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Abstract 

A military based case-control study was conducted from December, 2004 to February, 2005 

among Core 105 Ethiopian Army found around Dessie, to assess socio-demographic and 

lifestyle determinants of dental caries and to review knowledge and practices towards oral 

health among cases and controls of dental caries in military personnel. 

 

The study population was selected using multi-stage sampling technique, comprising 

stratification and simple random sampling technique. Dental examination was undertaken to 

identify cases and controls of dental caries. Once cases and controls were identified, a semi-

structured and self administered core questionnaire was made.  

 

Oral hygiene practice was found to be lower among cases (57.0 %) as compared to their 

controls (83.2%), and the differences was statistically significant after adjusted for other 

variables (OR= 3.40, 95 % CI, 2.30, 5.02), but there was no differences among cases and 

controls in using toothpaste, tattooing the gum and mouse rinsing  practices. 

 

In this study, year of employment, (being employed in 1990 or after 1990 E.C), grow rift 

valleys area, consumption of sweet food items, Khat chewing habit and presence of calculus, 

gingivitis and plaque in the oral cavity was significantly associated with dental caries.  

 

There was no significant difference among cases of dental caries and their controls in their 

knowledge towards oral health, age, rank, educational status, marital status, religion, 

ethnicity, diet ,alcohol drinking, and cigarette smoking habits . 
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Promotion of good oral hygiene practices In addition, initiation and strengthening of the 

screening program for the new militaries are recommended to minimize cases of dental 

caries. The results of this study help the Health Command and other concerned bodies to 

design effective intervention and strategies to improve oral health of the militaries.   
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1. INTRODUCTION 

Dental caries is among the most prevalent and costly diseases affecting both developed and 

developing countries, and yet it is highly preventable (1).  

 

The distribution and severity of dental caries vary in different part of the world, and within 

the same country or region. A data base was established over a number of years and 

increasing number of epidemiological studies documented. A pattern of change in caries 

prevalence that is increasing in certain developing countries and decline observed in many 

developed countries. (2) 

 

The caries decline observed in many developed countries was the results of a number of 

public health measures, coupled with changing living condition, life style, and improved self 

care practice. The trends of dental caries in developing countries were increasing at 

freighting rate. The explanation for this said to be the growing consumption of sugar and 

inadequate exposure to fluoride (2). 

 

Throughout the world losing teeth is seen by many people as natural consequences of aging 

while in same industrialized countries there is a positive trend of reduction in tooth loss 

among adults in recent years. In many developing countries access to oral health service is 

limited and teeth are often left untreated or are extracted because of pains or discomfort (3). 

 

In African countries oral health has started to deteriorate and currently it is expected that the 

incidence of dental caries will increase (4). About 90 % of dental lesions in African 
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countries are untreated, and this reflects the minimum amount of dental treatment received 

by the population which may be explained by the current unfavorable dentist/ population 

ratio, inadequate facilities, and resources as well as poor dental health awareness in the 

general population. (5) 

  

In Ethiopia the previous reports have indicated that “Ethiopians have excellent teeth and that 

their dental needs are low. However, after same years the literature does not substantiate this 

view and, indeed paints an alarming picture of wide spread dental disease among this 

population dental disease is prevalent in the Ethiopian population and there is evidence that 

is increasing. The average person understands of this problem and its prevention is virtually 

non existent. For example, the number of people who maintain an acceptable standard of 

oral hygiene is low in addition; harmful traditional practices are still prevalent (6).  

 

Oral health and its relation to military readiness have become increasingly important in 

recent years. An oral health survey of military recruits conducted in United Nation by the 

Department of Defense (DOD) in 2000 indicated that an increasing number of recruits were 

coming to this service with oral health problem, while the number of practicing military 

dentists was decreasing. From that prospective, oral health can be seen as a national security 

issue. “Dental caries is taken seriously by the army” because a solider who is in the filed in 

pain and no where near a dentist will be distracted and less focused, his or her effectiveness 

will be compromised (7). 
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 No effective measures existed for preventing dental caries, and the most frequent treatment 

was tooth extraction. Failure to meet the minimum standard of having six opposing teeth 

was a leading cause of rejection from military service in both world wars. (8) 

 

In Ethiopia oral disease and their treatment receive little attention and public health planning 

(6). Studies are not carried out sufficiently and also there is no reported studies showing 

dental health problems in relation to military personnel. Therefore the present study attempts 

to assess the risk factor for dental caries in military personnel. 
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2.  Literature Review 

  2:1 Occurrence 

Dental caries has been known throughout history but a sharp increase occurred in prevalence 

and incidence of the disease during the 1920s and 1950s, and it became recognized as a 

major health problem in same countries notably when demand for caries was increased in 

19505 and early 1960s, and some countries recorded that almost no children were free from 

caries (9).  

 

Certain developing countries have reported an increase in dental caries in 1980s and the 

raising trend of caries incidence in developing countries accounted for 75 % of the world’s 

population out weighed the opposite trends in the developing countries (9). 

 

At the beginning of 20th century, extensive dental caries was common in the United States 

and in most developed and developing countries. In the United Kingdom, in 2000, a study 

done in children showed that caries affects 80 % of youth by the age of 17 years, (10). 

 

 An oral health survey conducted in southern region of Italia on a total of 5,064 persones 

showed that the mean DMFT was 2.12 and 36.5 % were caries free. As shown in this study 

the prevalence of dental caries in Italy is similar to most European countries even though the 

lowest values were found in the Northern European countries. “Data collected in the 

Ventura Region over the last 20 years shows a declining trend in caries from mean DMFT of 

4.4 in the early 80s to 2.2 in 1994. “This is similar trend in other southern European 

countries for example Spain and France (11).  
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A study done in Southern India on rural population in 1992 showed that 30 % of the 

population had dental caries, and 16.2% had one or more teeth missing (11).In South 

African population tooth decay is widespread, but is also displays wide variation in 

prevalence and severity across communities, and the values for DMFT (Decayed, Missed, 

and Filling Teeth) range from 5 to 32. (12) 

 

The prevalence of dental caries approaches 90 % in most South African adult communities 

An oral health survey done in South Africa in 1998, showed that 4.3 million (34.6 %) 

African men, and 6.3 million (46.9 %) African women aged ≥ 15 years experience oral 

health problem (13).  

 

The 1958 Littleton’s national survey had shown that its prevalence rate was low (23 %) and 

the majority  of ( 77 %) population  being free of dental caries as all studies agreed on an 

individual bases. However, the prevalence of caries in the population as a whole has 

increased recently (6).  

 

In Ethiopia a survey of dental health conducted among 232 students in 6 campaign posts 

from three regions in 1976 showed that the DMFT rate was 53 % (49 %, 54 %, 65 % in age 

group of 15-19, 20-24, 25 years and over, respectively), only 37 (28.5 %) reported regular 

oral hygiene practice after at least two meals.(14)  

 

The mefakiya, or local twig brush, was the means most regularly used (86 %), only 9 

students used tooth pastes Thus for the age groups of 15-19 and 20-29 years, ICNND 

reported rates of 14 % and 22 % respectively (10). While this study finding rates were 49 % 
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and 61 % (for those 20 years and above). “There has been a steady increase in dental caries 

during most of recorded medical history (14). 

  

The study done in Kimer Dingay North-Western Ethiopia, in 1985 indicates that the overall 

prevalence of dental caries was 47.1 %, the age group 20-29 years constituted the highest 

proportion, 16.7 %, and the males who had good oral hygiene only 18.6 % were positive for 

dental caries, and of females with oral hygiene the percentage was 27.9 % with caries. With 

bad oral hygiene, the dental caries percentage was 61.1 % and 70.11 % for males and 

females receptively. Among those using the local tooth brush (mefakiya) made from a twig, 

23.1 % were caries positive and the rest negative (15).  

 

A cross sectional community based survey done in Shashemene Woredas in south eastern 

Ethiopia in 1994, on 1228 individuals showed  the overall  prevalence of dental caries to be 

51.4% it beings higher among rural residents (53.7 %) than urban residents (46.4 %). Dental 

caries prevalence showed an increase with increase in age (16).  

     

   2:2   Determinant Factors 

Dental caries is a localized, progressive distraction of teeth which is caused mainly by 

organic acids, produced by microorganisms on the tooth surface that ferment carbohydrates, 

particularly sugars. The interrelationships of multiple factors are involved in the etiology of 

dental caries. Only when a susceptible surface, caries specific bacteria, and substrate or diet, 

are present and interacting for sufficient length of time does dental caries to develop (17,18 

21).  

 



 9

Oral Hygiene  

Oral hygiene is the maintenance of a state of normal health in the mouth taken as a whole 

enabling its function namely mastication deglutination, phonation and esthetic properties to 

be carried out with maximum efficiency. (19) Daily tooth brushing and proper dental care 

help prevent and reduce tooth decay and, as studies showed that there is a relationship 

between frequency of brushing and dental caries. (11, 16, 17) 

 

Diet 

Epidemiology studies clearly demonstrated the relation ship between diet and dental caries. 

Study of population living primarily on starchy foods but consuming little sugar have found 

low caries rates. Starch can cause caries but mach less than caused by sugar. Stable starchy 

foods, such as potatoes, pasta, rice and bread, are considered little threat to teeth. If starch 

finally ground, heat-treated and spatially mixed with sugar it can cause caries.  There is 

much evidence that frequency of ingestion of dietary sugars is an important variable in 

caries etiology. Since the PH of dental plaque falls each time sugars are ingested, it stands to 

reason that the more times plaque PH will be depressed to a level at which  dental enamel 

may dissolve. (11, 20, 22) 

 

Sugar does not work alone /it also needs oral bacteria, teeth and time/ it is an essential 

component in the pathogenesis of dental caries. Evidence shows that free sugars are 

undoubtedly the most important dietary factors in the development of dental caries and the 

process depends on a sustained supply of fermentable sugars. The simultaneous presence of 

fermentable sugar and specific bacteria /mainly Streptococcus mutans/ lead to significant 

carries. (21) 
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 Bacterial plaque 

 Is one of the most important etiologic agent for dental disease it begins as a clear film that 

stick to tooth and is made up bacteria, salivary product and dead cells from the oral mucosa 

If it sticks and so food contains refined sugar are easily trapped in it the bacteria in the 

plaque broken dawn the sugar to form acid which combine with plaque to form acid plaque 

this attacks teeth to form cavities. (22) 

 

The amount and type of bacterial plaque formed is mainly related to two factors; the type of 

carbohydrate in the diet and the efficacy of oral hygiene measure. The organism in dental 

plaque will produce organic acids if certain sugars are eaten. The concentration and quantity 

of acids formed vary according to the type of sugar containing food eaten and the 

relationship of foods more than three times a day the hydrogen ion concentration of dental 

plaque will remain below PH 5.5 (23). 

 

     Dental calculus 

 Is basically plaque, which hardens by absorbing certain salivary minerals like calcium, 

phosphors and magnesium in crystalline hydroxyl apatite form calculus promotes farther 

plaque formation retaining bacteria  close to tissues.(17)  

 

    Fluoride 

Fluoride has the ability to inhibit demineralization of the enamel and to enhance re 

mineralization, that is, enhance repair by its presence in saliva and plaque. Further, fluoride 

has several antibacterial properties. Its concentration in plaque is sufficiently high to disrupt 
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bacterial enzyme systems, thus resulting in less acid production and possible prevention of 

bacterial adhesion to the enamel surface (18).  

. 

Water fluoridation has been recognized as a significant method in preventing tooth decay 

since the 1930s.In areas where water fluoridation is not practical or desirable; fluoride 

supplements in the diet during the ages of tooth formation can provide protection. Some 

countries make fluoridated salt available. Other countries depend only on the topical 

application of fluoride by a dentist or dental hygienist, or on mouth washes containing 

fluorides. However, water fluoridation remains the cheapest, most effective form of fluoride 

treatment. (24)  

  

 

 

 

 

 

 

 

3. Objectives  

General objectives 
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• To assess the determinants factors of dental caries among military personnel of core One 

Hundred Five Ethiopian Army. 

 

Specific objectives  

• To identify socio-demographic charactstics Lifestyle charactstics and nutritional factors 

associated with dental caries in military personals. 

• To assess knowledge and practices towards oral health among cases and controls of dental 

caries of military personnel. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4. Methods  
 
 4.1 Study Design   
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The study was a case-control study conducted from December, 2004 to February, 2005 among 

Ethiopian Core 105 Army to assess determinates of dental caries and review knowledge and 

practices towards oral health among cases and controls of dental caries of military personnel 

 

4.2 Study Area 

The study was conducted in area known as Dessie, which is located 400 Km North of Addis 

Ababa. In this area Core One Hundred Five of the Ethiopian army was assigned. The core has a 

Core staff having four departments, Infantry division having 16 battalions, and Mechanized 

division, having 12 battalions. Within the core there is a military hospital, having a dental care unit 

and there is a health station in each battalion for minor curative and preventive health services. 

 

4.3 Study Population  

All members of Ethiopian Core 105 Army were the source population. Members of the Army, 

who were on their annual leave, were excluded from the study.   

 

4.4 Sample size  

The sample size was calculated using sample size determination for case-control study design 

based on 95 % Confidence Interval, 80 % power and a probable exposure to a refined sweet of 60 

% among cases of dental caries (16), a sample size of worthily determining of at least odds ratio of 

1.65, and with a ratio between cases and controls of one to one.  Accordingly, the sample size for 

each study group was 298. Adding 10 % for possible non-response, a minimum sample size of 328 

cases and 328 controls of dental caries were needed.  

4.5 Sampling procedure:  
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Core One Hundred Five Ethiopian Army was selected by convenience and the study population 

was selected using multi-stage sampling technique, comprising stratification and simple random 

sampling technique and the core stratified by their category into three strata, core staff, 

mechanized division and infantry division. To allow a representative proportion, the sample size 

was divided according to the probability to population size of militaries in the infantry, 

mechanized divisions and core staff.  

 

Two Battalions of the 12 battalions in the mechanized division, and two battalions of the16 

battalions in the infantry division were selected by simple random sampling. The study subjects 

from the three strata were selected using simple random sampling. Payroll was used as a sampling 

frame to identify the total number of soldiers in the core. Selected individuals took dental 

examination, and whenever an individual is found to have a dental caries, he or she was 

considered as a case, and if the next individual has no dental caries he/she was considered as a 

control until we get the required sample size.  Selected individuals as a case or control were 

requested to continue to fill the prepared questionnaire to assess determinants of dental caries.  
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Fig.1.Architecture of sampling frame–work 
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4.6 Data Collection  
 
A. Questionnaire 

A self-administered questionnaire to assess socio-demographic and lifestyle characteristics, 

nutritional factors, knowledge and practice towards oral health among cases and controls of dental 

caries of the military personnel was first prepared in English and translated to Amharic and back 

to English for its consistency. The questionnaire was pre-tested among 20 military personnel 

attending dental clinic and other out patient clinics of the Armed Force General Hospital, Some 

modifications concerning clarification of the content and simplification of the wording was 

considered necessary after the pre-testing of the questionnaire.  

 

B. Dental Examination 

Dental examination was carried out to all randomly selected soldiers to identify cases and controls 

by two calibrated dental therapists under field condition with an assistant recording the 

observation. Prior to the study Dental therapists were given a brief reinforced training on dental 

caries assessment according WHO recommendation by dental specialist at Armed Force General 

Hospital, to maintain uniform and standard dental assessment. During the training each dental 

therapist examined 10 cases independently and, re-examined by both examiners for intra-examiner 

agreement, and another 10 subjects were re-examined for inter-examiner agreement .Intra-

examiner and inter-examiner agreement for caries scoring was tested, and ranged from k= 0.86 to 

0.94 it was found in good agreement according WHO recommendation (25) Caries experience was 

assessed using the DMFT indices as described by the WHO Oral Health Surveys (25). Caries was 

recorded as being present when a lesion in a pit or fissure or on smooth tooth surface had a 

detectable softened floor, undermined enamel or softened wall. A filled tooth also included in this 
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category when it contains one or more permanent restorations and one or more areas that are 

decayed. On proximal surfaces, the examiner should be certain that the explorer has entered a 

lesion. Where any doubt existed, caries was not recorded as present. Tooth was considered 

missing because of caries if a person gave a history of pain and / or presence of cavity prior to 

extraction and, the findings were charted on the oral health assessment form. (Annex B) The 

dental examination was done in daylight and supplemented by a flash light. Plane mouth mirrors, 

sharp dental probe, and disposable wooden spatula were employed to assess carious lesion. Plan 

mouth mirror and dental probe were disinfected and autoclaved after each examination through 

out the procedure.  

 

4. 7 Data Analysis 

Data entry and clearing was done using EPI info version 6.04d statistical package, and analysis 

was made using SPSS statistical program. To compare determinants of dental caries between cases 

and controls, X2 was employed and was presented using the odds ratio and 95 % Confidence 

Interval. Logistic regression was used to control for confounding variables. Data were presented 

using tables and figures. 
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4.8 Ethical considerations:- 
 
Approval of ethical clearance was taken from research and publication committee of the 

Department of Community Health, Addis Ababa University. A written permission was obtained 

from Core One Hundred Five Ethiopian Army. Informed consent was obtained from the study 

subjects and dental examination was done on voluntary bases. Upon completion of dental 

examination and the interview, health education about oral health was given to the study subjects 

and those with oral health problem were given appropriate therapy and those with sever problem 

were referred to Army Hospital.  A brief report was given to the concerned body that participated 

in the study. 
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Variables of the study 

Independent variables:--Socio-demography characteristic, including age, rank, marital 

status, year of employment, ethnicity, religion, educational status, and place of birth. Life 

style characteristic, including use of alcohol, cigarette, and khat, dietary habit, oral health 

knowledge and practices                       

Dependent variables: --- presence of dental caries and absence of dental caries. 
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5.  Results 

5:1 Socio-demographic characteristics of study subjects  

A total of 656 military personnel were enrolled after fulfilling the inclusion criteria, out of 

which 14 military personnel refused to participate, which makes the non-response rate 2.0 %. 

The most common reason for non-participation was fear of rejection from the military service. 

Complete data were obtained from 642 military personnel, out of which 321 were cases of 

dental caries that consisted equal number of controls. 

 

 Majority of participants 638 (99.4 %) were males, and 4 (0.6 %) were females. A Four 

hundred and seventy one (73.4 %) of the study subjects were in the age group between 20 and 

29 years, with a mean and standard deviation of age of 27.8 + 5.1 years.  One hundred and 

eight (16.8 %) of the study subjects were from the core staff, 192 (29.9 %) from mechanized 

division, and the remaining 342 (53.3 %) were from the infantry divisions. 

 

A large proportion 563 (87.6 %) of the study subject were employed into the military services 

in1990 or after 1990E.C while the rest, 79 (12.4 %) were before 1990 E.C. Almost two thirds 

402 (62.6 %) of the study subjects had private military rank followed by 188 (29.3 %) non 

Officers while the rest, 53 (8.2 %) were junior and senior Officers. 

 

 Three hundred and eighty four 384 (59.8 %) study subjects were never married; while the rest 

258 (40.2 %) study subjects were currently married, divorced or widowed. About three 

quarter of the study subjects claimed to attend Elementary school while the other162 (25.2 %) 

attended secondary or more schooling. 



 21

 Four hundred and sixty six (72.6 %) of the militaries were Orthodox Christians, followed by 

113 (17.6 %) Muslims and the rest 63 (9.8 %) belonged to other Christianity religions. The 

major ethnic group of the study subjects was Amhara which constituted 249 (38.8 %), 

followed by Oromo constituting 142 (22.7 %), while other ethnic groups (Southern .N, 

Guragae and Somalis) constitute 251 (39.1 %) of the study subjects.   

 

Three hundred and seventy three (58.1 %) of the study subjects were born in rural areas of the 

country, while 584 (91.0 %) of the study subjects reported to grow outside the rift valley 

areas, (Natherate, Awassa, Wonji, Zeway,Arbaminch .) (Table I). 
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Table I    Socio-demographic characteristics of study participants of Core 105 Ethiopian Army 
                May, 2005 
 
Characteristics Number 

 
Percent 

Sex 
Male 
Female 

 
638 
4 

 
99.4 
0.6 

Age 
20-29 
30 or more 
Mean + SD  

 
471 
171 

27.8+5.1 

 
73.4 
26.6 

Category of militaries       
Core staff                         
Mechanized                                     
Infantry                 

 
108 
192 
342 

 
16.8 
30.0 
53.2 

Year of Employment 
Before 1990 
1990 or After 1990 

 
79 

 563 

 
12.4 
87.6 

Military rank 
             PVT 
             non  Officer 
             Junior/ senior Officer 

 
402 
188 
53 

 
62.6 
29.3 
8.1 

Marital status 
Never married 
Married, Widowed and divorced 

 
384 
258 

 
59.8 
40.2 

Educational status 
Elementary 
Secondary or more 

 
480 
162 

 
74.8 
25.2 

Religion 
Orthodox Christ. 
Muslim 
Other Christ. 

 
466 
113 
63 

 
72.6 
17.6 
9.8 

Ethnicity 
Amhara 
Oromo 
Others 

 
249 
142 
251 

 
38.8 
22.1 
39.1 

Place of birth 
Urban 
Rural 

 
269 
373 

 
41.9 
58.1 

Place of growth 
Outside rift valley 
Rift valley area 

 
584 
58 

 
91.0 
9.0 
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5:2 Life style characteristics, Food consumption pattern and oral hygiene practices 

Of the total study subjects, 394 (61.4 %) were currently smoking or used to smock cigarettes 

in their life time, 363 (56.5 %) reported to chew khat currently or in their life time and only 

114 (17.8 %) reported to have alcohol drinking habit currently or in their life time.   

 

The majority 597 (93.0 %) of study subjects reported that bread was their staple food for 

break fast, lunch or super time where as 155 (24.1 %) reported that Enjera was their staple 

food for break fast, lunch or supper time. About a three quarter of study subjects claimed to 

have habit of drinking coffee and/ or tea with sugar and, 570 (88.8 %) of the study group 

reported that they had habit of drinking soft drinks. 

 

 When study subjects were asked for usual intake of sweet food items like cookies, about 

327 (50.9 %) of them reported that they were consistently taking sweet food items. One 

hundred ninety two (29.9%) study subjects reported that they do not have a habit of 

brushing/cleaning their teeth with tooth brush or cultural stick (Table II).   
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Table II    Lifestyle characteristics, food consumption pattern and oral hygiene practices  
                 of Core 105 Ethiopian Army May 2005.  
 
Characteristics Number 

 
Percent 

Khat chewing habit 
Never chew  
Chew    

 
279 
363 

 
43.5 
56.5 

Cigarette Smocking habit 
Never smock  
smock 

 
248 
394 

 

 
38.6 
61.4 

Alcohol drinking habit 
Never drink 
drink 

 
528 
114 

 

 
82.2 
17.8 

Bread as major staple food 
No  
Yes  

 
45 
597 

 

 
7.0 
93.0 

Enjera as major staple food 
No  
Yes 

 
487 
155 

 

 
75.9 
24.1 

Habit of drinking tea and coffee with sugar 
No 
Yes 

 
165 
477 

 

 
25.7 
74.3 

Habit of drinking soft drinks 

             No 

            Yes  

 

           72 

           570 

 

         11.2 

         88.8 

Usual intake of sweet food items 
No 
Yes  

 
315 
327 

 

 
49.1 
50.9 

Habit of teeth brushing/cleaning 
No 
Yes 

 
192 
450 

 
29.9 
70.1 
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     5:3 Knowledge and Practice on Oral Health. 
 

Assessment of the responses to the eight questions related to oral health knowledge showed 

that, both cases of dental caries and controls had highest knowledge about dental caries.  

More than 80 % of cases of dental caries and their controls knew about prevention and 

control of dental caries. Assessing for difference in oral health between cases and controls of 

dental caries, there was no difference on a single knowledge question among cases and their 

control. Further combining the questionnaire for knowledge, in which an individual was 

considered as knowledgeable if he/she knew all the eight questions on knowledge of oral 

health. There was no difference in overall knowledge between cases and control of dental 

caries. (Fig II).  

 

Study subjects were also assessed for their practice on prevention of dental caries, and 267 

(83.2 %) of the controls and 183 (57.0 %) of cases reported that they were cleaning their 

teeth with tooth brush or local tooth stick consistently.  This difference in cleaning of their 

tooth between cases of dental caries and their controls was significant at P < 0.0001.   

 

About 34 (18.6 %) of cases and 57 (21.3 %) of controls who consistently clean their tooth; 

claimed that they were using toothpastes.  Forty five (14.0 %) of the cases of dental caries 

and 35 (10.9 %) of controls did tattooing as a traditional practice to prevent dental caries, 

and the majority 292 (91.0 %) of cases, and 297 (92.5 %) of controls were clamed that they 

were practicing mouse rinsing with water after each meal. These differences in use of 

toothpaste, tattooing the gum as a traditional practices, and mouse rinsing with water among 

cases and controls of dental caries were not to be found significantly different (Fig III). 
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More than (90 %) of cases and their controls have heard about dental caries and oral 

hygiene; the majority (78 %) cited that they have heard from health personnel, while the rest 

have heard from friends and families (Fig IV). 

  

Among 138 (43.0 %) non-cleaner cases of dental caries when asked about the main reasons 

for not practicing tooth cleaning / brushing, A large proportion 72 (52.2 %) of non- cleaner 

cases of dental caries cited the reason for not cleaning was due to negligence, while 28 (20.3 

%) and 24 (17.4 %) clamed that they didn’t know its importance and due to lack of 

sufficient time respectively. Of the 54 (16.8 %) non- cleaner  controls the main reasons for 

not practicing tooth cleaning / brushing , Majority 36 (66.7 %) reported that it was due to 

negligence, followed by 11 (20.4 %) 6 (11.1 %) cited it was due to lack of sufficient time, 

and due to lack of knowledge of its importance respectively (Fig V). 
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Fig II   Description of knowledge on oral health of cases and control of dental caries  

             Of Core 105 Ethiopian army, 2005 (n cases=321; n control=321). 

 

0 20 40 60 80 100 120

Dental caries genetically not transmitted

Tattoo on the gum does not prevent dental caries

Khat/smocking cause for dental caries

Dental caries not treatable by Traditional healer

Dental caries treatable by modern medicine

Daily cleaning preventive of dental caries

Sweet meal cause for Dental caries

we couldn`t treat dental caries with out doing
nothing

Overall knowledge on oral health

Kn
ow

le
dg

e

Percent

Case Control

 



 28

Fig III   Comparison of practice on prevention for dental caries between cases and controls  
               of dental caries of Core 105 Ethiopian Army,  May 2005 (n= 321 each). 
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Fig. IV    Sources of information about dental caries and oral hygiene 
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Fig. V    Reported reasons for not cleaning the tooth by those military personnel  
               Who did not clean their teeth in Core 105 Ethiopian Army, May 2005 
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5.4 Socio-demographic characteristics and dental caries  

Comparison of socio-demographic factors between cases of dental caries and their controls was 

made crudely; there was no significant difference between cases and controls no difference in age, 

rank, marital status, educational status, ethnicity, religion, and birth place. However, dental caries 

was found to be higher among those who joined military services in 1990 and after1990 E.C, than 

those who joined the military services before 1990 E.C (OR= 1.75, 95 % CI 1.08, 2.83)). More 

cases claimed that they were grow in rift valley areas of the country as compared to controls, and 

this differences was statistically significant  (crude OR=2.02  95 % CI 1.15, 3.56 ) (Table III).  
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Table III. Comparison of odds of socio-demographic characteristics among cases and  
     Controls of study participants in Core 105 Ethiopian Army, May 2005 
 
Characteristics Cases (%) Controls (%) Crude OR (95 % CI) 

Age (years) 

20-29 

30 and more 

 

229 (71.3) 

92 (28.7) 

 

242 (75.4) 

79(24.6) 

 

1.00 

1.23 (0.87, 1.75) 

Marital status 

Never married 

Married 

 

127 (39.6) 

194 (60.4) 

 

117 (36.4) 

204 (63.6) 

 

1.00 

0.88 (0.64, 1.21) 

Educational status 

Elementary 

Secondary or more 

 

235 (73.2) 

86 (26.8) 

 

245 (76.3) 

76 (23.7) 

 

1.00 

1.18 (0.83, 1.69) 

Ethnicity 

Amhara 

Oromo 

Others 

 

78 (24.3) 

123 (38.3) 

120 (37.4) 

 

64 (19.9) 

126 (39.3) 

131 (40.8) 

 

1.33 (0.88, 2.01) 

1.07 (0.75, 1.51) 

1.00 

Religion 

Orthodox Christ. 

Muslim 

Other Christ. 

 

229 (71.3) 

57 (17.8) 

35 (10.9) 

 

237 (73.8) 

56 (17.4) 

28 (8.7) 

 

1.00 

1.05 (0.70, 1.59) 

1.29 (0.76, 2.20) 

 Year of Employment 

Before 1990 E.C 

1990 or After 1990 E.C 

 

30 (9.3) 

291 (90.7) 

 

49 (15.3) 

272 (84.7) 

 

1.00 

1.75 (1.08, 2.83) 

Place of birth 

Urban 

Rural 

 

130 (40.5) 

191 (59.5) 

 

139 (43.3) 

182 (56.7) 

 

1.00 

1.12 (0.82, 1.54) 

Area of growth 

Outside rift valley  

Rift valley 

 

 

 

301 (93.8) 

20 (6.2) 

 

 

 

283 (88.2) 

38 (11.8) 

 

 

1.00 

2.02 (1.15, 3.56) 
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     5:5 Comparisons of, Cases and Controls for life style, and dietary pattern 

Comparison of life style characteristics and dietary pattern between cases and their controls 

were made crudely ;there was no significant difference between cases and controls based on 

differences in their staple diet and consumption of alcohol ,but there was  a difference 

between cases and controls with regards to khat chewing and cigarette smoking habits: The 

odds of khat chewing habits was higher among cases of dental caries than among controls, 

(Crude OR=1.41 with 95 % C.I (1.03, 1.93  ).The odds of cigarette smoking was higher 

among cases as compared to controls, (Crude OR=1.37 with 95 % C.I (1.00, 1.88).  

 

The usual consumption of  sweet food like cookies, cakes, etc; was higher among cases of 

dental caries than it was among controls (Crude OR =1.59 with 95 % CI 1.16, 2.17), but 

there was no significant difference in habit of drinking beverages/tea and coffee with sugar 

between cases and controls. Sugared drinks were scored (Annex E) according to the 

frequency of intake of tea and coffee with sugar and/or soft drinks. (Table IV) 
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 Table IV   Comparison of odds of cases and Controls for Life style characteristics and dietary  
                   Pattern of Core 105Ethiopian Army May 2005. 
 

Characteristics Cases (%) Controls (%) Crude OR (95 % CI) 

Khat chewing habit 

Never chew  

Chew 

 

126 (39.3) 

195 (60.7) 

 

153 (47.7) 

168 (52.3) 

 

1.00 

1.41 (1.03, 1.93) 

Cigarette Smocking habit 

Never smock  

smock 

 

136 (42.4) 

185 (57.6) 

 

112 (34.9) 

209 (65.1) 

 

1.00 

1.37 (1.00, 1.88) 

Alcohol drinking habit 

Never drink 

drink 

 

266 (82.9) 

55 (17.1) 

 

262 (81.6) 

59 (18.4) 

 

1.00 

1.09 (0.73, 1.63) 

Bread as major stable food 

No  

Yes  

 

20 (3.1) 

301(50.4) 

 

25 (3.9) 

296 (46.1) 

 

1.00 

0.79 ( 0.43, 1.44) 

Enjera as major stable food 

No  

Yes 

 

243 (75.7) 

78 (24.3) 

 

244 (76.0) 

77 (24.0) 

 

1.00 

1.02 (0.71, 1.46 ) 

Intake of Sugared drinks* 

Low 

            High 

 

14 (4.4) 

307 (95.6 ) 

 

24 (7.5) 

297 (92.5)  

 

1.00 

1.77 (0.90, 3.50) 

Frequent intake of sweat food 

            No 

Yes  

 

139 (43.3) 

182 (56.7) 

 

176 (54.8) 

145 (45.2) 

 

1.00 

1.59 (1.16, 2.17) 

                    

              * Refer Annex E.   
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     5:6 Comparisons of cases and control for presence of calculus, plaque and gingivitis 

Among the study subjects, 145 (45.2 %) of cases, and 85 (26.5 %) of controls have calculus, 

and this difference was significant, (Crude OR=2.29, with 95 % CI, 1.64, 3.19).The odds of 

the detected gingivitis was higher among cases as compared to controls, crude (OR=1.82, 

with 95% CI., 1.16, 2.88).The likely of having plaque among the cases was higher than the 

controls, (Crude OR=1.39, with 95 % CI ,1.00, 1.92). (Table V) 
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Table V    Comparison of cases and control for presence of calculus, plaque and gingivitis    
                 Core 105 Ethiopian Army May 2005. 
 

Characteristics Cases (%) Controls (%) Crude OR (95 % CI) 

Presence  of Calculus 

             No  

             Yes 

 

176 (54.8) 

145(45.2) 

 

236(73.5) 

85(26.5) 

 

1.00 

2.29 (1.64, 3.19)            

 

Presence of Gingivitis  

             No  

            Yes 

 

264(82.2) 

57(7.8) 

 

 

303(94.4) 

18(5.6) 

 

 

1.00 

1.82 (1.16, 2.88)             

 

Presence of Plaque 

            No 

            Yes 

 

188(58.6) 

133(41.4) 

           

 

220(68.5) 

101(31.5) 

   

 

1.00 

1.54 (1.10, 2.16) 
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   5:7 Determinants of dental caries 

Comparison of variables that were statistically significant with dental caries on crude 

analysis were adjusted in table VI, and results showed that military personnel who were 

employed in 1990 E.C and after 1990 E.C had more dental caries than those who were 

enrolled into military services before1990 E.C (Adjusted OR=2.40 95% C.I=1.34, 4.23) 

 

More cases claimed that they had been grown in rift valley area as compared to their 

controls this differences was statistically significant (Adjusted OR=2.14 95 % CI 1.16, 

3.92). After adjusting for other variables the likelihood of having dental caries was higher 

among khat chewers than those who never chew khat, (Adjusted OR=1.89, 95 % CI 1.31, 

2.75)  

 

The odds of having dental caries was also higher among study participants who had the habit 

of usually consuming sweet food items than those who did not usually consuming sweet 

food items ( Adjusted  OR=2.55, 95 % CI 1.48, 4.39). Tooth cleaning practices were higher 

in controls as compared with cases of dental caries this difference was statistically 

significant after adjusting for age, year of employment, cigarette smoking, frequent 

consumption of  sweet food, presence of calculus, gingivitis and plaque, (Adjusted OR=3.40 

95 % CI 2.30,  5.02 ).  

 

The presence of calculus, gingivitis and plaque in oral cavity was significantly associated 

with dental caries after adjusted for other variables. (Adjusted OR=2.07 95% C.I=1.44, 
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2.98), (Adjusted OR=1.69 95% C.I=1.03, 2.81) and (Adjusted OR=1.41 95% C.I= 1.00, 

2.01) respectively. 

 

After adjusted for age, year of employment, khat chewing habit, usual intake of sweet food, 

oral hygiene practices, and presence of calculus, gingivitis and plaque; there were no 

significant differences between cases and controls for age, cigarette smoking and alcohol 

drinking habits (Table VI). 
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Table VI   Adjusted for determinant factors of dental caries among study participants of core                 
                 105 Ethiopian Army May 2005.  
 

Characteristics Cases (%) Controls (%) Crude OR (95 % CI)  Adjusted OR    (95 % CI) 
 

Age 
           20-29 
           30 or more 

 
229 (71.3) 
92 (28.7) 

 
242 (75.4) 
79 (24.6) 

 
1.00 
1.23 (0.87, 1.75) 

 
1.00 
1.14 (0.75, 1.74) 

Year of employment 
           Before 1990 E.C 
           After 1990 E.C 

 
30 (9.3) 
291 (90.7) 

 
49 (15.3) 
272 (84.7) 

 
1.00 
1.75 (1.08, 2.83) 

 
1.00 
2.40 (1.34, 4.23)** 

Area of growth 
          Outside rift valley 
           Rift valley 
 

 
283 (88.2) 
38 (11.8) 
 

 
301 (93.8) 
20 (6.2) 
 

 
1.00 
 2.02 (1.15, 3.56) 

 
1.00 
2.14 (1.16, 3.92) ** 

Khat chewing habit 
           Never chew  
           Chew 

 
126 (39.3) 
195 (60.7) 

 
153 (47.7) 
168 (52.3) 

 
1.00 
1.41 (1.03, 1.93) 

 
1.00 
1.89 (1.31, 2.75)** 

Cigarette Smocking habit 
           Never smock  
           Smock 

 
136 (42.4) 
185 (57.6) 

 
112 (34.9) 
209 (65.1) 

 
1.00 
1.37 ( 1.00, 1.88) 

 
1.00 
0.71 (0.48, 1.02 ) 

Alcohol drinking habit 
           Never drink 
            drink 

 
266 (82.9) 
55 (17.1) 

 
262 (81.6) 
59 (18.4) 

 
1.00 
1.09 (0.73, 1.63) 

 
1.00 
1.08 (0.69, 1.69) 

Usual intake of sweat  food 
            No 

Yes  

 
139 (43.3) 
182 (56.7) 

 
176 (54.8) 
145 (45.2) 

 
1.00 
1.59 (1.16, 2.17) 

 
1.00 
2.55 (1.48, 4.39)** 

Tooth cleaning  
           No  
           Yes 

 
138 (43.0) 
183 (57.0) 

 
54 (16.8) 
267 (83.2) 

 
3.73 (2.58, 5.38) 
1.00 

 
3.40 (2.30, 5.02)** 
1.00 

Presence  of Calculus 
            No 
           Yes 

 
176 (54.8 
145 (45.2) 

 
236 (82.2) 
85 (26.5) 

 
1.00 
2.29 (1.64, 3.19) 

 
1.00 
2.07 (1.44, 2.98)** 

Presence of Gingivitis  
            No 
           Yes 

 
264 (82.2) 
57 (7.8) 

 
287 (89.4) 
34 (10.6) 

 
1.00 
1.82 (1.16, 2.88) 

 
1.00 
1.69 (1.03, 2.81)** 

Presence of Plaque 
            No 
            Yes 

 
188 (58.6) 
133 (41.4) 

 
220 (68.5) 
101 (31.5) 

 
1.00 
1.54 (1.10, 2.16)) 

 
1.00 
1.41 (1.00, 2.01)** 

** Significantly associated with dental caries after adjusted for Age, year of employment, Area of     
     growth, Khat chewing habit, Cigarette Smocking habit, Alcohol drinking habit, usual intake of  
     sweat food,   Presence of Calculus, Presence of Gingivitis and Presence of Plaque 
 
 

 



 39

6. Discussion 
  
This study has included military personnel having a high response rate, and this is may be due 

to the well informed consent, oral examination was under taken on voluntary bases, and 

appropriate arrangement was made by the local authority. This high response rate could 

minimize the differences that may exist between the sample and the parameter. 

 

The study subjects have relatively high knowledge on oral health more over there was no 

difference in knowledge on oral health between cases and controls. This high knowledge 

among the military personnel could be due to the health education given, or it could be 

explained by higher education   they have as compared with the general population.  

 

Though the study group had high knowledge on oral health there are still people not practicing 

it, and this is in consistent to other studies that show knowledge alone could not change 

behavior of individuals (26).  In this study, cleaning their teeth using tooth brush or local tooth 

stick was higher among controls as compared to cases, and the potential reason for this is as 

they claimed it was due to negligence. 

 

The habit of not cleaning the teeth was found to be significantly associated with dental caries. 

Teeth cleaning have a protective effect as many studies agreed, but the frequency and method 

of cleaning has its own impact and contribution. Even though tooth cleaning is protective for 

dental caries the present study did not showed that applying tooth paste during cleaning of the 

tooth is protective. The possible explanation for this finding could be that tooth paste to be 

effective it depends on the frequency of using tooth past and the frequency of taking sweet food 
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items and also the efficiency of tooth pastes (10) The concentration of fluoride in the tooth 

pastes used by the study subjects could not be determined and in this study we did not assess 

also the frequency and the time when it was used so we failed to revealed the protective effect 

of the tooth paste could be due to the absence of relevant question in this study. Mouth rinsing 

with water after food was not found to be protective against dental caries similar result were 

also previously reported (13). 

 

In our study, year of employments was found significantly associated with dental caries. Those 

recruited lately in 1990-1995EC were more affected than those who joined the military service 

before 1990 E.C. The former were younger than the later this was further to our knowledge 

there is no publication on this area the possible explanation for this finding that those who were 

employed lately were recruited with out screening for dental problem, this might be the mass 

recruitment of the militaries due to Ethio\ Eritrea war and they might have joined the military 

service after they had developed the caries; or it could be due to the diet consumed during the 

war like biscuit which is very hard and they call it ”Cochoro” however this finding needs 

further studies and explanations.  

 

Grow in rift valley areas were a risk factor for the development of dental caries the possible 

explanation could be directly or indirectly related to the high fluoride level of the water in the 

area, may be flourotic teeth more liable to develop dental caries this is in agreement with other 

studies as studies has showed that there is a positive association between dental caries and 

dental fluorosis.(28).  
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This was in consistence with the result of previous studies (11, 16, and 17).  Tea, coffee and 

soft drinks were not found to be associated with dental caries where as sweet foods items were 

found to be associated with dental cares. The possible explanation for this finding could be that 

fluids are less likely to stick on teeth, but the sweet food items are more likely to be retained 

and stick on oral cavity, and this was reported to favor the growth of bacteria and able to cause 

damage to the tooth surfaces (16, 17), and the other explanation could be Tea plant is known to 

accumulate fluoride which could tend to protect the teeth against dental caries (17, 28). As 

studies have shown (11, 14, and 17) dental caries has dose response relationship to sugar, but in 

our study, amount of sugar added to tea and coffee of the militaries were not quantified and this 

finding also needs farther studies and explanation. 

 

Finding on the association between khat chewing and dental caries was found in agreement 

with other findings reported by other investigator. The previous study done in this country has 

showed that khat chewers take much sugar, tea and/or coffee with sugar when they chew Khat, 

which could have enhanced the association (16, 29); however it needs farther studies and 

explanation. 

 

The higher frequency of presence of calculus, gingivitis and plaque were detected among cases 

as compared to controls. The association to the presence of calculus, gingivitis and plaque in 

the oral cavity and dental caries has also been documented by other studies in this country (16, 

18).  The possible explanation for this finding could be the presence of calculus, gingivitis and 

plaque have associations with oral hygiene, and this needs further study to elucidate whether 

the association is due to direct effect of oral hygiene or due to other mechanisms. 
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Religion, ethnicity, marital status, and rank, were not found to be associated with dental caries 

because they may not directly influence the occurrence of dental caries, rather it may be the 

individual behavior, habit and practice that has an effect on the development of dental caries. 

(14, 22)  
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6:1 STRENGTH 

1. This study is the first in its kind in militaries in our country, and it could generate new ideas 

for farther studies. 

2. The response rate of this study was high. 

3. Training of dental technicians according WHO recommendation, and use of standardized 

measurement of dental caries is the other strength the study has. 

4. Though life style is a sensitive issue to tell to others, use of self administered questioner and 

anonymous of their identity has prevented from losing information on those sensitive 

issues. 

 

 6:2 LIMITATIONS 

1. In this study cases and controls were identified only with clinical caries, difficulty of 

radiological examination at field level could affect the actual results of this study. 

2. Sweet food items and drinks were assessed by the usual patterns and/frequency of intake 

but, the amount and the duration of intake was not well assessed. 

3. Lack of previous similar study made comparison difficult. 

4. Females were few in number, so our study failed to show the relation of dental caries 

and sex.   
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7. Conclusion and Recommendation 

     7:1 Conclusion 

1. Findings of this study showed that, the over all Knowledge and understanding of dental 

caries and its prevention among the military personnel were high.  

 

2. Despite the higher Knowledge about oral health, tooth brushing was not still practiced 

by 30 % of the study participants. 

 

3. Being employed in 1990 or after 1990 was found to be a risk factor for dental caries. 

 

4. Growing in rift valley area is a risk factor for the development of dental caries. 

 

5. The higher frequency of presence of calculus, gingivitis and plaque were associated with 

increased risk of dental caries.  

 

6. The staple diet of the militaries was not found to be a risk factor for dental caries but the 

usual consumption of sweet food items like cookies was found to be a risk factor for 

dental caries.  

 

7. Khat chewing habit was also found to be a risk factor for dental caries.  
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7:2 Recommendations 

1. Promotion of good oral hygiene practices through Health education about practicing 

adequate and effective techniques of tooth cleaning should be reinforced in Army. 

 

2. Initiation and strengthening of the screening program for the new militaries.  

 

3. Providing materials used for oral health, like tooth pastes/ brush for lower cost. 

 

4. Early detection and treatment of newly developed dental caries, calculus, gingivitis, 

and plaque. 

 

5. Arranging a regular program for inspection of the oral cleanness of the militaries and 

as the same time to encourage them to practices oral hygiene. 

 

6. The results of this study help the Health Command and other concerned bodies to 

design effective intervention and strategies to improve the oral health of the   

militaries. 

 

7. Start to celebrate oral health day to give more emphasis and to initiate the militaries. 
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Annex: -A 

Addis Ababa University Department of Community Health  
 
Questionnaire related to dental caries prepared for military personnel  

Adapted from similar studies 

01. Questionnaire identification number___________ 

02. Year of conducted _____________ 

03. Core______ 

04. place_______ 

                               041division 

                               042catagory     

                                   1= core staff   2=infantry   3=mechanized 

Introduction: - “My name is ________ I am working for the Defense University we 

administered this Questionnaire here in the _________ Mechanized / Infantry Division in order to 

find out the causes of dental caries and its impact on health services. 

Therefore, this includes very personal questions your answer is strictly confidential, your name 

will not be written on this form and, will never be used in connection with any information you 

tell us. You do not forced to answer any questions that you do not want to answer, and you may be 

able to interrupt to answer this question any time you want. However, your honest answer to these 

questions will help us for better understanding about causes of dental caries its problem, and for 

future planning of the preventive services. We would greatly appreciate your help by responding 

to these questions. To finished this questionnaire it will take about ____minutes           

Would you willing to participate?               

1. Yes __________ 

2. No __________ 

 

 
Thank you!! 
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                                                                               Date______ 
 
 Questionnaire Form                                             Identification .No ____      
                                                                                         

Section-1   A .Sociodémographiques Information 
S. No Question Option/ answers Code 
101 Age  [   ]   [  ]  

102 Sex. 1. Male 

2. Female 

 

103 Militari Rank      1.  Non officier 

     2.  Privat 

     3.  Junior officier 

     4.  Higher officier   

 

104 Brigade ________  

105 Battalion ________  

106 Year of Employement ________  

107 Educational Background 1. primary school  

2. secondery school  

3. under graduate 

4. Graduate 

 

108 

 

 

 

 

Ethnicity 1. oromo 

2. Amahara 

3. Tigeri 

4. Guragae 

5. Others (specify)_________ 
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109 Religion 

 

1. Orthodox 

2. Muslim 

3. Protestant 

4. Catholic 

5. Others(specify)__________ 

 

110  Marital Status 1. Singel 

2. Married 

3. Divorced 

4. Widowed 

 

111 Place of born  1. Addis Ababa  

2. Out of Addis Ababa urban 

3. Out of Addis Ababa rural  

 

112 Did you grow in one of these areas? 

(Natherate, Awassa, Wonge, Zeway Arba 

Minch.) 

      1.   Yes 

      2.    No 

 

113 Do you chew Khat? 

 

      1.   Yes 

      2.    No /to 115/ 

      3.    I used to chew khat before  

 

114 

 

 

 

If yes, How often did you chew khat?       1.      Daily 

3.    2-3days per Week 

4.    once a week 

5.    others ______________ 
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115 

 

 

Do you smoke cigarette? 1. Yes     

2.  No /to 117/ 

3. I used to smoke but not now 

 

116 If yes, How many cigarettes do you smoke 

per day? 

 

[_________] 

 

 

117 Do you have Alcohol drinking habits? 1. Yes 

2. No /to120/ 

3.  I used to drink alcohol but 

not now 

 

118 

 

If yes, How often did you drink Alcohol? 1. Usually/daily to weekly/ 

2. Sometimes Occasionally 

3. Occasionally 

4. others_________ 

 

 

 

119  What was the status of your parents/relatives 

when they compared with their neighbors? 

1. Poor 

2. Moderate 

3. Rich 

 

120 Did your parents have caws or camels?        1.Yes 

  2. No 
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Section: - 2    Information on food habits 
S.N Questionnaire Response category Code 
201 What type food do you eat usually for 

Breakfast? (For the last one month) 

  

(Circle that apply) 

 

1. Bread  

2. Biscuit 

3.  Injera \ Wot or firfir\ 

4. Kinchie 

5. pourage 

6. Other (Specify)_________

  

 

202 What kind of food do you eat usually for 

Lunch? (For the last one month) 

 

 (Circle that apply) 

 

1.  Bread  

2. Biscuit 

3. pasta 

4.  Injera \Wot or firfier\ 

5. Kinchie 

6. pourage 

7.  Other (Specify)_________ 

 

203 What food do you usually eat for dinner?

 (For the last one month) 

  

 (Circle that apply) 

 

 

1.  Bread  

2. Biscuit 

3. pasta 

4.  Injera \Wot or firfier\ 

5. Kinchie 

6. pourage 

7. Other (Specify)_________

  

 

204 Do you drink sugared tea? 

  

1. Yes 

2. No  /to 206/ 

 

205 If yes, how many caps of tea do you drink in a 

day? 

    Number of caps 

_____________ 
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206 Do you Drink sugared Coffee?  

 

1. Yes      

2.   No /to 208/ 

 

207 If yes, how many caps of Coffee do you drink 

in a day?   

Number of caps ___________  

208 Do you take soft drinks? 

 

1. Yes         

2.  No /to 210/ 

 

209 If yes, how many soft drinks do you drink in a 

week? 

      Number of caps _______  

210 Do you eat sweat food staff like Cake, 

Cookies, Biscuit and Others? 

1. Yes 

2.  No /to 212/ 

 

211 If yes, how many times do you take in a 

week? 

1. Daily  

2. 2-3days in a week 

3. Once a week 

4. sometimes 

5. others___________ 

 

212 Do you used to drink milk during your child 

hood? 

  1.  No ,I don’t 

3. Occasionally 

4. Usually /daily to weekly/ 
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Section 3: - Knowledge, and practice about dental caries and its Prevention 
 
S. No Questions Response category Code 

301. 

  

Have you ever heard of dental caries?   1. Yes 

  2. No 

 

302. Have you ever have dental caries?   1. Yes 

  2. No 

 

303. What are the major symptoms/ problems 

encountered? 

(Circle that apply) 

  1. Sever pain 

  2. Cosmetic problem 

  3. Bad smelling 

  4. Bleeding 

  5. Swelling  

  6. Don’t know 

 

304. If you have dental ache, where did you go?   1. To a health institution 

  2. To a pharmacy 

  3. To traditional healer 

  4. No where 

  5. Other (specify)____ 

 

305. If you go to health institution what was your   

reason to visit the dentist? 

2. For tooth extraction 

3. For tooth filling 

4. For cleaning teeth 

5. For reliving pain 

6. Others (specify)___ 

 

 

 

 

 

 



 57

306. Do you clean your teeth using tooth brush/ 

chewing stick on daily basis? 

      1.Yes /to308/ 

      2. No 

 

307. If No, what is your reason for not cleaning 

your teeth? 

2. No use 

3. I don’t know the importance 

4. No time 

5. Negligence 

6. Others (specify)_ 

 

308. If yes, do you use toothpaste? 1. Yes 

2. No 

 

309. Do you have mouth-rinsing habit after food?       1. Yes 

2.  No 

 

310. Have you tattooed your gum in order to 

prevent dental caries? 

      1. Yes 

      2. No 

 

311. Do you agree that pain of dental caries is one 

of the sever pains human beings tolerate? 

      1. Agree 

      2. Neutral 

      3. Disagree 

 

312. Do you agree to advice a person with dental 

caries to go to a traditional healer? 

      1. Agree 

      2. Neutral 

      3. Disagree 

 

313. 

 

 

Do you agree to tell people to tattoo their gum 

so they will not develop dental caries? 

      1. Agree 

      2. Neutral 

     3. Disagree 
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314. Do you know that dental caries is 

transmittable genetically? 

     1. Yes 

     2. No 

 

315. Could absence of tattoo on the gum result in 

dental caries? 

     1. Yes 

     2. No 

 

316. Could khat chewing/ cigarette smocking 

almost everyday result in dental caries? 

     1. Yes 

     2. No 

 

317. Are we able to treat a dental caries by going 

to a traditional healer? 

     1. Yes 

     2. No 

 

318. Are we able to treat a dental caries by doing 

nothing? 

     1. Yes 

     2. No 

 

319. Are we able to treat a dental caries by going 

to a modern medical institution? 

     1. Yes 

     2. No 

 

320. Are we able to prevent dental caries by daily 

cleaning using toothbrush or chewing stick? 

     1. Yes 

     2. No 

 

321. Are we able to prevent dental caries by not 

taking much sweaty meals? 

     1. Yes 

     2. No 

 

322. Are we able to prevent dental caries by 

extracting milk tooth during childhood? 

     1. Yes 

     2. No 

 

323. Has any one told you to keep your teeth 

clean? 

     1.Yes 

     2. No 

 

324. If yes, Who told you?      1.Health personnel 

     2.Friend 

     3.Family 
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l†«é^ †lm ¤}ëßY^pí £JŒN~ ×‹Gpí 
£ºî~ †ºmli ŒÙG 

 
lPW”ípý £¼Y^ LoYoY L}a•v †\LGŒs EMëªT· ¼~r £dTlå Lº¨jv 

®1. ¾SÖÃl SKÁ lØ`     

®2. SÖÃl ¾}"H@Åuƒ ¯/U    

®3. ¢`    

®4. x�    
 

mGbþÃ:- YH _ÂT y¸µÿdW bxÄþS xbÆ †NvRStEÂ bmk§kÃ †NvRStE FÝDÂ 

xStÆÆ¶nT nW”” y_ÂtÜ ›§¥ y_RS mïRïR/mbSbS mnš lþçnù y¸Clù MKNÃèCN 

l¥wQ nW”” YHM lHKMÂ xgLGlÖèC :QD l¸Ãw«ù ymnš ¦œB lmS«TÂ 

ymk§kÃ mNgìCN lm«öM YçÂL”” 

 bzþH _ÂT gþz¤   »µÂYZD/XGr¾/KFlõR______w`Ñ@É______ 

v�K=−” bXÈ tmR«W b_ÂtÜ FÝd¾ yçnùTN sãC y_RS MRm‰ b¥DrGÂ 

ytzU°TN m«YöC btœ¬ðãcÜ XNÄþälù /XNÄþmlsù/ u¥DrG  

ÃµÿÄL”” 

¸S_‰êEnT XÂ SMMnT /fÝdŸnT/ 

y¸s«ùT M§>M çn y_RS MRm‰ W«¤Tã bF{ùM ¸S_‰êE nW””  SMãM 

bæRÑ §Y xYÉFM XÂM k¥N¾WU mr© UR tÃYø lþqRB xYCLM”” mmlS 

y¥YfLgùTN _Ãq½ ÃlmmlS mBT− Ñlù bÑlù yt«bq nW””  ngR GN 

l_Ãq½W XRSã y¸s«ùT XWnt¾Â TKKl¾ mLSÂ bMRm‰W mœtõ− 

Slb>¬W mNSx¤ãC TKKl¾ GN²b¤ XNÄþñrN bÈM Y«QmÂL””l_Ãq½ãcÜ 

Sl¸s«ùT mLSÂ tmRMrW SlmútFã xDÂö¬CN bÈM kFt¾ nW”” _Ãq½W -

-------------- MRm‰W -------- ÃHL gþz¤ YwSÄL””  SlzþH bMRm‰WÂ b_Ãq½W 

lmútF FÝd¾ ñT? 
 

1 xã   

2 xYdlM     

LG\å †•¿ ŠD} £¼Y^ NYLW’å¿~ Lº¨e¿ LLåFr ¨d¼Eå$ 
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KFL xND    ¥Hb‰êEÂ SnHZÆêE 

t.qÜ m«YQ mLS ÷D 

101 XD»  1.       ›mT  

102 ò¬ 
1 wND 

2 s¤T 
 

103 w¬d‰êE ¥:rG  

1 vKK?L T›[Ó 

2 }^ ¨�Å` 

3 SeS^”í S¢”” 

4 Ÿõ}— S¢””  

 

104 BRg¤D  [_________]  

105 Æ¬lþ×N [_________]  

106 yQ_R zmN /›mT/ [_________] ›.M  

107 yTMHRT dr©ã 

1. xNd¾ dr©  

2. hùlt¾ dr©  

3. ÄþPlÖ¥   

4. ÄþG¶ M„Q 

5. DHr M„Q  

 

108 B¼¤rsB  

1. åéä 

2. x¥‰ 

3. TGÊ 

4. gù‰g¤ 

5. l¤§ µl YglI _________  

 

109 ¼Y¥ñT 

1. åRèìKS 

2. XSLMÂ 

3. Pét½S¬NT 

4. µèlþK 

5. l¤§ µl YglI 

 

110 yUBÒ hùn¤¬  

1. ÃgÆ 

2. Ã§gÆ 

3. yf¬ 

4. Ælb¤tÜ yätbT 
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111 ytwlÇbT ï¬ 

1. xÄþS xbÆ 

2. kxÄþS xbÆ Wu kt¥ 

3. kxÄþS xbÆ Wu bg«R 

 

112 

kzþH b¬C ktzrz„T /£^N¼ `Ej/ xgéC WS_ 

twLdW xDgªM? /ÂZÊT" wN©þ" xêú" ZêY" 

xRÆMNu" †”b" LG‹ ’TY/   

1. xã 

2. xYdlM 
 

113 ÅT YQ¥lù? 

1. xã XQ¥lhù 

2. Q» x§WQM/wd 115/ 

3. bðT XQM nbR  

 

114 /mLSã xãN kçn/ bœMNT SNT gþz¤ YQ¥lù? 

1. bqN bqN 

2. bœMNT 2-3 d~r 

3. bœMNT xND qN 

4. l¤§ µl YGl{ù        -

¥ 

 

115 sþU‰ Ã=úlù? 

1. xã 

2. xYdlM /¨Å 117/   

3. bðT x=S nbR  

 

116 
/mLSã xã kçn/ l†M‹„ bqN MN ÃHL sþU‰ 

Ã=úlù? 

 

 [___________] 
 

117 xL÷L m«_ Y«Èlù? 1. xã 

2. xYdlM /wd 119/ 

3. bðT X«È nbR  

 

118 /mLSã xãN kçn/ l†M‹„ bySNT gþz¤W xL÷L 

m«_ Y«Èlù? 

1. xzWTÊ X«Èlhù /uk” 

   uk” ¨ÃU uXU”ƒ/ 

2. ›Mö ›Mö X«Èlhù 

3. ytly PéG‰M sþñR  

4. l¤§ µl YGl{ù  

 

119 yb¤tsBã ynùé dr© kxµÆbþW sWÂ 

kgÖrb¤èÒChù UR sþwÄdR MN YmS§L? 

1. ªA 

2. L‹ŠEƒ 

3. hB¬M 

 

120 w§íCã /b¤tsïCã/ §M wYM GmL nb„êcW? 1. xã 

2. xYdlM 
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KFL hùlT       yxmUgB L¥D mr© 
t.qÜ m«YQ mLS ÷D 

201 

xzWTrW qÜRS y¸mgbùT MNDN nW? 

/ÆlfW xND wR gþz¤/ 

(Š†¿− lF¨ LG^ MŒln ¨uFG) 

1. Äï  

2. n^Šår /�wZ/ 

3. û^q /L�Z}ë/ 

4. ˆ¿¯W /l’¼/ ÙYÙY/   

5. QN˜ 

6. gNæ 

7. l¤§ µl YglI          

 

202 

xzWTrW Mœ y¸mgbùT MNDN nW? 

/ÆlfW xND wR gþz¤/ 

(Š†¿− lF¨ LG^ MŒln ¨uFG) 

1. Äï  

2. n^Šår /�wZ/ 

3. Ü^q /L�Z}ë/ 

4. ˆ¿¯W /l’¼/ÙYÙY/   

5. QN˜ 

6. gNæ 

7. l¤§ µl YglI          

 

203 

xzWTrW X‰T y¸blùT MNDN nW? 

/ÆlfW xND wR gþz¤/ 

(Š†¿− lF¨ LG^ MŒln ¨uFG) 

1. Äï  

2. n^Šår /�wZ/ 

3. Ü^q /L�Z}ë/ 

4. ˆ¿¯W /l’¼/ ÙYÙY/   

5. QN˜ 

6. gNæ 

7. l¤§ µl YglI          

 

204 šY bSµ*R Y«Èlù? 
1.xã 

2. xYdlM /wd 206/ 
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205 /mLSã xã kçn/ SNT Snþ bqN Y«Èlù? [_________]  

206 bùÂ bSµ*R Y«Èlù? 
1. xã 

2. xYdlM /wd 208/ 
 

207 /mLSã xã kçn/ SNT sþnþ bqN Y«Èlù? [_________]  

208 

lS§ú m«_ Y«Èlù? /¸¶NÄ: ÷µ÷§: ÍN¬: 

XSP‰YT: p½PsþÂ ymúslùTN/ 

1. xã 

2. xYdlM /wd 210/ 
 

209 

/mLSM xã kçn/ l†M‹„ bœMNT SNT «RÑS 

lS§ú Y«Èlù? 
[         ]   b  

210 

ÈÍu MGïC” Yb§lù? /k¤K: BSkùT: ckÖl¤T XÂ 

ymúslùTN/ 

1. xã 

2. xYdlM /wd 212/ 
 

 

211 

 

/mLSã xã kçn/ bySNT gþz¤ Yb§lù? 

1. bqN bqN 

2. bœMNT 2 - 3 gþz¤ 

3. bœMNT xND gþz¤ 

4. xLæ xLæ 

5. l¤§ µl YGl{ù           

 

212 bLJnTã wtT Y««ù nbR? 

1.xL«ÈhùM 

2.xLæ xLæ X«È nbR 

3. xzWTÊ X«È nbR  
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KFL ƒST    Sl _RS mïRïR/mbSbSÂ Slmk§kÃW Ãl GN²b¤Â LMMD mr©/ 

t‰ qÜ. m«YQ mLS ÷D 

301 ytïrïr/ybsbs _RS ñRãT ÃWÝL? 
1. xã 

2. xYdlM 
 

302 
y_RS HmM ñéãr y¸ÃWQ knbr 

lHKMÂ wÁT ÿÇ?  

1. wd «¤Â xgLGlÖT 

2. wd mD`nþT b¤T 

3. wd ÆH§êE HKMÂ 

4. l¤§ µl YGl{ù 

5. y_RS HmM ñéŸ xÃWQM 

 

303 
wd «¤Â xgLGlÖT kçn yÿÇT 

yÿÇbT MKNÃT lMN nbR? 

1. _RS l¥SnqL 

2. _RS l¥Sä§T 

3. _RS l¥IÄT 

4. SÝ†N l¥S¬gS 

    5.  l¤§ µl YGl{ù  

 

304 
_RSãN b_RS B„>/bXN=T mÍqEÃ 

byqnù Ã{Älù? 

1.  xã (wd 308) 

2. xYdlM 
 

305 
mLSã  xYdlM kçn y¥Ã{ÇbT 

MKNÃT MNDnW? 

1. MNM _QM Sll¤lW 

2. _QÑN Sl¥§WqW 

3. gþz¤ Sll¤lŸ 

4. bcLtŸnT 

5. l¤§ µl YGl{ù  

 

306 
mLSã xã kçn _RSãN sþÃ{Ç y_RS 

úÑÂ Y«q¥lù? 

1. xã 

2. xYdlM 
 

307 
ŸUÓw u%EL Ø`e−” †š’årT’å l’åB 

¨µåLºL»Eå? 

1. xã 

2. xYdlM 
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308 
_RSãN k_RS mïRïR/mbSbS 

lmk§kL _RSãN tnQsW ÃWÝlù? 

1. xã 

2. xYdlM 
 

 

309 

y_RS HmM ysW LíC k¸ClùT 

xNÇÂ kFt¾W HmM/SÝY }’å$ 

YS¥¥lù ? 

1. XS¥¥lhù 

2. mS¥¥TM xlmS¥¥TM 

xLCLM 

3. xLS¥¥M 

 

310 

X_RS mïRïR/mbSbS ÃlWN sW wd 

ÆH§êE HKMÂ XNÄþÿÇ bmMkR 

YS¥¥lù? 

1. xS¥¥lhù 

2. mS¥¥TM xlmS¥¥T 

xLCLM 

3. xLS¥¥M 

 

311 

sãC _RúcWN ktnksù y_RS 

mïRïR/mbSbS lþÃU_¥cW 

XNd¥YCL bmNgR YS¥¥lù? 

1. xS¥¥lhù 

2. mS¥¥TM xlmS¥¥T  

    xLCLM 

    3. xLS¥¥M 

 

312 
Sl_RS mïRïR/mbSbS SMtW 

ÃWÝlù? 

1. xã 

2. xYdlM 
 

313 
lþÃSkTL y¸Cl’å kFt¾ CGR wYM 

S»T MNDnW? 

1. kFt¾ HmM/SÝY 

2. yWbT CGR 

3. m_æ >¬ 

4. mD¥T 

5. XB«T 

6. xY¬wQM 

 

314 
y_RS mïRïR /mbSbS bzR lþt§lF 

¨vFG? 

1. xã 

2. xYdlM 
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315 
_RSN xlmnqe y_RS mïRïR/mbSbS 

MKNÃT lþçN YC§L? 

1. xã 

2. xYdlM 
 

316 

xzWTrW byqnù ÅT mÝM/sþU‰ 

¥=S y_RS mïRïR/mbSbSN 

lþÃSkTL YC§L? 

1. xã 

2. xYdlM 
 

317 
y_RS mïRïRN/mbSbSN wdÆH§êE 

HKMÂ bmÿÇ ¥ÄN XC§lN?  

1. xã 

2. xYdlM 
 

318 
Y_RS mïRïR/mbSbS MNM úÂdRG 

¥ÄN XNC§lN? 

1. xã 

2. xYdlM 
 

319 
y_RS mïRïR/mbSbS wd zmÂêE 

HKMÂ bmÿD ¥ÄN XNC§lN? 

1. xã 

2. xYdlM 
 

320 

_RúCNN byqnù b_RS bù„>/bXN=T 

mÍqEÃ b¥IÄT y_RSN 

mïRïR/mbSbS mk§kL XNC§lN? 

1. xã 

2. xYdlM 
 

321 
Bzù ÈÍu MGïCN ÆlmB§T y_RS 

mïRïRN/mbSbSN mk§kL XNC§lN? 

1. xã 

2. xYdlM 
 

322 
¾_RSãN NIHÂ XNÄþ«BqÜ yngéT sW 

xl? 

1. xã 

2. xYdlM 
 

323 SMe− xã kçn ¥N ngéT? 

1. y«¤Â ÆlÑÃ 

2. Ùd¾ 

3. b¤tsB 

4. l¤§ µl yGl{ù  
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Annex: - B                      

                                Dental caries assessment form 

(Adopted from WHO oral health assessment form 1986). 
                        
   Date                                                                 ID number  

    

  Examiner  
 
General information 

Age in years 

Sex (M=1, F=2) 

Ethnic group 

Occupation 

Address 

                       Brigade      Battalion     

 

Dentition status 
                                                                                      STATUS 
                                                                Permanent                          
                                                                0 = Sound                              
                                                                1 = Decayed                          
                                                                2 = Filled & Decayed           
                                                                3 = Filed no decay                
                                                                4 = Missing due caries         
                                                                5 = Missing any other           
                                                                       reason 
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Annex:-C 

OPERATIONAL DEFINITION 

Clinical caries: _is defined as a cavity diagnosed by visual examination/probing of the mouth 

Past caries: -past caries is manifested either by a filling or by loss of the tooth due to dental 

caries. 

DMF:-_index per person: it is the average number of permanent teeth per person which are   

decayed, (D), Missing (M), Filled (F)because of caries it is a quantitative expiration the life time 

caries of expiration an individual. 

Dentition status: 

 0-Sound tooth: - A tooth is recorded as sound if it shows no evidence of treated or untreated    

clinical caries 

1-Filled tooth with decay: - A tooth is scored as filled with decay when it contain one or more 

permanent 

3-Filled tooth with out decay: _A tooth is considered to be filled with out decay when one or 

more permanent restoration is present there is no secondary caries. 

4-Tooth missing due to caries:-This score is used for permanent teeth that have been extracted 

because of caries. 

5-Consumption patterns: - usual: any food item which is consumed once or more in a week. 

6-Liefstyle; - Habit of taking alcohol, cigarette and khat. 

7- Knowledgeable and non Knowledgeable: - Knowledge on oral health was assessed by eight 

Knowledge questions. The over all Knowledge was obtained by adding scores of eight knowledge 

questions. Those, who answered eight out of eight knowledge questions, were labeled as 

knowledgeable. 
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Annex:-D 

Sample Size Calculation 

 The required sample size was calculated  

 Using sample size determination for case control study design.   

 The study will take the following assumption    

 Confidence Interval= 95% 

 Power = 80 % 

 Exposure (refined sweet) among cases of dental caries =60 % 

 Exposure (refined sweet) among controls=40 % 

(5), to find a minimum odds ratio of 1.65. The formula below was used: 

n= (Z α / 2√ (1+1/r) P (1-P) + Z β√(P1(1-p1)+P2 ((1-P2)/r) )2 

    (p1
_p2)2 

The minimum sample size require in each study groups will be= 298. 

Adding 10%for possible non-response a total of 656 military personal were selected. 

. 
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Annex:-E 
 
Drinks Scores 
 
Items                                                            Labels                                                              scores 
 
                                                                                                                                                                
                                                                                                                                  
Tea with sugar                                                <7 Times/week                                                1  
                                                                        7 times or more/week                                      2 
                                                                       
 
 
Coffee with sugar                                          <7 Times/week                                                   1 
                                                                        7 times or more/week                                        2 
                                                                       
 
 
 
 
  
Soft drinks                                                    <7times/week                                                      1 
 
                                                                      7times or more/week                                           2 
 
 
 
Total scores                                                                                                     Drinks grading 
 
3 or less/ soldiers                                                                                              =Low 

4-5/ soldiers                                                                                                      =Moderate 

6 or more /soldiers                                                                                             =High 
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