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ABSTRACT
Aims: To evaluate the oral health status (dental caries, periodontal disease and treatment needs) in
Yemenis adult individuals. Material and Methods: The sample included 471 individuals, age ranging
between 20–59 years of both sexes using sharp dental caries explorers with WHO periodontal probes
to detect periodontal health by the use of DMFT index of WHO (1997) and CPITN by WHO (1987).
Results: The mean DMFT for the total sample was 7.33 + 0.3 which was increased with increasing age
for the different age groups with a significant difference but no significant difference in the mean
DMFT for total males and females has been found. The results also showed that the total number of
teeth (880) with a mean of 1.81 tooth/person in need of treatment is the most prevalent needed one
surface filling, and 581 teeth with a mean of 1.23 tooth/ person needed two or more surfaces filling.
According to the highest CPITN there was significant difference between male and female in calculus
at p < 0.05 and shallow pockets at p < 0.01. The results also revealed that the mean number of healthy
sextants for the total sample was 4.13 while for bleeding and calculus were 1.02 and 0.21, respectively.
It means that the treatment needs for periodontal disease is more toward oral hygiene procedure and
prophylaxis. Conclusion: Dental health education program is an essential activity for promoting
optimal oral health and preventing oral diseases.
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INTRODUCTION
Periodontitis is a bacterial infection of

all parts of the periodontium including
gingiva, periodontal ligament, bone and
cementum, which result in irreversible de-
struction to the tissue of the periodontium.
Periodontal disease is one of the most wid-
espread diseases all over the world and
more prevalent among population of the
developing countries.(1)

Periodontal disease usually begins at
childhood as gingivitis which increases in
prevalence and severity to the early “teen”
years and it may lead to the development
of periodontitis which is associated with
pocket formation and bone resorption in
adult population,(2, 3) while dental caries is
one of the most prevalent infectious disea-

ses of man. It is localized progressive de-
mineralization of the hard tissues of the
crown (coronal enamel, dentin, root ceme-
ntum and dentin) surfaces of teeth.(4)  Den-
tal caries is age related prevalence beginn-
ing soon after tooth eruption in susceptible
children and increase with age,(5) and it is
most prevalent chronic disease. Once it
occurs, its manifestations persist permane-
ntly in the form of restoration or tooth lo-
ss.(6)

There are many factors that affect pr-
evalence and severity of dental caries and
periodontal disease, the most important fa-
ctors are age,(7,  8) sex,(9, 10) income level,
place of residence, parental influence,(11)

educational level and socioeconomic stat-
us.(12) It has also been associated with kno-
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wledge, attitude and behaviors relating to
preventive care.(13–15)

Developing countries have experien-
ced a deterioration in oral health due to a
change in socio–economic condition, diet-
ary habits and lack of education.(16, 17) On
the other hand, the trends of these two ma-
jor dental diseases in developing countries
call for integrated coordinated planning of
preventive and treatment services for oral
health as an urgent priority. The purposes
of this study were to estimate the prevalen-
ce and severity of dental caries and period-
ontal diseases in people of Yemen (Tham-
ar City) of age 20–59 years old and the tr-
eatment need for them to obtain data that
can help in planning preventive dental he-
alth program.

MATERIAL AND METHODS
The survey was conducted during the

period between November 2000 to Janua-
ry 2001 on 471 randomly selected Yemen-
is adult people seeking for dental treatme-
nt in different departments of dental colle-
ge (in Thamar City), age ranging between
20–59 years old, divided into 4 age groups
of 10 years intervals: 20–29, 30–39, 40–49
and 50–59 years, respectively.

The clinical examination was carried
out by one examiner at the dental college
using plane mouth mirrors, sharp dental
caries explorers and WHO periodontal pr-
obes to detect periodontal health.

The indices used for assessment of
dental conditions were as follows:
1. DMFT by WHO methodology for caries

status and treatment need (1997)(18) to
obtain and calculate Decayed (D), Mis-
sing (M) and Filled (F) for each tooth.

2. Community Periodontal Index of Treat-
ment Needs (CPITN) by WHO
(1987)(19) for assessment of gingival
and periodontal health status and their

treatment needs. Each sextant was assi-
gned a code number which recorded
the condition of the worst affected site
in that sextant.  The subjects were clas-
sified into treatment need categories
according to the highest code number
assigned to any of the sextants in parti-
cular individual. Additional informati-
on regarding this study such as age and
sex were recorded on a special form.

The statistical analysis of the data in-
cluded the means, standard deviation and
standard error by using Duncan’s Multiple
Range Test, analysis of variance (ANO-
VA), F–test and Kruskal–Wallis test.

RESULTS
The age and gender distribution of

471 subjects comprising 356 males and
115 females was divided into 4 age groups
with an interval of 10 years for each age
group (Table 1). The proportion of males
was 75.6%, which was much higher than
that of females (24.4%) as a general rule in
Yemen regarding males number to fem-ale
number.

Table (2) showed that the mean
DMFT and its components DT, MT, FT
for the total sample was 7.33 + 6.51.  The-
re was no significant difference in the me-
an DMFT for total males (7.17) and total
females (7.50) but there was a significant
difference in the mean DMFT and its com-
ponents between different age groups and
the caries prevalence was increased with
age for both sexes.

Table (3) illustrated the number of te-
eth in the total sample that required treat-
ment, it showed that the treatment need for
person for the total sample was in need of
one surface filling, followed by two or
more surfaces filling.

Table (1): Distribution of the sample by age and sex
Male Female TotalAge

(Year) No. % No. % No. %
20–29 173 48.6 46 40.0 219 46.5
30–39 48 13.5 36 31.3 84 17.8
40–49 41 11.5 18 15.7 59 12.5
50–59 94 26.4 15 13.0 109 23.2
Total 356 75.6 115 24.4 471 100.0

Salman FD, Saleh KhM, Qasim AA

Al–Rafidain Dent J
Vol. 6, No. 2, 2006



www.rafidaindentj.net 146

Table (2): The mean DMFT and its components
DMFT DT MT FTAge

(Year) Sex No.
Mean + SD SE Mean + SD SE Mean + SD SE Mean + SD SE

Male 173 4.12 4.34 0.33 3.53 3.95 0.30 0.13 0.53 0.04 0.46 1.18 0.09
Female 46 3.70 4.34 0.64 2.94 3.93 0.58 0.22 0.68 0.10 0.54 1.56 0.2320–29
Total 219 3.91d 4.29 0.29 3.41c 3.85 0.26 0.10c 0.59 0.04 0.40b 1.33 0.09
Male 48 5.33 4.99 0.72 4.33 3.81 0.55 0.50 1.59 0.23 0.50 1.59 0.23

Female 36 6.67AB 4.50 0.75 5.88 4.56 0.76 0.62 1.08 0.18 0.17 0.54 0.0930–39
Total 84 6.00C 4.95 0.54 5.10b 4.22 0.46 0.56c 1.47 0.16 0.34b 1.37 0.15
Male 41 10.29 4.74 0.74 7.61 4.03 0.63 1.50 2.37 0.37 1.18 1.66 0.26

Female 18 11.49 5.77 1.36 7.11 3.56 0.84 3.19 4.54 1.07 1.19 1.82 0.4340–49
Total 57 10.88b 4.98 0.66 7.36a 3.85 0.51 2.34b 3.10 0.41 1.18a 1.66 0.22
Male 94 12.35 6.79 0.70 6.87 4.27 0.44 4.46 5.53 0.57 1.01 1.75 0.18

Female 15 14.47 6.43 1.66 8.87 4.65 1.20 4.87 3.95 1.02 0.67 1.16 0.3050–59
Total 109 13.41a 6.68 0.64 7.87a 8.56 0.82 4.66a 5.32 0.51 0.84a 1.67 0.16

Total Males 356 7.17 6.42 0.34 4.99 4.34 0.23 1.49 3.58 0.19 0.69 1.51 0.08
Total Females 115 7.50 6.43 0.60 5.24 4.61 0.43 1.70 3.00 0.28 0.56 1.39 0.13

Total 471 7.33 6.51 0.30 5.11 4.34 0.20 1.59 3.47 0.16 0.62 1.52 0.07
SD: Standard deviation; SE: Standard error.
Different letters vertically mean significant difference at p < 0.05.

Table (3): Dental treatment need
Type of Dental Treatment No. of Teeth Treatment Need/Person

One Surface Filling 880 1.81
Two or More Surfaces Filling 581 1.28
Veneer 5 0.01
Extraction 37 0.08
Pulp Care 14 0.03

Crown or Removable Replacement 302 0.64

Table (4) showed that the total samp-
le distributed according to the highest CP-
ITN code by age and sex. It has been fou-
nd that only 264 persons (56.1%) are heal-
thy in all age groups and the highest perce-
ntage was in the last age group (50–59)
years.  The most frequently periodontal
condition was calculus. It has been found
that significant difference between males
and females for calculus, at p < 0.05, and
deep pockets, at p < 0.01, existed.

The prevalence of gingival bleeding
was higher in the first age group and lowe-
st in the fourth age group.

Differences between different age gr-
oups concerning males were found to be
significant at p < 0.01 level but not for fe-
males except in code 1 (bleeding).

Table (5) showed the mean number of
sextants by person. The mean number of
healthy sextants for the total sample was

4.13, while for bleeding and calculus were
1.02 and 0.21, respectively.

The mean number of healthy sextant
for all age groups were nearly the same,
while bleeding code was decreased with
increasing age.  The mean number for cal-
culus and pocket sextants was increased
with age but not for all age groups.

Females tended to have healthier and
had less bleeding and calculus sextants co-
mpared to males.

Table (6) demonstrated the distributi-
on and percentage of sample in need to or-
al hygiene education, scaling and those
with no need for treatment. More than half
of the sample (about 56.1%) showed no
need to any type of periodontal treatment
(score 0) and less than half of the sample
(43.9%) need oral hygiene instruction, wh-
ile 23.6% of sample need scaling.
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Table (4): Number and percentage of sample distributed according to highest CPITN code by age and sex
Age

(Year) 20–29 30–39 40–49 50–59 Total

Sex M F T M F T M F T M F T M F
Total

No. 173 46 219 48 36 84 41 18 59 94 15 109 356 115 471

p–value

No. 73 23 96 31 25 56 27 12 39 63 10 73 194 70 2640 % 42.2 50.0 43.8 64.6 69.4 66.7 65.8 66.7 66.1 67.0 66.6 67.0 54.5 60.9 56.1
M (<0.001)
F (>0.05)NS

No. 47 15 62 4 2 6 4 2 6 1 0 1 56 19 75 M (<0.001)1 % 27.2 32.6 28.3 8.3 5.6 7.1 9.8 11.1 10.1 1.1 0.0 0.9 15.7 16.5 15.9 F (<0.01)
No. 46 5 51 8 7 15 4 1 5 12 3 15 70 16 86 M (<0.05)2 % 26.6 10.9* 23.3 16.7 19.4 17.8 9.8 5.6 8.5 12.7 20.6 13.8 19.7 13.9 18.3 F (>0.05)NS
No. 7 1 8 3 2 5 3 3 6 14 1 15 27 7 34 M (<0.05)3 % 4.0 2.2 3.7 6.3 5.6 6.0 7.3 16.6 10.2 14.9 6.7 13.8 7.6 6.1 7.2 F (>0.05)NS
No. 0 2 2 2 0 2 3 0 3 4 1 5 9 3 12 M (<0.05)

Sc
or

e

4 % 0.0 4.3** 0.9 4.2 0.0 2.4 7.3 0.0 5.1 4.3 6.7 4.6 2.5 2.6 2.5 F (>0.05)NS
Scores: 0: Healthy; 1: Bleeding; 2: Calculus; 3: Shallow pocket; 4: Deep pocket.
M: Male; F: Female; T: Total; NS: Not significant.
* Significant difference between males and females at p < 0.05 using χ2 test.
** Significant difference between males and females at p < 0.01 using χ2 test.
Kruskal–Wallis test was used between age groups.

Table (5): Mean number of sextants affected per person for each stage of disease by age and sex
Age (Year) 20–29 30–39 40–49 50–59 Total

Sex M F T M F T M F T M F T M F Total

No. 173 46 219 48 36 84 41 18 59 94 15 109 356 115 471
Mean 3.80 4.21 4.01 4.61 4.55 4.58 4.02 4.38 4.20 4.26 4.13 4.19 4.03 4.24 4.130 + SD 2.1 2.1 2.07 2.36 2.64 2.47 2.5 2.46 2.46 2.52 2.71 2.51 2.26 2.36 2.17
Mean 1.38 1.25 1.32 0.92 0.95 0.94 0.82 0.74 0.78 0.55 0.50 0.53 1.04 0.99 1.021 + SD 1.45 1.63 1.48 1.59 1.74 1.65 1.28 1.48 1.31 0.97 0.97 0.21 0.38 1.61 0.43
Mean 0.75 0.34 0.54 0.16 0.35 0.25 0.29 0.30 0.29 0.32 0.35 0.34 0.22 0.20 0.212 + SD 1.32 0.81 12.7 0.9 1.32 1.1 1.15 1.06 1.15 1.26 0.97 1.25 0.38 1.07 0.43
Mean 0.07 0.10 0.08 0.29 0.15 0.22 0.64 0.46 0.55 0.55 0.67 0.61 0.45 0.36 0.413 + SD 0.26 0.41 0.3 1.04 1.2 1.28 0.9 1.23 1.0 0.19 1.59 1.04 0.38 0.21 0.43
Mean 0.00 0.10 0.05 0.02 0.00 0.01 0.23 0.12 0.18 0.32 0.35 0.33 0.26 0.21 0.23

Sc
or

e

4 + SD 0.0 0.47 0.15 0.14 0.0 0.18 0.13 0.08 0.15 0.19 0.77 0.21 0.38 0.21 0.43
Scores: 0: Healthy; 1: Bleeding; 2: Calculus; 3: Shallow pocket; 4: Deep pocket.
M: Male; F: Female; T: Total; SD: Standard deviation.

Table (6): Periodontal treatment needs expressed as percentage of sample distributed
according to type of treatment required by age and sex

Age (Year) 20–29 30–39 40–49 50–59 Total
Sex M F T M F T M F T M F T M F Total

No. 173 46 219 48 36 84 41 18 59 94 15 109 356 115 471
Mean 73 23 96 31 25 56 27 12 39 63 10 73 194 70 2640 + SD 42.2 50.0 43.8 64.6 69.4 66.7 65.8 66.7 66.1 67.0 66.6 67.0 54.5 60.9 56.1
Mean 100 23 123 17 11 28 14 6 20 31 5 36 162 45 2071 + SD 57.8 50.0 56.2 35.5 30.6 33.3 34.2 33.3 34.0 33.0 33.4 30.0 45.5 39.1 43.9
Mean 53 8 61 13 9 22 10 4 11 26 5 35 106 26 1202 + SD 30.6 17.4 27.9 27.2 25.0 26.2 24.4 22.2 23.8 27.7 33.4 32.1 29.8 22.6 23.6
Mean 0 2 2 2 0 2 3 0 3 4 1 5 9 3 12T

re
at

m
en

t N
ee

d
Sc

or
es

3 + SD 0.0 4.3 0.9 4.2 0.0 2.4 7.3 0.0 5.1 4.3 6.7 4.6 2.5 2.6 2.5
Treatment need: 0: No need; 1: Oral hygiene instruction; 2: Scaling; 3: Oral Hygiene instruction + scaling.
M: Male; F: Female; T: Total; SD: Standard deviation.   

Salman FD, Saleh KhM, Qasim AA

Al–Rafidain Dent J
Vol. 6, No. 2, 2006



www.rafidaindentj.net 148

DISCUSSION
Caries experience was measured by

the DMFT index, which is valid, simple
and reproducible index for assessment of
dental caries. This method ensures that the
data collected in a wide range of environ-
ment is comparable. It also provides a sta-
ndard measurement of oral disease and co-
ndition as a base for planning and evaluat-
ing oral health.

The results of this study have shown
that there was increase in caries prevalen-
ce with increasing age for both sexes. This
result was in accordance with many studi-
es conducted in the developing and devel-
oped countries.(20–22) This increase in cari-
es experience with age may be attributed
to differences in dietary habits, also irrev-
ersibility and accumulative nature of den-
tal caries.

The results of this study have also sh-
own that there was no significant differen-
ce in the mean DMFT values for total mal-
es (7.17) and total females (7.50). This
was in accordance with studies conducted
in developed and developing countri-
es.(11,21)

The ratios of the components to the
DMFT were as follows: DT/DMFT=
69.71%, MT/DMFT=21.69%, FT/DMFT=
8.45%; the highest proportion was for dec-
ayed teeth. This may indicate that the ther-
apeutic dental services are limited due to
inadequacy and lack of awareness since
therapeutic measures are expensive and re-
sources are restricted because Republic of
Yemen is a primitive country, so great em-
phasis should be directed toward primary
prevention of the disease and dental health
education of the population by control the
availability of sugar containing products,
confections, drinks and the decrease of su-
gar consumption. The percentage of popu-
lation receiving dental care in Republic of
Yemen is 2–3% according to WHO repor-
ts of 1996 which is regarded very low.(23)

Concerning treatment needs, it has
been shown that majority of the sample re-
quired one surface filling followed by 2 or
more surfaces filling. This was in contrast
with a study conducted on adult populati-
on in Spain.(21)

The main concern of the existing ser-
vices is to satisfy the current curative dem-

ands.  This does not comply with the phil-
osophy of a preventive approach because
of lack of materials, instruments and non
functioning equipment. Such services are
of ambulatory nature (concerning on tooth
extraction) with negligible restorative ca-
re, so pre–requisitic to such a strategy is
the continuous development of an active
oral health human resources relevant to
country needs and resources.

The world wide acceptance of the
CPITN, which has proved to be simple and
effective method for measuring and
monitoring the prevalence and severity of
periodontal disease at the community lev-
el.(24) The CPITN has been increasingly
adopted in dental health services and has
proven to be a useful tool for planning and
monitoring periodontal treatment and esta-
blishing population periodontal health go-
als.(25, 26)

This study is the first study conducted
on individuals in Yemen using CPITN in-
dex to estimate the prevalence of periodo-
ntal disease and to assess their periodontal
treatments needs.

The results of this study have demon-
strated that the healthy gingiva is found in
about more than half of the sample
(56.1%) and the highest percentage was in
the last age group. This finding was in co-
ntrast to many studies which stated that pr-
evalence of periodontal disease was found
in about 100% in adults 35 years of age
and older.(27, 28)

Results also revealed that there was a
significant difference between males and
females in calculus at p < 0.05 and pocket
more than 5 mm depth at p < 0.01 level.
Females tended to have higher percentage
of healthy gingiva. This may be due to the
fact that there were differences in practice
of oral hygiene between sexes; girls tend
to practice better oral hygiene. This results
was in agreement with other study.(25)

The results showed that calculus was
the most frequently observed periodontal
condition in the total population while in
the age group 40–49 years the periodontal
condition most frequently observed was
shallow pockets.

The findings of this study suggested
that periodontal disease prevalence range
from low to moderate, so when compared

Dental caries and periodontal diseases in Yemenis adults
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with other studies; e.g., age 30–39 years, it
is regarded lower to those in Hong Kong,
Hungary and Japan, while they are compa-
rable to Australia, New Zealand and Zem-
baboue.(29) If this result compared with a
study conducted in a rural area in Ninevah
City in Iraq, it is regarded lower than th-
at.(30)

The prevalence of gingival bleeding
was higher in the first age group and lower
in the fourth age groups. This result was in
agreement with that of other studies,(29–31)

but disagreed with other study.(21)

The mean number of health sextants
for all age groups are nearly the same as
the bleeding which will decrease with inc-
reasing age. It was in agreement with other
studies.(25, 29, 30) The findings of this study
indicated that periodontal disease is not
prevalent in this population and the cumu-
lative effect of past periodontal breakdo-
wn decrease with age, and for majority of
subjects the progress of periodontal disea-
se is slow and seems to be compatible wi-
th the retention of a natural dentition.

The results indicated that treatment
need for periodontal disease is more towa-
rd oral hygiene procedure followed by sca-
ling, so this result was in agreement with
the result of other studies,(25, 31, 32) but disa-
greed with that conducted in Brazil.(33) So
the priority should be based on population
strategy and primary prevention programs
to improve the periodontal health of the
majority of people.

CONCLUSION
Dental caries and periodontal disease

are very important public health problems
in the most of developing countries. Ther-
efore, an efficient dental health care instr-
uction program should be constructed to
achieve an acceptable standard of oral hy-
giene, so dental health education program
for those people is an essential activity for
promoting, establishing and maintaining
optimal oral health and preventing oral di-
seases. The need for treatment was conce-
ntrated on instruction in oral hygiene and
prophylaxes which can be developed by
dental hygiene staff as not used in Yemen
which would provide improvement in pub-
lic oral health and at a more accessible co-
st benefit relationship.
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