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Dental erosion, soft-drink intake, and oral health in young Saudi men, and 
the development of a system for assessing erosive anterior tooth wear 

Ann-Katrin Johansson, Anders Johansson, Dowen Birkhed, Ridwaan Omar, 
Salah Baghdadi and Gunnar E. Carlsson 
Departments of Cariology and Prosthetic Dentistry, Faculty of Odontology, Goteborg University, 
Goteborg, Sweden, and Department of Dentistry, Armed Forces Hospital, and Department of 
Restorative Dentistry, College of Dentistry, King Saud University, Riyadh, Saudi Arabia 

Johansson A-K, Johansson A, Birkhed D, Omar R, Baghdadi S, Carlsson GE. Dental erosion, soft-drink 
intake, and oral health in young Saudi men, and the development of a system for assessing erosive anterior 
tooth wear. Acta Odontol Scand 1996;54:369-378. Oslo. ISSN 000 1-6354. 
The aim of the study was to investigate some aspects of the oral health of male Saudi military inductees 
with special reference to soft-drink consumption, dental erosion, caries and fluorosis prevalences; a second 
aim of the study was to develop a system for assessing dental erosion. The material comprised a random 
selection of 95 individuals with a mean age of 20.9 years (range, 19-25 years). A questionnaire survey was 
made of each individual’s dietary and oral hygiene habits and general and oral health, in addition to 
clinical, study cast, radiographic, and photographic examinations. The results showed that soft-drink 
consumption in the sample (2 = 247 l/year) far exceeded that found in Western populations and that 
professional and self-administered dental care were generally scant. Twenty-eight per cent of the maxillary 
anterior teeth showed pronounced dental erosion. Fluorosis was a common finding, and the number of 
untreated carious cavities was high. DMFT (f= 10.0; DT = 7.7; MT = 0.5; F T  = 1.8) and DMFS 
( 2 ~ 1 8 . 3 ;  DS = 12.6; MS = 2.5; FS = 3.2) were higher than those of comparable Western populations 
and showed an approximately threefold increase over a period of about 18 years as compared with that 
previously reported in a similar Saudi sample. In view of the high frequencies of dental erosion, untreated 
carious cavities, and fluorosis reported here and the strong indication of an increasing caries prevalence, 
the need for serious recognition of the implications in the planning of future dental health care programs is 
stressed. 13 Dental canes; diet;Juorosic; oral ty,giene; tooth erosion 

Ann-Katrin Johatuson, Department of Cariology, F a d &  of Odontologv, Medicinaregatan 12, 9413 90 Goteborg, Sweden 

The Kingdom of Saudi Arabia is the largest of several 
countries located on the Arabian peninsula, occupying 
approximately 80% of its total land mass. From a 
mainly nomadic existence, the population has, over the 
past 2 to 3 decades, experienced unparalleled develop- 
ment. The size of the population has increased about 
fouifold since the beginning of the 1960s, and, with this, 
there has been a large relocation from rural to urban 
areas and a concomitant shift towards urban lifestyles 

The present generation of young Saudis have spent 
most of their lives in the oil boom period, which started 
in the late 1960s. In such rapidly changing social and 
economic environments, dietary alterations are inevi- 
table, and regular promotional drives and incessant 
advertising carried out by the media, frequently 
targeting the young, have undoubtedly played a 
significant role in modifying dietary habits. The 
deleterious effects of, for example, increased consump- 
tion of refined carbohydrates, as in sweets and soft 
drinks, on oral health have previously been reported (2, 

Of special concern in the Arabian peninsula is the 
climate, which most likely affects the diet. The terrain is 
largely desert with extremely hot climatic conditions for 
most of the year. Fluid intake and, in particular, 

(1). 

3). 

consumption of beverages are high. Among the soft 
drinks, cola-type drinks are the most frequently 
consumed. The mechanisms by which such beverages, 
and their frequently present caffeine content, affect oral 
health (2-10) and also general health (11, 12) have 
gained considerable interest in the literature. 

Fluorosis is a common finding in several areas of 
Saudi Arabia (13, 14) and can partly be ascribed to the 
use of uncontrolled wells as a source of drinking water 
by local communities. In addition, high ambient 
temperature and altitude are factors that are known 
to increase the degree of fluorosis (1 5), factors clearly 
present in the Saudi environment. Apart from esthetic 
implications, fluorosis has been extensively investigated 
in relation to caries prevalence and is also possibly 
associated with the development of tooth wear (1 6). A1 
of these problems, in addition to a high prevalence of 
untreated caries, are commonly observed in the Saudi 
population (1 3). 

Tooth wear in young adult Saudis has been the 
subject of several investigations. It has been shown that 
the severity of tooth wear in Saudis significantly exceeds 
that found in similarly aged Western populations (1 7). 
Tooth wear has a multifactorial etiology and is also 
frequently the result of more than a single wear- 
producing mechanism (17, 18). In the cited Saudi 
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srudies, however, no distinction was made among 
(-1-osive, attritional, and abrasive influences (1 7). Clinical 
tlrtection of early signs of erosive wear is difficult, 
hrcause or the likely concurrent processes of abrasion, 
crosion. and attrition, which are, or may have been, 
rcsponsible for the observed condition (19-2 1). Never- 
theless, severe denl.al erosive wear has frequently been 
:)bservetl by us in the Saudi population, although its 

1eni:e and severity remain unreported. 
en the observations of high prevalences of caries, 

tlriorosis, tooth wear and dental erosion in particular, it 
is cviderit that the Saudi community presents a special 
pattern of oral problems. It is the purpose of this study, 
therefbrr, 10 investigate and report on the oral health of 
young Saudi inductees by means of a questionnaire and 
clinical examination. Further statistical analyses of 
tlental erosion and its etiologic associations, in addition 
t o  the results of some other correlations tested, will be 
pi-esrntcd in ;I subsequent article. 

Materials and methods 
Putinit vledzon 

One hundred malr military inductees were randomly 
dectcd fi  om the coniputer register at the Military 
t ndem) ,  Riyadh. Nincty-five attended and completed 

i h c  txaniination Mean age was 20.9 years (range, 
1 ‘1  25 \ears). 

Qua tionnaitu 
By means of a bilingual questionnaire (Arabic and 

English). a history was obtained from each participant 
LO assess the role of various possible factors related to 
oral health in general and to caries development and 
rlcntal crosion in particular. The questionnaire included 
iiiestions on types of food and beverages consumed, 

iiuniber of daily meals, and between-meal sweets and 
drinks. In addition, medication intake, general health 
conditions, symptoms of temporomandibular disorders 
(TMD), parafunctional and oral hygiene habits, sub- 
jective complaints, and rhe perceived need for treatment 
v;tre recorded. .4 professional translator. who was 
irairird in  the use of the questionnaire, performed the 
interview, with each of the participants, while the 
principal investigator (A.-K. Johansson) checked the 
cumpletcd questionnaire for accuracy at the end of each 
irivesligation day. 

~ h i z ~ d  aanzznatzon 
411 cliiiical investigations were performed by one 

1111 estigator (A’-K Johansson) and included recordings 
of \e\n-iry of dental erosion, number of buccal cervical 
tl i  frcr5, x~sible plaque index (VPI), gingival bleeding 
index /(;KI), DMFT and DMFS, and severity of 

Table 1. Ordinal scale used for grading severity of dental erosion on 
buccal and lingual surfaces of maxillary anterior teeth 

Grade Criteria 

0 No visible changes. 
Developmental structures remain. 
Macro-morphology intact. 
Smoothened enamel. Developmental structures have totally 

or partially vanished. 
Enamel surface is shiny, matt, irregular, ‘melted’, rounded or 

flat. 
Macro-morphology generally intact. 

Macro-morphology clearly changed. 
Facetting or concavity formation within the enamel. 
No dentinal exposure. 
Enamel surface as described in grades 1 and 2. 
Macro-morphology greatly changed (close to dentinal 

exposure of large surfaces). 
or 
Dentin surface exposed 5 1 /3. 
Enamel surface as described in grades 1, 2 and 3. 
Dentin surface exposed > 1/3. 

Pulp visible through the dentin. 

1 

’ 2 Enamel surface as described in grade 1.  

3 

4 

01 

Note: approximal erosion and presence of ‘shoulder’ should he 
recorded. 

fluorosis, in addition to a radio\graphic examination 
(four bitewing radiographs). Third molars were ex- 
cluded from all examinations. Maxillary and mandib- 
ular algmate impressions were made in perforated stock 
trays and poured in diestone. Intraoral color transpar- 
encies (maxillary and mandibular occlusal, left and right 
lateral, frontal, palatal-anterior, and lingual-anterior 
views) were taken of all individuals. After GBI and VPI 
were recorded, meticulous cleaning of the teeth was 
performed, which included professional supragingival 
scaling and polishing with prophypaste. The teeth were 
carefully dried with an air syringe before assessment of 
fluorosis and erosion and photography. 

Assessment of dental erosion, cenrical defects, cuppings, and znrwai 
and occlusal wear 

Grading of erosion was performed by using a 
modified version of an ordinal scale described by Eccles 
(22) (Table 1). The recordings were performed by one 
examiner (A.-K. Johansson) after a period of examiner 
training and calibration with two other investigators (A. 
Johansson and G. E. Carlsson). It became obvious that 
accurate assessment of the different grades of dental 
erosion was very difficult in the case of maxillary and 
mandibular premolars and molars and mandibular 
incisors. In addition, the incisal surfaces were excluded 
from the examination because of the difficulties in 
distinguishing between attritional and erosive influences 
on those surfaces. Therefore, only maxillary incisors and 
canines were graded and, furthermore, only the buccal 
and lingual surfaces. The final erosion score was 
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Table 2. Means (4, standard deviations (s), and ranges (R) of 
beverage consumption in ml/week in the sample (n = 95); present 
consumption (present) and consumption before starting military 
service (past) 

obtained from the combined assessments of clinical 
grading, study cast examination, and evaluation of 
intraoral transparencies. To assess the severity of 
erosion, a mean value index of all graded surfaces was 
calculated for each individual. The presence of 
‘shoulders’ and/or approximal erosion was also as- 
sessed. 

Cervical defects on the buccal surfaces were scored 
clinically for all the teeth in the dentition and recorded 
as the number of defects present in each individual. 
Apart from the requirement of clear demarcation, no 
distinction between different morphologies of the 
defects was made. Cuppings (concavities with a ‘peep- 
hole’ of dentin exposed, usually on the cusp tip) on all 
first molars were read from color transparencies and 
study casts and recorded as total number of affected 
teeth per individual. 

Evaluation of occlusal and incisal wear was per- 
formed on a tooth-by-tooth basis on the study casts by 
two examiners (A.-K. Johansson and A. Johansson), by 
means of a previously used, analyzed, and described 
ordinal scale, which assigned a score to each degree of 
wear (17). Mean indices for the dentition and for the 
anterior (canines and incisors) and posterior (premolars 
and molars) teeth were calculated. In cases of disagree- 
ment, a final grade was mutually reached. The 
conditions of examiner calibration, the achievement of 
examiner concordance, and method reliability have 
been previously described (1 7). A few teeth that were 
fractured or had extensive restorations were excluded 
from evaluations of both erosion and wear. 

Assessment of Vpr, GBI, D M q  DMFS, andJluorosti 
VPI and GBI were recorded for each tooth on the 

buccal, mesiobuccal, and lingual surfaces in accordance 
with Ainamo & Bay (23). DMFT and DMFS were 
assessed in three ways: A) in accordance with WHO 
recommendations (24); B) including approximal caries 
detected in bitewing radiographs and extending radio- 
graphically to, or beyond, the amelodentinal junction; 
and C) including approximal caries detected in bitewing 
radiographs and extending ?2/3 of the enamel 
thickness. For the second method of assessment (B), 
DMFr  and DMFS were also divided into their 
components-that is, D (decayed), M (missing), F 
(filled), T (teeth), and S (surfaces). Severity of fluorosis 
was graded on a tooth-by-tooth basis, using a combined 
clinical and color transparency assessment, on the basis 
of the T F  index (15). 

Stattitical methods 
All statistical analyses were performed on an IBM 

Personal Computer, using the Statistical Package for 
Social Sciences (SPSS, Release 6). 

lntraexaminer concordance in use of the scale for 
grading erosion was tested by the examiner (A.-K. 

Trpe of drink 2 S R 

Cola-type (regular) 
Present 
Past 

Present 
Other soft drinks (regular) 

Past 
Fruit juice 

Present 
Past 

Tea (sweetened), present 
American coffee (sweetened), present 
Arabic coffee (unsweetened), present 

4276 2221 
7175 3949 

475 1179 
186 1291 

1238 428 
13 86 

5081 2376 
44 230 
38 89 

0-10,065 
0-23,100 

0-7590 
0- 10,500 

0-2550 
0-835 
0-1 1,550 
0-1750 
0-700 

Johansson), performing two successive blind assessments 
after an interval of 2 weeks, on each of the buccal and 
lingual surfaces of 120 teeth, corresponding to 230 
buccal and lingual surfaces (1 0 surfaces ungradable) in 
20 individuals on a randomly selected and ordered 
basis. Differences between variables were tested by 
using Student’s t test for independent samples. 

Results 
Questionnaire 

L?ietaT habits. All subjects ate three main meals per 
day, and owing to the military regimen, meals were also 
consistently uniform within the sample. Twelve per cent 
drank water during or just after meals, whereas the 
others drank sweetened tea (44%), soft drinks in 
combination with other beverages (23%), or sweetened 
tea in combination with water (2 l?’~). Eighteen per cent 
reported drinking only water as a between-meals drink; 
the rest mainly drank regular cola-type drinks (73%) 
and/or other regular soft drinks (9Ol0) .  Weekly intake of 
sweets was reported by 54% as nil and by 46% as 1 or 
more. For the total sample, the mean number of sweet 
intakes was 3.2 per week (s = 4.57, R = 0-21). The 
weekly consumption of cola-type drinks, other soft 
drinks, fruit juice, tea, and coffee is shown in Table 2. It 
is noteworthy that the declared mean intake of cola-type 
drinks before starting military service was considerably 
higher (1.6 times) than that currently consumed. Weekly 
fruit consumption is shown in Table 3, the most 
frequently consumed item being dates (12.2 intakes/ 
week). 

Oral &&me habits. Twenty-five per cent of the subjects 
reported not cleaning their teeth, 57% doing so 
occasionally (defined as ?once/week for the past 2 1  
year), and 18% once or more daily for the past 2 1 year. 
On average, those who reported cleaning had done so 
for the past 3.5 years (s = 2.32, R = 1-10). Of those 
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l dbk 
“~siimpricln in units or mtakes/week within the sample (n = 95) 

Xleans (A? arid ranges of selected fruit and vegetable 

ltrni Y Range 

.ipples ‘no. of units) 2.5 0-7 
Cilrus fruits (no. of units) 3.2 0-14 
I)atch :no. of inrakrs) 12.2 0-77 
Grapes po. of intakes) 0.8 0-3 
c)livcs i n o ,  ot‘ intakesj 0.9 0-14 
Pickles :no. of inrakrs) 0.04 0-3 
‘I‘onla1ot.b ;no. of units) 1.6 0- 7 

-.- 
,J”O ~ 1 1 0  reported cleaning their teeth, 24% used 
mis\c,ih I X  = 2 6 \ears, s = 2.0, R = 1 -8), 44% a 
iooihbruih in= ‘i 3 years; s = 2.5, R = 1-10), and 
i2Y0 ‘1 coriibinntion of toothbrush and miswak (2 = 4.4 

\ c  ni 5. \ 2 0. R = 2 8). Twenty-four per cent never 
i tooihpaSte, i S %  used it occasionally (defined as 

-once/~cck),  and I7 ‘% once or more daily (toothpaste 
i~id M ‘15 nlway.; fliioride-containing). With regard to the 
t( ( hniquc used for cleaning the teeth, 43% reported ‘no 
yccial trciinique‘, 36V0 ‘up and down’, 14% ‘back and 
ftx-v..ard’, and 796 a combination of ‘up and down’ and 
‘tm k ,itid forward’ 

I m n u i  and oral health problems. The presence of 
tistcxmic diseasc was only reported by one indimdual 
tit rniatit~s~, and regu1.x medicine consumption by four 
indi\iduals Thirt) -tho per cent reported dryness of the 
inoutli 2 1”h bruxism, 61% occasional headache, and 
W) J 0( cnsiondl b i t q  habits (nail-, pen-, nut-biting, 
. ~ n d  50 forth) (Table 4) Dental-related problems were 
romnion within the sample, and 73% reported one or 
rriore i\niptoms The single most common complaint 
M A S  ‘pain’ (.12O/b’i, followed by ‘worn teeth’ (39%), 
( dietic s (‘L6%), ’tooth sensitivity’ (22%), and ‘difficulty 

in rhewmg’ (9%) (one or more symptom could have 
l)wn pesen t  in each indiwdual) 

Awarencs r. Seventytwo per cent of the subjects ‘never 
o r  seldoni wsitrd a dentist’, 11% ‘visited a dentist at 
kn\t e l  rry 5 year.;’, and 17% ‘visited a dentist once or 
more e\ cn, year’ With regard to their awareness of the 
danger to oral health of intake of regular (sugar- 

‘i’aldc -1. Percentage frequency distributions of some of the responses 
t o  th?  questionnaire in  relation to general and oral health (n = 95) 

Yes, Yes, 
No, occasionally, now, 

I ) o  -.ou, o1 hale vou sufTcr(edj from- o/o Yo Yo 

99 1 
57 39 4 
79 15 6 
68 32 
95 5 
37 61 2 
90 10 
90 10 

Table 5. Means (3, standard deviations (sj, and ranges of the DMF 
indices assessed in accordance with WHO (A); including the 
radiographic diagnosis of approximal carious lesions extending to, 
or beyond, the amelodentinal junction (Bj; and including the 
radiographic diagnosis of approximal carious lesions extending 
2 2 / 3  of the enamel thickness (C); and, using the first radiographic 
method of assessment (B), (ant) = including maxillary/mandibular 
canines and incisors; (post) = inchdin: maxillar)./maridibular prr- 
molars and molars, within the sample (n = 95) 

r Range 

D M F I  (A) 
DMFT (B) 
DMFT (C) 
DMFS (A) 
DMFS (B) 
DMFS (C) 
DMFT (ant) 
DMFS (ant) 
DMFI (post) 
DMFS (post) 

9.7 
10.0 
10.5 
17.5 
18.3 
19.4 

1.2 
I .9 
8.9 

16.5 

5.6 
5.4 
.5.5 

13 5 
13.9 
1 4 . 1  
2 0  
:3.9 
4 3  

1 I 5 

(J-24 
0 21 
0- 2.1 
(I 7 3  
0-75 
0-75 
0~ 10 
0- 21 
0- I 6  
Ob5.1 

containing) soft drinks, 35% were unaware ofthis; as to 
their awareness of the effect of diet soft drinks, 9O0% said 
they were not dangerous. Fruit juices and fruits were 
not considered to be harmful to oral health by 84O/0 and 
95%, respectively, and 2% stated that sweets were not 
harmful. 

ClinlcaE examination 
The mean number of teeth correspondrd to 27, with 

a range of 19-28. On  the basis of Angle‘s classification, 
85% were class I, 8% class 11, and 7OiO class 111. hlean 
DMFT and DMFS without the aid of radiographs 
corresponded to 9.7 and 17.5, respectively. With the 
two radiographic assessments included, DMFT‘ was 
10.0 (B) and 10.5 (C), respectively, and DMFS 18.3 (B) 
and 19.4 (C), respectively (Table 5). For the first 
radiographic assessment (B), the values of the individual 
components of the DMFT were D = 7.7, M = 0.5, 
F = 1.8, and those of the DMFS were D = 12.6, 
M = 2.5, F = 3.2. Three individuals ( 3 O h )  were caries- 
free without recourse to radiographs, but only onc 
individual (1%) after radiographic assessment. Differ- 
ences in both DMFT and DMFS between anterior and 
posterior teeth were numerically and statistically 
significant (P < 0.001) (Table 5). 

Intraexaminer concordance (percentage agreement) 
for the examiner (A.-K.Johansson), in the scale used for 
grading the severity of erosion, between two successive 
blind assessments was 78%. A total of 5.51 maxillary 
anterior teeth were available for assessment of erosion, 
corresponding to 1083 surfaces (some surfaces were 
ungradeable because of the presence of restorations, 
cast inaccuracies, and so forth). The means of the 
erosion scores are shown in Table 6, and the 
distribution of the scores is illustrated in Figs. 1 and 2. 
Seventy-seven per cent of the maxillary incisors and 
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cariincs shotz-cd sonic. drgrw of rrosinn. \17icn ,qadcs 
2 4 r\t-hich constitutc a considerable dc<qee of cmsivv 
\<cart \<err combined. 28''~ of all the graded anterior 
iwth in thc siln-rplr uw-c afkctcd (Fig. 'Lj. I..ingual 
surfaces w r c  significantly niorr afTccted than the huccal 
iP < 0.001 ), \\lic.rcas rrntral incisors i f  = 1.36: huc- 
cal + lingual! showed significantly more rrosioii than 
the laterals t.i = 1.2 I : huccal + lin.palj I P < 0.00 1 ) and 
the canines i i  = 0.iO: 1,uccal + linLpual) ( P  < 0.001 1: 
similarly. the laterals had significantly more erosion 
than thr canincs ! P  < 0.001 i .  Thirtccn t w t h  (2.4%) had 
wnical shoulders. and ripproximal erosion could 
~.onfidently he rstablishcd in one inchidual only. 

T h c  m c m  numhcy- ( ) P  first molars lvith cuppings. 
buccal ccn-ical defects. GBI and \.PI. and dmt.ition. 
anlrrior. and postwior w a r  indicrs arc shorzn in Tablr 
t i .  Onc  o r  more ccnkyil dcfc*c.[s w r c  found ia 25"o 
an = 26) of the sul?jccts. The distribution of the fluorosis 
scorcs is shotvn in Fig. 5. and according t o  thc 'IF i n c h  

0 1 2 3 4  

Erosion score 

I 1.5;. the premolars tverc most fi-c.cpc.ntl> afTcctrd. 
followed. in dccrraning ordcr. 17) tlir anterior tccth 
and molars. Severe fluorosis {scores 5 9) was found 
mainly in molars. followed. in drcrcasing severity. h> 
thc premolars and antrrior t c ~ d i .  

Discussion 
'I'he randomizrd nature of  the sample srlrc-tion and the 
good attmdanrc (9.511"l enablc us to drat sonic valid 

Maxilla 

4 00% 

100% 

80% 

60% 

20% 

0% 
100% 

Mandible 

TF SCOW 0 1-2 3 4  5-9 
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would be the case elsewhere, an assumption further 
supported by the general finding by the questionnaire of 
the absence of systemic diseases and use of mrdication 
in the sample in\vstigatcd. Secondl). and their pre- 
military dietary habits nomithstanding, it would be 
reasonable to assume a more 'controlled' (or less 
'uncontrolled') dietary intake than their nonmilitan 
counterparts. as is e\idenced by the rrduced cola-t)pc 
drink intake since rnrollmmt. In a study of attitudrs o f  
patients rcsidinq in the middle-eastern region, need\ for 
Impro\d  oral hygiene measures and incrt~asrd facilities 
for dental care wrre rrportrd. M hereas '.gum disenses' 
were highly prevalrnt among militan prrwnnel i2.5't .2 
similar pattern is apparcnt in the present sample on  the 
basis of se\w-al of the iindings in the questionnairr: oral 
hy$enr habits arc genrrally inadequate, lvith dental 
attendance and ,m arcmess of oral tiealtli-promotinS 
measures rqually SO. 111 the light of the afort.rtiriilioiicd 
f a p y s  togrthcr mith e u r  clinical obst.n.ations in the 
genera1 population, the represrntativencss of the prcwnt 
samplr of young adult Saudis is considrrt-d sufficient for 
grncral conclu\ions ahout their age ,group t o  bt. drabn. 

\2'ith rt-gard t o  the current number of' r h i l )  meals 
taken and dietnry itrms consumtd. the d ie tan  pat tc'rn 
of the sample could hr considrrrd t o  br 'nt,r~nal'. 
Drinks tonsumt.d with the meal. j u s t  after m d  bctueen 
meals consisted mainly of soft drinh or  surrtenvd tea. 
Lktailed analysis of soft drink cctnsunipt ion shob ed that 
the current average weekly intake of cola-t)pe drink 
was very high ( f  = 4.28 1 per wevk). corrcsponding to a 
yearly intake of 223 1. Before starting militar). smice ,  

conclusions, at least with regard to the present thrir estimated average yrarly cola consumption was 
population sample. That the sample is representativca 7.10 1 per \veek, corrcsponding to 373 1 per )ear. If 
of this age group within the general population cannot other $oft dr ink arc included, thc current consumption 
be definitely claimed, but they did represent a mix of increased t o  247 1. and pre-rrcruitment consumption to 
the socioeconomic and educational scales. Ne\wtheless. 383 1, a diffrrence that highlights the potential for 
it would be reasonable to assume that the young possible underestimation of i-rosive or other detrinirntal 
military inductees here are generally fit and healthy, as eficts on oral health which might exist in the 'average' 
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feasible in view of the gender mix, it would be 
reasonable to note the clear trend. 

The apparent treatment need as reflected by the 
number of individuals with complaints of wear, pain, 
sensitivity, impaired esthetics, and difficulty in chewing 
was very high. In addition, their extremely high level of 
soft-drink consumption, their incognizance of its 
dangers, indifferent oral hygiene habits, irretgular or 
no dental care, and the large number of untreated 
carious cavities must necessarily lead to grave con- 
sequences for oral health, consequences that the clinical 
findings in this study have to an alarming extent 
confirmed. 

In conclusion, owing to the high prevalences of dental 
erosion and fluorosis and rapidly increasing caries 
prevalence reported here, the need for serious recogni- 
tion of their implications in the planning of future 
dental health care programs is stressed. 
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tion or cultural development reduce the potential for 
wear (40-42); and iii) on the assumption that the dental 
student sample is similarly prone to erosive wear by 
virtue of comparable ages and environments for them 
and the present inductees, the additional factor of a 
greater likelihood of regular toothbrushing and use of 
toothpaste among the former group may have aggra- 
vated the severity of wear they experienced (43). 

Cervical defects were found in 25% of the sample 
with at least one tooth affected, which greatly exceeds 
the 7.7% reported in a 26- to 30-year-old Swiss 
population (44). In addition to ‘toothbrush abrasion’ 
and cervical erosion as possible causes of such defects, it 
has been suggested that heavy stressing of the teeth (for 
example, heavy chewing or bruxism) will result in strain 
microfractures along the buccal cementoenamel junc- 
tion, possibly making the area more prone to destruc- 
tion (45, 46). In this respect, biting habits and bruxism 
were frequently reported in this sample, which could, 
aside from the influence of erosion, further explain the 
high prevalence of cervical defects. Toothbrushing and 
the use of toothpaste were generally minimal and would 
therefore not be a major etiologic factor in this sample. 
Consequently, the multifactorial etiology of cervical 
defects would seem to be a reality (47, 48). 

The caries prevalence in this sample (DMFT, 
2 = 10.0; DMFS, f = 18.3) is considerably higher than 
in similarly aged Western samples. For example, in 
Australian 20- to 24-year-old recruits the mean DMFT 
was 6.9 (49), and in Danish 20-year-old military 
conscripts the mean FS (filled surfaces) was 8.7 in 
1991 (50) (in this study, the FS index corresponded 
closely to the DMFS). In a recent study of an 18- to 19- 
year-old mixed Swedish sample, the DFS was 8.9 (51), 
which, again, is far exceeded by that of the present 
Saudi inductees (DFS = 15.8). In a 1977 study, in 
which caries status was reported in 217 Saudi naval 
recruits of an age similar to that of the present sample, 
the mean DMFT was 3.7, which was significantly lower 
than that of similarly aged US naval recruits (DMFT, 
x = 1 1.3) (52). The pattern seems to have been reversed 
over the past 18 years, with the Saudi inductees today 
having a higher caries prevalence than their Western 
counterparts. The paucity of epidemiologic surveys of 
caries prevalence in Saudi Arabia makes comparisons 
difficult. In the only relevant report to date, the DMFT 
in the 15- to 24-year-old group ranged from 5.5 to 7.0 
for rural and urban locations, respectively (14). Given 
that no gender distinction was made in this age group in 
the report cited (14), the DMFT is considerably lower 
than in the present sample. It has been stated that the 
caries incidence in Saudi Arabia would probably 
increase (14), a statement that this study seems to firmly 
corroborate in view of the threefold higher caries 
prevalence in the present 1995 military sample 
compared with the 1977 naval one (52), and a doubling 
of DMFT compared with the 1991 mixed survey (14); 
whereas absolute comparison with the latter study is not 
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