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Dental Health in the Middle East: Report of an Epidem'%logical Study

by GEORGE A. NEVITT, D.D.S., M.S.P.H., Director, Dental Health Center, Public Health Service,
US Department of Health, Education, and Welfare, San Francisco, Calif., USA a

In an effort to extend assistance to all lands
desiring it, the World Health Organization sponsored
the first comprehensive dental survey of the Sudan,
Iran and the two provinces, Syria and Egypt, of the
United Arab Republic. The project, which was
continuous from June 1958 through July 1959,
received direct assistance from dentists of the
Ministries of Health of the areas involved.
The purpose of the epidemiological study was to

establish baseline data on the prevalence of dental
disease and to determine the oral health needs of
these Eastern Mediterranean countries. Primary
emphasis was given to conducting surveys on dental
caries, periodontal disease, and dental fluorosis.

Procedure

Twelve-year-old schoolchildren from communities
selected according to size and location constituted
the subjects of the study groups. These communities
were chosen because, in the opinion of their respec-
tive Ministries of Health, their occupants were re-
presentative of the total population of the country
involved. A single age-group was chosen because
the dental caries experience for one age level provides
a good index of the caries prevalence in an entire
population.

All examinations were conducted in school
playgrounds with the patient facing north. Portable
headrests were attached to chairs made available by
each school. The examining instruments used were
No. 4 plane mirrors, No. 23 single-end explorers and
bulb syringes for drying the oral tissues.
The examining team members in each country

were taught simple epidemiological methods and
used standardized examination procedures and
dental indices. The DMF index b was used to record
the prevalence of dental caries. By the use of this

a Formerly (1958-59) Dental Health Adviser to the WHO
Regional Office for the Eastern Mediterranean.

b Klein, H. & Palmer, C. E. (1940) Publ. Hlth Rep.
(Wash.), 55, 1258.

index, the mean number of decayed (D), missing (M)
and filled (F) teeth per individual examined was
obtained for each city and country involved. Dean's
classification of fluorosis c was used for quantitative
recording of the degree of severity of dental fluorosis.
This index classifies each tooth in one of six catego-
ries according to a predefirned descriptive scale. The
categories are called Normal, Questionable, Very
Mild, Mild, Moderate and Severe, each of which is
weighted progressively more heavily. Each tooth
is scored according to this classification and the
subject is rated according to the classification of
the two teeth showing the most severe fluorosis.

Periodontal disease was recorded according to
Russell's periodontal index," which is also based
upon a weighted scoring system wherein relatively
little weight is given to soft tissue inflammation and
relatively great weight to the destruction of bone. By
means of these indices it was possible to measure the
severity as well as the prevalence of these conditions.

Findings

The Sudan. With the aid of Dr Hassan Abdel
Latif, Senior Dental Surgeon in the Sudan, the first
survey was made in that country on students from
Wadi Halfa, Um Dubban and Eilafun, Tonj and
Khartoum.

In a group of 358 children, a total of 217 decayed
teeth, nine missing teeth and no fillings were re-
corded. Approximately 67 % of those examined were
found to be free of caries. This compares with about
12% caries-free in the same age-bracket in a study
done in Hagerstown, Maryland, USA.e There was
a broad range in the prevalence of dental fluorosis,

c Dean, H. T. (1942) The investigation of physiological
effects by the epidemiological method. In: Moulton, F. R.,
ed., Fluorine and dental health, Washington, D.C., p. 23
(Publication of the American Association for the Advance-
ment of Science No. 19).

d Russell, A. L. (1956) J. dent. Res., 35, 350.
e Knutson, J. W. (1949) Surveys and evaluation of

dental programs. In: Pelton, W. J. & Wisan, J. M., ed.,
Dentistry in public health, Philadelphia, Saunders, p. 28.

1043A - 263



TABLE 1
RESULTS OF DENTAL SURVEY OF CHILDREN IN SUDAN

No. of children PMean periodontalexaminedPemnnteh Caries-free Fluorosis score
City - children index

Male Female Total Decaye:d Missing Filled DMF W Male Female Total
rate

Wadi Haifa 41 60 101 81 4 0 0.84 60.4 1.316 0.163 0.072 0.109
Um Dubban
and Eilafun 33 44 77 32 0 0 0.39 75.3 1.535 0.120 0.114 0.117

Tonj 40 33 76 33 3 0 0.52 73.7 0.033 0.110 0.091 0.101

Khartoum 51 53 104 71 2 0 0.70 63.5 0.432 0.033 0.028 0.044

Total j165 193 j358 2171 9 0 0.63 67.3 0.828 f0.114 0.076 0.090

with a high index of 1.506 in Um Dubban and Dental fluorosis was found to be significantly rare;
Eilafun and a low of 0.033 in Tonj. The mean of only seven occurrences were reported, none of which
0.828 would be indicative of a moderately high level was rated as severe. The mean periodontal score
of fluorosis. At this level the removal of excess was a moderate 0.15.
fluorides from the water should be recommended Of special significance was the extremely low
although dental fluorosis would not be a dominant caries rate of 0.75 decayed teeth per child recorded
problem. The mean periodontal score was remark- for 40 children of the Parvareshgah Orphanage in
ably low at 0.09, and was found to be higher for the Meshed as compared to the higher average rate of
boys than for the girls (Table 1). 2.35 decayed teeth per child for all 207 students

examined in Meshed. The over-all DMF rate forIran In Iran, a team of five dentists helped to the country was 1.94 per child. Out of 1470
examine 838 children in 23 schools in the com- defective teeth examined, only 30had been filled
munities of Teheran, Shiraz, Isfahan and Meshed. (Table 2), again demonstrating the need for more
The Iranian dentists were Dr Feredoun Farazine, dental care.
Chief of Dental Service of the Amir Aalam Hospital,
and four associates, Dr Amir Boussiani, Dr Lahash Syria, United Arab Republic. Dr Adel Samaan,
Fararioni, Dr Ezattalah Khamessi and Dr Habib Director of Health Education in Syria, assisted in
El Ahi. the survey of his country, in which 775 children

TABLE 2
RESULTS OF DENTAL SURVEY OF CHILDREN IN IRAN

No. oexamined Permanent teeth Caries-free Fluorosis Mean
City children index periodontal

Male Female Total Decayed Missing Filled DMF rate score

Teheran 97 131 223 400 54 18 2.07 31.1 0.285 a 0.11

Shiraz 106 101 207 263 23 10 1.42 40.6 0.019 0.18
Isfahan 92 104 198 339 31 1 1.89 32.7 0.000 0.09
Meshed 87 120 207 433 49 1 2.35 32.9 0.000 0.22

Total [ 382 { 456 i 838 1 440 J157 30 1.94 34.2 0.082 0.15

a Only one of the five children in Teheran showing some degree of fluorosis was native to Teheran.
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TABLE 3
RESULTS OF DENTAL SURVEY OF CHILDREN IN SYRIA, UAR

No. of children Permanent teeth Caries-free Fturss Mean
City examined children index periodontal

Male Female Total Decayed Missing Filled DMF rate s

Damascus 90 47 137 383 37 13 3.16 17.5 0.000 0.55

Sweida 52 52 104 300 16 0 3.04 25.9 0.000 0.75

Deraa 65 50 115 219 17 0 2.05 38.3 0.000 0.87

Aleppo 98 43 141 271 10 0 1.99 44.7 0.014 1.01

Lattakia 58 49 107 283 16 1 2.80 33.6 0.009 0.80

Homs 54 52 106 258 21 1 2.64 29.2 0.009 0.86

Sakba 31 16 47 86 0 0 1.83 42.6 0.021 0.98

Doumeir 18 0 18 35 0 3 2.11 33.3 0.777 a 0.55

Total 466 309 775 1 835 {117 18 2.54 | 32.4 | 0.024 0.81

a The children surveyed were Bedouin and had no constant source of water.

were examined in Damascus, Sweida, Deraa, Aleppo,
Lattakia, Homs, Sakba and Doumeir.
A high mean periodontal score of 0.81 was

recorded for the Syrian children, and 31 students
were reported as having obvious periodontal
pockets. The range of scores was from 1.01 in
Aleppo to 0.55 in both Damascus and Doumeir.
The DMF rate-at 2.54-was the highest for the
four countries included in this study, with 32.4%
of the children being caries-free. Only 18 restora-
tions were found in 1970 defective teeth. The mean
fluorosis index was found to be almost negligible
at 0.024. The notable exception was at Doumeir,
where the children with signs of dental fluorosis
were Bedouin. The Bedouin, being a nomadic
people, had consumed water from numerous sources
so that their ingestion rate of fluoride could not
be determined (Table 3).

Egypt, United Arab Republic. The communities
surveyed idt Egypt were: Luxor, Esna, Armant,
Kom Ombo, Aswan, Zagazig, Bilbeis, Mansoura,
Simbellawein, and Cairo. Assisting in the examina-
tion of 1346 children in 27 schools were Dr Aly El
Khashab, Director of the Dental Section of the
Ministry of Public Health, and Dr Mohamed
Zahran, Dental Surgeon at Boulac Hospital.
The over-all mean periodontal score for the

Egyptian children was 0.71; the score for the boys

(0.79) was significantly higher than that for the girls
(0.62). Dental fluorosis of some degree was recorded
in all but two of the communities studied, but in
such low proportions (except in Simbellawein) that
the total fluorosis index was a low 0.051. The mean
DMF rate was 1.90 for all of Egypt, ranging from
1.16 for Simbellawein to 2.88 for Luxor. Out of
2564 decayed, missing and filled teeth, only 48 were
found in the last category (Table 4).

Discussion and summary

It was found that periodontal disease is the most
serious dental problem in Syria and Egypt, United
Arab Republic. Their mean periodontal scores,
0.81 and 0.71, respectively, were high for the group
of countries included in the study. By comparison,
Iran had a score of 0.15 and Sudan 0.09 and the
USA approximately 0.43.f These results become of
greater significance when it is realized that perio-
dontal disease is usually much more common in
adults than in children and usually progresses in
severity with age.g, h The need for an extensive
programme of oral hygiene education is particularly
indicated for these countries.

f Greene, J. C. & Vermillion, J. R. (1960) J. Amer.
dent. Ass., 61, 176.

g Belting, C. M. (1957) J. Periodont., 28, 37.
h Russell, A. L. (1957) J. Periodont., 28, 286.
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TABLE 4

RESULTS OF DENTAL SURVEY OF CHILDREN IN EGYPT, UAR

No. of children Permanent teeth T Mean periodontal
examined Caries-free Fluorosis score

City -___ ___- ___- __ -children index
Male Female Total Decayed Missing Filled DMF Male Female Total

rate

Luxor 11 50 101 272 19 0 2.88 26.7 0.009 0.61 0.57 0.59

Armant 50 53 103 249 24 2 2.67 29.1 0.000 0.54 0.46 0.50

Esna 50 50 100 177 18 0 1.95 44.0 0.025 0.52 0.42 0.47

Aswan 99 76 175 287 34 6 1.87 42.3 0.022 0.58 0.41 0.51

Kom Ombo 48 22 70 151 31 0 2.60 37.1 0.007 0.59 0.59 0.59

Cairo 173 169 342 536 58 22 1.80 41.5 0.000 0.82 0.63 0.73

Zagazig 73 55 128 170 7 5 1.42 54.7 0.043 1.09 0.74 0.94

Bilbels 55 54 109 121 9 2 1.21 49.5 0.151 1.11 1.03 1.07

Mansoura 53 55 108 208 18 0 2.15 34.3 0.023 1.08 0.70 0.89

Simbellawein 55 55 110 114 3 11 1.16 53.6 0.336 0.83 0.65 0.74

Total - 707 [639 1 346 [2285 { 221 ] 48 1.90 41.8 { 0.051 10.79 0.62 [0.71

The prevalence of dental caries was low in Egypt,
UAR (DMF rate, 1.90), Iran (DMF rate, 1.94),
and particularly in the Sudan (DMF rate, 0.63).
Caries presents a somewhat greater problem in
Syria, UAR (DMF rate, 2.54), but even there it is
not as serious as in many other countries in the world.
In the USA, for example, the DMF rate in 12-year-
old children is 3.66 per child.e An unusually high
proportion of the children examined in all four
countries, however, had received no form of dental
treatment, indicating a great need for more dentists
and auxiliary dental personnel.

Except in four of the five areas surveyed in the
Sudan and one area in each of the other three
countries, the prevalence of dental fluorosis was low.
Mean scores for each country were as follows:
the Sudan, 0.828; Iran, 0.082; Syria, UAR, 0.024;
and Egypt, UAR, 0.051. It is interesting to note
that the Sudan, with the lowest DMF rate, indicating
the smallest number of carious teeth, also has the
highest fluorosis index, indicative of the greater
fluoride intake among its children. This demon-
strates the inverse relationship between dental
caries and the ingestion of fluoride from the water
supply. These findings, along with those on dental
caries, suggest that most of the areas studied could

benefit by the fluoridation of their water supplies. J
Fluoridation is the adjustment of the fluoride con-
tent of communal water supplies to an optimum
level, which, in most instances, is one part of fluoride
per million parts of water. By fluoridating water
supplies, the prevalence of dental caries has been
reduced by up to 65 %.k The optimum fluoride level
depends upon the average water intake of the in-
habitants of a community, which, in turn, is deter-
mined by climatic factors.', m

Since this survey was limited in scope, further
studies are required to establish the etiological
factors of dental disease relative to the respective
cultural, economic and nutritional standards in
these countries.

i US Department of Health, Education, and Welfare,
Public Health Service (1960) Indexes and measurements in
dental public health, Washington, D.C., US Govt Printing
Office, Section on fluorosis index, p. 30.

J World Health Organization Expert Committee on
Water Fluoridation (1958) Wld Hlth Org. techn. Rep. Ser.,
146.

iC Knutson, J. W. (1954) J. Mich. med. Soc., 53, 1004.
l Galagan, D. J. (1953) J. Amer. dent. Soc., 47, 159.
m Galagan, D. J. & Vermillion, J. R. (1957) Publ. Hlth

Rep. (Wash.), 72, 6.
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Conclusion

In general, the findings of this study indicate that
dental health in the Eastern Mediterranean Region
is good in comparison with many other areas of
the world. The survey indicates that perhaps perio-
dontal disease ranks first as a dental health problem,

with dental caries second and dental fluorosis last
in the countries studied.
Through the application of proper preventive and

corrective measures, the dental health status of the
peoples of the Middle East may greatly improve
their position in a world of ever-increasing dental
health consciousness.

The Concurrent Weekly Administration of Chloroquine and
Primaquine for the Prevention of Korean Vivax Malaria

by Lieut.-Col. STEFANO VIVONA, M.D., M.P.H., US Army Medical Corps, Walter Reed Army Institute of
Research, Washington, D.C.; GEORGE J. BREWER, M.D., Research Assistant, Department of Medicine,
University of Chicago, Chicago, Ill.; MARCEL CoNRAD, M.D., Assistant ChiefofMedical Service, US Army,
121st Evacuation Hospital, Korea; and ALF S. ALVING, M.D., Professor of Medicine, University of Chicago,
Chicago, Ill., USA.

The standard method used by the United States
Armed Forces for the chemoprophylaxis of malaria
is as follows. While personnel are in a malarious
area 300 mg chloroquine base are administered once
a week. Upon leaving the malarious area 600 mg
chloroquine base plus 15 mg primaquine base are
administered on the first day of departure followed
by 15 mg primaquine for the next 13 days. This
regimen has been highly successful in the prevention
of malaria.a, b However, a better method of malaria
chemoprophylaxis is desirable because the present
method requires the strict control of all individuals
for a period of two weeks after leaving the area of
exposure to ensure adherence to schedule. This is
particularly difficult administratively when persons
are transported by air or return home by sea if the
voyage is less than 14 days.
Numerous investigators have reported on the

haemolytic effect of primaquine associated with a
glucose-6-phosphate dehydrogenase deficiency of the
erythrocytes.c The administration of 15 mg prima-
quine base daily has not resulted in any significant
haemolysis among primaquine-sensitive American

a Archambeault, C. P. (1954) J. Amer. med. Ass., 154,
1411.

b United States of America, Department of the Army,
Office of the Surgeon General (1952-60) Health of the Army
Reports (monthly reports).

c Carson, P. E. (1960) Fed. Proc., 19, 995.

Negroes.a d However, the possibility that daily
doses greater than 15 mg primaquine base are re-
quired to cure radically infections with certain
strains of vivax malaria, and the finding that prima-
quine-sensitive Caucasians have a more severe
enzymatic deficiency in their erythrocytes and are
more susceptible to haemolysis than the American
Negroes e, f, g emphasize the need for a method of
malaria chemoprophylaxis better than that at pre-
sent used by the US Armed Forces.

Alving and co-workers d have studied the toxicity
and therapeutic time-dosage curve of primaquine
(6-methoxy-(8-(4-amino-1-methylbutylamino) quino-
line) administered once a week with chloroquine.
On the basis of carefully controlled preliminary
clinical trials, they reported that the weekly adminis-
tration of 300 mg chloroquine base and 45 mg
primaquine base proved highly effective as a pro-
phylactic against severe P. vivax infections with the
Chesson strain and did not produce clinical haemo-
lysis even among primaquine-sensitive American

d Alving, A. S., Johnson, C. F., Tarlov, A. R., Brewer, G. J.,
Kellermeyer, R. W. & Carson, P. E. (1960) Bull. Wld Hlth
Org., 22, 621.

e Marks, P. A. & Gross, R. T. (1959) J. clin. Invest., 38,
2253.

f Ramot, B., Fisher, S., Szeinberg, A., Adam, A., Sheba,
C. & Gafni, D. (1959) J. clin. Invest., 38, 2234.

g Ramot, B., Szeinberg, A., Adam, A., Sheba, C. &
Gafni, D. (1959) J. clin. Invest., 38, 1659.
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