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Dental pain prevalence associated with
caries experience in pediatric patients
in a clinical sample in Mexico

Abstract: The aim of this study was to identify if the prevalence of
dental pain (past and / or present) is associated with caries experience
in Mexican children, as well as to characterize factors associated with
dental pain. A cross-sectional study was conducted in a consecutive
sample of 309 children 2 to 12 years old who were patients at a dental
school clinic in Toluca, Mexico. Data were collected from clinical
records. The dependent variable had three categories: 0 = have never
had dental pain, 1 = had dental pain before the appointment, and
2 = current dental pain. Non-parametric statistical tests were used in
the analysis. A multivariate multinomial logistic regression model was
generated in Stata 11.0. Average age was 5.71 £ 243 years and 50.8%
were boys. The joint dmft+DMFT index was 9.11 + 4.19. It was observed
that 56.6% of children did not report having experienced dental pain,
30.7% reported having previously had dental pain, and 12.6% had pain
when the clinical appointment took place. In the multivariate model,
variables associated (p < .05) with previous dental pain were age
(OR =1.13); the dmft + DMFT index (OR = 1.13), having had a last dental
visit for curative/emergency reasons (OR = 2.41) and prior experience of
dental trauma (OR = 2.59). For current pain, only the joint dmft + DMFT
index (OR = 1.10, p < 0.05) had significant associations. Almost half of
the children had experienced dental pain in their lifetime. Since caries
experience is a factor associated with dental pain, decreasing caries
levels may ameliorate suffering from dental pain in children.

Keywords: Oral Health; Child Health; Pain; Dental Caries;
Epidemiology.

Introduction

Pain is considered a normal consequence of organ or system disorders.
According to the International Association for the Study of Pain,! it is an
unpleasant sensory and emotional experience that promotes changes
in behavior, which often hinders daily activities. Dental pain has been
defined as pain originating from innervated tissues within the tooth
(pulp) or immediately adjacent tissues (periodontal) as a consequence
of caries, periodontal disease, trauma, occlusal dysfunction or abscess.??
This condition can affect daily life in the short, medium and long terms.
Dental pain among children, adolescents and adults has been identified as
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a public health problem,’ being a relatively common
symptom of dental diseases -- particularly untreated
carious lesions.*

Caries in primary and permanent dentitions
is one of the main oral public health problems
and one of the most pressing treatment needs in
children and adolescents both in Mexico® and in the
world.® In Mexico, caries prevalence in permanent
dentition ranged from 70 to 85% among 12-year-old
schoolchildren until before 2000.” For the primary
dentition, dmft values between 0.73 and 5.35
have been reported in 6-year-old children, with a
prevalence between 26.3% and 77.5%. DMFT index
at the age of 12 ranged between 0.52 and 3.67, with
a prevalence between 30.7% and 79.2%.° In a large
percentage of children (between 81.7% and 99.5%),
high treatment needs were present in primary teeth;
this percentage was between 55.4% and 93.4% in
permanent dentition.’

A previous review for children and adolescents
global health found dental pain prevalence between
5 and 33%. The lifetime prevalence was higher
among older children and children from lower
socioeconomic groups.® A more recent review
pointed to a prevalence of dental pain from 1.33 to
87.8% in children up to 18 years of age.” Although
not all children with caries reported pain or an
impact on their quality of life related to oral health,
both caries and dental pain have been identified
generally as negative impacts on the quality of
life in children.®"® Among factors associated with
dental pain in both developed and developing
countries are demographic, socioeconomic, family,
psychosocial and cultural issues, as well as oral
health status." Recommendations from both the
World Health Organization and the International
Dental Federation include amelioration of dental
pain as a priority goal in the International Agenda
for the Oral Health Promotion.”>? However, in Mexico
there are few epidemiological studies about dental
pain.®* The objective of the present study was to
identify whether dental pain prevalence (past and
/ or present) was associated with caries experience
in Mexican children, as well as to characterize
the factors associated with pain. Our hypothesis
was that school children with caries experience in
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primary and/or permanent teeth were at higher
risk to having dental pain (past and / or present).

Methodology

Study design, population and sample

A retrospective cross-sectional study was
conducted in patients 2 to 12 years old. The present
report is part of a project in which multiple oral
health indicators were measured. The methodology
about data on dental caries and dental trauma has
been reported previously,>' and it is summarized
below. Sample size calculation was performed with a
confidence level of 95%, an accuracy of 4%, a proportion
(approximate value of the parameter) of 90% and an
expected loss ratio of 10%, resulting in 314 individuals.
Inclusion criteria were: a) both sexes; b) from 2 to
12 years; c) children living in the community (i.e., not
institutionalized). The final sample were 309 records
of patients at the dental clinic of the Autonomous
University of the State of Mexico. This clinic is located
in Toluca de Lerdo, capital of the State of Mexico,
and its home base is the state’s public university.
It provides specialty services at low cost to the
general population, with most patients having low
to medium socioeconomic level. In Mexico, specialty
services encompass pediatric dentistry, orthodontics,
endodontics, periodontics, prosthodontics, etc.

Brief description of the Mexican dental
health care system

The Mexican health system is complex; dental
care reaches the open population a) through publicly
funded agencies for employees and their household
members, and some coverage for those who are self-
employed and their families. These agencies rarely
offer specialty care, which is largely within the
domain of b) private dental offices. Private dental
insurance is uncommon, and most of these treatment
courses are paid with out of pocket costs at point of
service. ¢) A small number of patients are covered
by clinics funded by the Army, Navy and the large
state-owned oil company (Petréleos Mexicanos).
Clinical care in such sub-systems is usually more
comprehensive than publicly-funded options. Finally,
4) a large number of dental schools (n = 150+) have
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dental clinics staffed by dental students and faculty.
Services often encompass specialty care, with costs
substantially lower than private dental practice.”

Data collection

Data were obtained from records previously filled
with information supplied by parents / guardians
of patients. The dependent variable was: dental pain
experience before the appointment (0 = No, 1 = Yes),
and presence of dental pain at the time of appointment
(0 =No, 1 = Yes). The variable had three categories:
0= have never had dental pain, 1 = dental pain before
the appointment but not currently, and 2 = current
dental pain (Table 1).

The independent variables included in the
study were: age (from 2 to 12 years old), number
of siblings, tooth brushing frequency per day, sex
(0 = boy, 1 = girl), reason for the last dental visit
(0 = Preventive, 1 = Curative / Emergency) and
dental trauma experience (0 = No, 1 = Yes). Caries
experience was also included for each dentition. The
dmft index (decay, missing/indicated for extraction
and filled teeth in the primary dentition) and DMFT
index (decay, missing and filled teeth in the permanent

Table 1. Descriptive analysis of the independent variables.

Variable Mean SD
Child’s age 5.71 2.43
Number of siblings 1.37 1.03
Tooth brushing frequency 2.71 0.71
dmft index (n = 306) 8.53 4.18
DMFT index (n = 107) 1.91 2.02
dmft + DMFT (n = 309) 9.11 4.19
Frequency Percentage

Sex

Boy 157 50.8

Girl 152 49.2
Reason for the last dental visit

Preventive 62 20.1

Curative / Emergency 247 79.9
Dental trauma

No 272 88.0

Yes 37 12.0

dentition) were calculated; these indices represent
past and present experience of caries through its
components. The indices were obtained from the
clinical records.

There is a caveat in our approach to data
management. With children spanning in age from
2 to 12, we had 109 with only permanent dentition,
306 with only primary, and 104 with mixed dentition.
We conducted statistical models with separate dmft
or DMFT, but only 104 children had data pertaining
to both dentitions. Without having an ideal solution
for this age group (2 to 12 years of age), we created
a joint measure (dmft+DMFT) that is relevant to
the experience of dental pain - regardless of being
permanent or primary teeth.

Statistical analysis

In the univariate analysis, frequencies and
percentages were reported for qualitative variables,
as well as means and standard deviation for
quantitative variables.

In the bivariate analysis, non-parametric statistical
tests were performed: Kruskall-Wallis, Chi-square and
Fisher’s exact tests. Because our dependent variable
involved three categories, a multivariate multinomial
logistic regression model was constructed. The
strength of associations between dependent and
independent variables is presented as odds ratios
(ORs) with 95% confidence intervals (CI). P values
were considered statistically significant at < 0.05.

For construction of the final model, variables
that had a statistical significance of p < 0.25 were
taken into account in the bivariate analysis. The
variance inflation factor test (VIF) was performed
in order to analyze, and where appropriate, avoid
multicollinearity between the independent variables.
The overall fit of the model was established with a
goodness-of-fit test. Stata 11.0 statistical package was
used to perform data analysis.

Ethical considerations

The present study was undertaken following
regulations for health research on human participants
(General Health Law on Research in force in Mexico)
and the Declaration of Helsinki. Parents/guardians
approved data being used for research. The protocol
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was approved at the School of Dentistry, Autonomous
University of the State of Mexico.

Results

A total of 309 dental records were reviewed.
Average age was 5.71 + 2.43 years and 50.8% were
boys. Most participants, 175 (56.6%), reported
not having experienced dental pain; but 30.7%
(n = 95) reported having previously had dental
pain, and 12.6% (n = 39) had pain at the time of
the appointment. We observed that 6.1% (n = 19)
had both previous and current dental pain. Table
1 shows the results of univariate analyses. dmft
index was 8.53 + 4.18, which was calculated for 306
children who had at least one primary tooth. The
DMFT index was 1.91 +2.02, which was calculated
for 107 children who had at least one permanent
tooth. dmft+DMFT index was 9.11 * 4.19. In the
sample, 20.1% had a preventive dental reason for
their last visit to the dentist, and 12% reported
having had dental trauma.

Table 2 presents results of the bivariate analysis
between dental pain and independent variables.
Joint caries indices showed an association (p<0.05)
with dental pain; it was low in those who had never
experienced dental pain. Likewise, significant
differences were observed across the reason for the
last dental appointment (p < 0.001) and with previous
dental trauma (p < 0.05).

The multivariate model of multinomial logistic
regression is in Table 3. For previous dental pain, it
was observed that for each year of age the odds of
presenting dental pain increased 13% (95%CI = 1-27).
For each unit increasing in the joint dmft+DMFT index,
the likelihood of having dental pain increased 13%
(95%CI = 6- 20). In those children whose last dental
visit was for curative / emergency reasons, they were
2.41 (95%CI = 1.18-4.93) times more likely to have
dental pain than children whose last visit was for
preventive reasons. Children with dental trauma had
greater odds (OR = 2.59; 95%Cl = 1.17- 5.69) of having
had pain than children without dental trauma. In the
case of currently experienced pain (i.e., at the time

Table 2. Bivariate analysis of dental pain and the independent variables.

e Without pain
(n=175)

Child’s age 5.46 + 2.42
Number of siblings 1.28 += 1.00
Tooth brushing frequency 2.70 £ 0.75
dmft indexe 7.98 = 4.31
DMFT index® 1.40 = 1.78
dmft + DMFT 8.37 = 4.47
Sex

Boy 88 (56.0)

Girl 87 (57.2)
Reason for the last dental visit

Preventive 49 (79.0)

Curative / Emergency 126 (51.0)
Dental frauma

No 160 (58.8)

Yes 15 (40.5)

Pain previously Pain currently

(n = 95) (n = 39) R
6.06 = 2.40 6.00 = 2.54 0.0973*
1.44 +1.05 1.59 £ 1.12 0.1283*
2.69 + 0.64 2.85+0.74 0.5769*
9.44 = 3.89 8.81 = 3.91 0.0115*
2.40 = 2.11 2.53 = 2.23 0.0342*
10.27 + 3.53 9.56 = 3.73 0.0004*

54 (34.4) 15 (9.6)
41 (27.0) 24 (15.8) 0.151*

13 (21.0) 0(0.0

82 (33.2) 39 (15.8) < 0.001%*

77 (28.3) 35 (12.9)

18 (48.6) 4(10.8) 0.040%*

*Kruskall-Wallis test, **Chi square test, ***Fisher’s exact test. ®Multiple comparisons between groups dmft: 1 vs 2, p= 0.0016; 1 vs 3,
p= 0.1204; 2 vs 3, p= 0.1924; ®Multiple comparisons between groups DMFT: 1 vs 2, p= 0.0180; 1 vs 3, p= 0.0285; 2 vs 3, p= 0.3615;
“Multiple comparisons between groups dmft+DMFT: 1 vs 2, p< 0.0001; 1 vs 3, p= 0.0455; 2 vs 3, p= 0.1564.
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Table 3. Multivariate analysis of dental pain and the independent variables.

Pain previously

Variable
OR 95%Cl

Child’s age 1.13(1.01-1.27)
dmft + DMFT 1.13 (1.06-1.20)
Reason for the last dental visit

Preventive 1*

Curative / Emergency 2.41 (1.18-4.93)
Dental trauma

No 1*

Yes 2.59 (1.17-5.69)

Sex-adjusted estimates Goodness-of-fit test X2 = 21.097, p = 0.170

*Reference category

of the appointment), for each unit increasing in the
joint dmf + DMFT index, the likelihood of having
dental pain increased 10% (p < 0.05).

Discussion

We found 43.4% dental pain prevalence (previous
and current). Dental caries experience was an
associated factor, in addition to child age, reason for
last dental visit, and dental trauma experience. Dental
pain is considered a public health problem due to
negative impacts in society, high costs of treatment,
and consequences such as school absenteeism, use
of medications, and children emotional and social
discomfort.”® In a previous study in Mexico in children
6 to 12 years old, a 49.9% dental pain prevalence was
reported,” which is higher than our results. Other
countries such as Brazil have observed prevalence
up to 51.5%."® In India, prevalence was 35%;" in Sri
Lanka between 49% to 53%.*° Higher values have
been reported in other countries such as South Africa
(70%)** or Nigeria (84.5%).” These reports suggest
that prevalence of dental pain around the world
makes up a vast mosaic of values. Such differences
may be attributed to various factors. Among them,
the socio-economic development level in different
countries (and by implication, access to industrialized
food/beverages with high added sugar content,
and/or availability of dental services), variations
in disease levels across and within populations,
health systems’ ability to meet oral health needs,

Pain currently

p-value p-value
OR 95%CI

0.028 1.07 (0.92-1.24) 0.393

< 0.001 1.10 (1.00-1.20) 0.044
'|*

0.016 - 0.979
'|*

0.018 1.26 (0.37-4.27) 0.709

age of subjects, and the year and methodologies
used across studies.” Such considerable diversity
constrains a complete discussion of our findings,
including a shortcoming in our study of using a
research population actively seeking dental care.

Caries experience was a variable associated with
dental pain in our study population. Prevalence
of dental pain increased in association with the
combined dental indices; the number of affected
teeth was associated with both previous and current
pain. Although a reduction in caries prevalence in
Mexico has been observed in recent decades,??* a
large percentage of the population still has high
treatment needs in both primary and permanent
dentition. These can be almost 100% in some regions.’
This landscape suggests that dental pain and caries
may be common among Mexican schoolchildren.
Against a background where caries is known to
be the main triggering factor for dental pain,*®*9»
school children with higher dmft + DMFT indices
had increased dental pain experience, with such
findings being consistent with reports from other
parts of the world. These findings must be considered
in the context of reduced access to dental services
(preventive and curative).

Individual level variables explained most of
the variation in dental pain. This is expected, as
demographic characteristics may only modify social
contexts but biological mechanisms may be directly
increasing dental pain risk; for example, physiologic
differences between men and women could play a
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role in pain perception.” In the present study, no
sex differences were observed in children ages 3
to 12 years, in agreement with previous reports.?**
However, in older children, increased socialization
and establishment of cultural rules and patterns may
explain lower prevalence of dental pain in males.?® In
our study, boys seemed to have a higher prevalence
of previous pain, and girls seemed to have a higher
prevalence of current pain, with differences being not
significant. With regard to age, we observed that older
children had higher experience of previous dental
pain.'»® This is not surprising, since older children
are more likely to have more untreated carious lesions
in Mexico.? However, this trend did not hold when
age and current dental pain were examined. It is
important to point that most studies in children are
based on previous pain experience (within the last
month, six or 12 months), not current pain.

Mexico is a middle-income country where the
majority of the population, especially children and
adolescents, have limited access to preventive and
curative dental health services.'”? This happens
against an epidemiological landscape where caries
prevalence is high and many lesions are not treated.’
Results of the present study revealed a positive
association between the reason for appointment
(curative / emergency) and dental pain as factors
more strongly associated with previous pain. Dental
pain in children could be avoided and quality of life
improved through the strengthening of preventive
and therapeutic dental programs and services for
children.* Brazilian data showed that children who
sought dental care for current pain reported pain in
the previous six months.* In the present study we also
observed that previous dental pain was associated
with dental trauma. Dental trauma is associated
with pain, bleeding, dental mobility, tooth loss, low
self-esteem, and post-traumatic stress / anxiety.”
They are more frequent during the first 10 years
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