of 
Ultraspeed was lower than Ektaspeed Plus, 
and Ektaspeed Plus was lower than Insight. 
Density values gradually decreased from the 
first day to sixth day for all film types to 
solution depletion (diagram 2) as previously 
reported by Geist and Brand,5 Dabaghi et al. 6 
and Farman TT et al.12 On the other hand, 
Bernstein et al.4 found no significant difference 
in density obtained with Ultraspeed and 
Insight. There was no significant difference in 
contrast obtained with the Insight, Ultraspeed, 
Ektaspeed Plus films in both manually and 
automatically processing systems which is 
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consistent with those of previous studies.5,6,11 

On the other hand, Diehl et al13 found that the 
contrast of Ultraspeed was greater than 
Ektaspeed Plus in manually processing 
system. In this study, contrasts of almost three 
films were similar during 6 days. Just 
Ektaspeed Plus had the highest contrast in 
automatic processing system in the first day 
and Insight had the highest contrast in 
automatic processing system in the first and 
fifth days and Insight had the highest contrast 
in manually processing system in the first and 
second days but these were not significant, 
that does not match with Dabaghi et al. study.6 

The silver halide grains in Insight film are flat, 
and it has a tabular crystals with a mean 
diameter of about 1.8 pm and the tabular 
grains of the Insight film are oriented parallel 
with the film surface to offer a large cross-
sectional area to the x-ray beam, so Insight  

had the highest contrast.14 Hadley et al.15 

showed in their study that Insight is more 
acceptable than Ultraspeed. 

Conclusion 
Based on these findings, Insight film provides 
a further reduction in radiation exposure, 
without any significant changes in image 
quality. Therefore, the use of Insight film 
could be suggested to reduce patient 
exposure to radiation. Moreover, the image 
quality of all the film types was decreased in 
depleted chemicals. In addition, there was no 
significant difference between Iranian 
processing solutions and those were used in 
other studies. The use of Iranian processing 
solution could also be suggested. 
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Effect of topical phenytoin on creeping attachment of human gingiva: 
A pilot study 
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Abstract 
BACKGROUND AND AIM: The aim of this study was to evaluate the effect of topical phenytoin on creeping attachment. 

METHODS: In this pilot quasi-experimental study, 8 patients referring to Kerman School of Dentistry, Kerman, Iran with 
Miller class I or II gingival recessions were selected using convenient non-random sampling if they needed root 
coverage and met the study's inclusion criteria. The patients applied phenytoin mucoadhesive paste 1% on the surface of 
the deepithelialized gingiva of the tooth with gingival recession, twice a day for two months. Data was analyzed with 
paired t-test using SPSS version 17. 

RESULTS: According to our findings, the width of keratinized gingiva at the baseline was 3 mm, and after 2 months it 
increased to 3.1 mm. The mean baseline height and width of gingival recession were 1.9 mm and 3 mm, respectively, 
and after 2 months they decreased to 1.8 mm and 2.9 mm accordingly. There was no significant difference in any of the 
aforementioned parameters before and after treatment (P > 0.05). 

CONCLUSIONS: The results of this study showed that topical application of phenytoin mucoadhesive paste can not 
initiate and promote creeping attachment. 

KEY WORDS: Creeping Attachment, Phenytoin, Gingival Recession 
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reeping attachment is the 
postoperative migration of the 
gingival marginal tissue in a coronal 
direction over portions of a 

previously denuded root.1-3 This 
phenomenon was first described by Goldman 
and Cohen following usage of free gingival 
grafts in some cases.1 Creeping attachment is 
reported by several clinicians and is 
apparently best observed on mandibular 
anterior teeth with narrow recessions.1-3  This 
phenomenon can be detected 1 to 12 months 
after graft surgery with an average coverage 
of about 1 mm.4 Creeping attachment is 
reported following free gingival grafts, free 
connective tissue grafts, acellular dermal 
matrix grafts, and subepithelial connective 
tissue grafts.2,3,5-8 The onset of creeping 
attachment is not an immediate mechanism, 

and sometimes occurs following the initial 
healing.5,6  

Phenytoin was first introduced as an 
antiseizure medication in 1973.9 Its chemical 
structure is similar to barbiturates.9 Gingival 
enlargement is a common complication of 
long-term oral phenytoin treatment.10 This 
finding generated interest in using this drug 
to promote wound healing.11 

Shapiro carried out the first study to 
evaluate the effects of oral phenytoin on 
periodontal wounds and reported that 
phenytoin accelerates wound healing and 
reduces pain and inflammation.12 Some 
investigators have used topical phenytoin to 
accelerate healing in chronic wounds, leg 
ulcers, leprosy wounds, burns, diabetic foot 
wounds, skin graft donor sites, and war 
wounds.13  

C 
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Topical phenytoin increases fibroblast 
proliferation, extracellular matrix production, 
collagen synthesis, and causes granulation 
tissue to form significantly earlier.11,14,15  

Based on the results of the studies on this 
subject, creeping attachment is not 
predictable, and the onset and mechanism of 
development of this phenomenon has not 
been recognized until now.  

Therefore, based on the effects of 
phenytoin on wound healing and the 
information related to creeping attachment, 
we decided to apply a phenytoin 
mucoadhesive paste on deepithelialized 
gingiva to initiate and promote creeping 
attachment. The aim of this study was to 
evaluate the effect of phenytoin 
mucoadhesive paste on creeping attachment. 

Methods 
In this pilot quasi-experimental study 
conducted in 2010, 8 patients (8 sites), four 
males and four females aged 23 to 47 years, 
who had Miller class I or II gingival 
recessions on one of premolar, canine, or 
incisor teeth and needed root coverage either 
for cosmetic reasons or dentinal 
hypersensitivity, were selected from the 
patients referred to the School of Dentistry of 
Kerman University of Medical Sciences, 
Kerman, Iran. These patients were selected 
using convenient non-random sampling 
(available samples).  

The inclusion criteria of the study were no 
systemic diseases, no medications affecting 
the periodontium, no pregnancy or lactation, 
no periodontal diseases, no smoking, no 
occlusal trauma in the region under study, 
full-mouth plaque score and full-mouth 
bleeding score < 20%, recognizable cemento-
enamel junction (CEJ) of the tooth under 
study, and no root decay and restoration. If 
the participants needed scaling and root 
planing, it had to be performed. Bass method 
of tooth brushing and dental flossing was 
instructed to all participants in this study. 

These patients were informed of the 
purpose of the study and were required to 
sign an informed consent. The study design 

and consent form were approved by the 
ethical committee of Kerman University, 
School of Medical and Dental Sciences. 

Clinical Measurements 
Probing depth and keratinized gingival 
width (the distance between gingival margin 
and mucogingival junction) were measured 
at the midfacial aspect of the tooth in need of 
root coverage to the nearest millimeter with a 
Williams periodontal probe. In addition, 
height of gingival recession (the distance 
between gingival margin and CEJ of the tooth 
in midfacial region) and width of gingival 
recession at CEJ (the mesiodistal distance of 
gingival recession between interdental 
papilla at the level of CEJ) were measured to 
the nearest millimeter with a Williams 
periodontal probe.  

This single-blind study was done by two 
clinicians. A periodontist who was blind to 
the study confirmed the need for root 
coverage in each patient and measured all 
clinical parameters at baseline and 2 months 
after application of topical phenytoin. 
Application of phenytoin mucoadhesive 
paste 1% was instructed to the patients by the 
second clinician that was not blind to the 
study. In this study, patients were not blind 
to the study. 

Preparation of phenytoin mucoadhesive 
paste 1% 
Phenytoin mucoadhesive paste 1% was 
prepared in Kerman School of Pharmacy. To 
prepare this paste, one gram of phenytoin 
powder was mixed with 100 grams of 
mucoadhesive paste compositions (including 
polyethylene LD, liquid paraffin, gelatin 
powder, lemon pectin powder, sodium 
carboxy methyl cellulose powder). The paste 
was then inserted into 100 mg tubes. 

Application of phenytoin mucoadhesive 
paste 1% on gingiva 
After root planning, the sulcular epithelium 
of  the facial gingiva of the tooth under study, 
was removed by a Gracey curette 1-2, like 
gingival curettage and the oral epithelium 
confined to free gingiva was removed by a 
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rotary surgical handpiece with a round 
diamond bur under local anesthesia with 
lidocaine injection 2% with epinephrine. 
After removing sulcular and oral epithelium, 
patients were instructed on the application of 
phenytoin mucoadhesive paste 1%.   

Two tubes containing phenytoin 
mucoadhesive paste 1% were given to each 
patient and patients were asked to apply one 
pea-sized amount of this paste on the facial 
surface of the gingiva of the tooth with 
gingival recession twice a day for two months. 
Patients were also educated on how to apply 
the paste. This act was continued for two 
months and at the end of the second month, 
probing depth, keratinized gingival width, 
height of gingival recession and width of 
gingival recession at CEJ were recorded again. 

Statistical analysis 
Data was analyzed using SPSS version 17. The 
normal distribution of collected data was tested 
by the one-sample Kolmogorov -Smirnov test. 
Paired t-test was used to compare the results of 
before and after the application of phenytoin 
mucoadhesive paste 1%. 

Results 
Patients involved in the study did not report 
any complication of this treatment. The 
clinical parameters including width of 
keratinized gingiva, probing depth, height of 
gingival recession and width of gingival 
recession at CEJ, at baseline and 2 months 
after treatment are reported in table 1. The 
differences between the width of keratinized 
gingiva, probing depth, height of gingival 
recession and width of gingival recession at 
baseline and 2 months after the treatment 
were not significant (P > 0.05, Table 1). 

Discussion 
The aim of this study was to evaluate the  

clinical effect of topical phenytoin on 
creeping attachment. The results of this study 
showed that topical application of phenytoin 
mucoadhesive paste did not cause any 
statistically significant creeping attachment 
(P > 0.05).  

Matter and Cimasoni reported creeping 
attachment after free gingival graft.2 The aim 
of this study was to determine which 
conditions predisposed to creeping 
attachment. In this study, factors which 
influenced the degree of creeping attachment 
were: width of recession, position of the graft, 
position of the tooth in the arch, bone 
resorption, and oral hygiene. In this study, 
more creeping attachment was developed 
following the treatment of a narrow type of 
gingival recession (less than 3 mm). However, 
creeping attachment was less successful in 
areas of wide recessions (0% to 33%).2  

Matter in another study reported a mean 
of 0.89 mm of creeping attachment after 5 
years of follow-up.3 In this study, ten patients 
with areas of gingival recession of less than 3 
mm in width were treated with free gingival 
graft (FGG).3  

Haeri and Parsell compared the amount of 
creeping attachment following free gingival 
grafts and dermal matrix allografts.6 An 
average of 1.23 mm of creeping attachment 
was measured on the FGG side, and 0.96 mm 
of creeping attachment was measured with 
the dermal matrix allograft. 

Harris showed an average of 0.8 mm 
creeping attachment consequent to a 
connective tissue with partial-thickness 
double pedicle graft.5 In this study, Harris 
did not find any factors that could be 
associated with creeping attachment. 

Otero-cagide described a case with 5 mm 
of a unique creeping attachment that 
developed mesiobuccally oriented on a deep, 

 
Table 1. The comparison between values of measured parameters at baseline and after two months 

Parameter Baseline (mean ± SD) After 2 months (mean ± SD) P* 
Width of keratinized gingiva 3.0 ± 1.70 3.1 ± 1.70 0.34 
Probing depth 1.6 ± 0.52 1.5 ± 0.52 0.34 
Height of gingival recession 1.9 ± 0.87 1.9 ± 0.87 0.34 
Width of gingival recession 3.0 ± 0.47 3.0 ± 0.47 0.34 
SD = Standard deviation *Statistically significant at P < 0.05 
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wide recession of a maxillary first molar 
subsequent to autogenous gingival grafting.7 

Al-Rasheed in a case report described a 
creeping attachment that developed after 
using free connective tissue graft to treat a 
gingival recession on the lower left central 
incisor.8 In this study, about 2 mm of coronal 
migration of the gingival margin was 
reported. 

In all studies mentioned above, some 
factors that may have an effect on creeping 
attachment were reported, but the 
mechanism of this phenomenon was not 
identified.  

Topical application of phenytoin will lead 
to an increase in production of fibroblasts, 
myofibroblasts, extracellular matrix, its 
proteins, and activity of growth factors.11-15 

Topical effect of phenytoin on repairing 
periodontal wounds was evaluated and a 
rapid repair of periodontal wounds, and 
decrease in pain and inflammation were also 
reported.12  

Keeping the hypothesis that “root 
coverage with non-surgical treatment may be 
accelerated with topical medication such as 
phenytoin” in mind, and based on the studies 
performed on wound healing following 
application of topical phenytoin, we decided 
to evaluate this treatment modality. 
However, the results of the present study did 
not confirm this hypothesis. The results of 
this study did not show any significant 
increase in the width of keratinized gingiva 
and probing depth improvement (P > 0.05). 
Aimetti et al. evaluated root coverage 
following scaling and root planing.16 In 
Aimetti’s study, no significant differences 
were observed in keratinized tissue width 
and probing depth improvements. 

In our study, at baseline, the mean 
recession height was 1.9 ± 0.87, which did not 
change significantly after 2 months of local 
phenytoin therapy (P > 0.05). In Aimetti’s 
study, at baseline, the mean recession height 
in the test group was 1.64 ± 0.37 mm, and in 
the control sites it was 1.43 ± 0.42 mm, which, 
respectively, decreased to 0.78 ± 0.60 mm and 
to 1.34 ± 0.45 mm, after 12 months. The 

difference between the two groups was 
significant (P < 0.001). These results occurred 
because of development of creeping 
attachment following root planing. The 
duration of Aimetti’s study was 12 months 
and root surface instrumentation was 
repeated twice a month during the first 2 
months and at 2-month intervals over the 
next 10 months. This treatment is time 
consuming and invasive because of repeated 
instrumentation. In the present study, we 
applied phenytoin mucoadhesive paste to 
accelerate creeping attachment following root 
planning and deepithelialization of gingiva, 
but we did not find the anticipated effect. 
However, further clinical testing is needed. 
We suggest the application of different 
concentrations of phenytoin mucoadhesive 
paste, application of phenytoin for more than 
two months, and using other drugs, in a 
single or combined form. 

Conclusion 
The aim of this study was to evaluate the 
effect of topical phenytoin on creeping 
attachment. The results of this study showed 
that application of phenytoin mucoadhesive 
paste following root planing and 
deepithelialization of gingiva can not initiate 
and promote creeping attachment after 2 
months. However, further studies should be 
designed to evaluate the mechanism of the 
development of creeping attachment. 
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A modification of a previous model for inflammatory tooth pain: Effects of 
different capsaicin and formalin concentrations and ibuprofen 
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Abstract 
BACKGROUND AND AIM: This study aimed to solve the problems faced with the previous model of inflammatory tooth pain 
in rats. 

METHODS: After cutting 2 mm of the distal extremities, the polyethylene crowns were placed on the mandibular 
incisors. In contrast to the original model, we used flow composite instead of wire in order to maximize the retention of 
crowns. Different concentrations of capsaicin (10, 25 and 100 mg/ml) and formalin were administrated into the cavities 
under the crowns. The algesic agent-induced behaviors were evaluated. 

RESULTS: The modified model had no liquid leakage. Furthermore, composite allowed the crowns to remain for a 
longer period of time. Capsaicin 25, 100 mg/ml and formalin applications induced significantly more painful 
stimulation compared with control groups (P < 0.001). These responses were significantly reduced by the 
administration of ibuprofen, 20 minutes prior to the capsaicin 100 mg/ml injection. 

CONCLUSIONS: This model seems to be adequate for long-term pain related experiments in which fluid leakage 
elimination is important. 

KEY WORDS: Odontalgia, Capsaicin, Formalin, Model, Rat 
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ainful conditions are highly important 
health concern as well as increasingly 
researched topic of study.1,2 Pain 
activates a wide range of cortical and 

sub-cortical structures. For example, 
spontaneous firing of neurons in the primary 
somatosensory cortex and the ventral 
posterior medial nucleus of the thalamus 
induces a wide range of compounds affecting 
different neurotransmitter systems.3 Orofacial 
pain is the most prevalent pain that people 
are afflicted with and odontalgia is the most 
commonly experienced type.1,4 Because of the 
clinical significance of pain, emphasis should 
be placed on pain research. In an early 
review, Beecher cited 60 original publications 
in 1957 that were related to the description, 
development, and application of 

experimental tests of pain in animals.5 By 
1999, more than 425 reports were published 
in these regards.6 This certainly reflects the 
heightened interest in understanding the 
mechanisms and side effects of pain.  

Animal models have been used widely in 
basic pain research to investigate the potency 
and efficacy of the pharmacologic action and 
the molecular response to new agents.2,6 
Although a variety of pain models have been 
developed, very few odontalgia models are 
available. Most of the studies have applied 
the electrical tooth stimulation methodology 
to investigate the nociception in dental pulp. 
Despite various advantages, it is not a natural 
type of stimulus like those encountered by an 
animal in its normal environment.6 More 
importantly, intense electrical stimuli excite 

P
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all peripheral fibers, including large diameter 
fibers, which are not directly implicated in 
nociception. Brief and sudden electrical 
stimulation of dental pulp may produce 
highly synchronized neural signals and lead 
to wide behavioral responses.6 Chemical 
stimuli are clearly different from electrical 
stimuli in regards to sensory and signal 
transduction as well as pattern of 
conductivity. They simulate features of 
human pain more closely. Typical reflexes, 
which necessitate a minimum level of 
synchronization of activity in primary 
afferent nerves, are inhibited by these stimuli. 
Moreover, drug release can be controlled in 
this way.7,8 

Given the general consensus that current 
animal models of pain are suboptimal, it is 
important to consider what can be done to 
improve them.6,9,10 In 2002, Chidiac et al. 
developed a new dental pain model induced 
by chemical inflammatory agents applied to 
rat incisors.11 Although many advantages can 
be cited with respect to the use of this model, 
practical problems have prevented it from 
being widely used.  

For example, in a pilot study, it was 
observed that the rats used their forepaws to 
remove the wires and crowns used in 
Chidiac’s Model. Consequently, loss of crown 
retention and liquid leakage were found to be 
the dominant problems regarding long-term 
experiments. In this study, we aimed at 
improving and validating the above 
mentioned Chidiac’s Model. We followed the 
time-course hypersensitivity of animals 
under these pain conditions and its reversal 
by ibuprofen as an analgesic drug. 

Methods 
Animals  
Fifty-six adult male Wistar rats weighing  
250-300 g were provided by the Neuroscience 
Research Center, Kerman University of 
Medical Sciences, Iran. Animals were kept on 
a 12-hour day-night schedule (lights on at 
7:00 am) under standard laboratory 
conditions (temperature: 23 ± 2° C; relative 

humidity: 40%–50%) with standard rat chow 
and water ad libitum. All experimental 
procedures were approved by the Animal 
Research Ethics Committee of Kerman 
University of Medical Sciences, Kerman, Iran 
(Code: K/90/258). 

Dental procedures 
Animals received intraperitoneal (IP) 
injections of xylazine (Alfasan, Woerden, 
Holland) and ketamine (Alfasan, Woerden, 
The Netherlands) mixture (3 mg and 78 mg 
per kg bodyweight, respectively). A retractor 
was used to keep the animal's mouth open 
and the tongue to the side. The distal 2mm of 
the mandibular incisors were cut off using a 
fissure bur (Diatech, Heerbrugg, Switzerland) 
with a high-speed hand piece and copious 
water spray. Great care was taken not to 
expose the pulp.  

Special crowns were designed to 
specifically fit over the incisors and mimic the 
natural occlusion as closely as possible. 
Crowns were made of polyethylene plastic 
except for the coronal plane, which was sealed 
by a metal cap that was fully covered with 
cyanoacrylate adhesive (Super Bonder; Loctite 
Brasil Ltda, Itapevi, SP, Brazil). Five auxiliary 
retention holes were placed (2 in the buccal 
aspect and 1 in the lingual and lateral aspects) 
using a slow-speed round bur (Fig. 1).  

 

 
Figure 1. The artificial crown design 

 
Teeth were acid etched (Kimia, Tehran, 

Iran) on all surfaces, except for cut edges. 
After applying bonding agent (Heliobond, 
Ivoclar-Vivadent, Liechtenstein) and 
polymerization, the teeth surfaces were 
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covered with tetric flow composite (Tetric 
Flow, Ivoclar Vivadent) and crowns were 
placed on the teeth. The auxiliary holes were 
filled automatically as to increase the 
retention of the crowns. A small space 
(hallow chamber) remained between the 
tooth structure and the internal surface of the 
crown (Fig. 2). Chlorhexidine 0.12% 
(Sharedaru Pharmaceutical Co., Tehran, Iran) 
was applied topically to the gingiva around 
the crown twice daily with a cotton swab. 

 

 
Figure 2. Polyethylene crowns placed onto 

mandibular incisors using Tetric Flow, a flowable 
resin composite. A small cavity was left between 

the metal cap and the cut end of the teeth. 

Study drugs 
Formalin 2.5%: Formalin solution was freshly 
prepared from commercially available stock 
formalin (Sigma-Aldrich) diluted in isotonic 
saline to 2.5%. Stock formalin is an aqueous 
solution of 37% formaldehyde.  

Capsaicin (Sigma-Aldrich): Capsaicin was 
dissolved in Tween 80 (Merck, Germany)-
ethanol solution (10% ethanol, 10% Tween 80, 
80% distilled water, w/w) at the graded 
concentrations of 10, 25 and 100 mg/ml and 
administrated intradentally (i.d.). 

Ibuprofen (Kimidaru, Iran): Ibuprofen 
powder with vehicle (2% Tween 80/distilled 
water) in a dose of 120 mg/kg was  

administered by oral gavage.  

Study groups 
Fifty-six animals were randomly divided into 
eight groups (N = 7) as follows: 

1: Control group (CO) included intact 
animals. 

2: Sham operated group (SO) received i.d. 
injection of normal saline. 

3: Sham vehicle group (SV) received i.d. 
injection of vehicle of capsaicin including 
Tween 80 and ethanol. 

4-6: Capsaicin treated groups (C10, C25 
and C100) received i.d. injection of 10, 25 and 
100 mg/ml capsaicin, respectively. 

7: Formalin treated group (F) received i.d. 
injection of formalin 2.5%. 

8: Ibuprofen treated group (I) received 
ibuprofen 20 minutes before i.d. capsaicin 100 
mg/ml. 

After two days of recovery, 
unanesthetized rats were restrained in plastic 
holding tubes and the mouth was held open 
with the use of a small retractor. According to 
the study group, 10 µl of the specified drug 
was injected in the hallow chamber through a 
27-gauge needle as quickly as possible and 
cyanoacrylate adhesive was used to close the 
crown perforation immediately. 4x 
magnifying loops were utilized. 

Moreover, intradental injection of 
methylene blue dye was used to evaluate the 
sealing ability of the crowns in six rats, three 
with wire retention crowns and three with 
composite retention crowns.  

Nociceptive behavior 
Test sessions were carried out during the 
light phase between 10:00 and 17:00 in a quiet 
room maintained at 23–24° C. Before the 
injection, each animal was placed in the test 
box for a 30-min habituation period to 
minimize additional stress. The rats did not 
have access to food or water during the test. 

Immediately following the injection, each 
rat was placed back in the transparent 
Plexiglas box (25 cm × 35 cm × 35 cm) with a 
transparent floor positioned over a mirror at 
the angle of 45 degrees to allow the 
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observation of nociceptive behavior. The 
behavior of the rats was observed for 21 
minutes. The recording time was divided into 
7 blocks of 3 minutes. A pain score was 
determined for each block by measuring the 
number of seconds that the animal presented 
each of the following responses (the same 
scoring criteria as Chidiac et al. study).11 Zero 
indicated calm and normal behavior, 
including grooming; 1, abnormal head 
movements including mild head shaking or 
continuous placement of the jaw on the floor 
or the wall of the cage; 2, abnormal continuous 
shaking of the lower jaw; 3, excessive rubbing 
of the mouth with foreleg movements, such as 
head grooming, but concentrated consistently 
and mainly on the lower jaw. A video camera 
was used to record the behavioral response. 
Upon application of deep anesthesia, all 
animals were sacrificed at the end of the 
observation period.  

Statistical analysis 
Analysis of the nociceptive behavior was 
completed by an investigator who was blinded 
to the animal’s group assignment. Behavioral 
data comparing the different groups over the 
total period of testing was analyzed by means 
of two-way repeated ANOVA measures  

followed by Tukey’s post hoc test. 

Results 
The pilot study revealed that the animals 
exhibited an immediate nociceptive response 
to formalin and capsaicin injections, with a 
marked peak in the 18-21 minutes. In the 
control group, animals suffered no pain. 

Normal saline values were not 
significantly different from those observed in 
control animals. 

Capsaicin 25, 100 mg/ml and formalin 
applications induced significantly more 
painful stimulation compared with the SV 
and SO groups (P < 0.001). In contrast, 
administration of ibuprofen 20 minutes 
before the capsaicin 100 mg/ml was 
associated with a significant decrease in pain 
scores similar to that observed in the control 
group (Fig. 3). 

Capsaicin 100 mg/ml treated animals 
spent a significantly higher amount of time in 
pain score 2 and 3 compared with C10 and I 
groups. The greatest effect was associated 
with capsaicin 100 mg/ml application  
(Fig. 4). Crowns cemented with composite 
revealed no visible leak of methylene-blue 
dye. In contrast, extensive leakage was 
observed in wire retention crowns. 

 

 
Figure 3. Pain scores recorded in different study groups  

*** P < 0.0001 vs. formalin, capsaicin 10 mg/ml, ibuprofen + capsaicin 100 mg/ml and saline 
+++ P < 0.0001 vs. capsaicin 100 mg/ml and sham ++ P < 0.01 vs. capsaicin 10 mg/ml 
### P < 0.0001 vs. capsaicin 10 mg/ml ## P < 0.01 vs. capsaicin 100 mg/ml 



A modified odontalgia model Raoof et al. 

74 JOHOE/ Summer & Autumn 2012; Vol. 1, No. 2 
 

 
Figure 4. Total time spent in score 2 and 3 for different study groups 

Score 2 
*** P < 0.0001 vs. Saline and Ibuprofen + capsaicin 100 mg/ml 
* P < 0.05 vs. capsaicin 25 mg/ml 
+ P < 0.05 vs. capsaicin 10 mg/ml 

Score 3 
*** P < 0.0001 vs. saline and Ibuprofen + capsaicin 100 mg/ml 
** P < 0.01 vs. capsaicin 25 mg/ml 

Discussion 
In the current study, we introduce an 
optimized behavioral model to study 
inflammatory tooth pain conditions by 
characterizing the nociceptive behavioral 
responses induced by the intradental 
injection of capsaicin and formalin. 

Pain experimentation on human subjects is 
practically challenging, fundamentally 
subjective, and ethically self-limiting. Given 
these restraints, laboratory animal models of 
pain are widely used.12 Gabka and Price 
found that, as a pain model, tooth pulp 
stimulation provided both repeatable results 
and good correlation between experimental 
and clinical analgesia.13 Numerous 
investigators have described morphologic 
similarities between human and rat teeth.14,15 
It has been shown that the physiology and 
histology of human and rat pulps is probably 
similar.16 Current animal models of pain are 
suboptimal and need to be improved. 
Proposals for improvement can be grouped 
into several categories including refinement 
of current models to enhance their accuracy 
and reduce their variability as well as the  

development of new models.17  
Recently, Chidiac et al. introduced a new, 

intriguing model for inflammatory tooth 
pain.11 In their model, artificial crowns were 
fixed on the incisors of rats by an orthodontic 
stainless steel wire. In a pilot study, we 
observed that the rats used their forepaws to 
remove the wires and crowns. As a result, loss 
of crown retention and liquid leakage were 
found to be the dominant problems for  
long-term experiments. Here, we presented a 
modified tooth pain model that can be widely 
used to study different fields of pain including 
the mechanisms as well as to test the effects of 
analgesics, especially at the peak of pain. 
Through our optimized model, improved 
crown retention and seal ability is achieved 
after providing retention auxiliary holes and 
using flow composite instead of wire.  

The present study demonstrates that the 
injection of formalin rather than saline into 
the crown cavities produces quantitative 
nociceptive behaviors. This suggests that the 
pain behavior was not due to increased 
pressure and/or volume expansion because 
of the injected drug. A similar inefficiency of 
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saline in inducing nociceptive behaviors has 
already been noted in the temporomandibular 
joint (TMJ) region of rats18, in the paw19 and 
in the upper lip formalin test.20 This was also 
demonstrated in the study by Chidiac et al. 
which mentioned that i.d. application of 
saline did not influence nociceptive scores.11  

A number of mechanisms have been 
postulated to explain the formalin-induced 
orofacial pain in rats. Formalin 
predominantly evokes activity in C fibers,21 
which are found in the subodontoblastic 
layer and the deep pulp. The initial response 
is derived from direct chemical stimulation of 
nociceptors resulting in C-fiber firing through 
TRPA1 channels; however, ongoing 
inflammatory input and central sensitization 
causes the next step.22  

One of the characteristics of the formalin 
response is its biphasic pattern.21,22 However, 
the i.d. injection of formalin in the present 
study, demonstrated just one response phase. 
This is in line with the Roveroni et al. study 
which showed that the injection of formalin 
into the TMJ region induced only one pain 
phase.18 

Since the formalin related nociceptive 
behavior is concentration-dependent,20 we 
considered 2.5% formalin based on previous 
studies,11,20 which indicated that formalin 
responses reached a maximum at 2.5%.  

In the present study, Injection of capsaicin 
produced a dose-related pain response. 
Although the exact mechanism of how 
capsaicin elicits the sensation of pain upon 
the nociceptors is still not completely clear,23 
there are several proposed theories in this 
regard. Capsaicin, the primary pungent 
ingredient in hot chili peppers, has a selective 
action on small sensory fibers that convey 
pain sensations and elicit axon reflex 
vasodilatation.24 Excitotoxic action of 
capsaicin has been shown on spinal afferent 
neurons expressing vanilloid receptor 
subtype 1 (VR1).25 Functionally, VR1 is a 
nonselective cation channel that displays an 
exceptionally high permeability for Ca2+ and 
is expressed on a major subclass of 

nociceptors, including unmyelinated C fibers 
and some lightly myelinated A-delta fibers.26 
Pulpal C nociceptors are thought to have a 
predominant role in encoding inflammatory 
pain arising from dental pulp and 
periradicular tissue. This intriguing aspect of 
VR1 is likely to explain the burning sensation 
of capsaicin-evoked pain.27 Capsaicin 
injection into the orofacial region also 
simultaneously increases the spontaneous 
firing of neurons in the primary 
somatosensory cortex and the ventral 
posterior medial nucleus of the thalamus.28 In 
addition, activation of capsaicin-sensitive 
fibers in dental pulp increases pulpal blood 
flow. It has been reported that topical 
application of capsaicin in the maxillary 
region of the monkey produces changes in 
escape behavior, suggesting a thermal and 
mechanical hyperalgesia.29 

Ibuprofen resulted in a significant 
decrease in the response score, which was 
comparable to that of the saline values, when 
it was given prior to capsaicin 100 mg/ml 
administrations. In contrast, Brandt reported 
that ketorolac as a non-steroid anti-
inflammatory drug did not prevent 
hypersensitivity produced by capsaicin.30 
Moreover, in a study by Jones et al. ibuprofen 
had weak efficacy in attenuating capsaicin-
induced mechanical allodynia in rats.31 The 
difference could be attributed to the type of 
drug used, the dosage, route of 
administration and the factors associated 
with anatomical location of sensory endings. 

It is noteworthy that, compared with 
placement of the jaw on the floor, continuous 
shaking of the lower jaw and excessive 
rubbing of the mouth were strongly 
correlated with capsaicin concentration. 
Although the behavior of rubbing the 
orofacial region resembles that of washing 
the face, prolonged face rubbing is not 
displayed spontaneously by normal intact 
rats.32 This data demonstrates that mandible 
movement and rubbing behaviors are more 
related to pulpal pain, rather than placement 
of the jaw on the floor. On the other hand, 
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grooming was a common occurrence, even in 
intact animals, and resembled a general 
normal reaction rather than a pain response. 
Based upon this information, we assigned no 
score to this behavior. 

There are some potential limitations of our 
study. After the surgical intervention, the 
animals’ food intake was switched from 
pellets to powder in order to prevent weight 
loss. These stresses due to environmental 
changes may interfere with the pain process 
at the central and peripheral level. 
Furthermore, animal restriction followed by 
i.d. injection of the drug may result in an 
uncomfortable position, making it difficult to 
see the animals’ normal responses to a 
stimulus. Finally, since the cerebral cortical 
structures participate in the conscious 
perception of pain,3 it is imperative that 
assessments of pain in laboratory animals 
quantify behavioral responses to sensory 
experiences that are cortically medicated. 
Humans possess certain neuroanatomical 
features crucial for pain sensation that are not  

present in some of the species that most 
commonly used in pain research, such as 
rodents. 

Conclusion 
In summary, our findings suggested that the 
described experimental approach is a valid 
model of inflammatory dental pain. We 
concluded that intradental capsaicin or 
formalin-induced nociceptive rubbing and 
mandible movement responses may be used 
as indexes of inflammatory tooth pain.  
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Abstract 
BACKGROUND AND AIM: Head and neck cancer is one of the six most prevalent neoplasms worldwide. Regardless of 
tumor site, deterioration of basic functions affecting head and neck areas are perceived and affect patients' lives. The 
aim of this study was to evaluate quality of life (Short Form) and oral health related quality of life (OHIP-14) in patients 
with head and neck cancer. 

METHODS: This study was conducted on 42 patients being treated for head and neck cancer. Data collected from the 
survey included demographic (sex, age, and educational level), quality of life (QoL), and Oral Health Related Quality of 
Life (OHRQoL), which were, respectively, measured by short form-36 and OHIP-14 questionnaire. Cancer 
measurements were collected from the patient’s hospital records. ANOVA and t-tests were used to determine the 
association between QoL scores and the variables. 

RESULTS: 83.3% of the participants were men and 16.7% were women. Their mean age was 59.39 ± 12.5 years. 33.3% 
of the participants had oral cancer. 54.8% of patients had stage III cancer. The mean score of OHIP-14 was  
21.4 ± 10.11. There was a significant correlation between OHIP-14 and site of cancer, and dose of radiation (P = 0.020 
and P = 0.009, respectively). The best score of SF-36 was in social function (55.11 ± 30.9) and the worst score of SF-36 
was in vitality domain (29.76 ± 9.67). There was a significant correlation between physical function, vitality and social 
activity with OHIP-14 (P = 0.020, P = 0.011, P = 0.009, respectively). 

CONCLUSIONS: The QoL scores in Kerman like the other studies were low. Head and neck cancer can have a negative 
impact on QoL. Further research is recommended. 

KEY WORDS: Short Form-36 (SF-36), Oral Health Impact Profile-14 (OHIP-14), Head and Neck Cancer 
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ral cancer is the sixth most common 
neoplasm in the world; approximately 
900000 cases of this disease are 
identified every year.1 Epidemiologic 

studies show an increase in oral cancer 
incidence in the general population and 
among young people.2 Despite the 
progression in treatment 5-years survival rate 
is between 50-60%.2-5 Oral health related 
quality of life is the self-evaluation of 
functional, psychological, sociological 
conditions that are affected by oral health 

condition.6 One of the most important effects 
of treatment is quality of life improvement.2 
Ogama et al. showed radiation causes 
xerostomia and mucositis that can reduce the 
quality of life of patients.7 Hanna et al. 
evaluated the quality of life of patients who 
had larynx carcinoma and were treated in 
different ways. They showed that the patients 
treated by surgery and radiotherapy had 
more problems in social functioning than the 
chemoradiation group Patients treated by 
surgery had a significantly higher number of 

O
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sensorial complications, and a higher number 
of xerostomia was reported in those treated 
by chemotherapy.8  

Andrade et al. showed that patients with 
larger tumors and tumors in the posterior of 
the mouth had significantly lower quality of 
life and their chewing ability was limited.9 

Mochizuki et al. showed that 
psychological status and quality of life were 
reduced in patients with oral cancer.10 Kakoei 
et al. showed xerostomia, due to 
radiotherapy, plays an important role in 
worsening QoL among patients who undergo 
radiotherapy for head and neck cancer.11 

Since similar research has not been done in 
Iran, this study planned to assess oral health 
related quality of life (OHRQoL) and quality 
of life (SF-36) in oral cancer patients referred 
to the Oncology Center at the University of 
Medical Sciences, Kerman, Iran, which is in 
fact the only oncology center in the Kerman 
province. 

Methods 
This descriptive cross-sectional study was 
conducted on 42 patients with head and neck 
cancer referred to the Oncology Center of 
Kerman University of Medical Sciences 
(Shafa Hospital). The participants were 
selected with simple sampling method. The 
aim of this project was explained to patients 
and then after obtaining written consents 
from them, they were enrolled into the study. 
Data collection was obtained from 
questionnaires consisting of 3 parts. The first 
part consisted of demographic characteristics 
and cancer information including histological 
type, location, clinical staging, method of 
treatment, and dose of radiation. The second 
part was the Persian version of the Oral 
Health Impact Profile-14 (OHIP-14) 
questionnaire. Validity and reliability of this 
questionnaire were assessed by Mirzadeh.12 
OHIP-14 consist of 14 questions about 
patients’ problems due to their teeth or 
dentures. Answers were measured by Likert 
scale (never (0), seldom (1), occasionally (2), 
always (3), and every time (4)), so the rate of 
numbers are between 0-56. Part 3 was the 

Persian version of the quality of life (SF-36) 
questionnaire that consists of 8 domains of 
general health, the role of physical 
limitations, vitality, pain, social functioning, 
general mental health, and the role emotional 
limitations. Answers were measured from 0-
100 in each domain, higher marks mean 
better quality of life. Reliability of this 
questionnaire was 85% based on alfa 
chronbach.13 Validity and reliability of this 
questionnaire were assessed by Montazeri et 
al.14 Four weeks after completion of 
radiotherapy and radiotherapy-induced 
improvement of acute symptoms, the 
patients were questioned. In order to 
complete the questionnaire, personal 
information was completed by the patient 
and disease characteristics, including 
location, type and tumor staging was 
extracted from patients’ records and 
treatment records by the radiotherapist. 

In cases where the patient was low-literate 
or illiterate questions were read for the 
patient by the researcher who tried to read all 
questions in an identical manner in order to 
prevent any prejudice or from guiding the 
patient to give a specific answer. After 
collecting the data, they were entered into the 
computer by using SPSS software version 16 
and analyzed by t-test, ANOVA and LSD 
tests. The proposal of this study was 
approved under the ethical code K/89/37 by 
Kerman University of Medical Sciences. 

Results 
In this study, 42 patients were examined; 35 
men (83.3%) and 7 women (16.7%). Their mean 
age was 56.39   ± 12.15 years. 52.4% had diploma 
and lower education. Radiotherapy dose in 
66.6% was 70 GY. 40.5% had larynx cancer, and 
33.3% had mouth cancer, and 54.8% of the 
cases had stage III cancer (Table1). 

The mean and standard deviation score of 
oral health-related quality of life was  
21.4 ± 10.11, with minimum 3 and maximum 
41 points. The most important problem was 
changes in the patients’ sense of taste. 

Oral health-related quality of life index 
score based on individual characteristics and 
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Table 1. Demographic variables and OHIP-14 

Variables mean ±  SD (OHIP-14) Number (%) Test result 
(P value) 

Sex Male 20.57 (9.98) 35 (83.3) 
NS* 

Female 25.71 (10.45) 7 (16.7) 

Education level 
Illiterate 21.25 (10.16) 12 (28.6) 

NS Diploma and below 22.00 (10.07) 22 (52.4) 
University 21.43 (11.39) 8 (19.0) 

Tumor site 

Nasopharynx 10.00 (4.24) 4 (9.5) 

P < 0.050 Larynx 22.35 (9.53) 17 (40.5) 
Mouth 26.14 (6.92) 14 (33.3) 
Neck 21.43 (13.11) 7 (16.7) 

Clinical stage 

 16.00 (0.00) 1 (2.4) 

NS  20.36 (10.15) 11 (26.2) 
 22.52 (10.27) 23 (54.8) 
V 20.29 (11.28) 7 (16.7) 

Treatment dose 
60 29.56 (7.78) 9 (21.4) 

P < 0.050 66 16.00 (9.19) 5 (11.9) 
70 19.79 (9.73) 28 (66.6) 

* Not Significant 
 
type of disease were compared and results in 
tumor site and dose of therapy showed a 
significant difference. 

Additional tests showed quality of life of 
patients with nasopharyngeal tumors was 
higher in comparison with patients who 
had tumor in the larynx and mouth  
(P < 0.050), but it was similar to patients 
with cervical masses. 

The patients who were irradiated with 60 
Gy had the lowest quality of life (P < 0.050). 
Calculated scores for quality of life domains  

based on the questionnaire SF-36 showed that 
the highest quality of life was in social 
functioning and physical functioning and the 
lowest was in vitality (Figure 1). 

Discussion 
In this study, the mean of OHIP-14 was  
21.4 ± 10.11. McMillan showed that the mean 
score of OHIP-14 was higher for patients with 
newly diagnosed nasopharyngeal carcinoma 
in comparison to those who had finished 
their radiotherapy treatment.15 

 

 
Figure 1. Mean of QoL in different domains of SF-36 
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In this study the relationship between 
OHRQoL and the location and staging of 
tumors was statistically significant. Average 
score of those who had oral tumors was 
lower than other people. The most important 
problem, which was change in their sense of 
taste, can be related to the decrease in saliva. 

Alicikus et al., in a cross-sectional study 
of QOL in patients with head and neck 
cancer who had radiotherapy with or 
without chemotherapy, demonstrated that 
the tumor site and its clinical staging was 
significantly associated with patients' 
quality of life.16 Fang et al. showed that 
patients who had tumor in stage 4 QoL had 
lower quality of life than patients in stage 
1,2 and 3 QoL, and this is consistent with the 
results of the present study.17 

In this study, the mean OHRQoL score was 
20.57 ± 9.97 in men and 26.5 ± 11.22 in women. 
T-test showed no significant association 
between sex and OHRQoL. Caglayan et al. 
showed no statistical relationship between sex 
and OHIP-14, which is in agreement with the 
results of our study.18 

The results of this study showed the 
lowest score of SF was in vitality (29.76 from 
100), this is incompatible with the results of 
the study by Herce et al. (2009).19 This 
difference can be explained by the social and 
cultural differences of the two studies. 

Fang et al. showed that the average score 
of the 8 domains of SF-36 was significantly 
lower in patients with oral cancer than other 
patients.17 Herce et al. (2009) showed that 
patients with oral cancer had lower social 
activity and higher level of pain than the 
control group.19 

Although Hanna et al. showed that there 
was no difference in SF-36 of patients treated 
by total laryngectomy, and those with 
chemoradiation. Patients treated with 
chemoradiotherapy had fewer problems in 
social functioning than those treated by 
surgery or radiotherapy.8 

Herce et al. (2007) showed no difference 
between quality of life of patients with oral 
cancer and ordinary people. However, they 
showed a small difference in social 
functioning and emotional domains of 
patients with oral cancer and ordinary 
people.20 Karvonen et al. showed that the 
physical aspect of SF-36 was associated with 
the survival rate of patients with head and 
neck cancer.21 It seems that the concept of 
quality of life varies due to differences in 
lifestyle and expectations of patients in 
different cultures. 

In the present study, the OHIP-14 was 
correlated with the dose of treatment. Pow et 
al. (2006) also showed that patients with 
nasopharyngeal carcinoma and undergoing 
Intensity-Modulated Radiotherapy (IMRT) 
had higher quality of life than those treated 
with conventional radiation.22 Kakoei et al. 
reported that decrease in flow of saliva in 
patient who undergo radiotherapy causes a 
decrease in QoL.11 Kanatas et al. argue that 
the quality of life questionnaire should be 
used as an additional tool for giving 
information to patients, identifying their 
problems, and giving them the opportunity 
to solve their problem under the supervision 
of a specialist.23 

Conclusion 
Quality of life in patients with head and neck 
cancer in Kerman, like the other studies, is 
low. Quality of life can be a valuable tool for 
screening and identifying patients with low 
quality of life. This identified group must be 
followed in order to detect early recurrence of 
disease and use appropriate treatment for 
improving their survival rate. We also suggest 
that patients who are treated for head and 
neck cancer be trained by nurses and social 
workers to improve their life quality. 
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The oral health park: a new experience in delivering preventive services in Iran 
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Abstract 

BACKGROUND AND AIM: Effective and acceptable preventive dental services are hard to achieve in conjunction with 
treatment services. The Oral Health Office of Fars Province in Iran established the Oral Health Park in a deprived part 
of the city of Shiraz to attract families and school children to receive preventive services. No other treatment was 
provided in the setting. The aim of this study was to compare the number and the cost-efficiency of preventive dental 
services provided in such settings with those of other dental care settings in which preventive services are provided in 
conjunction with treatment services. 

METHODS: The Oral Health Park and its activities were closely monitored for three years. Data on the number of 
provided services and their costs were compared with available data on other state settings. 

RESULTS: From 2008 to 2011, more than 6000 children from about 3200 families used the Oral Health Park’s free 
services. The number of preventive services provided in the Park was tens of times more than similar clinical settings in 
which both preventive and treatment services were provided. At the same time, the cost of each process provided in the 
Park was, in average, a quarter of a similar process in other clinics. 

CONCLUSIONS: The oral health policy in developing countries such as Iran should move towards establishment of 
settings in which only preventive dental services are provided for a more effective and cost efficient approach. 

KEY WORDS: Oral Health, Oral Health Services, Preventive Services, Shiraz, Iran 
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ealth promotion, worldwide, needs 
to tackle the main causes of diseases 
and concentrate efforts on preventive 
measures. Prevention is especially 

important in improving oral health indices, 
as most of them cannot be restored after oral 
diseases are established. Unfortunately, a 
normative health sector treatment approach 
is dominant in oral health care services 
worldwide that has proved unsuccessful in 
oral health promotion.1 Therefore, a 
preventive approach to dental health services 
seems necessary. However, provision of 
preventive services in conjunction with 
treatment services has not been much 
success; especially when the importance of 
community involvement has been ignored. It 
is almost impossible to persuade a 
considerable proportion of the population in 
any society to pay for preventive dentistry. 

However, providing free or subsidized 
preventive oral care has not been enough to 
attract a considerable proportion of the 
population. Many other measures are 
necessary to persuade people to look for 
preventive services.2 The factors affecting 
local people’s decision to use the services 
should be carefully studied and applied to 
both the health setting and the community.3 
On the other hand, a professional preventive 
care needs to be followed by individuals’ 
effort for effective oral hygiene and good 
dietary behaviours to show a positive 
outcome. Individuals, families, communities, 
schools, and other sectors should work 
collaboratively alongside the health care 
providers to make the provision of 
preventive measures effective. Reducing the 
risk factors of dental/oral diseases in the 
community, promoting people’s knowledge 
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and skills for self care, and creating a 
supportive environment are as important as 
providing easily accessible and affordable 
preventive services such as fluoride and 
fissure sealant therapies.1 

In Iran, oral health promotion programmes 
have been integrated into the general primary 
health care services since 1995. Oral hygiene 
education has been routinely provided to the 
public by health care auxiliaries. Fluoride 
mouth rinse has been provided to schools free 
of charge. Free oral hygiene aids, such as 
infant toothbrushes and children’s stages 
toothpastes, have been given away. 
Considerable subsidies have been allocated to 
dental services of pre-school and primary 
school children in state clinics.4 However, 
unfortunately, there is no good evidence to 
show any of these measures has had any 
positive effect on oral health indices. 
Comparison of the results of two national 
surveys conducted in 1998 and 2004 illustrates 
no success in improving Iranian children’s 
oral health status.5 That is while the trend of 
tooth decay was showing a significant decline 
in DMFT of 12-year-olds before the above-
mentioned integration program.6  

The Oral Health Office of Fars Province – 
situated in Shiraz, south of Iran – has studied 
the shortcomings in oral health promotion 
goals and problems in achieving these goals.7 
A strategic plan to overcome such problems 
and shortcomings was developed and 
applied to a deprived part of the city of 
Shiraz under the name of “Oral Health Park”. 
Below, the park and its way of delivering 
services are described. The project’s 
achievements are presented in the results 
section. In the discussion, the cost efficiency 
of this project is compared with other projects 
aimed to deliver preventive dental services, 
and some recommendations are given for 
continuing the project and expanding it to 
other cities of a developing country like Iran.  

The Oral Health Park 
Shiraz, as the 4th most populated city of Iran, 
has 768 primary schools with more than 
120,000 pupils.8 It is the centre of one of the 

biggest provinces, with several towns, 
villages, and gipsy communities, which 
dependent on Shiraz health services, 
especially for secondary and tertiary care. 
The Oral Health Park was established with 
the aid of the city and local councils in one of 
the most deprived areas of Shiraz in 2008.  

The building in which the dental services 
are provided is built in 260 cubic meters with 
pre-fabricated walls to make it as cheap as 
possible, without endangering public safety. 
Next to the main building is a playground 
designed to look like an attractive little theme 
park. The playing equipments are checked 
regularly for safety standards and children 
are supervised at all times. This complex is 
situated in the middle of an eleven-hectare 
green local park. The building itself has a 
welcome area, an examination and screening 
room with two dental chairs, two main rooms 
with six dental chairs and necessary 
equipments and materials for delivering 
preventive services, a hall with simple audio-
visual equipments for delivering oral health 
education to children, their parents, and 
other target groups, sterilization and utility 
rooms, and toilets. Inside and outside of the 
building are decorated with colourful 
paintings and health messages. The cost of 
building and equipments (around 120,000 US 
dollars) was paid by the Shiraz University of 
Medical Sciences (Shiraz, Iran), who also 
pays for maintenance and current costs. 

Services 
Families with pre-school and primary school 
children are invited to the Oral Health Park. 
Local communities, mosques, schools, and 
general clinics are engaged in informing the 
families about the facilities. Parents can bring 
their children to the park individually, or can 
arrange for their children to be brought by 
their school/nursery as a group. A schematic 
view of the process taking place for attendees 
is shown in figure 1.  

Children are welcomed, registered, and then 
sent to the playground. They are supervised at 
all times by trained staff. In turn, group of 
children are called to the presentation 
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Figure 1: A schematic view of the routine admission process in the Oral Health Park 

 
room, where models, video clips, posters, and 
flow charts, are used for oral hygiene 
education. Presentations are given in an 
attractive way and in a language that is based 
on the group’s age. Children’s favourite 
characters may be used. Next, they are guided 
to the examination room. They are told that 
they can return to the playground after 
cooperating on the dental chair. After screening 
and recording personal and oral health data, 
children are followed to the main practice 
rooms. Children receive tooth cleaning, 
fluoride therapy, and fissure sealant services 
based on their need. Appointments are given to 
those who need follow up visits, and those who 
need more complicated preventive services 
such as space maintenance. Referral letters are 
given to the parents of those who need dental 
treatment. Children are then sent to the 
playground again, until they are collected by 
their parents or school teacher. 

Methods 
The Oral Health Park and its activities were 
closely monitored for three years in a 
prospective study; 2008-2011. The numbers of 
services provided during each day were 
recorded. The average amount of material 
used for each procedure and its costs were 
measured and recorded carefully. The 
depreciation of equipments and the costs of 
running the park (personnel, utility, and 
etcetera) were also measured. The average 
share of the costs of the latter two for each 
kind of services was calculated based on the 
average time spent for each procedure. Data 
on the number of provided services in the 
Oral Health Park and their costs were 
compared with available data on other state 

clinical settings in the city of Shiraz. All state 
clinics that were under the supervision of the 
Vice-Chancellor for Health of the Shiraz 
University of Medical Sciences and provided 
both preventive and treatment services were 
included in this study. Data on the services 
provided, personnel costs, the costs of 
material used, and the costs of running those 
centres were collected from the reports that 
were sent to the vice-chancellor for the same 
period of time. Again the average cost of each 
procedure done in this group of clinics was 
calculated based on the average time spent 
on each procedure. 

Results 
During the three years since the Oral Health 
Park was opened, more than 6000 children 
from about 3200 families used its free 
services. Most of the children belonged to 
very low-income families. For these families, 
the park has provided a unique chance that 
they could not afford otherwise. They will 
also suffer less for paying direct and indirect 
costs of dental treatments for their children in 
the future. The park has been successful in 
showing its advantages to the local 
communities. Today the park does not need 
active invitation or advertisement to attract 
families to its services anymore. The number 
of main preventive services provided by the 
Oral Health Park is given in Table 1. Apart 
from those three services mentioned in the 
Table 1, tens of children received space 
maintenance, preventive orthodontic 
treatments, and dietary advice. Children with 
special needs received specific oral hygiene 
instruction and were followed to make sure 
they can take care of their teeth and mouth. 

The Oral Health Park

Individuals or 

School groups 

Tooth cleaning, 
fissure sealant, 

fluoride 
therapy, etc.

Examination 
room: 

Screening and 
recording data 

Presentation 
room: Oral 

hygiene 
education

 
Playground 
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Table 1. Number of preventive services provided by Oral Health Park in a year compared to 
average of other state oral health centres in Shiraz 

 Number of teeth 
received fissure sealant

Number of people 
received fluoride therapy 

Number of people received 
tooth cleaning services 

Oral Health Park 2369 1694 587 
Average of other oral 
health centres 

162 32 38 

 

Discussion 
The Oral Health Park has provided a variety 
of preventive services to a large number of 
children. The number of main preventive 
services provided by the park and other state 
oral health services are compared in Table1. 
The quantity of preventive services provided 
in the Oral Health Park was twenty times 
more than the average of other state settings 
of the city in the period of study. Each dental 
chair of the Oral Health Park provided ten 
times more services than other dental chairs 
allocated to preventive services in state 
clinics, and a few hundred times more than 
the average services provided by each dental 
chair of the city when private clinics where 
also taken into account.   

The cost of providing preventive services 
was brought down to about one fourth of 
that of other health settings. Only necessary 
and basic equipments and materials were 
procured. No high technology equipments 
were needed. Depreciation of the equipments 
and the cost of their maintenance were 
negligible. A group of several dental 
auxiliaries, whom are cheap and fast to train 
and expect less salary, and one or two 

dentists were used in the Oral Health Park. 
However, those working in other settings 
were all dentists as they were required to 
provide more complicated treatments in 
conjunction with preventive services. 
Dentists need more time and money to train 
and expect more income. In addition, dentists 
are not satisfied with providing preventive 
services. They are trained in environments in 
which the treatment approach is dominant, 
and therefore prefer to take the same 
approach in clinics.  

Conclusion 
Provision of preventive dental services in a 
specifically set environment which is 
separated from treatment services is both 
effective and cost-efficient. It is also more 
attractive for children and families than other 
clinics that they go to when they are sick or in 
pain. Both establishment and current costs of 
the Oral Health Park explained in this paper 
are affordable in most parts of a developing 
country such as Iran. 
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Abstract 
BACKGROUND AND AIM: The biopsy of an oral mucosal lesion is a minor operation. Pain might be an unpredictable 
consequence of the oral mucosal biopsy. The aim of this study was to examine the incidence and severity of post-
operative pain following the biopsy of oral mucosal lesions in patients attending in an oral medicine department of 
Kerman Dental School. 

METHODS: Visual analogue scale (VAS) was used to assess post-operative pain in 60 patients. Seven days after the 
biopsy of oral mucosa, patients were asked about overall pain experiences and analgesic usage over 3 days following 
the biopsy. 

RESULTS: Forty percent of patients reported moderate pain in the day of the biopsy and 58% of patients experienced no 
pain in the third day after the biopsy. Thirty percent of patients used analgesic in the day of the biopsy and there was not 
any relationship between the average level of patient's pain and the location of the lesion removal, type of biopsy, type 
of coverage, maximum diameter and type of the lesions (P > 0.05). 

CONCLUSIONS: Pain after biopsy from oral mucosal lesion is mild to moderate. 

KEY WORDS: Biopsy, Pain, Oral Mucosa 
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iopsy is the oldest and the most exact 
method used for definite diagnosis of 
different lesions in dentistry.1 Correct 
treatment of the patient with an oral 

lesion begins with an exact diagnosis and the 
gold standard is histopathologic evaluation 
of tissue specimen of the lesion.2-5 In some 
oral mucosal lesions, delay in removal can 
cause disease progression and poor 
prognosis.6 Biopsy is prescribed for majority 
of oral mucosal lesions (including 
mucocutaneous lesions, precancerous and 
suspicious lesions to malignancy).7 Two 
common types of taking biopsy include 
incisional and excisional biopsy.8 Other 
techniques such as fine needle aspiration, 
exfoliative cytology, cytobrush techniques 
and toluidine blue staining are 
complementary methods and performing 

each method alone is not enough for a 
definitive diagnosis.9-16 

Correct specimen should include a tissue 
that shows the most evident and intensive 
changes and it is also sufficient for pathologic 
evaluation. Access to such specimen will be 
gained by careful attention to some points 
such as the specimen dimension, the correct 
site of specimen removal, management of the 
unpredictable consequences such as excessive 
bleeding, fixation of specimen, specimen 
carriage and enough attention to healing of 
the biopsied region.3,4,7,17 Biopsy sometimes is 
accompanied with complications such as lip 
and tongue paresthesia, swelling and 
hematoma in tissues and trauma to salivary 
gland duct. Dentist’s and patient’s concern 
for such complications has caused the biopsy 
to be less common in dentistry.18- 21 

B 
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Camacho-Alonso and Lopez-Jornet 
evaluated the level of pain after a biopsy 
from an oral mucosa using visual analogue 
scales (VAS) in 84 patients. They recorded 
maximum pain after biopsy of the oral 
mucosa during the first 48 hours, after which 
it gradually reduced.22 

Kearns et al. evaluated the level of pain 
after a biopsy from an oral mucosa in 85 
patients during 7 days after procedure. In the 
results of this research, 39% of patients did 
not complain about any pain on the first day, 
although it increased toward the seventh day 
(79%).23 Lodi et al. evaluated their experience 
on the day of the biopsy and 7 days after that 
in 286 patients. 78% of patients had used 
analgesics in post-operative days.24 

An awareness of pain score related to 
operative procedures helps clinicians prepare 
their patients for decreasing these 
complications. On the other hand, some of 
the experts in this field do not believe in the 
prescription of analgesics for these patients.2 
Although many investigators have studied 
pain experience after different dental 
treatments complications such as teeth 
extraction or root canal therapy, 
investigations concerning the pain after 
biopsy from mucosa have not been 
remarkable. The present study was carried 
out to evaluate the score and intensity of pain 
following biopsy form oral mucosa. 

Methods 
This quasi-experimental study took place in 
Department of Oral Medicine in Kerman 
Dental School. Consecutive patients 
undergoing biopsy of oral mucosal lesions 
were recruited into the study. These patients 
were above 12 years old. The subjects were 
excluded from the study in case of any 
systemic disease such as gastro-intestinal 
diseases, having any psychic or neurological 
pain or taking medicine such as analgesics or 
anti-inflammatory drugs in the last three 
days. Patients with painful oral lesion before 
biopsy were excluded too. Research 
objectives were explained for patients and a 

written consent was obtained from the 
volunteers prior to the commencement of the 
study. 

Biopsy was done under sterilized and 
standard conditions by scalpel (No.15, model 
Wuxi X.D Medical Device Co., China). The 
tissue specimen had the maximum extent of 3 
centimeters and the depth of all specimens 
was ultimately to the submucosal area and 
did not include periosteum and muscles. 
Biopsy was done by an experienced oral 
medicine specialist. The coverage of sites of 
biopsy was in primary form using silk 
suturing thread 3 zero (maximum 2 suture) 
or Coe-pack dressing according to clinical 
diagnosis.22,23 The patients could use 
analgesic for post-operative pain if needed 
(ibuprofen 400 mg tablet QID).  

Each patient was given a form to complete 
for each of the 3 post-operative days. Patients 
were instructed to note 3 items for each day: 
the overall level of pain, the worst pain 
experienced and whether analgesics had been 
taken. The overall and worst pain levels were 
recorded using visual analogue scales (VAS), 
each consisting of a 100 mm calibrated line on 
white paper, marked 0 to 10 at 10 mm 
intervals. Patients were informed that a score 
of 0 indicated ‘no pain at all’ while a score of 
10 indicated ‘the pain could not be worse’. 
Patients were instructed to record the pain 
experience of the previous day each morning 
by marking a point on the VAS for overall 
pain and by answering ‘yes’ or ‘no’ to the 
question on the analgesic use. Pain scores 
were also categorized as ‘none’, ‘mild’, 
‘moderate’, or ‘severe’.  

An information collection form was filled 
for all patients including the date of biopsy, 
clinical diagnosis, patient’s age and sex, exact 
location of the lesion removal, type of biopsy 
and type of coverage and whether specimen 
has been removed from keratinized or non-
keratinized mucosa. Collected data was 
analyzed by SPSS software (version 17; SPSS 
Inc., Chicago, IL., USA). Chi-square test was 
used to compare nominal data and Student’s  
t-test to compare quantitative data. Significance  
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level in all tests was assumed to be 0.05. 

Results 
Sixty patients took part in the present study. Of 
them, 25 (41.7%) were male and 35 (58.3%) 
were female. We divided our patients into 
three age groups (< 40, 40-60 and > 60 years 
old; Table 1). The mean (± SD) age of subjects 
was 45.8 ± 12.8 years. 

The most frequent biopsy region was in 
buccal mucosa (47%) and after it, the lip, 
gingival and palate were placed next, 
respectively (25%, 16% and 10%).The least 
biopsy had been done on patients’ tongue 
(3%). Thirty percent of biopsies were done in 
keratinized mucosa and 70% in non-
keratinized mucosa. 43.3% of biopsies were 
done by incisional and 56.6 by excisional 
techniques. 

Healing of specimen removal region was 
done in primary form in 93.3% of cases. The 
most frequent size of lesion was those greater 
than 2 centimeters (56.6%) and also the least  

was the lesions smaller than 1 centimeter 
(15.0%). From the clinical diagnosis 
viewpoint, the most frequent lesions were 
exophytic lesions (51.6%) and the least ones 
were pigmented lesions (1.6%) (Table 1). 

The intensity of pain was evaluated using 
a VAS and was compared in terms of age 
groups, sex, site of lesion, type of mucosa, 
type of biopsy, type of coverage, the largest 
diameter and type of lesion. When the 
median pain scores were analyzed among 
these variables, there was no significant 
difference (P > 0.05; Table 1). The average 
pain scores were not affected by these 
demographic and clinical parameters. 

Figure 1 shows severity of pain 
experienced by patients at the day of biopsy 
and the first to the third days after biopsy 
based on their description. As shown, the 
highest frequency of pain severity was 
related to moderate pain with the highest 
percentage at the day of biopsy (40%). On the 
first day after the biopsy, 22 patients (36.6%)  

 
Table 1. Comparison of pain scores among the different characteristics groups of participants 
Variation Median (range) Pain Frequency (%) P-value 

Age groups* 
< 40 years 1.25 (0-5) 19 (32.7) 

0.9461 40-60 years 1.25 (0-9) 28 (48.2) 
> 60 years 1.5 (0.75-4.75) 11 (18.9) 

Gender** 
Male 1.25 (0-4.75) 25 (41.6) 

0.1502 
Female 1.75 (0-9) 35 (58.3) 

Location 

Lip 1.25 (0-5.5) 15 (25.5) 

0.2889 

Tongue 2 (0-4) 2 (3.33) 
Buccal mucosa 2.25 (0-9) 25 (41.4) 
Palate 1 (0-7.5–1.75) 6 (10.0) 
Gingiva 1.375 (0-4.75) 10 (16.6) 
Others 0.5 (0-1) 2 (3.33) 

Mucosa 
Keratinized 1 (0-4.75) 18 (30.0) 

0.2532 
Non-Keratinized 1.625 (0-9) 42 (70.0) 

Type of Biopsy 
Incisional 1.75 (0-6.5) 26 (43.3) 

0.5488 
Excisional 1.25 (0-9) 34 (56.6) 

Type of Coverage 
Suture 1.25 (0-6.5) 47 (78.3) 

0.4130 Co-Pack 1 (0.25–9) 9 (15.0) 
Without 2 (1.75-4.75) 4 (6.67) 

Maximum size*** 
< 1 cm 1.75 (0-6.5) 8 (15.0) 

0.0871 1-2 cm 1.25 (0-3.25) 15 (28.3) 
> 2 cm 1.875 (0-9) 30 (56.6) 

Type of lesion 

Ulcer 2 (0-5.5) 16 (26.6) 

0.2078 
White lesion 1.125 (0-6.5) 10 (16.6) 
Exophytic lesion 1.5 (0-9) 31 (51.6) 
Pigmented Lesion 1 (1-1) 1 (1.67) 
Others 0.375 (0-0.75) 2 (3.33) 

* n = 58, ** n = 60, *** n = 53 
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Figure 1. Frequency of different level of pain in the day of biopsy and three days after it 

 
recorded mild pain. On the second day, 31 
patients (57.6%) recorded overall pain levels 
corresponding to “none”. This rose to 35 
patients (58.3%) on the third day after the 
procedure. It seems that from patients’ point 
of view, the pain after biopsy from oral 
mucosa was mild to moderate that often 
existed on the day of biopsy and on the first 
day after this procedure. 

Maximum dose of analgesics used was 
related to the day of specimen removal (30%); 
it gradually decreased from the first to the 
third day after biopsy (18% on the day after 
biopsy and 10% on the second day). On the 
third day after biopsy, only 8.3% of patients 
used analgesics. 

Discussion 
In the present study, the recording of pain 
with VAS during three days after oral 
mucosal biopsy did not exceed 2.25 in any 
cases. Because of the subjective nature of pain 
and since it is accompanied by other 
sensations, there is not definitive evaluation 
system for it and also numerous factors such 
as variety of patients’ personalities and 
cultural and social factors affect patients’ 
response to pain. This makes it difficult to 
evaluate the pain after medical or dental 
procedure. However, the dose of analgesics 

needed to reduce more than half of the pain, 
expressing the severity of pain by patient 
qualitatively and VAS are commonly used in 
studies that investigate such pains; the 
present study applied the all three 
methods.2,22,23 Kearns et al. believed that it is 
not suitable to measure pain after it occurs 
because of the fact that patients should 
remember it.23 

In the present study, there was no 
significant relationship between average pain 
score after biopsy and site of the lesion. In 
Camacho-Alonso and Lopez-Jornet study, 
although the highest level of pain score was 
reported from floor of the mouth biopsy 
specimens, no significant differences were 
found.22 It should be mentioned that in our 
study, none of mucosal specimens was from 
the floor of the mouth. In Kearns et al. study, 
maximum dose of analgesics consumption was 
in specimens form gingiva. However, none of 
the three patients whose site of specimen 
removal was floor of the mouth used drug for 
pain relief in Kearns et al. study.23 

Comparison of these two different criteria 
for evaluating the degree of pain (analgesics 
use versus VAS) showed a contradiction 
between this study and Camacho-Alonso and 
Lopez-Jornet study.22 In the present study, 
there was no significant relationship between 
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the level of patients’ pain and type of biopsy 
(incisional versus excisional) that is similar to 
Camacho-Alonso and Lopez-Jornet study. 
Moreover, the present study which 
investigated the relation of variables such as 
kind of coverage, site of biopsy, maximum 
diameter of the lesions, type of the lesions 
and type of mucosal region of specimen 
removal, indicated no significant relationship 
with severity level of patients’ pain. In 
similar studies, however, the mentioned 
variables were not studied.2,22,23 

In Camacho-Alonso and Lopez-Jornet 
study, average pain level in females was 
significantly higher than that of men, but no 
significant relationship was found between 
patients’ age and pain level. In the present 
study, conditions similar to Camacho-Alonso 
study were found concerning age, but they 
were different regarding sex.22 

Maximum frequency of pain level 
described by patients in the present study has 
been related to the day of specimen removal; it 
was similar to Camacho-Alonso and Lopez-
Jornet22 and Kearns et al.23 studies and it seems 
that this pain like other kinds of post-
operative pain (such as extraction) had a 
tendency to begin after elimination of local 
anesthesia and reached maximum level 
during the day of biopsy. 

The results of the present study were 
similar to Camacho-Alonso and Lopez-Jornet 
study22 regarding average pain level with 
utilization of VAS and were similar to Kearns 
et al. study23 regarding maximum frequency 
of pain intensity (moderate pain). 

In results of the present study, dose of 
analgesics was reduced in patients at the day 
after biopsy and a significant relationship 
was observed between intensity of pain and 
analgesics use. However, the relationship 
between pain and analgesics use had not 
been evaluated in similar studies. 

In Kearns et al. study, 70% of patients 
used analgesics at least once on biopsy day or 
afterwards.23 In Camacho-Alonso and Lopez-

Jornet study, an average of 60% of patients 
used these drugs for two days.22 In Lodi et al. 
study, 18% of patients did so.24 However, in 
the present study, 30% of patients took 
analgesic on the day of biopsy and on the 
first day after biopsy it was 78%. 

One of the limitations of this study and 
other similar studies was the multi-factorial 
nature of pain. It means that several factors 
including cultural background, personality and 
level of anxiety, memory and previous 
experiences can all have an influence on pain.  

It is observed that dose of analgesic in 
patients with oral mucosal lesion biopsy in 
different studies had different levels and this 
issue could be the result of the difference in 
drug using habits in different societies and 
the fact that many patients start using 
prophylactic analgesics drug without 
dentists’ prescription and continue it even in 
the lack of pain experience. It should be 
mentioned that misuse of non-steroidal anti-
inflammatory drugs which are often used for 
relieving such pains can lead to various side 
effects such a digestive disorders (gastritis 
and peptic ulcer) and bleeding disorder. 

Conclusion 
The results of the present study showed that 
pain after biopsy from oral mucosal lesion is 
mild to moderate. In a few percentages of 
patients, there is a need of analgesic 
prescription after the procedure but clinical-
trial study is recommended for more 
definitive prescription of analgesics by the 
dentist. Regarding the existing data, 
clinicians who are doing this can advise their 
patients to use analgesics in the case of pain 
after biopsy.  
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Abstract 
BACKGROUND AND AIM: Many pediatric oral diseases are preventable if physicians recognize and encourage preventive 
care and refer patients to dentists whenever necessary. Parents usually visit pediatricians for routine care during the first 
few years of a child’s life. Therefore, pediatricians have can assist dental professionals by educating parents to maintain 
their children's oral health. The main objective of this study was to determine knowledge, attitude, and practices of 
pediatricians about the oral disease prevention. 

METHODS: A piloted questionnaire was completed by volunteer pediatricians and pediatric residents in Kerman, Iran. It 
comprised a series of questions including sociodemographic and practice characteristics, knowledge about the risk 
factors for oral diseases, attitude toward oral disease prevention, practicing preventive care for oral diseases, and 
information about oral diseases. 

RESULTS: Overall, 60 subjects participated in the study. Less than half of the respondents knew all the main risk factors 
of dental caries, gingivitis, and malocclusion. There was also a positive attitude that caries can be prevented (100%). 
Less than 10% of the participants prescribed dietary fluoride supplements for their patients. 

CONCLUSIONS: Although we found inadequate knowledge about oral and dental diseases among pediatricians, the 
majority of our subjects believed that they had an important responsibility in preventing oral diseases. 

KEY WORDS: Oral Health, Children, Pediatrician, Preventive Care 
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rimary preventive strategies for oral 
health are an essential public health 
priority since dental caries is the most 
common chronic disease among 

children worldwide. Experts have 
recommended to begin initiatives with very 
young children to promote positive outcomes 
during childhood and subsequent 
adulthood.1,2 Dental care should start at 
approximately six months of age with the 
eruption of the first tooth. Regular annual 
visits are then required to determine if there 
is a need for prevention or treatment.3-5  

Dental decay may show its effects at three 
years of age. Because pediatricians and other 

pediatric health care professionals are more 
likely to encounter children at this age than 
are dentists, it is necessary for them to be 
aware of pathophysiology and associated risk 
factors of early childhood dental caries. They 
will then be able to make appropriate 
decisions about referring children to a dentist 
for effective interventions.4 

The important role of pediatricians in 
preventive programs including oral health 
has been neglected in many countries like 
Iran. Moreover, little published literature has 
focused on the extent to which pediatricians 
participate in preventive oral health 
programs. Nevertheless, many efforts has 

P 
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care services. The American Academy of 
Pediatric Dentistry has prepared a guideline 
on oral health screening and examination for 
pediatricians. The basic theme of the 
guideline is the knowledge of physicians’ 
about oral health.3 Several researchers have 
reported different levels of background 
knowledge among physicians.6-9 Inadequate 
dental knowledge of physicians has 
suggested that some oral and dental health 
instructions should be included in medical 
curricula.6  

Precise knowledge and attitude can affect 
oral health practices. Surveys on subjects are 
clearly the most important part of the 
implementation and eventual success of a 
preventive program. Therefore, the purpose 
of this study was to assess the oral health-
related knowledge, attitude, and current 
practices of pediatricians in Kerman 
(southeast of Iran). 

Methods 
This cross-sectional study was conducted on 
pediatricians and pediatric residents in 
Kerman, Iran. The list of this group of doctors 
(60 pediatricians and 15 residents) was 
provided by the Kerman Medical Council. A 
piloted questionnaire and an informed consent 
form that explained about the objectives of the 
study and ensured data confidentiality were 
distributed among eligible subjects in three 
places. Some questionnaires were distributed in 
a continuing education seminar and collected 
at the end of the session. The others were 
distributed in the private offices of the 
pediatricians or the medical school where the 
residents were studying. These questionnaires 
were collected on the next day. The participants 
who had received the questionnaire twice were 
asked to mark the relevant option on the 
questionnaire. Their second form was then 
excluded from the analysis. 

The questionnaire comprised five sections. 
The first section evaluated sociodemographic 
and practice characteristics of the participants 
and included questions about age, gender, 
year of graduation, years in practice as a 

pediatrician, working hours per week, and 
number of patients visited on a typical 
workday. The second section assessed 
knowledge through questions pertaining to 
the main risk factors of dental caries, 
gingivitis, and malocclusion. This part was 
scored as low (14-18), medium (19-23), or 
high (24-28). 

In the third section which surveyed the 
subjects’ attitudes toward the prevention of 
oral diseases, the respondents had to use a 
three-point Likert scale (1 = agree, 2 = no 
idea, and 3 = disagree) to answer the 
questions. The items in this part asked if the 
subjects agreed that dental caries, gingivitis, 
and malocclusion are preventable, the 
pediatricians can have an important role in 
the prevention of oral diseases, pediatricians 
should do oral examinations, oral hygiene is 
effective in prevention of dental caries, and 
regular dental checkups are important in 
preventing oral diseases.  

In order to identify the participants’ 
practices to prevent oral diseases, the fourth 
section asked if they assessed dietary habits, 
performed oral health examination, and 
recommended regular dental visits and 
fluoride supplements to patients and local 
fluoride therapy to parents. They were also 
questioned if they recommended parents to 
brush their children’s teeth, use fluoridated 
water, and other ways to prevent oral 
diseases and if they gave educational or 
hygiene tools (such as books, pamphlets, 
tooth brushes, and dental floss) to 
parents/caregivers. These items were closed-
ended with binary (yes/no) or categorical 
answers. Some questions were answered on a 
five-point Likert scale that ranged from never 
to always.  

In the fifth section, the subjects were asked 
about their sources of information about oral 
disease prevention and if they were 
interested in having more information on oral 
health. The final item requested the 
individuals to report if they had filled the 
same questionnaire before.  

For data analysis, right answers were  
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scored as 1 and wrong answers or 
unanswered questions were scored as zero. 
The sum of scores was categorized as low, 
medium, and high knowledge. Attitude was 
considered as positive or negative. The 
frequency of subjects who practiced different 
measures was also calculated. 

Results 
As 60 subjects returned the questionnaires, the 
response rate was good (80%). The mean age of 
the participants was 40 years old and females 
constituted 55% (n = 33) of the whole 
population. Table 1 shows the 
sociodemographic and practice characteristics 
of the participants. Low, medium, and high 
levels of knowledge about oral disease 
prevention were detected in 15.0%, 48.3%, and 
36.7% of the participants, respectively. 

Figure 1 shows the pediatricians’ attitude 
toward oral disease prevention. All subjects 
believed that oral hygiene and regular dental 
checkups are important in preventing oral  

diseases. While most participants were 
positive that dental caries and gingivitis are 
preventable (93.3% and 98.3%, respectively), 
46.7% were uncertain or disagreed about the 
preventability of malocclusion. Moreover, the 
majority of subjects (86.7%) considered the 
role of pediatricians to be important in 
prevention of oral diseases. They (88.3%) thus 
thought that pediatricians should conduct 
oral examinations.  

Most participants (83.3%) reported that 
they assessed children’s dietary habits. Oral 
examination was performed by 88.3% of the 
pediatricians when a patient had a problem. 
In addition, 61.7% of the subjects 
recommended their patients to have dental 
examinations every six months, 71.7% 
recommended parents to brush their 
children’s teeth, and 78.3% recommended 
some ways except fluoride to prevent oral 
diseases (Table 2). 

In the fifth section, 16.7% of the subjects 
declared that they had no special source of 

 
Table 1. Demographic and practice characteristics of the participants 

 Sex (%) Age (years) 
Number of years 
after graduation

Experience as a 
pediatrician (years)

Working hours 
per week 

Patients visited 
each workday 

 Male Female < 40 > 40 < 17 > 17 < 16 > 16 < 30 > 30 < 46 > 46 
Number 45 55 26 34 48 12 46 14 20 40 55 5 
Mean   40 17 16 30 46 

 

 
Figure 1. Frequency distribution of the participants based on their attitude toward 

oral disease prevention 
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Table 2. Frequency of oral diseases preventive practices among pediatricians and pediatric residents 
 N % 
Assessment of dietary habits   

Yes 50 83.3 
No 10 16.7 

Recommendation for dietary fluoride supplement   
Yes 16 26.7 
No 44 73.3 

Oral health examination   
Not at all 5 8.4 
In case of problems 53 88.3 
On the request of the parent 2 3.3 

Recommended time for dental examinations   
Once a month 2 3.3 
Every four months 13 21.4 
Every six months 37 61.7 
Once a year 8 13.3 

Recommendation of topical fluoride therapy    
Yes 23 38.3 
No 37 61.7 

Recommending parents to brush their children’s teeth   
Yes 43 71.7 
No 17 28.3 

Recommendation on using fluoridated water   
Yes 29 48.3 
No 31 51.7 

Recommending other ways to prevent oral diseases   
Yes 47 78.3 
No 13 21.7 

Providing the parents with educational or oral hygiene tools such as books, pamphlets, 
tooth brushes, and dental floss 

  

Yes 2 3.3 
Sometimes 14 23.3 
Rarely 3 5.0 
No 41 68.3 

 
information on oral disease prevention. 

However, 31.7% obtained their information 
from scientific journals. Approximately all 
participants (96.7%) stated that they were 
interested in having more information about 
oral disease prevention (Table 3). 

 
Table 3. The participants’ sources of  
information on preventive oral care 

Information resources  N % 
No special resource 10 16.7 
Pediatric association 10 16.7 
Scientific journals 19 31.7 
Colleagues 16 26.7 
Continuing education programs 4 6.7 
Other sources 1 1.7 
Need for more information    

Yes 58 96.7 
No 2 3.3 

Discussion 
This study tried to explore knowledge, attitude, 
and practice of a group of potential oral health 
care providers to children whose role has been 
neglected in this regard. As we warmly 
welcomed the target group, we could include a 
representative and unbiased sample. Therefore, 
our findings can provide a generalizable 
picture of the study context in Kerman. 

We found undesirable levels of knowledge 
among the studied pediatricians which may 
have affected their practice of oral health. 
Although only 36.8% of participants had high 
levels of knowledge about oral health, there 
was a positive attitude toward the 
preventability of dental caries and gingivitis. 
Since these problems are common,10 it is very 
important for the pediatricians to know about  
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their preventability. 
All subjects in the present study believed 

that oral hygiene is important in preventing 
dental caries. Similarly, Di et al. emphasized 
the significance of regular dental checkups 
(routine dental visits) in oral disease 
prevention.1 High rates reported by Di et al.1 

(88.7%) and Balaban et al.11 (72.2%) along 
with our findings suggest that almost all 
pediatricians are aware of the consequence of 
oral hygiene and routine dental visits.  

It is essential to know the attitudes of 
pediatricians about their role in preventing 
oral diseases. According to our findings and 
those of previous studies,1,12 many 
pediatricians consider their role in oral 
disease prevention as critical. Moreover, 
there was a positive attitude toward 
performing oral examination by pediatricians 
among 88.3% of our participants and 96.6% of 
Italian subjects.1 

The majority of individuals in our study 
and a similar study by Di et al.1 (83.3% and 
88.4%, respectively) reported that they 
assessed children’s dietary habits. Since 
dietary counseling is necessary for optimal 
oral health in children, it should be included 
in pediatricians’ routines as a part of general 
health counseling. 

Oral health examinations were conducted 
by 88.3% of our participants only when a 
patient had a problem. Apparently, almost all 
pediatricians know about the necessity of oral 
health examination and their ability to 
perform it. They should only be trained to 
incorporate such examinations in their 
regular procedures. In the United States, 
98.9% of pediatric care providers performed 
occasional or frequent examination of a 
child's teeth.13 As a result, 47% detected early 
childhood caries in their examination at least 
once a month.12 

Although all pediatrician and pediatric 
residents in the present study stated that 
regular dental visits are important in 
preventing oral diseases, only 61.7% of them 
recommended their patients to have dental 
examinations every six months. Therefore, 
despite having adequate knowledge, absence 

of positive attitudes among parents or their 
time limitations prevented our participants 
from further recommendations. In addition, 
the frequency of hygiene advices, such as 
advising parents to brush their children’s 
teeth (71.7%) and employ ways other than 
fluoride to prevent oral diseases (78.3%), was 
relatively low in our study. 

Most of our participants did not prescribe 
fluoride supplements, i.e. pills or drops, for 
children. Balaban et al. reported the same 
issue in about 98.9% of their study subjects.11 
The absence if special guidelines in Iran may 
justify these high rates. However, 
supplements are necessary in places with low 
levels of fluoride in water. 

In this study, almost all subjects stated 
they needed more information about oral 
health. It can thus be concluded that 
pediatricians do not receive adequate 
training during their education. Therefore, 
their curricula require to be revised to 
include courses on oral health. Holding 
seminars on oral health and discussions 
between general and oral health professionals 
can also improve their knowledge and 
motivation after graduation. 

We collected data based on self-reports. 
Social desirability may force respondents to 
over- or under-report their attitudes and 
practices. However, in order to obtain valid 
results, we ensured the participants’ 
anonymity. 

Overall, knowledge and practice of 
pediatricians in Iran was not in favor of a 
preventive approach toward oral health in 
children. A number of barriers might have 
resulted in such a situation. One of the 
problems is short appointments which force the 
pediatricians to exclude preventive measures 
such as oral health. Moreover, inadequate 
partnership between health professionals and 
oral health professionals to solve existing 
problems is another issue. There is a need to 
resolve these problems through an evidence-
based and collaborative approach. 

Conclusion  
The results of this study showed that the  
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pediatricians’ awareness about oral health 
needs to be improved. Clinical guidelines, 
continuing education programs, and including 
oral health preventive programs in pediatric 
residency could help to fill the gap between 
dental and child health care professionals. 
Consequently, pediatricians may act as a 
potential partner group in oral health 
promotion of children and their families. 
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