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Abstract 

The aim of this epidemiologic pilot field study was to determine if the oral health problem in 

Detema was periodontal or caries disease. If periodontal disease, was it induced by a certain 

virulent microflora or by inadequate oral hygiene? A second specific aim was to educate local oral 

health instructors, to raise the awareness of the importance of oral health, and in that way improve 

the general health. 

Methods were that with the use of WHO oral health questionnaire, interview 117 participants in 

index ages 15-19 years, inform about oral diseases, instruct techniques for optimized oral cleansing, 

assess dental status and periodontal health on index teeth. Local oral health instructors were 

educated for maintaining the knowledge and to reinstruct the toothbrush and toothpaste methods. 

Susceptibility to caries and periodontal disease in relation to ethnicity was investigated. 

The prevalence of caries disease was 32% a decrease compared to 44% in 1995. The prevalence of 

periodontal disease was 82%, attachment loss and gingival retractions 8% each, and gingival 

retractions 6%. This result was an impairment compared to 73% in 1995, when there were no 

pockets, retractions or any attachment loss in this index age. Results could not significantly show 

association between oral disease and lack of, or infrequent use of cleansing devices and fluoridated 

toothpaste, neither to a diet with high and frequent carbohydrate intake. There was indication of 

susceptibility to periodontal disease in the population.  

The conclusion was that the non-optimized technique for oral hygiene affected this population´s 

oral health. 
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Introduction 

Previous findings indicate that the oral health in Zimbabwe is low, that the etiology is unknown and 

that there are limited resources as well as scarce possibilities for professional dental care (Frencken 

et al., 1999a, 1999b). Why the specific school Detema in rural Dete, Hwange district, in the 

province Matabeleland North, in Zimbabwe was chosen for this epidemiologic, observational and 

cross sectional study, is because it is enrolled in an exchange program with Umea since 1996 

(Björk, 2013). During 22 years of observations by people operative in that geographic area, the 

impression has been that the oral health in the students of the school is low. That is the same 

impression visitors from Detema to Umea gave, during their stay in August 2016. There are also 

known geographic areas in Africa, as in Ghana, to the west and Morocco, to the north, where there 

is a high prevalence of virulent strains of the specific pathogen Aggregatibacter 

actinomycetemcomitans, associated with aggressive periodontitis in adolescents. It is not known 

whether such a virulent strain of the tooth loss pathogen is present in the adolescents of Detema 

Secondary School, in Dete, Zimbabwe (Haubek et al, 2014).  

 

The republic of Zimbabwe with a population of 16.2 million people (2016), is situated in sub-

Sahara region of Africa. Neighbor countries are Mozambique, Zambia, Namibia, Botswana and 

South Africa. The capital is Harare, with about 2.1 million inhabitants, located in the province 

Mashonaland East. The country is divided in 10 provinces, and in their turn 59 districts with 1 200 

municipal wards. One of these is Dete, in Hwange district of the province Matabeleland North, 

forming the north-western political border to Zambia, following the windings of the Zambesi River. 

The province is 75 000 km2, populated with 749 000 inhabitants (2012). Its capital is Lupane and 

the only towns are Hwange and Victoria Falls. The name of the province is derived from the 

ethnicity of the Ndebele people who dominate the area, originating from the Zulu people of South 

Africa. Other represented ethnicities in the area are Shona from the Kalahari Desert and 

Mozambique, the Nambya, an ethnic group from the western Zambesi river area towards Namibia, 

and Tonga, or ”Zambesi”, an ethnic group found along the Zambesi river (WHO Zimbabwe, 2017; 

United Nations Economic Comission for Africa, 2015;). Dete is a rural town found in the game-

controlled Hwange National Park, where tourists visit lodges for game drives, like Miombo Lodge 

in Dete. Inhabitants are used to wild game visiting their houses and elephants terrorizing the area, 

but illegally hunting the protected wildlife would result in prison sentence or might end in death, 

since park guards shoot to hurt or kill poachers. (Barreitt, 1995; Mapsland, 2018). Dete’s population 

is about 3 000 inhabitants. The economy is dependent on the safari lodges and the tin mine 
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Kamadivi. The town is divided in three suburbs: Mtuya, Soweto and Railway’s suburb. Detema 

Secondary School is located in Soweto. (Mapsland, 2018). In Zimbabwe as a whole, unemployment 

is 50%. The poverty is 63% and 10% live on the verge of starvation. (SIDA, 2016; SIDA 

Avdelningen för Afrika, 2015; Swedish Embassy - Sweden abroad, 2017).  In June 2017, 1 US$ 

was about 35 trillion Zimbabwean dollars, after hyperinflation of 500 billion percent in 2008. The 

local money was sold as souvenirs in the street. (Mölne, 2016; Ripås, 2015). Food, electricity and 

telecom was imported from South Africa at high expense. 1 US$ was 5 min airtime or 250 MB use 

of internet connection, half a day with electric current and a French loaf. (EcoCash, 2018; Freedom 

House, 2017). The water system supplying people in rural Dete with tap water, was constantly 

ruined by elephants and therefore only on between 6:30-8:00 or 16:30-18:00 hours, which made it 

impossible to grow crops or hold domestic animals. People could not collect enough amount of 

water, and not store it without risk of malaria mosquitoes laying eggs in it. Keeping livestock was 

also difficult due to infertile soils and abundant presence of tsetse flies. (Barreitt, 1995). Corrupt 

and violent leadership of the former President Mugabe, had led to trade blockades, poor economic 

growth, budget stringency with effect on the health sector, resulting in inadequate health care 

facilities and migration of well-trained health workers to urban and wealthier areas, creating 

inequities within the country. The sub-Sahara region carries 74% of the burden of communicable 

diseases in the world, among which malaria, tuberculosis and HIV/AIDS, cause most morbidity and 

mortality. In Zimbabwe the sum of dependant population aged 0-14, or 65 and older, per 100 people 

of the economically productive age group 15-64 years, is 71%. This productive age group is the 

hardest hit by HIV/AIDS with 13.9%. (Anyangwe, 2007; Regeringskansliet, 2017). Estimated 

people in Zimbabwe living with HIV, is 1 300 000, due to Anti-Retroviral Treatment (ART), and 

the incidence has dropped to 40 000 (2016), also deaths due to AIDS down to 30 000 (2016). 

(WHO Zimbabwe, 2017; United Nations Economic Commission for Africa, 2015; WHO, 2018a). 

In terms of oral health in the African continent as a whole, DMF AFRO is 1.6 reported by the WHO 

Global Oral Health Data Bank 2000, compared to Europe EMRO: 2.0 and America AMRO: 3.6 

(Petersen, 2000).  

 

In a national oral health survey in 1995, the prevalence of caries among Zimbabwean adolescents 

15-19 years was 44% (Frencken et al., 1999a). WHO expects the incidence of caries to rise, due to 

changes in lifestyle and a high increase in sugar consumption (WHO, 2018b). According to Norell, 

2010, the prevalence of caries is lower in rural parts of Zimbabwe, like Matabeleland with a higher 

fluoride content in the drinking water and the region is less developed, and therefore may be less 

affected by lifestyle changes. 
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The prevalence of incipient periodontal disease in the index ages, according to the earlier mentioned 

study by Frencken et al, showed a frequency of 73%, and a heavy presence of plaque, which 

indicated an extensive need of information and instruction in oral hygiene and its importance for 

maintaining oral health with 77%. Norell (2010) noted in her study of oral health among children in 

the capital city of Harare, that presence of plaque was heavy and deposits of calculus were frequent, 

indicating the lack of proper instructions in oral hygiene and irregularity in visits to dental 

therapists. The number of dentists in Zimbabwe is low, and they tend to work in the cities of Harare 

and Bulawayo, those that do not leave for South Africa or Australia, for better employment 

conditions. Instead a dentist in every district, part of the administration of each District Medical 

Officer, is the head of a team of dental therapists, who are dental hygienists with an extended 

license that includes extraction of teeth. The normal treatment of caries disease in Zimbabwe 

(Norell, 2010; Gombe, 2007; Dr Blanche, oral communication 29/07/2017). People do not visit the 

dental clinic until they are in pain, with tooth ache, heavily carious teeth, mainly on the occlusal, 

buccal, and lingual surfaces, with huge open cavities down to the floor of the pulpal chamber and 

not much left of the tooth but thin enamel walls like a seashell, with a fully developed abscess. The 

general treatment is extraction (90%). A filling would be too expensive (Gombe, 2007; Martin, 

2010: Robert, 2011). In Dete, the dental therapist, is available only one day per three months, which 

makes it difficult to receive any prophylactic treatment to prevent disease to emerge, or help with 

early intervention to stop disease progression (Mathibela, oral communication 04/07/2017). There 

are many socioeconomic factors that may affect oral health in Detema Secondary School. 

Characteristically they are typical challenges for the regions in developing countries like Zimbabwe 

(Were, 2018). They are all factors that influence the oral health and multifactorial oral diseases both 

dental, and periodontal.  

 

The aim of this epidemiologic pilot field study was to determine if the oral health problem in 

Zimbabwe is mainly periodontal disease or caries disease. If periodontal disease, is it then induced 

by a certain virulent microflora, or by inadequate hygiene? A second aim was to educate local oral 

health instructors, in order to raise the awareness of the importance of oral health and in that way 

improve the general health. The hypothesis was that the oral health of the students at Detema 

Secondary School is low, that the etiology is unknown, and that there are limited resources as well 

as scarce possibilities for professional dental care.  (Baelum & Scheutz, 2002; Frencken et al., 

1999a, 1999b; WHO Regional Office for Africa, 2016). 
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Material and Methods 
Ethical considerations 

For this study, a permit was applied for, and granted by the local authorities of ethics at the 

University of Umea, the Department of Odontology. Ethical permit to conduct research was applied 

for and obtained, on a national level as well as regionally and locally in Zimbabwe.  

 

Study population 

This pilot study was an inventory of oral health in adolescents 15-19 years old in Detema 

Secondary School, with a catchment area of 90% of the adolescents from the surrounding villages 

of Dete (Mathibela, oral communication 04/07/2017). Therefore expected to provide information on 

population groups likely to have different levels of oral disease and to permit identification of 

significant differences between the distinct rural ethnic groups, in an area where the prevalence of 

disease is expected to be much higher than the national average, as identified from the results of the 

National Oral Health Survey in 1995 (Frencken et al, 1999). Since aggressive forms of periodontitis 

and virulent periodontal bacterial strains, have been shown to be related to ethnicity, and severe 

forms to North- and West-African origin, suceptibility in the 4 local ethnic groups with different 

geographic origin, was investigated (Haubek et al, 2014).  

 

Clinical examination 

The clinic was established in the community council building to show people the project had 

official clearance. There was no running water or electric light. The unit was a couch with one 

height adjustable end, placed in front of a big window. A water bucket with a water tap and added 

Aquatab, was the replacement of a basin. Containers for liquid soap- and hand liquor were put up 

for the hygiene procedure. Disposable material was used, due to the lack of access to running water 

or machines for disinfection or sterilization. Clinical assessments were made with disposable 

mirrors and probes. A headlamp 30-40 lumen served as unit-lamp. Examinations took place one 

time only, without follow-up. The participants were 15-19 years old children from Detema 

Secondary School. This specific years group is considered index ages for study of both caries and 

periodontal prevalence in adolescents, since all permanent teeth have been in oral use for some 

time, exposed to carbohydrate intake, and pH-level drops. If caries is present, it will be clinically 

assessable. Initial caries was neither assessed nor recorded, in accordance with the WHO standard 

for field studies. Attachment levels should not be recorded for individuals under the age of 15 years. 

If the adolescents would be genetically susceptible to, and carry virulent periodontal pathogens 
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associated to aggressive forms of periodontal disease in adolescents, they would be present and 

would have had time to break down tissue, making the disease clinically assessable. The choice of 

population is in accordance with WHO (WHO, 2013). Local oral health instructors were educated. 

The Medical Research Council in Zimbabwe’s (MRCZ) consent forms mrcz-109, mrcz-110, to 

participate and WHO’s Oral Health Questionnaires Annex 7 and Annex 8, were translated from 

English into the 4 local languages: Shona, Ndebele, Nambya, Tonga (WHO, 2013). Detema 

students were gathered for initial school information about the oral health project, the consent 

forms, and asked to participate. Voluntary participants were informed about the study both orally 

and in writing. The classes were visited at school to offer possibility to ask questions. Examples of 

the consent forms and questionnaires were sent home with the students, to study, fill, sign, and 

bring to the examination of their oral health. Inclusion criteria were students in Detema Secondary 

School, 15-19 years old, with a signed consent form and a filled WHO oral health questionnaire, on 

oral hygiene and, dietary habits, tobacco use, regularity in visits to the dentist and self-perceived 

oral health, brought to the initial interview with a local oral health instructor (WHO, 2013). No 

Plaque Index (PLI) was measured, due to lack of access to water. All 117 voluntary participants 

were then offered intervention with group information and instruction in oral hygiene: the Modified 

Basse tooth brushing technique, the 3 x 2- hygiene method and foam-filtration toothpaste method, 

without final wash with water, to avoid wash-out effect of the tooth-strengthening fluoride with 

1450ppm. They were then one at a time, offered disposable mugs with a toothbrush and a small 

tube of toothpaste with 1450 ppm fluoride: Folktandkräm from Proxident, to test these methods 

taught for optimal oral hygiene. That way, without a unit, participants removed plaque, their teeth 

and gums were cleaned before assessment of caries and periodontal diseases, and their technique 

was evaluated and corrected. (Poyato-Ferrera et al, 2003; Swedish Council on Health Technology, 

2010; WHO Regional Office for Africa, 2016). 

 

Participants underwent interviewing and oral screening, to evaluate oral hygiene and health.  

The student in dentistry in the team, screened the dentition in all participants, and assessed the 

status and caries experience, using the WHO index Decayed Missing Filled Teeth (DMFT), noting 

the findings on the WHO standard assessment form Annex 1 (WHO, 2013). The screening of 

periodontal status in all participants, was carried out by the licensed dental hygienist, assessing 

presence of gingival bleeding as a sign of inflammation, with Gingival Index (GI): present/not 

present, and depth of periodontal pockets more than 3 mm, with index Pocket Probing Depth 

(PPD), plus presence of signs of incipient tooth loss, according to the standardized WHO 

Community Periodontal Index (CPI), as well as assessment of Clinical Attachment Level (CAL) 

more than normal 3 mm from Cemento Enamel Junction (CEJ) on specific index teeth: 17/16, 11, 
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26/27, 36/37, 31, 46/47, as indicators of possible periodontal disease, in accordance with WHO 

CAL-index standard. Findings were noted on the WHO standard assessment forms Annex 1 (WHO, 

2013). The variables from the interviews and clinical registrations were defined and transformed 

into binary data (Table 1 and Table 2). Variables of interest as factors inducing or affecting oral 

diseases, were filtered in relation to either the DMFT-value or CPI-value, to analyze the variables’ 

association to caries or periodontal disease respectively. Then it was possible to form confidence 

intervals around estimated proportions. These were then analyzed with Fisher’s exact test for 

differences in binary results between independent groups. A 95% confidence interval (CI 95%), and 

p-value < 0.05, was set to indicate statistically significant differences (Björk, 2013). 

 

To form a basic knowledge about the oral health in Zimbabwe in general, and an idea about study 

design for a local project in oral health, literature was sought at the Umea University library, using 

the database PubMed, and keywords: Zimbabwe, oral health, oral hygiene, caries, periodontitis. 

Among the articles, a national health survey from 1995, published by Frencken et al., in 1999, was 

found. It was based on the methods and standard questionnaires, assessment forms and indices of 

WHO. Articles from conferences evaluating research in oral health in Africa on the WHO website 

made it clear, that it was desirable that research projects in Africa were carried out, based on WHO 

standards, so that results may be compared with other countries’ and regions’, as well as earlier 

data, and also used as a basis for continued work for a better oral health. The same WHO standards 

were desired by the MRCZ. Demographic information has been sought from WHO, SIDA, and the 

Swedish Government, since Sweden is enrolled in many projects in Zimbabwe. 

 
 
Results 

In total 117 students of the index group 15-19 years old were examined. Individuals without signed 

consent form were excluded from the study. No follow-ups were performed. The binary variables of 

demographic characteristics from the questionnaires and related interviews, showed that 43% of the 

participants were 15 years old, 66% were females, and 71% were of Ndebele ethnicity (Table 1). 

Anamnestic variables showed that 61% experienced a poor oral health. More than half of the 

students reported discomfort from their teeth, due to dental status, but only 8% had visited a dentist. 

Ninety-one percent had a dietary intake of sugar or carbohydrates once a week up to several times 

daily. Ninety-three percent cleaned their teeth daily once or twice. Ninety-one percent used 

toothpaste, but only 35% with fluoride. Everyone used a toothbrush and 21% also used tools for 

interdental cleaning. Four percent admitted tobacco use. The question most students (8%) did not 

answer, was about toothache and discomfort (Table 1). The binary variables from the clinical 

registrations (Table 2) showed that two thirds of the sampled population had no decayed teeth. Two 
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thirds had gingival bleeding on probing, e.g. incipient and reversible periodontal disease. In this 

young age group 94% had not developed any pathologic periodontal pockets, but 6% had, and 8% 

showed attachment loss on index teeth. Summarizing all the indices for periodontal disease, 

reversible as well as irreversible; GI, PPD, and the prevalence of calculus, with the index CPI, 82% 

of the sampled population showed periodontal disease and 8% had severe gingival retractions and a 

loose gingiva, with exposed jaw bone (Table 2).  

 

When variables from the oral health questionnaires had been filtered in relation to DMFT index for 

caries disease, results showed that in the dental healthy adolescents, oral hygiene measures were 

performed twice as frequent, their use of cleansing devices and toothpaste for oral hygiene was 

twice as high and also that their use of fluoridated toothpaste was three times as high, compared to 

the adolescents with a carious dentition. The analysis of these findings with Fisher’s exact test, 

showed that neither of these variables reached statistical significance (Table 3). An interesting 

finding, was that among the very few who did not use toothpaste, as many were healthy as carious 

e.g. 33% (Table 3). Analysis with Fisher’s exact test, did not indicate that lack of use of toothpaste 

was significantly associated with caries disease in this population ( p=0.59). DMFT or caries 

prevalence, related to the variable sugar intake (Table 3), showed that among the non-carious the 

percentage of frequent and infrequent intake of dietary sugar, was about as high in both groups: 

69% and 67%, respectively. Among the carious students, conditions were the same; 33% had an 

infrequent sugar intake, 31% a frequent. Analysis did not indicate significant association between 

this variable and caries disease (Table 3). DMFT related to self-perceived dental problems, showed 

that 64% of the non-carious experienced problems due to dental status even though dentally 

healthy. Indication is that the non-carious students were more able to cope with a high and frequent 

dietary carbohydrate intake, due to a generally higher dental awareness. Comparing the prevalence 

of caries disease among the different local ethnic groups, it was about twice as prevalent among the 

Nambya, in comparison to the Shona, Ndebele and Tonga (Table 3).  

 

The binary variables from the questionnaires were filtered in relation to CPI index for periodontal 

disease. Results indicated that the prevalence increases with age, but not with statistical significance 

( p=0.15). Analyzing the relation between the devices and toothpaste for oral hygiene and their 

frequency in use to the CPI index, results show that there was no significant difference in their 

association with a healthy periodontium (p=0.76, p=0.59, p=1, respectively). Self-perceived 

problems due to dental status were related to CPI index. Analysis could not show significant 

association to periodontal disease p=0.62 (Table 4). The prevalence of periodontal disease was high 

in all ethnic groups. The Nambya were most susceptible to oral diseases (Table 4). 



 

10 

 

 

Discussion 

The hypothesis for the present study was that the oral health of the students in Detema Secondary 

School was low. That the etiology was unknown, resources limited and possibilities for professional 

dental care, scarce. Therefore the aim was to investigate the causes, whether related to either caries 

or periodontal disease. If periodontal, investigate whether associated to a certain virulent microflora 

or inadequate oral hygiene. The results indicate that the students’ dental status was now better 

compared to 1995, when the National Oral Health Survey was performed (Frencken et al, 1999). 

The caries prevalence was now (2017) 32% compared to 44% earlier. This may depend on either 

the socioeconomically difficult situation at the time of the study, with a general lack of food intake, 

or that Detema is located in a rural region with a high fluoride content in the drinking water (Norell, 

2010). The prevalence of periodontal disease, though predominantly incipient, regardless of 

ethnicity, was higher in this population compared to 1995, when it was 73% and there was no 

prevalence of attachment loss or gingival retraction in the index ages 15-19. Today the prevalence 

was 82%, among them the prevalence of periodontal pockets was 6% and attachment loss and 

gingival retractions were prevalent with 8% each. This may be a result of the uneven distribution of 

the material among the index ages and the ethnicities. The older students 16-19 years who visited 

the clinic for an examination were predominantly either carious or had periodontal disease. The 

healthy students older than 15 years chose not to volunteer. This is a possible confounder. The 

Ndebele dominated the study population and possibly the results had been different, had more 

students of the Nambya origin, with more indicated susceptibility to disease, volunteered to 

participate. The high percentage of periodontal disease in the population could possibly depend on 

that this region is hit hard by the communicable disease HIV, which affects the periodontium, 

otherwise it may be due to the high stress caused by the socioeconomic situation affecting basic 

conditions of life. Since the resources for oral hygiene in the population were not limited, all 

students had a toothbrush and 91% used toothpaste, the results may depend on their non-optimized 

brushing and toothpaste technique, that misses the cleansing of the periodontal pockets, resulting in 

residual deposits of plaque in the gingival margin, causing inflammation. This is an indication of 

the scarce possibilities for professional dental care in the population, with a dental therapist 

stationed in Dete in total 4 days a year, which would otherwise had corrected this state of things. 

Only 8% of the students had visited a dentist. Among the 117 participants, 59 stated self-perceived 

problems due to dental status, 85% of them (n=50) had clinically registered periodontal disease. 

The conclusion is that the dental status of the students in Detema was improved, and the periodontal 

health was impaired, compared to 1995 (Fencken et al, 1999). Results show that the etiology to 
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their indicated poor oral health is predominantly periodontal, incipient, and reversible. Further that 

it is induced by non-optimized technique for oral hygiene. Finally that the intervention given with 

information about oral diseases and instruction in brushing and toothpaste techniques, 

empowerment to motivate self-efficacy in a region where there is such lack of availability to dental 

care, was ideal.  
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Table 1. Collected data from oral health questionnaire, defined and transformed into binary 
variables. 
Demographic and anamnestic data on participants’ self-reported oral health, tools and frequency for 
oral hygiene, and dietary habits. 
 

Variable Definition of the variable’s binary alternative 0= n= n (%)a 

Age Participant 15 years 50 43 
Gender Male 40 34 
Oral health Excellent/Very good/Good 44 38 
Tooth ache/ Discomfort Never/Don’t know 46 39 
Dentist visits No visits last 12 months/Never received dental care or visited a dentist/Don’t 

remember/ 
103 88 

Oral hygiene Never/Several times a month/Once a week/Several times a week/ 7 6 
Toothpaste No toothpaste 6 5 
Fluoridated toothpaste No/Don’t know 72 62 
Cleansing aid Toothbrush 90 77 
Problems due to status of 
teeth 

No/Don’t know 55 47 

Foods Sugar 
Carbohydrates Soft drinks 

Never/Several times a month/Once a week/Several times a week/ 9 8 

Tobacco Never 110 94 
 

Variable Definition of the variable’s binary alternative 1= n= n (%)a 

Age Participant >15 years  (16-19 years) 67 57 
Gender Female 77 66 
Oral health Average/Poor/Very poor/Don’t know/ 71 61 
Tooth ache/ Discomfort Rarely/Occasionally/Often/ 62 53 
Dentist visits Once/Twice/Three times/Four times/More than four times/ 9 8 
Oral hygiene Once a day/Two or more times a day/ 109 93 
Toothpaste Toothpaste 107 91 
Fluoridated toothpaste Fluoride 41 35 
Cleansing aid Toothbrush and interdental cleaning device 24 21 
Problems due to status of 
teeth 

Yes 59 50 

Foods Sugar 
Carbohydrates Soft drinks 

Once a week/Several times a week/Every day/Several times a day/ 106 91 

Tobacco Seldom/Several times a month/Once a week/Several times a week/Every day/ 5 4 
 
a For dropouts see (Table 3) and (Table 4). 
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Table 2. Clinical data  
Clinical registrations during screening for caries and periodontal diseases, defined and transformed 
into binary variables. (0=healthy, 1=diseased)  
 

Variable Definition of the variable’s binary alternative 0= n= n (%)a 

DMFT Healthy 79 68 
Gingival 
bleeding 

Healthy 37 32 

Pocket Healthy 0-3mm/Sound 110 94 
CAL No/Normal/attachment loss calculated from CEJ 108 92 
CPI Absent 21 18 
Gingival 
reactions 

Absent 108 92 

 
Variable Definition of the variable’s binary alternative 1= n= n (%)a 

DMFT Carious diseased 38 32 
Gingival 
bleeding 

Periodontal diseased and non-optimized oral hygiene 80 68 

Pocket BOP/Calculous/Pathologic pocket 4mm or more 7 6 
CAL Attachment loss questionable/very mild/mild/moderate/severe, (in mm from CEJ) 9 8 
CPI BOP/Calculous/Pathologic pocket 4mm or more 96 82 
Gingival 
reactions 

Present 9 8 

 
a For dropouts see (Table 3) and (Table 4). 
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Table 3. Statistical analysis of the binary variables’ association to caries disease 
 

Variable DMFT=0 n= DMFT=0 n (%) DMFT=1 n= DMFT=1 n (%) p-valuea No answer 
n= 

Age of participant 15 years n=50 36 72 14 28 p=0.43  

Age of participant 156-19 years n=67 43 64 24 36   

       

No or sporadically performed oral hygiene n=7 4 67 2 33 p=1 1 
Oral hygiene performed once or twice daily n=109 75 69 34 31   

       

No use of toothpaste n=6 2 33 2 33 p=0.59 4 
Toothpaste user n=107 73 68 34 32   

       

Don’t know or No fluoride content in the toothpaste n=72 45 63 25 35 p=0.40 4 
Fluoride containing toothpaste n=41 30 73 11 27   

       

Toothbrush as cleansing aid n=90 61 68 28 31 p=1 3 
Both toothbrush and an inter-dental cleaning aid n=24 16 67 8 33   

       

No self-perceived problems due to dental status n=55 39 71 15 27 p=0.42 3 
Self-perceived problems due to dental status n=59 38 64 21 36   

       

No or sporadic sugar or carbohydrate intake n=9 6 67 3 33 p=1 2 
Frequent or daily sugar or carbohydrate intake n=106 73 69 33 31   

       

Ethnicity n=79       

- Shona n=17 11 65 6 35   

- Ndebele n=83 60 72 23 28   

- Nambya n=7 2 29 5 71   

- Tonga n=10 6 60 4 40   

 
a Statistically significant p-value is set to p<0.05 
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Table 4. Statistical analysis of the binary variables’ association to periodontal disease 
 
 

Variable CPI=0 n= CPI=0 n (%) CPI=1 n= CPI=1  n (%) p-valuea No answer 
n= 

Age of participant 15 years n=50 12 24 38 76 p=0.15  

Age of participant 156-19 years n=67 9 13 58 87   

       

No or sporadically performed oral hygiene n=7 0 0 4 100 p=1 1 
Oral hygiene performed once or twice daily n=109 20 18 89 82   

       

No use of toothpaste n=6 0 0 6 100 p=0.59 4 
Toothpaste user n=107 20 19 87 81   

       

Toothbrush as cleansing aid n=90 15 17 75 83 p=0.76 3 
Both toothbrush and an inter-dental cleaning aid n=24 5 21 19 79   

       

No self-perceived problems due to dental status n=55 11 20 44 80 p=0.62 3 
Self-perceived problems due to dental status n=59 9 15 50 85   

       

Ethnicity n=79       

- Shona n=17 2 12 15 88   

- Ndebele n=83 15 18 68 82   

- Nambya n=7 3 43 4 57   

- Tonga n=10 1 10 9 90   
 
a Statistically significant p-value is set to p<0.05 
 

 


