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Abstract

Chronic periodontal disease is important in the aetiology of various life-threatening systemic diseases. Its surveillance using self-report questionnaire has become necessary due to the disadvantages associated with its surveillance using clinical examination methods.

The aim is to determine the validity of periodontal disease surveillance self-report questionnaire in a Nigerian population.

A representative sample of 250 consecutive adults, attending the dental clinic, University College Hospital, Ibadan, were interviewed and clinically examined using a periodontal disease self-report questionnaire, and community periodontal index of treatment need (CPITN), index as a gold standard. Tooth mobility and gingival recession were also assessed. The data were analysed using SPSS version 15 and OpenEpi module for performance evaluation of a diagnostic test. Validity was determined using receiver operating characteristic curve, the sum of sensitivity and specificity as well as the sum of positive and negative predictive values.

The mean age of the study participants was 40.9 ± 16.3 years where the males accounted for 48.9%. It demonstrated low sensitivity, high specificity and low diagnostic accuracy with receiver operating characteristic curve of 0.6. The sum of sensitivity and specificity as well as the sum of positive and negative predictive values were below 120. Only 21.7% reported they had the periodontal disease as compared to 87% diagnosed cases using the clinically based examination method (CPITN index).

The periodontal disease self-report questionnaire demonstrated low validity in the study group as many people who had periodontal disease were missed. Development of a questionnaire tool adapted specifically for this environment is hereby recommended.
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Introduction

Chronic periodontal disease is the most common chronic oral disease in adults affecting more than 50% of the world's population.[1] It is highly prevalent in the adult Nigerian population, ranging from 50% in adults to 94.4% in the elderly population.[2,3] Various reasons make it necessary to monitor trends of periodontal diseases. The life expectancy of man in many countries, especially the developed countries, has increased and the population is becoming older.[4] Furthermore, more people are retaining their teeth into old age.[4] Various studies demonstrated a steady increase of chronic periodontal disease with age.[5,6,7] Chronic periodontal disease is of great public health concern as it is highly implicated in the aetiology of many life-threatening systemic diseases such as cardiovascular disease, diabetes mellitus and has an effect on reproduction.[8] It is a preventable disease, but its surveillance in Nigeria is practically non-existent due to its prohibitive cost and its demand on workforce. Surveillance of periodontal disease using clinical examination methods generated a lot of discussions and reservations, and researchers are beginning to look at alternatives to these clinical examination methods, hence the introduction of periodontal disease surveillance self-report questionnaire.[9]

This questionnaire includes a multivariable model for population estimates using a combination of self-reported measures and risk factors.[9] It was tested in Australia and in the United States with tremendous success.[9] The use of a periodontal disease surveillance self-report questionnaire is a welcomed idea in a developing country like Nigeria where the prevalence of the chronic periodontal disease is high, and resources are scarce. However, the validity of an instrument is influenced by environmental factors such as culture and language.[10,11] This questionnaire to the best of our knowledge has not been tested in Nigeria. Although its use is welcomed in this environment, it is pertinent to determine its validity before its use on a large scale.
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Objective

The objective of this study was to determine the validity of periodontal disease surveillance self-report questionnaire in a Nigerian population.
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Methods

A comparative study was conducted at the Dental Centre of University College Hospital, Ibadan, on a representative sample of 250 consecutive newly registered, dentate, adult patients who had come for dental treatment and were willing to participate in the study. An individual must be 18 years and above and have at least twenty teeth to be included in the study. The sample size was determined using the WINPEPI computer programme for Epidemiologists software[12] for sample size determination for comparing proportions. The values used included prevalence (P) of 60%,[13] power of 95%, the level of significance of 5% and allowance for non-inclusion of 0%. This gave a required sample size of 230 (continuity corrected) in each category. However, the values were increased by 20 in each category to make up for missing data. The 250 patients were interviewed using the periodontal disease surveillance questionnaire as one category and were later examined using the community periodontal index of treatment need (CPITN) index as the second category.
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Instruments and data collection

The instrument of measurement included a periodontal disease self-report surveillance questionnaire, designed by the periodontal disease surveillance workgroup, convened by Division of Oral Health, Center for Disease Control and American Academy of Periodontology.[9] Periodontal disease surveillance self-report questionnaire is a validated multivariable instrument for population estimates of the burden of periodontal disease, which uses a combination of self-reported measures and risk factors. It includes eight items which are predictive of periodontal disease.[9] The questionnaire was translated into the local language (Yoruba) and after data collection, it was back translated into English during data handling and management. It was pretested on 10 patients for content validity before it was administered to the study group both in English and Yoruba by a trained interviewer who was a resident doctor in community dentistry and could read, write and speak both languages.

The study group was assessed for periodontal disease using the surveillance self-report questionnaire, and the CPITN index,[14] a gold standard for periodontal disease assessment. CPITN is highly recognised and universally tested and accepted as a standard index for periodontal disease by the WHO and all countries of the world.[15] The principal features of the CPITN index include the use of a specially designed probe (CPITN probe) and the recording of the highest score for each index tooth. Index teeth missing were excluded from the study. Variables measured by the CPITN index were healthy periodontium (coded 0), bleeding gingiva (coded 1), calculus (coded 2), shallow pockets (coded 3), deep pockets (coded 4) and excluded sextant (coded X). CPITN index uses a partial recording system using teeth: 11, 16, 17, 26, 27, 31, 36, 37, 46 and 47 as index teeth. In various studies, clinical attachment loss measurement was used as a gold standard, which only measures periodontitis. However, the authors are of the opinion that the first part of this questionnaire reflects symptoms which are also consistent with gingivitis hence the decision to use CPITN index as a gold standard. This index reflects the full spectrum of periodontal disease.

Recession, as well as mobility, was assessed for each patient. A WHO clinical assessment form,[15] which was modified to include occupation, educational status, Grace and Smale[16] tooth mobility index as well as Miller's index[17] for the gingival recession were used to record the findings of the examination and demographic information.

For the purpose of this study, a periodontal disease patient was defined as any individual who has one or more teeth with gingivitis or periodontitis, defined by signs of inflammation of the gum and probing depth more than 3.5 mm, recession, defined by displacement of the marginal gingiva from the cementoenamel junction, in the apical direction as well as mobility as classified according to Grace and Smale.[16]

The social class of each patient was determined using the modified British Registrar Generals classification as adapted to the Nigerian system by Olojugba.[18] Both the periodontal disease self-report questionnaire and the clinical assessment form were numbered serially.

Patients were recruited at the reception after they have been registered and were interviewed as well as examined in periodontology clinic before they were dispatched to oral diagnoses/oral medicine specialist clinic where they were screened and dispatched to other specialist clinics.

The patients were first interviewed by a senior resident doctor in one cubicle using the periodontal disease surveillance self-report questionnaire and were later examined in another cubicle by another senior resident doctor. Each patient was examined on a dental chair under fluorescent light using a dental mirror and CPITN probe. The findings of the clinical examination were recorded by the same resident doctor, on the modified WHO clinical assessment form.
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Data analysis

Collation and verification of data were done on a daily basis while computer data entry and analysis were carried out after the required number of patients had been seen, using the SPSS for Windows 15.0 (SPSS Inc., IL, USA) and OpenEpi[19] for performance evaluation of a diagnostic test. The responses to the questions were dichotomised. A Yes response was considered positive while No and I don't know, negative. Each yes response carried 1 mark while a negative response was scored zero.

Question two which had sub items was dichotomised; good, very good, excellent were considered positive responses while fair, poor, don't know were regarded as negative responses. Each sub-item in question two was considered individually, and 1 mark each was given to the positive responses while a negative response was scored zero. Questions 7 and 8 were also dichotomised; use of dental floss and use of mouth rinse once and more were considered positive while 0 times was considered negative. All responses categorised as negative were scored zero. Results of the CPITN was dichotomised into no periodontal disease which refers to code 0 and periodontal disease present which included codes 1, 2, 3, 4. Overall, these questions culminated in an 11-point scale, indicating possible scores of 0–11. Scores were then converted to levels 1–11 and cut-off points between two subsequent levels were selected. A receiver operating characteristic (ROC) curve was plotted [Figure 1] and sensitivity, specificity, predictive values, diagnostic accuracy, were calculated. The sum of specificity and sensitivity as well as positive and negative predictive values were determined [Table 1]. The value of the sum of sensitivity and specificity or the sum of positive and negative predictive values was considered indicative of poor validity when <120.

[image: Figure 1]Receiver operating characteristic curve for validity of periodontal disease surveillance self-report questionnaire



[image: Table 1]Diagnostic power (accuracy) of the periodontal disease surveillance self-report questionnaire at different cut off levels



The study protocol (UI/EC/11/0061) was reviewed and approved by the University of Ibadan and University College Hospital Ethics Committee.
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Results

The sample included 250 patients mainly of Yoruba ethnic group 205 (82%), 16 (6.4%) from Hausa, 8 (3.2%) from Ibo and 21 (8.4%) from other ethnic groups. The participants included 48.9% (122) males and 59.1% (128) females with age range of 18–80 years and mean/(standard deviation) age of 40.9 ± 16.3 years. [Table 2] illustrates the social class distribution of the study group. A high percentage of participants were from social class 4 (lower class). Amongst the participants 61.2% had tertiary, 14.5% postsecondary, 14.6% secondary and 6.2% primary education while 3.2% were illiterate.

[image: Table 2]Social class distribution of the participants



The prevalence of periodontal disease as determined by the CPITN index was high among the study group (87%). Furthermore, 19 (7.6%) had recession of the gingivae while 110 (44%) had one or more mobile teeth. However, using the periodontal disease surveillance self-report questionnaire for question 1, 68% reported that they had no periodontal disease while 10.3% did not know. Only 21.7% reported that they had periodontal disease.

The sensitivity, specificity, positive and negative predictive values, diagnostic accuracy are illustrated in [Table 1]. The ROC curve which demonstrates the ability of the self-report questionnaire to predict periodontal disease in the study group is depicted in [Figure 1]. In general, the questionnaire had a low sensitivity which decreased further when cut-off level increased and high specificity which increased with an increase in the cut-off level. The diagnostic power also decreased with an increase in cut-off level [Table 1]. The area under the curve for the ROC was 0.6 [Figure 1]
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Discussion

Public health surveillance is defined as a continuous systematic collection, analysis, interpretation and dissemination of data on a health-related event, the purpose for which include the following: Use in the control of diseases to reduce morbidity and mortality, improving health, measure trends of diseases, guide planning, implementation and evaluation of health programmes, identify population at risk and other various public health activities.[20] In medicine, public health surveillance of diseases using self-report measures has been in use for decades.[21] A very good example is the Behavioral Risk Factor Surveillance System, which has demonstrated much success and support.[22]

However, surveillance of oral diseases using self-report measures is a recent development.[21] The burden of periodontal disease and its repercussions on general health has long been recognised and it is pertinent to monitor its trend and include its control and management in public health policies. Hence, its surveillance is imperative. Attempts have been made at surveillance of this disease using clinically based examination methods by the United States government during the National Health and Nutrition Examination Survey (NHANES) in 2003/2004.[9] However, clinically based examination methods used for periodontal disease surveillance in previous studies are not only cost intensive and have high demand on workforce but are tedious.[9,23]

The majority of the participants were of the Yoruba ethnic group and 96.8% of the participants were literate enabling good understanding and easy administration of the questionnaire. Furthermore, many of them (62%) were from social class I to III. Periodontal disease increases with increase in age.[7] The mean age of the study group was 40.9 years and established periodontal disease is quite common around this age group.

Slightly more females than male participated in the study; however, this did not affect the results in any way because the two instruments were tested on the same participants.

The periodontal disease surveillance self-report questionnaire was less able to detect chronic periodontal disease when compared with CPITN. Using the self-report questionnaire many people who had periodontal disease were missed because only 21.7% reported they had the periodontal disease as compared to 87% diagnosed cases using the clinically based examination method (CPITN index). The mobility of a tooth is an indication of advanced chronic periodontal disease reflecting the loss of supporting tissues of the tooth. A high percentage 44% of the participants had at least one or more mobile teeth as diagnosed using the Grace and Smale index.[16] This was not reflected in the findings of the questionnaire. The inability of the periodontal disease surveillance self-report questionnaire to have good validity was demonstrated in this study with high specificity, low sensitivity and moderately low diagnostic accuracy confirming previous studies.[24,25]

At low cut-off levels, it had higher sensitivity and lower specificity. At all levels the sum of sensitivity and specificity as well as the sum of positive and negative predictive values were <120, indicating that it had poor validity in the study group.

ROC curve value of 0.6 is just above average and falls short of the useful values of 0.7–0.9 and the excellent value of ≥0.9.[26]

NHANES having observed the shortcomings of the periodontal disease surveillance self-report questionnaire, recommended and supported funding of the full periodontal clinical examination in NHANES 2009–2012. This was with the view that it would generate accurate estimates of the prevalence of periodontitis in the US adult population and provide a superior dataset for research and surveillance. The database would also generate necessary coefficients for the US self-report questionnaire for use in subsets of the total US population.[27] Various studies have evaluated the accuracy of the self-report questionnaire on the periodontal disease with various outcomes. While in some studies, there was no question with satisfactory validity,[24] a few studies recorded useful levels of validity.[28,29]

The failure of the above periodontal disease surveillance self-report questionnaire to have high diagnostic accuracy in the participants may be because 50% of the questions were completely not consistent with the lifestyle of the Nigerian population. Furthermore, periodontal disease is quiescent. It is quite often asymptomatic until it has advanced appreciably, so many people with this disease are not aware of their periodontal status. The majority of the Nigerian population have very little knowledge of the periodontal disease. Materials like dental floss and mouth rinses are not part of the oral cleaning habits of the average Nigerian. Likewise, regular dental clinic attendance is not a part of the lifestyle in this environment.[30] Questions based on these will likely underestimate the prevalence of disease in this population.

In Nigeria, surveillance of oral diseases is not a government planned activity and surveillance of oral diseases on a national basis is non-existent, although there have been sporadic surveys carried out by individuals. This may be because much importance is not accorded oral health as is accorded general health. Furthermore, the high cost of oral health surveillance and its demand on workforce could be a discouraging factor. The need to change to a more favourable method of surveillance for oral diseases is long overdue, especially periodontal disease which is highly prevalent in developing countries including Nigeria. The periodontal disease surveillance self-report questionnaire will, therefore, be a great asset to developing countries like Nigeria which have to manage health within finite resources.

Even though periodontal disease surveillance using self-report questionnaire is a laudable idea, health authorities in this country will need to design a questionnaire specifically for this environment, taking language, culture and lifestyle into consideration.

There is great need to intensify oral health education efforts in Nigeria. Oral health education should be directed at educating people to identify signs and symptoms of periodontal disease. Self-examination of the mouth using an ordinary mirror to identify simple signs such as swollen gums, gingival recession, calculus, teeth which do not look right, loose teeth, should be encouraged.
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Conclusion

Periodontal disease self-report questionnaire had low validity and was not a good predictor of the actual periodontal status of the study group.

Fifty percent of the questions were completely not consistent with the lifestyle of the Nigerian population and this might have contributed to the low validity.
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Recommendation

The development of a periodontal disease surveillance questionnaire tool adapted specifically for Nigerian socio-cultural environment is highly recommended.
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Limitations

The limitation of this study is based on the fact that some of the questions in the self-reported questionnaire were not consistent with the lifestyle of the Nigerian population.
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Social class Occupation Percentage of sample

Social Class 1 (upper class) Health professionals, other professionals 13.9
Managers and executive directors
Civil servants on level 4 and above
Large scale businessmen, manufacturers, importers and exporters

Social Class 2 (upper middle class) Mechanized farmers 272
Civil servants level 8-13
Large scale traders
Secondary schools or graduate teachers

Social Class 3 (lower middle class) Nurses, secretarial skilled workers, skilled workers, civil servants level 57 209
Social Class 4 (lower class) Semi-skilled workers, unskilled workers, farm workers, labourers, civil 38.0
servants level 1-4, petty traders, food vendors

A high percentage of the participants were in social Class 4
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Parameter Cut off point between level
1and2 2and3 3and4 4and5 5and6 6and7 7and8 8and9 9and 10 10 and 11

Sensitivity (%) 77.6 56.2 37.03 20.84 10.20 4.48 1.67 0.53 0.088 0
Specificity (%) 26.09 52.17 72.28 86.96 95.65 99.46 100 100 100 100
Positive predictive value (%) 86.65 87.9 89.19 90.80 93.55 98.08 100 100 100 100

Negative predictivevalue (%) 15.89 1616  15.67  15.09 1470  14.42 1413 1399  13.94 13.93






