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Validation of self-reported history of 
root canal treatment in a southern 
Brazilian subpopulation

Abstract: The aim of this study was to assess self-reported history of 
root canal treatment (SRHRCT) as a method for detecting the presence 
of root canal treatment (RCT) and apical periodontitis (AP) in a southern 
Brazilian subpopulation. In this cross-sectional study, 136 military 
police officers from the city of Porto Alegre, Brazil, were included. The 
participants were interviewed and full-mouth periapical radiographs 
were taken. A calibrated examiner determined the presence of RCT 
and AP by applying standardized criteria. The diagnostic accuracy 
of SRHRCT was calculated separately for RCT and AP. Accuracy, 
sensitivity, specificity, positive and negative predictive values 
(+PV and -PV), efficiency, and positive and negative likelihood ratios 
(+LR and -LR) were estimated. The mean age of the participants was 
34.1 ± 10.4 years and 88.2% were males. Overall, SRHRCT demonstrated 
high sensitivity and specificity for RCT, but not for AP: sensitivity 
(RCT = 0.960, AP = 0.757) and specificity (RCT = 0.835, AP = 0.631). 
The estimated values for PV and LR were: +PV (RCT=0.777, AP=0.396), 
-PV (RCT = 0.972, AP = 0.890), +LR (RCT = 5.853, AP = 2.057), and -LR 
(RCT = 0.046, AP = 0.383). SRHRCT proved to be a good predictor of the 
presence of RCT, but a weak predictor of AP in this subpopulation. 
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Introduction

Large-scale epidemiological studies are scarce in the field of endodontics, 
which challenges accurate estimates of pulp and periapical diseases 
and the need for endodontic care worldwide. Population-based surveys, 
especially those on pulp diseases, apical periodontitis (AP), and root 
canal treatment (RCT) have high costs because of the need of clinical and 
radiographic examinations, trained and qualified professionals, and time-
consuming diagnosis. The use of accurate self-reported measures in these 
scenarios may significantly reduce costs and facilitate the reproducibility 
of such studies.1,2

There is evidence that self-reported health status is a valid method 
for assessing a variety of diseases and health-related conditions, such as 
diabetes,3,4 diet,5 hypertension,3,6 hypercholesterolemia,7 and rheumatoid 
arthritis.8 In dentistry, there are reports of accurate measures of 
self-reported number of teeth,1,9 use of dental prosthesis1,10 periodontal 
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disease,11 orofacial pain,12 presence of fillings,1 and 
the need for RCT.13 

To date, only two studies have been able to validate 
data on self-reported history of root canal treatment 
(SRHRCT),1,2 and another two have used SRHRCT 
as a simplified method for estimating the patient’s 
history of RCT and pulp disease.14,15 In addition, even 
though a radiographic image of RCT is assumed 
to represent a history of dental pulp or periapical 
pathosis, SRHRCT was found to be a poor predictor 
of AP in a previous study.2 

Note that both previous investigations validating 
SRHRCT were conducted in North-American 
populations,1,2 and the extrapolation of those 
findings to populations with different social, 
cultural, and educational profiles may be prone 
to bias. Validation studies in Latin American 
countries are even scarcer. Regarding periodontal 
conditions, one single study was conducted to 
validate self-reported periodontal disease in a 
Brazilian sample.16 To the best of the authors’ 
knowledge, there are no studies on the validity of 
SRHRCT in South American populations. Hence, 
the aim of this study was to quantify the validity of 
SRHRCT as a method for detecting the presence of 
RCT and AP in a southern Brazilian subpopulation. 

Methodology

The study was reviewed and approved by the 
Research Ethics Committee of the Federal University 
of Rio Grande do Sul (process # 03735112.6.0000.5347) 
and by the Research Institute of the Military Police of 
Rio Grande do Sul, Brazil. All subjects read and signed 
an informed consent form before their participation. 
The data were identified prior to the analysis. This 
cross-sectional observational study follows the 
STROBE guidelines (supplemental material). 

The target population of this study comprised 
military police officers from the city of Porto Alegre, 
Brazil, included in a major study aimed to assess the 
impacts of periodontal and apical diseases on their 
physical activity.17,18 In total, 154 officers were eligible 
and invited to participate in the study. Of those, 
138 agreed to participate, and 136 individuals with 
complete data on SRHRCT were included in the final 

analysis. The study was conducted from June 2012 
to March 2013. 

A structured questionnaire was applied and 
a clinical examination was conducted in all 
participants17,18 to obtain sociodemographic and 
clinical data. The main exposure variable of this study 
(SRHRCT) was obtained by the following question 
applied in the questionnaire: “Have you ever had 
any root canal treatment?” The participants then 
answered “yes” or “no.” 

The outcomes were obtained from full-mouth 
periapical radiographic examinations not exceeding 
one year from the time of the oral clinical examination, 
retrieved from the charts of the Health Department 
of the Military Police for each study participant. 
Radiographic analysis was conducted by one 
experienced and calibrated endodontist (MSG). The 
intra-examiner calibration resulted in kappa values 
of 0.85 for AP and 0.99 for RCT. 

For the radiographic assessment of AP and RCT 
variables, pre-established criteria19 were applied to all 
teeth, except to third molars. For analytical purposes, 
both AP and RCT variables were dichotomized as 
absent or ≥1 teeth with AP or RCT, respectively. 

Descriptive statistics were used to describe the 
main characteristics of the study sample. The validity 
of SRHRCT was calculated based on RCT and AP 
data, assessed separately through the radiographic 
outcome. Accuracy, sensitivity, specificity, positive and 
negative predictive values (+PV and -PV), efficiency, 
and positive and negative likelihood ratios (+LR and 
-LR) were determined according to standard methods. 
In addition, Pearson’s correlation (r) was calculated 
between SRHRCT and RCT, SRHRCT and AP, and 
RCT and AP. 

Results 

The characteristics of the study sample are shown 
in Table 1. Mean age was 34.1 ± 10.4, ranging from 20 
to 53 years, with 88.2% males. Participants of a lower 
military rank predominated, with 44.1% soldiers and 
25.0% sergeants. 

The mean number of teeth among participants was 
30.7 ± 1.9, and most of the individuals (53.7%) reported 
no history of RCT. The prevalence of individuals with 
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one tooth presenting RCT was 19.9% and with more 
than one tooth presenting RCT was 17.6%. In total, 
51 patients (37.5%) presented RCT. The prevalence 
of individuals with one tooth with AP was 20.6% 

and with more than one tooth with AP was 3.7%, 
representing a total of 33 subjects (24.3%) with at 
least one episode of AP. 

Table 2 is the contingency table for SRHRCT 
in relation to RCT and AP. Among individuals 
who reported no history of RCT, 71 (97.3%) had no 
RCT on their radiographs, and among those who 
reported history of RCT, 49 (77.8%) showed RCT 
radiographically. In relation to AP, 65 participants 
(89%) who answered negatively to SRHRCT did 
not present AP on their radiographs, whereas only 
25 individuals (39.6%) who answered positively to 
SRHRCT presented radiographic signs of AP. 

Table 3 shows the values for all diagnostic tests 
estimated for SRHRCT in relation to RCT and AP. 
RCT presented high sensitivity (0.96), specificity (0.83), 
-PV (0.97), and +LR (5.85), while AP presented a low 
+PV (0.39). The r values between SRHRCT and RCT 
and between SRHRCT and AP were 0.773 (p < 0.001) 
and 0.334 (p < 0.001), respectively. 

Table 4 shows the mean number of teeth in 
participants with true-positive, true-negative, 
false-positive, and false-negative results for SRHRCT 
in relation to RCT and AP. For RCT diagnosis, 
individuals with true-positive and true-negative 
results showed higher averages for the number of 
teeth (30.6 and 31.1, respectively) when compared 
to the group of individuals with false-positive and 
false-negative results (29.5 for both). In relation to 
the AP variable, the highest mean number of teeth 
was observed among individuals with true-negative 
results (31.1). 

Table 5 shows the contingency table for RCT and 
AP. Among 33 participants with AP, 25 (75.8%) also 
presented RCT. Of the 103 participants with healthy 
periapical status, 77 (74.8%) did not exhibit RCT. 

Table 1. Sociodemographic and dental characteristics of 
participants. Data shown as mean ± standard deviation or 
N (%). n = 136.

Variables N (%)*

Sociodemographic

Age

Years 34.1±10.4

Sex

female 16 (11.8)

male 120 (88.2)

Military rank

tenant 42 (30.9)

sergeant 34 (25.0)

soldier 60 (44.1)

Dental

Number of teeth 30.7±1.9

Self-reported history of RCT

yes 63 (46.3)

no 73 (53.7)

Number of teeth with RCT 

zero 85 (62.5)

1 27 (19.9)

> 1 24 (17.6)

Number of teeth with AP 

zero 103 (75.7)

1 28 (20.6)

> 1 5 (3.7)

Table 2. Contingency table (N/%) for self-reported history of root canal treatment (SRHRCT) in relation to the presence of root 
canal treatment (RCT) and apical periodontitis (AP).

SRHRCT
Presence of RCT

Total
Presence of AP

Total
No Yes No Yes

Yes 14 / 22.2 49 / 77.8 63 / 46.3 38 / 60.4 25 / 39.6 63 / 46.3

No 71 / 97.3 2 / 2.7 73 / 53.7 65 / 89 08/nov 73 / 53.7

Total 85 / 62.5 51 / 37.5 136 / 100 103 / 75.7 33 / 24.3 136 /100

3Braz. Oral Res. 2019;33:e007



Validation of self-reported history of root canal treatment in a southern Brazilian subpopulation

Among the 51 individuals presenting RCT, 26 (25.2%) 
presented no AP. The correlation between RCT and 
AP was r = 0.447 (p < 0.001). 

Discussion 

The present study is novel in evaluating the validity 
of SRHRCT as a method for predicting RCT and AP 
in a South American adult subpopulation. Results 
revealed that participants’ responses were highly 
accurate when they were asked to self-report their 
history of RCT, but the SRHRCT diagnostic tool was 
a poor predictor of the presence of AP in this sample. 
Interestingly, our present findings are in accordance 
with a similar study carried out by our research group 
in a North American population.2 We confirm the need 
for routine clinical and radiographic examinations for 
the diagnosis AP, as patients are commonly unaware 
of the presence of this disease. 

As previously discussed in detail,2 the higher 
predictive ability of SRHRCT to detect RCT, compared 
to AP, may be attributable to many different factors, 
such as the patient’s perception of the treatment (RCT 
is a technically complex procedure, with extended 
appointments and high cost); however, a possible 
confounding factor to explain the reports of RCT in 
the absence of positive radiographic findings could 
be the failure to perform a complete RCT, i.e., the 
final stage of this treatment, which encompasses the 

placement of the filling material that can be detected 
radiographically in the root canal space, was not 
carried out. Also, RCT may be indicated for vital or 
necrotic teeth, with no AP; when AP is present, it is 
expected to heal after RCT, which ends up skewing 
the false-positive results. On the other hand, AP is 
often an asymptomatic disease, which may keep 
individuals from seeking endodontic care, thereby 
increasing the frequency of false-negative results. 
Moreover, tooth loss due to AP may also increase the 
possibility of false results. Furthermore, AP is often 
associated with silent pulp necrosis. Taken together, 
these factors explain the relatively low correlation 
observed between RCT and AP both in the present 
sample (r=0.447) and in the previous study (r = 0.454).2

Some methodological aspects of this study warrant 
discussion. Tooth loss may be an important confounder 
in diagnostic studies involving endodontic parameters, 
but we believe it was not a concern in the present 
sample, since the participants presented with a very 
high mean number of teeth (30.7 ± 1.9). Some authors 
suggest considering tooth loss a surrogate factor 

Table 3. Quantification of accuracy, sensitivity, specificity, 
positive predictive value, negative predictive value, efficiency, 
positive likelihood ratio, and negative likelihood ratio for 
self-reported history of root canal treatment (SRHRCT) in 
relation to the presence of root canal treatment (RCT) and 
apical periodontitis (AP). n =136.

Variable RCT AP

Accuracy 0.882 0.661

Sensitivity 0.960 0.757

Specificity 0.835 0.631

Positive predictive value 0.777 0.396

Negative predictive value 0.972 0.890

Efficiency 0.874 0.643

Positive likelihood ratio 5.853 2.057

Negative likelihood ratio 0.046 0.383 Table 5. Contingency table (N/%) correlating the presence 
of root canal treatment (RCT) and the presence of apical 
periodontitis (AP).

Presence of RCT
Presence of AP

Total
No Yes

No 77 / 74.8 8 / 24.2 85 / 62.5

Yes 26 / 25.2 25 / 75.8 51 / 37.5.6

Total 103 / 75.7 33 / 24.3 136 / 100

Table 4. Average number of teeth in the samples with 
true-positive, true-negative, false-positive, and false-negative 
results for self-reported history of endodontic treatment 
(SRHRCT) in relation to root canal treatment (RCT) and apical 
periodontitis (AP) variables. N=136.

Variable

Number of teeth

mean ± standard deviation (N)

RCT AP

True positive 30.6±1.9 (49) 30.3±1.8 (25)

True negative 31.1±1.5 (71) 31.1±1.5 (65)

False positive 29.5±2.8 (14) 30.3±2.5 (38)

False negative 29.5±3.5 (2) 30.7±1.7 (8)
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of AP history,15 which would justify the exclusion 
of patients with fewer teeth to reduce the effect of 
this potential confounder, as done in a previous 
study.2 However, the exclusion of these patients 
from the present sample was not necessary because 
of the high mean number of teeth present. Another 
feature is related to individuals’ low mean age 
(34.1 ± 10.4 years), which possibly contributed to the 
relatively low prevalence of both RCT (37.5%) and 
AP (24.3%) in this subpopulation. 

Similarly to previous studies,1,2 the population 
of this study has some peculiar and well defined 
characteristics, limiting the external validity of the 
present results. This sample consisted predominantly 
of young male adults, all of whom were military police 
officers with institutional access to full dental care and 
to regular dental visits. Therefore, this subpopulation 
is usually well informed and up-to-date regarding 
oral health conditions, which possibly contributed to 
the increased levels of true-positive and true-negative 
results. In addition, present findings on the accuracy 
of SRHRCT were very similar to the results of a 
previous study,2 since the population of that study 
consisted largely of well-educated North American 
white adults, with similar patterns of access to dental 
care. Most importantly, it must be very clear that the 
validity indicators are context-dependent, that is, they 
may be influenced by cultural and socioeconomic 
factors and by the access to health services. Hence, 
the same instrument may present different levels of 
accuracy when performed in different population 
groups.20,21,22 Therefore, it seems clear that future 
diagnostic studies using self-reported measures 
for detecting pulp diseases, AP, and RCT should be 
highly encouraged, especially in populations with 
different socioeconomic profiles. 

The vast majority of epidemiological studies on 
AP use panoramic radiography as the method of 
evaluation.23,24 Conversely, the present study used 
periapical radiographs, which provide more accurate 
information for the diagnosis of AP.25 This is even 
more important when assessing anterior segments, 
since periapical diagnosis in this region is greatly 
impaired by anatomical interferences, an inherent 
characteristic of panoramic radiographic examination. 
Cone-beam computed tomography (CBCT) could 

provide even more robust results as it allows the 
visualization of related anatomical structures in 
three dimensions with higher resolution, resulting 
in excellent diagnostic accuracy. 26

An important limitation inherent to any imaging 
method for the detection of AP should be considered: 
a cross-sectional analysis does not allow the 
establishment of the diagnosis on the activity of the 
lesion, since the presence of a radiolucent area can 
represent either an active lesion or a healing process. 
In this case, the gold-standard examination would 
be histological, which is not feasible for obvious 
ethical reasons. Another research strategy to detect 
AP would be longitudinal screening, which was not 
feasible in the present study. 

According to a previous study,27 validity can 
vary according to the self-report variable analyzed. 
In the present study, the question “Have you ever 
had any root canal treatment?” was found to be a 
poor predictor of AP, as the results showed a 60.4% 
false-positive rate for this outcome. This result is very 
similar to the findings of a previous study,2 and it is 
of great relevance, since it reveals the current lack 
of a reliable self-report instrument to estimate the 
presence of endodontic disease and consequent RCT 
needs. Thus, considering the importance of population 
screenings in detecting AP in different populations 
worldwide, there is a clear need to develop new 
diagnostic methods based on self-reported measures 
on oral health, capable of providing more accurate 
estimates of AP, with a lower number of false positives 
than that provided by the SRHRCT method. 

Since tests with higher specificity values can 
detect more accurately those individuals who do 
not present the condition, they are best indicated 
when the treatment requires more invasive or costly 
measures. The higher the specificity of a test, the 
lower the chances of a false-positive result. In this 
study, considering AP, the specificity values (63%) 
were lower than those obtained for sensitivity 
(75%), which reinforces that this single self-reported 
measure is not suitable for a survey of the needs 
of endodontic interventions at a population-based 
level, as it would lead to a significant number of 
overtreatments and, consequently, to unnecessary 
public health costs. 
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Investigations focused on periodontal disease 
showed good accuracy between self-reported 
periodontal measures and clinical periodontal 
parameters in different populations.22,28,29 In part, 
this may occur because signs and symptoms 
associated with both gingivitis and periodontitis 
are more easily perceived by patients than those 
associated with AP, which reflects in greater 
sensitivity to self-reported instruments. In addition, 
these studies demonstrate that a single self-reported 
measure is not sufficient to determine periodontal 
disease; however, a set of combined self-reported 
measures in a multivariate analysis may produce 
better predictive values.16 

Valid self-reported measures on pulp and periapical 
diseases may simplify and enable large-scale 
epidemiological surveys, contributing to the planning 
of health strategies and policies for the prevention and 
treatment of endodontic diseases. In addition, future 
accurate self-reported methods capable of detecting 
AP (e.g., involving a set of specific questions related 
to caries and pain history, restorative treatments or 

dental trauma, among others, besides the SRHRCT 
question) may contribute to the investigation of 
the relationship between endodontic infection and 
systemic diseases through population-based studies. 

Conclusion 

SRHRCT was found to be an accurate method for 
detecting RCT experience, but a weak predictor of 
the presence of AP in this southern Brazilian adult 
subpopulation. 
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