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ABSTRACT

Aims: To determine the association of root caries with some risk factors among adult population in
Mosul City (rural and urban). Materials and Methods: A sample of 231 subjects was selected, aged
20-70 years old, from rural and urban areas of Mosul City. For each subject, clinical examination was
performed for root surface caries, pocket depth and tooth loss. The questionnaire forms were completed
by the dentist. Root Caries Index (RCI) was used for detecting root caries. Billings Index was used to
record the severity of root caries, while WHO Index was used to measure pocket depth. Results: From
the total sample, the mean RCI was 19.37 in rural and 18.62 in urban areas; with no significant differ-
ence between them. The study revealed that for severity of the root caries lesion, grade | (incipient) was
the most prevalent for both genders. Subjects of this study revealed correlation between some risk fac-
tors and the occurrence of root surface caries. The mean pocket depth in relation to root surface caries
with not significant difference between urban and rural areas (p > 0.05). the mean number of the miss-
ing teeth increased with the increasing age in both rural and urban areas. Conclusion: Root surface
caries is regarded to be high in both rural and urban population, especially those with old age. As such,
management of a root caries in older population is predicted to be one of greatest challenges facing
dental team in the future.
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INTRODUCTION

Root caries is a soft irregular progres-
sive lesion occurring at or apical to the
cemento—enamel junction. It is caused by
the presence of bacterial plaque and the
repeated consumption of sugars, which
results in the dissolution of minerals from
the calcified tissues. Root surface caries
are initiated when there is periodontal at-
tachment loss and the root surface become
exposed to the oral environmental .

Root caries has become an important
dental problem because people are living
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longer and keeping their teeth longer. As
patients grow older, their gum recede and
root surface are exposed, making them
more susceptible to root caries @.

The prevalence of root caries increas-
es with age and is greater in the elderly
population than in younger adults ©.

Many factors are in essence indirectly
linked with root caries and directly linked
with each other, but nonetheless are signif-
icant contributory factors. Root caries can
be found alone, or, often, approximating
existing restoration. However, root caries
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may only occur where there has been re-
cession of the gingival tissue, leading to
exposure of the root surface, or where pe-
riodontal pockets exist .

There are many factors which set off a
chain of events which inevitably lead to
this exposure, leaving the root surface sus-
ceptible to decay. Among these factors
are: Periodontal disease associated with
loss of gingival attachment, coupled with
xerostomia,® poor oral hygiene, © or a
cariogenic  diet,” nutritional status,®
chronic medical condition,”® physical limi-
tation, ®® ' multiple medication use that
decrease the salivary flow, ®* *¥ infre-
quent use of dental services, *” wearing
partial denture, ® and large number of
missing teeth ®©.

Some scientists found that smokers
had significantly higher root caries preva-
lence and incidence than non smokers.
Smokers tend to have more exposed root
surfaces, deeper periodontal pockets with
bleeding on probing and higher root pla-
que scores.*” Alcohol use,*® radiations
treatment for head and neck®® and chemo-
therapy @ play a role in root caries preva-
lence.

With more elderly retaining their natu-
ral teeth, the need to understand the nature
and cause of root surface lesion is of great
importance. Preventive measure that in-
clude proper oral hygiene, plaque control,
fluoride therapy and avoidance of remova-
ble dentures are required prior to and after
dental treatment ®*%

So, the purpose of this study was to
investigate the prevalence of root surface
caries and its association with some risk
factors in adult population aged 20-70
years in Mosul City, to get some informa-
tion on root surface caries in order to focus
attention on an important dental problem
that is likely to become more significant in

(R-D) + (R-F)

RCI=
(R-D) + (R-F) + (R-N)

Where: R-D: Recession with decayed
root surface

R—F: Recession with filled root surface

R-N: Recession with sound root sur-

future.

MATERIALS AND METHODS

The study was conducted in Mosul
City, which is subdivided into urban and
rural areas.

A random sample of 231 subjects was
collected, 115 from an urban and 116 from
a rural areas. Urban sample consisted of 73
males and 42 females and rural sample
consisted of 71 males and 45 females; all
aged from 20 to 69 years old. Each sample
group was divided into five age groups:
20-29, 30-39, 40-49, 50-59, and 60-69
years.

The questionnaire forms were com-
pleted by the dentist which include name,
age, sex, medical condition and use of me-
dication, saliva condition (flow) and area
of residency.

Intraoral examination was carried out
using plane mouth mirror, sickle—shaped
explorers and periodontal probes. All sub-
jects were examined while seated in a den-
tal chair. Each person was examined for
root surface caries, pocket depth and tooth
missing. Root caries examination criteria
described by Banting et al. @ for identifi-
cation of root caries which are:

Score 1: A discrete well-defined and
discoloured soft area.

Score 2: An explorer enters easily and
displays some resistance.

Score 3: The lesion is located either in
the cement—enamel junction or wholly on
the root surface.

Radiographs were not taken for any of
the participants because of practical limita-
tions.

Root caries index (RCI) was calculated
for each subject according to Katz ® as
follows:

X100

face

Gingival recession was recorded as
present if at least 0.5 mm of root surface
was visible.
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Root caries among adult population

Further classification of decayed sur-
face was recorded according to severity by
Billings et al. (26):

Grade I: Incipient.

Grade 11: Shallow

Grade I11: Cavitation

Grade IV: Pulpal involvement.

The depth of the pocket was scored for
each tooth in the sextant from the four sur-
faces (buccal or labial, lingual or palatal,

of the black band and the 8.5 mm ring).

3: Loss of attachment 9-11 mm (ce-
mento-enamel junction between the 8.5
mm and 11.5 mm rings).

4: Loss of attachment 12 mm or more
(cemento-enamel junction beyond the 11.5
mm ring).

Analysis of the data included percen-
tage, calculation of means, Student's t-test,
chi-square test and analysis of variance

mesial and distal) and the one with great- (ANOVA) at p <0.05.
est depth was recorded only. (27)
The extent of loss of attachment was RESULT

recorded using the following codes ac-
cording to World Health Organization:
(27)

0: Loss of attachment of 0-3 mm (ce-
mento-enamel junction not visible).

1. Loss of attachment of 4-5 mm (ce-
mento-enamel junction within the black
band).

2: Loss of attachment 6-8 mm (cemen-
to-enamel junction between the upper limit

Distribution of the sample by age,
gender and side were shown in Table (1).
The sample consisted of 231 subjects, di-
vided into 5 age groups with 10 years in-
terval (20-70 years old). In urban area, the
proportion of males (31.6) was much
higher than that of females (18.2). also, the
proportion of males in rural area (30.7)
was much higher than females (19.5).

Table (1): Distribution of studied sample according to site, gender and age.

Urban Rural Total
Age (Years)

Male Female Male Female Male Female

No. % No. % No. % No. % No. % No %
20-29 14 192 10 238 13 183 5 111 27 188 15 17.2
30-39 10 137 6 143 10 141 9 200 20 139 15 17.2
40-49 19 260 8 190 9 127 6 133 28 194 14 161
50-59 13 178 7 167 28 394 9 200 41 285 16 184
60-69 17 233 11 262 11 155 16 356 28 194 27 311
Total 73 316 42 182 71 307 45 195 144 623 87 37.7

Table (2) showed that the prevalence
of root surface caries (RSC) in the age
group (20-29) years was 5.97 and the pre-
valence increased with the increase of age

age group (60-69) years. No significant
difference occurred between urban and
rural area in all age groups except in 30-39
years old.

to reach the highest mean (28.01) in the

Table (2): Mean of root caries index with age between urban and rural regions.

Age Group Urban Rural Total

(Years)
No. Mean +SD No. Mean +SD No. Mean +SD
20-29 24 3.34a 992 18 947ab 1456 42 597a 191
30-39* 16 13.78ab 18.05 19 2.36a 407 35 7.58a 2.30
40-49 27 2511bc 2334 15 16.22bc 16.12 42 21.94b 3.28
50-59 20 19.16bc 2115 37 25.73cd 2293 57 23.43b 296
60-69 28 2783c 2343 27 28.18d 1486 55 28.0l1b 2.63
Total 11 18.62 21.79 11 18.72 19.37 231 18.67 1.35

5 6
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Mean of root surface caries with
gender was shown in Table (3). In urban
area for the total sample, RCI was similar
in males and females (18.62 and 18.6 1,

respectively), while in rural area the RCI
was higher in females (20.91) than in
males (17.33) and the differences were
statistically insignificant

Table (3): Mean of root caries index with gender between rural and urban areas.

Gender Urban Rural Total

No. Mean + SD No. Mean + SD No. Mean *SD
Males 73 18.62 2154 71 17.33 19.27 144 1799 1.70
Females 42 18.61 2249 45 20.91 19.55 87 19.81 2.24
Total 115 18.62 21.79 116 18.72 19.37 231 18.67 1.35

Significant difference existed between rural and urban areas (p < 0.05).

The severity of root caries is shown in
Table (4). Grade | had the greatest percen-
tage irrespective of the age group with
percentage of 42.6% for urban and 41.4%
for rural areas, followed orderly by grade

Il (23.5% for urban and 30.2% for rural
areas), then grade 111 (22.6% for urban and
23.3% for rural areas), and finally grade
IV (11.3% for urban and 5.1% for rural
areas).

Table (4): Number and percentage of sample according to the severity of root caries by

age group.
. Age Gl G2 G3 G4 Total
Site
(Years)
No. % No. % No. % No. % No. %
20-29 22 91.6 2 8.3 0 0.0 0 0.0 24 100
30-39 7 43.8 8 50.0 1 6.3 0 0.0 16 100
Urban 40-49 7 25.9 5 185 11 40.7 4 148 27 100
50-59 5 25.0 6 30.0 8 40.0 1 5.0 20 100
60-69 8 28.6 6 21.4 6 21.4 8 28.6 28 100
Total 37 42.6 27 235 26 22.6 13 11.3 115 100
20-29 17 94.4 1 5.6 0 0.0 0 0.0 18 100
30-39 16 84.2 3 15.8 0 0.0 0 0.0 19 100
Rural 40-49 5 334 8 53.3 2 13.3 0 0.0 15 100
50-59 10 27.0 14 378 10 27.0 3 8.1 37 100
60-69 0 0.0 9 333 15 55.6 3 111 27 100
Total 48 41.4 35 302 27 23.3 6 5.1 116 100

Chi —square test between urban and rural areas for the total age group: ¥2 =3.906, df =4, p=0.419 (Not

significant).

Table (5) demonstrated the mean
number of missing teeth for both subjects
from urban and rural areas. The mean

number of the missing teeth increased with
the increase of age for all subjects affected
by root surface caries.

Table (5): Relationship between root surface caries index and missing teeth according to
age and gender.

Age Male Female Total
Group
(Years) “Mean +SD Mean +SD Mean =SD
20-29 0.66 0.83 1.73 1.70 1.04 1.30
30-39 1.65 1.59 1.46 1.59 1.57 1.57
40-49 1.89 2.43 2.57 2.02 2.11 2.33
50-59 4.24 4.76 6.31 3.87 4.82 4.59
60-69 7.10 4.85 7.11 3.34 7.10 4.14
Total 3.31 4.19 4.33 3.71 3.69 4.04
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Table (6) and Figure (1) showed the between 30-39 and 60-69 years age groups
relation of root surface caries to missing only between urban and rural areas.
teeth. There was a significant difference

Table (6): Relation between rural and urban subjects with root caries index and missing
teeth.

Age

Urban Rural Total
Group

(Years) “No. Mean SE No. Mean SE No. Mean SE
20-29 24 1.33a 0.29 18 0.66 a 0.22 42 1.04 a 0.20
30-39* 16 250a 0.43 19 0.78 a 0.19 35 157 a 0.66
40-49 27 1.77 a 0.48 15 2.73ab 0.48 42 211a 0.36
50-59 20 5.45b 1.02 37 4.48 Db 0.76 57 482b 0.60
60-69* 28 5.85b 0.83 27 8.40 c 0.66 55 7.10c 0.55
Total 115 341 0.35 116 3.94 0.39 231 3.69 0.26

Significant difference existed between rural and urban areas (p < 0.05), Means with different letters
vertically were statistically significant (p < 0.05).
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Figure (1): Relation between rural and urban subjects with root caries index and missing teeth
and pocket depth.

The findings of this study revealed that the 67.8% and 76.7%, respectively; and their
higher percentage of subjects with root pocket depth was 0-3 as shown in Table
surface caries in urban and rural areas was (7).

Table (7): Number and percentage of subjects from rural and urban areas with root caries in
relation to the pocket depth.

Root Car_les Site Total
Index with urban Rural
Pocket No. % No. % No. %
<3 78 67.8 89 76.7 167 72.3
4-5 30 26.1 25 21.6 55 23.8
6-8 6 5.2 2 1.7 8 35
9-11 1 9 0 0.0 1 4.0
>12 0 0.0 0 0.0 0 0.0
Total 115 100 116 100 231 100
Chi —square test: 2 =4.175, df =3, p=0.243 (Not significant).
Al-Rafidain Dent J 352
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Table (8) and Figure (1) showed the
mean pocket depth in relation to root sur-
face caries. There was no significant dif-

ference between urban and rural areas
among all age groups except 30-39 years
age group.

Table (8): Relationship between rural and urban subjects with root caries index and pocket

depth.

Age Urban Rural Total

Group
(Years) “No. Mean +SD  No. Mean +SD  No. Mean +SD
20-29 24 1.04 a 0.20 18 1.11a 0.32 42 1.07 a 0.26
30-39* 16 1.18a 0.40 19 1.00a 0.00 35 1.08 a 0.28
40-49 27 1.37a 0.62 15 1.13a 0.35 42 1.28 a 0.55
50-59 20 1.50 a 0.51 37 1.24 a 0.49 57 1.33a 0.51
60-69 28 217b 1.96 27 1.81b 0.96 55 200b 1.50
Total 115 1.49 1.11 116 1.30 0.63 231 1.39 0.91

Significant difference existed between rural and urban areas (p < 0.05).Means with different letters

vertically were statistically significant (p < 0.05) using Duncan’s Multiple Range Test.

Table (9) showed the relation of root
surface caries with some risk factors. The
mean of subject with root surface caries
who has systemic

disease was higher for both rural and
urban areas (23.20 and 29.60, respectively)
than that without systemic disease (17.36
and 16.58, respectively). There was a sig-
nificant difference in urban region only at
p <0.05.

The same results were shown for sub-
jects with root surface caries who take
medication chronically for rural and urban
regions (21.64 and 32.28, respectively)
than that of those without medication in-
take (17.99 and 16.41, respectively). The

difference was significant in urban region
at p<0.05.

Also, the mean of smokers with root
surface caries was higher for both regions
(20.54 and 24.13, respectively) than the
mean of those without smoking (18.02 and
15.68, respectively). The difference was
significant in urban area only at p < 0.05.

The mean of subjects with root surface
caries who complain from decreased sali-
vary flow (dry mouth) was higher for both
rural and urban areas (24.98 and 26.65,
respectively) than the mean of those with
normal salivary flow (16.82 and 16.27,
respectively). The difference was signifi-
cant in urban region only at p < 0.05.

Table (9): Relation between rural and urban subjects with root caries index and risk factors.

. Urban Rural Total
Risk Factor
No. Mean *SD No. Mean +*SD No. Mean *=SD
Disease V_Vith 18 29.60 1948 27 2320 16.29 45 2576 17.71
Without 97 1658 21.68 89 17.36 20.10 186 16.95 20.88
Student’s t -test t= 2.375, df = 113 t=1.378,df =114
P=0.019(S) P=0.171(NS)
Drug With 16 3228 23.82 23 2164 1553 39 26.91 19.79
Without 99 16.41 20.74 93 17.99 20.22 192 17.18 20.45
Student’s ¢ -test t=2.780, df = 113 t=0.807, df =114
P=0.006(S) P=0.421(NS)
Smoking With 40 2413 1996 32 2054 19.17 72 2254 19.56
Without 75 15.68 22.28 84 18.02 19,52 159 16.92 20.83
Student’s ¢ -test t=2.007, df = 113 t=0.625, df =114
P=0.047(S) P=0.533(NS)
Saliva Normal 89 16.27 21.47 89 16.82 1942 178 16.55 2041
Hypo. 26 26.65 21.37 27 2498 18.18 53 25.80 19.64

Student’s t -test

t=2.169, df = 113
P=0.032(S)

t=1.939, df = 114
P=0.055(NS)

S: Significant difference (p < 0.05); NS: No significant difference (p > 0.05).
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Table (10) showed that in the total
sample the percentage of root surface ca-
ries severity in both urban and rural areas
was increased from grade | to 111, then
decreased with grade IV with subject hav-
ing medical disease, medication intake,

hyposalivary flow and smoker subjects but
decreased from grade | to IV with medi-
cally fit, without medication intake, nor-
mal salivary flow, and non smoker sub-
jects.

Table (10): Relationship between severity of root surface caries in rural and urban areas
and risk factors

Urban Rural
Risk Factor Severity NG Yes No Yes

No. % No. % No. % No %

Gradel 48 495 1 56 44 494 4 1438

Disease Gradell 21 216 6 333 27 303 8 296
Grade Il 19 196 7 389 15 169 12 444

GradelV 9 93 4 222 3 34 3 112

Gradel 48 485 1 63 45 484 3 130

Drug Gradell 22 222 5 312 28 301 7 305
Gradelll 20 202 6 375 17 183 10 435

GradelV 9 91 4 250 3 32 3 130

Gradel 42 560 7 175 38 452 9 282

Smoking Gradell 15 200 12 300 23 274 10 31.2
Grade Il 11 147 15 375 18 214 12 375

GradelV 7 93 6 150 5 60 1 31

Gradel 44 494 5 192 46 517 2 715

saliva Gradell 18 202 8 308 24 269 11 407
Grade Ill 16 18.0 11 423 16 18.0 11 40.7

Grade lV 11 124 2 1.7 3 34 3 111

DISCUSSION caries.

Root surface caries has been and con-
tinued to be a major problem for dentate
elderly adults. As such management of
root caries in older population is predicted
to be one of the greatest challenges facing
dental team in the future. @

From the findings of this study, the
distribution of the study sample according
to age and gender as shown in Table (1),
which illustrated that the percentage of
males in all age groups was higher than
that of females. This result was in agree-
ment with other studies in Mosul City. @®
%) This may be due to the fact that females
look after their teeth better than

males.

In general, the mean root surface ca-
ries obtained in this study for both urban
and rural regions was higher than that re-
ported by AlSayagh®® in Mosul City
(6.34). This could be due in part to varia-
tion in sampling method, sample size, sex
distribution and the criteria used in finding

Al-Rafidain Dent J
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The study revealed that RCI rate tend
to be increased with age. This confirmed
the findings of other studies. ®**” This
may be attributed to the fact that the older
subjects have been exposed longer time to
risk factors, thus their tendency for root
caries occurrence will be greater.

Regarding gender difference, in urban
area RCI was similar in males and fe-
males, while in rural area females have
higher RCI (20.91) than males (17.33). It
is possible that this observation is related
to the number of natural teeth remaining
and to the oral hygiene and extent and se-
verity of periodontal disease which also
has been shown to vary between the gend-
ers.

The findings of the present study relat-
ing to caries severity shown

in Table (4) revealed that according to
Billings et al. classification @@, that for
both genders grade | reported the highest
percentage followed by grade Il, then
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grade Il and finally grade IV reported the
least percentage. This finding agreed with
the result obtained in other studies,®" %
but disagreed with the result obtained in
other studies. ®*) As the individual be-
come older, grades II, 111 and 1V increased
with age in both genders which may be
attributed to the irreversibility of root ca-
ries and its progressiveness.

Grade IV of root caries exhibited the
lower percentage than other grades for all
age groups. This may be attributed to the
fact that most of persons affected with root
surface cars are never seeking treatment of
their root surface caries, and after pulp
involvement which is a painful condition,
they extract their tooth.

As shown in Table (5), the mean num-
ber of missing teeth in relation with age
increased, the cause might be due to that
younger people may be more aware of
their dentition status than older ones. In
addition to that periodontal disease are
reported to be increasing with age. (34-36)

The result from Table (7) showed that
the higher percentage of subjects with root
surface caries recorded pocket depth 0-3
mm. this finding was in agreement with
the findings reported by other research-
erS.(28’ 37)

The findings of this study were in
agreement with Al—Sayagh study ® in
that subjects with pocket have more root
caries index as shown in Table (8) and
Figure (1). This may be because pocket
formation occur as a result of recession of
gingiva and denudation of the root surface.

According to this study, Table (9)
showed that subjects with root surface ca-
ries reported higher mean with subjects
taking medication chronically than that
reported for those have not use medication
with significant difference at p < 0.05 in
urban region. These findings were in
agreement with other studies. ** 2 3 go,
many of these drugs as a side effect can
cause hyposalivation and impair oral de-
fense and as end result, more chances for
root surface caries.

Medical condition may influence the
oral environment of the patient and in-
crease the risk of root caries. So, the find-
ings of this study showed that subjects
with medical condition have higher mean
of root surface caries in both rural and ur-

ban areas than that of medically fit sub-
jects. The diffetences were significant at p
< 0.05 for urban but not significant in rural
regions. This was in agreement with other
studies.%®)

This study concluded that subjects
with root surface caries which have de-
crease in salivary flow reported increase in
mean of root caries in both rural and urban
regions than that with subjects having
normal salivary flow. The differences were
significant at p < 0.05 in urban but not sig-
nificant in rural regions.

Saliva is extremely important as a pro-
tective agent against root caries because of
its ability to buffer and dilute intraoral acid
and to assist the removal of food debris
and microorganisms from tooth surface.
Deficiency of saliva severely compromises
an essential defense mechanism. ©®

Smoking may also changes the physi-
ologic condition of the oral cavity and
therefore increase the risk of root surface
caries. As shown in the results of this
study, subjects with smoking have higher
root surface caries mean for both rural and
urban regions than that of non smoker sub-
jects. The differences were significant in
urban region at p < 0.05 but not significant
in rural region.

The significant differences in urban
region may be due to the evidence that
root surface caries occurs frequently in
less developed societies due to lack of so-
cial support network and less education in
this region.

Table (10) showed that the severity
percentage of root surface caries was in-
creased in subjects with medical disease,
medication use, smoker subjects and hypo-
salivary flow subjects but decreased in
medically fit, no medication use, non
smokers and normal salivary flow sub-
jects. This may be attributed to the fact
that root caries lesion is initiated on a root
surface exposed to the oral environment
which physiologically affected by these
factors. The decrease in grade IV percen-
tage in subjects with medical disease, me-
dication intake, hyposalivary flow and
smoker subjects may be attributed to teeth
extraction due to pain.

Finally, the prevalence of data of root
surface caries indicated that the sample
was considered as high risk group to root

Al-Rafidain Dent J
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caries, especially those with old age. The
adult population in this study need a pre-
ventive and curative programs which in-
clude dental health education to stimulate
individuals to adopt proper oral hygiene
habits. This may prevent the progression
of periodontal disease and prevent root
caries. Also, the use of different types of
topical application of fluoride as fluori-
dated mouth rinses, fluoride dentifrices
and fluoride gel to arrest the root caries. In
addition, there is a high need for dental
treatment for those with very high percen-
tages of root caries.

CONCLUSIONS

The results of the present study
showed that the root surface caries is re-
garded to be high in both rural and urban
population, especially elderly people. For
this reason the adult population need a
preventive and curative programs which
include dental health education and use of
different types of fluoride. In addition
there is a high need for dental treatment
for those with very high percentages of
root caries.
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