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Abstract: Children’s oral health depends on parents” knowledge and attitudes. The primary dentition
stage, in particular, plays a crucial role in the comprehensive development of children. Therefore, the
objective was to evaluate parents’ knowledge and attitudes about oral health in the primary dentition
stage in Chachapoyas (Amazonas, NW Peru). A questionnaire was administered to 409 parents from
15 educational institutions, and the data were analyzed using multinomial logistic regression. Among
the surveyed parents, 75.3% could identify at least one habit harmful to their children’s teeth (such
as excessive sugar consumption) and one of its effects (such as dental caries). Additionally, 77.5%
reported that their children presented some dental problem, more frequent in the peripheral areas than
in the city’s center. Gender (odd ratio, OR = 0.484; p = 0.037), educational level (OR = 2.144; p = 0.043),
and type of health insurance (OR = 2.627; p = 0.044) of the parents influenced awareness of taking care
of their children’s primary dental health. The geographic location of the school (1.729 < OR < 2.079;
p < 0.011) and family income (OR = 3.504; p = 0.028) influenced parents’ identification of the different
harmful effects of children’s habits. Factors such as low socioeconomic status and never taking the
child to the dentist increased the risk of dental problems (p < 0.05). It is suggested that peripheral
areas, like rural areas, lack the same oral health programs and access to treatment as central urban
areas, leading to disparities in parental knowledge and attitudes.

Keywords: dental caries; dental health; oral habits; preschool; primary teeth; thumb sucking

1. Introduction

Primary dentition (baby teeth or milk teeth) is a fundamental stage for the integral
development of children, impacting their physical growth, oral function, and psychoso-
cial aspects [1]. However, previous research has determined that some parents believe
that treating these teeth is unnecessary, as they consider them a natural loss as the child
grows [2,3]. One of the most frequent causes of premature loss of primary teeth is dental
caries [4], an oral disease considered an essential public health problem [5], with about
514 million cases and a global average prevalence of 43% [6]. Severe caries of primary teeth
harms the development of permanent teeth and children’s oral and general health [7].

Several factors are related to the occurrence and development of childhood caries, such
as some dietary patterns [8], frequency of sugary food intake [9,10], brushing habits [11],
parents’ educational level [12], and family economic status [12-14]. Parents’ academic
level and family financial status are factors that are difficult to change, but behaviors and
lifestyles related to children’s oral health can be controlled by behavioral interventions [15].
Children’s oral health depends on parental knowledge and attitudes [2]. Parents are critical
to their children’s oral health as primary caregivers and decision-makers [3].
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Previous studies on parents’ knowledge, attitudes, and practices regarding their
children’s primary dentition have identified that, in general, parents have a superficial
or partial knowledge of primary teeth [3]. This is reflected in poor care practices for
their children’s primary teeth [16]. On the other hand, mothers have a higher level of
knowledge and a more positive attitude towards their children’s primary dentition health
than fathers [17]. In addition, parents of high socioeconomic status are comparatively
more knowledgeable about children’s primary teeth than parents of middle socioeconomic
status [18]. Also, the urban population of parents of child patients seeking primary teeth
treatment is larger than the rural population [19].

In Peru, the prevalence of untreated caries in primary teeth of children aged 1-9 years
was estimated at 41.4-45.8%, whereas, in permanent teeth of persons >5 years, it was
35.6—40.6% in 2019 [6,20]. Previous studies found that parents’ knowledge, attitudes, and
practices regarding their children’s oral health are fair, based on three categories (poor, fair,
and good knowledge) [21]. In addition, a moderate but significant relationship has been
established between inadequate parental attitudes and children’s oral health status [22].
A relationship has also been observed between oral health literacy and knowledge about
harmful oral habits [23]. These studies do not focus on primary dentition; they have
been conducted in large cities on the Peruvian coast [21-26] and some southern Andean
cities [27-29], specific educational institutions, or specific health centers. However, docu-
mented research on parental knowledge, attitudes, and practices about primary dentition
is limited, even more so in high Andean cities in the Amazonian regions of northern Peru.

Therefore, the aim of this study was to evaluate the knowledge and attitudes of parents
about oral health in the primary dentition stage in the high Andean city of Chachapoyas,
department of Amazonas, northern Peru. To achieve this aim, the objectives were to design,
validate, and apply a questionnaire to parents, comparing the central area and the periphery
(where the rural migrant population of the city is mainly concentrated). The purpose of
this research is to fill a gap in the scientific literature and provide relevant information for
the design of effective interventions to promote better oral health in the children of this city.

2. Materials and Methods
2.1. Study Area

The city of Chachapoyas, administrative center (capital) of the Department of Ama-
zonas, is located in the northeastern Andes of Peru, at 2483 m above sea level (Figure 1).
Chachapoyas is the second most populated city in the department, with high economic,
commercial, and tourist activity, and is expanding at an accelerated rate into new peripheral
areas [30]. This is influenced by the migration of the rural population from the same depart-
ment and other adjacent departments in search of higher education since the creation of
the Universidad Nacional Toribio Rodriguez de Mendoza de Amazonas (UNTRM) in 2000.
As a result, the population of Chachapoyas increased from 23,202 to 32,026 inhabitants
between the 2007 and 2017 censuses [31], and currently, the population is estimated to be
close to 40,000 [32].

2.2. Design, Population, Sample, and Sampling

A descriptive cross-sectional study design with a quantitative approach was used [33].
This study included parents from educational institutions at the primary level (6-11 years)
and kindergarten (3-5 years). It was conducted at the level of educational institutions be-
cause they concentrate a large number of children in the primary dentition stage, providing
a representative and diverse sample. The number of students and the geographical location
of all educational institutions were obtained from the Ministry of Education [34]. A total of
4864 students were found in the central area and 1220 in the city’s periphery.
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Figure 1. Study areas in Amazonas, northern Peru.

The open source calculator Open Epi version 3.01 was used to determine the sample
size [35]. A confidence level of 95%, confidence limits as % of 100 (absolute +/ —%) of 5%,
and prevalence of 26.4% for the center area and 22.2% for the peripheral area were used.
The latter values were obtained from the literature on using oral health services in Peruvian
children under 12 years of age [20]. The samples for the central and peripheral zones were
282 and 219, respectively.

Invitations to participate in the study were sent to the directors of the city’s 35 primary
and initial educational institutions by the Dean of the Facultad de Ciencias de la Salud
of the UNTRM. A random sampling technique was used within each institution, where
the director defined the classroom or classrooms that would participate in the study.
Thirty surveys per educational institution were distributed for application to ensure that
the sample was reached (Figure 2), given the population’s previous lack of interest in
participating in this type of study [22].

Sample size Surveys applied Surveys collected Surveys analyzed

quality

630 264
Center: I 4864 I—'| 282 30 x 21 institutions 9 institutions Survey =

. ) 420 159 control
Betiphery: I 1220 A 30 x 14 institutions 6 institutions B

Figure 2. Sample calculation and analyzing surveys.

2.3. Data Collection and Instrumentation

This study was based on the questionnaire of a previous study [2], to which questions
from other studies [3,18,36,37] and of interest to the project were added. The questionnaire
covered socioeconomic and demographic information, parental knowledge and attitudes
about oral health in primary dentition, and the presence of oral problems in children. For
the validation of the survey, the survey was presented to a panel of five judges from the
stomatology specialty in the city of Chachapoyas to score it on form (9 criteria) and content
(7 criteria) with a Likert-type scale from 1 to 5 [38]. From this score, Cronbach’s alpha test
was used in SPSS Statistics 27 [39], obtaining a “high” value of 0.91 [33].
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Then, data collection took place between August and September 2023, with a visit to
each educational institution. Two members of the research group, in coordination with
the classroom teacher, distributed the informed consent protocol and the questionnaire
in printed form (Supplementary Materials File S1) to the students, with the instruction to
give them to their parents. The protocol outlines the research objective, data processing
procedures, and contact information for inquiries, and emphasizes that the question-
naire is voluntary and anonymous. The questionnaire was assigned to the students as a
non-mandatory task that their parents could complete within a maximum of two weeks.
Subsequently, the students returned the completed questionnaires to their teacher. The
inclusion criteria for participation in the study were parents who (a) were able to read and
write, (b) provided signed informed consent, and (c) spent more than ten hours per day
with the student [22]. The participation of 15 institutions was achieved, with 409 parents
correctly completing surveys (256 in the center area and 153 in the city’s peripheral area)
(Figure 2).

2.4. Ethical Considerations

All respondents gave informed consent before completing the questionnaire. Respon-
dents received complete information about the study and were allowed to ask questions.
In addition to the consent form, ethical authorization for the study was obtained from the
Facultad de Ciencias de la Salud of the UNTRM.

2.5. Data Analysis

Three dependent variables were established, including (i) awareness of the importance
of taking the child to the dentist at the primary dentition stage, (ii) knowledge of the harmful
effects of children’s habits, and (iii) presence of children’s oral problems. The independent
variables were mainly socioeconomic and demographic. Since the independent variables
were multiple responses, multinomial logistic regression was used with 95% reliability [40],
following the approach of a similar study [41]. SPSS Statistics 27 was used.

3. Results and Discussion
3.1. Socioeconomic and Demographic Characteristics of Respondents

The majority of respondents were female (75.8%), belonged to the 2140 years age
group (71.4%), and had the Seguro Integral de Salud (SIS), Peruvian public insurance
(62.6%) (Table 1). Among the respondents, 49.6% (203) have higher education, and 10.8%
(44) are educated in health-related professions. The proportion of parents with higher
education is considerably higher in schools in the center (40.3%) than in the city’s periphery
(9.3%). The monthly family income for the majority of respondents (72.6%) is below PEN
2000 (<USD 520). There is a higher proportion of families with incomes above USD 520 in
schools in the center (23.2%) compared to the city’s periphery (4.2%). Most children are
either under 6 years of age (37.7%) or over 10 years of age (33.3%).

Table 1. Socioeconomic/demographic characteristics of respondents and age of their children.

The Area Where the Child’s School

Variable Is Located Total
Periphery n (%) Center 7 (%) N =409 (100%)
n=153 (37.4%) =256 (62.6%)
Resbondent’s sex Female 124 (30.3%) 186 (45.5%) 310 (75.8%)
P Male 29 (7.1%) 70 (17.1%) 99 (24.2%)
Below 20 6 (1.5%) 0 (0%) 6 (1.5%)
Respondent’s age (vears) 21 to 40 115 (28.1%) 177 (43.3%) 292 (71.4%)
P gely 41 to 60 29 (7.1%) 75 (18.3%) 104 (25.4%)

Above 61 3 (0.7%) 4 (1%) 7 (1.7%)
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Table 1. Cont.

The Area Where the Child’s School

Is Located Total
Variable Peri o ° N =409 (100%)
eriphery n (%) Center n (%) = o
1 = 153 (37.4%) 1 = 256 (62.6%)
EsSalud 21 (5.1%) 107 (26.2%) 128 (31.3%)
Respondent’s health insurance ! SIS 125 (30.6%) 131 (32%) 256 (62.67%)
None 7 (1.7%) 18 (4.4%) 25 (6.1%)
Primary school 46 (11.2%) 24 (5.9%) 70 (17.1%)
L, . . Secondary school 53 (13%) 57 (13.9%) 110 (26.9%)
Respondent’s highest educational level Higher education 38 (9.3%) 165 (40.3%) 203 (49.6%)
None 16 (3.9%) 10 (2.4%) 26 (6.4%)
. . Yes 10 (2.4%) 34 (8.3%) 44 (10.8%)
- ?
Health-related higher education? No 28 (6.8%) 131 (32%) 159 (38.9%)
Less than 1000 95 (23.2%) 79 (19.3%) 174 (42.5%)
o . . 10002000 41 (10%) 82 (20%) 123 (30.1%)
Monthly family income in Peruvian soles 2000-3000 10 (2.4%) 54 (13.2%) 64 (15.6%)
(Peruvian soles = 0.27 USD) 3000-5000 1(0.2%) 28 (6.8%) 29 (7.1%)
More than 5000 6 (1.5%) 13 (3.2%) 19 (4.6%)
Below 6 56 (13.7%) 98 (24%) 154 (37.7%)
. 6to8 24 (5.9%) 34 (8.3%) 58 (14.2%)
Child’s age (years) 81010 37 (9%) 24 (5.9%) 61 (14.9%)
Above 10 36 (8.8%) 100 (24.4%) 136 (33.3%)

! The Peruvian health system has two main sectors, public and private. In the public sector, there is the Seguro
Integral de Salud (SIS) with a subsidized regime, and Health Social Security (EsSalud) with an essentially
contributory regime. The SIS is a government program for the uninsured population, with services provided
through the network of facilities of the Ministry of Health. EsSalud is the social insurance for the salaried
population and their families, with services in its facilities, although it can also purchase services from the private
sector [42].

3.2. Importance of Tnking Your Child to the Dentist in the Primary Dentition Stage

There was high level of awareness among parents regarding the maintenance of oral
hygiene in children (100%) and the importance of both treating primary teeth (97.1%) and
taking their child to the dentist at the primary dentition stage (93.6%) (Figure 3). Similar
values were observed in previous studies [2,37,43], where most parents were aware of the
importance of primary teeth, which could be considered an expected behavior in capital
cities of developing countries. Among the respondents, 56.7% were aware that hygiene of
the primary teeth also affects the permanent teeth. In contrast, previous studies [36,44,45]
observed that most parents did not consider primary teeth important, considering that
these are temporary teeth that will fall out and be replaced by permanent teeth, which
could be regarded as a cultural belief. Almost 54% of the parents considered it essential to
replace the space lost in the primary teeth. However, only a small percentage of parents were
familiar with the appliances used to maintain space in the primary dentition (8.1%), and even
fewer had knowledge of techniques to replace their child’s missing primary teeth (2.2%).

Female respondents were more aware of caring for their child’s dental health (odd ratio,
OR =0.484; p = 0.037) (Table 2). Similar findings were reported by previous studies [17,46,47]
and could be attributed to the fact that, in general, the child’s primary caregiver is the
mother, compared to the father, who is more involved in financial support [48]. Respondent
parents with higher educational levels are twice as aware of the importance of taking their
child to the dentist at the primary teeth stage (OR = 2.144, p = 0.043) (Table 2). It is known
that the level of education parents possess and their employment status can influence their
children’s oral health [10,17]. In families with children in the early teething stage, parents
with higher educational levels tend to have better oral health knowledge [49]. Insurance
such as EsSalud leads to parents being three times more aware of taking their child to the
dentist than those without health insurance (OR = 2.627, p = 0.044) (Table 2). However, in
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previous studies in the population of children affiliated with this social insurance (EsSalud),
the prevalence of dental caries was 79.8% in children aged 3 to 5 years and 90.4% in those
aged 12 years [20,50].

Periphery (n=153)  Center (n=256)

Do you consider it important to maintain your child's oral hygiene? | 153 | |256 |
Do you consider it important to treat your child's primary teeth? I 147 | |250 |
Do you consider it important to take your child to the dentist during the primary teething stage? I 146 | |237 ]

Do you think that the hygiene of your child's primary teeth affects their permanent teeth?
Do you consider it necessary or important to replace the space left by your child's primary tooth?

Do you know devices to maintain the space left by your child's primary tooth? [] 15 [:] 18

Do you know techniques to replace your child's missing primary teeth? ﬂ4 I]S B Yes

Figure 3. Importance of taking the child to the dentist at the primary dentition stage (n = 409).

Table 2. Multinomial logistic regression on the importance of taking the child to the dentist at the
primary dentition stage !.

Exponential of

. Regression 95% Confidence Interval
Independent Variables Coefficient (B) Ii{aotilgl (Lower-Upper Limits) p-Value

R dent” Female —0.725 0.484 1.212-2.205 0.037
espondent’s sex Male 02

Higher education 0.763 2.144 1.880-5.222 0.043

Respondent’s highest None 1.022 2.778 0.342-22.539 0.339

educational level Primary school 0.606 1.833 0.560-6.002 0.316
Secondary school 02

EsSalud 0.966 2.627 1.879-7.855 0.044

Respondent’s health insurance Nsorsle *0.(2)26 0.975 0.214-4.435 0.973

I 0

! The reference category is: No. 2 This parameter has been set to zero because it is redundant.

3.3. Knowledge about Children’s Habits and Their Prejudicial Effects

Among the parents surveyed, 75.3% (308/409) identify at least one habit affecting
permanent teeth and at least one detrimental effect of these habits (Figure 4). The pro-
portion of parents with this knowledge is higher in educational institutions in the central
area (80.9% = 207/256) compared to those in the periphery (66.0% = 101/153) of the city.
Excessive sugar consumption is the most widely known harmful habit (71.6%, 293 of
409 respondents), while the recognition of other habits is less than 50.6% (Figure 4a).
This confirms the findings of previous studies [9,10] that determined that dietary intake
of sweets, fast foods, and sugar-sweetened beverages increased the risk of severe early
childhood caries. Dental caries is the most recognized detrimental effect (74.3%, 304 of
409 respondents), while the other effects are recognized by less than 42.1% (Figure 4b). This
is because dental caries affects between 60% and 90% of school-aged [5] and preschool-
aged [15] children, respectively. In addition, it is one of the most frequent causes of
premature loss of baby teeth [4]. The pattern of proportions of habits and the best-known
effects is similar in both respondents from educational institutions in the peripheral area
and the city’s center (Figure 4).

Parents whose children study in educational institutions in the city center are twice as
likely to recognize dental caries as a harmful effect of their children’s bad habits (OR = 2.079,
p = 0.001). On the other hand, if the monthly household income is between PEN 2000
and 3000 (approx. USD 520-780), there is a greater chance that parents will identify a
dental caries problem (p = 0.028; OR = 3.504) (Table 3). This suggests that determinants,
such as the level of monthly household income, could explain the high prevalence rates
of dental caries [12]. Additionally, parents whose children study in inner-city educational
institutions are twice as likely to recognize palatal arch narrowing (OR = 1.927, p = 0.003),
protrusion of the upper incisor teeth (OR = 1.753, p = 0.010), tooth wear (OR = 1.876,
p = 0.003), temporomandibular joint problems (OR = 1.729, p = 0.011), and pressure on the



Int. J. Environ. Res. Public Health 2024, 21, 154 7of 14

jaws (OR =1.898, p = 0.003) as harmful effects of children’s bad habits. This could be related
to the parent’s educational level, considering that parents with higher academic levels tend
to have more oral care needs, such as pit and fissure sealants, and even their children tend
to perform better oral hygiene practices [49].

Periphery (n=153)  Center (n=256)

Excessive sugar consumption [97 | [196 |
Nail biting [64 | [132 |
Teeth grinding or clenching [64 | [143 | Periphery (n=153)  Center (n=256)
Thumb sucking [60 | [136 | Dental caries [100 | 204
Excessive consumption of acidic foods [59 | (142 | Dental wear
Stick out your tongue Temporomandibular joint problems
Lip biting Pressure on the upper jaws
Mouth breathing Protrusion of upper incisor teeth
Cheek biting Palatal arch narrowing 112
At least one habit [101 | [207 ] At least one harmful effect [101 | [207 |

(a) No. of respondents who consider it as a habit that affects permanent teeth in children  (b) No. of respondents who recognized it as a harmful effect of previous habits

Figure 4. Knowledge about children’s habits and their harmful effects (n = 409).

Table 3. Multinomial logistic regression on knowledge of harmful effects of children’s habits.

Regression Exponential of 95% Confidence Interval

Dependent .
Variable ! (Figure 4b) Independent Variable Coefficient (B) B/Odd Ratio (Lower-Upper Limits) p-Value
The area where the Center 0.732 2.079 1.324-3.265 0.001
child’s school is located Periphery 02
Dental caries Less than 1000 0.507 1.660 0.632-4.364 0.304
Monthly family i 1000-2000 0.903 2.468 0.905-6.731 0.078
onth.y family Income 2000-3000 1.254 3.504 1.145-10.724 0.028
in Peruvian soles 3000-5000 1.250 3.491 0.927-13.144 0.065
More than 5000 02
: The area where the Center 0.656 1.927 1.255-2.957 0.003
Palatal arch narrowing child’s school is located Periphery 02
Protrusion of upper The area where the Center 0.561 1.753 1.146-2.681 0.010
incisor teeth child’s school is located Periphery 02
The area where the Center 0.629 1.876 1.235-2.847 0.003
Dental wear child’s school is located Periphery 02
Temporomandibular joint The area where the Center 0.547 1.729 1.134-2.634 0.011
problems child’s school is located Periphery 02
Pressure on the The area where the Center 0.641 1.898 1.244-2.896 0.003
upper jaws child’s school is located Periphery 02

1 The reference category is: No. 2 This parameter has been set to zero because it is redundant.

3.4. Presence of Dental Problems in Children

Among the parents surveyed, 77.5% (317/409) report that their child presents at least
one dental problem; the proportion is higher in educational institutions located in the
peripheral area (86.3% = 132/153) compared to those in the center (72.3% = 185/256) of the
city (Figure 5). Children who study in educational institutions in the city center present a
protective factor for the possibility of introducing a dental problem (p = 0.001; OR = 0.415)
(Table 4). Those who reported having a monthly family income of less than PEN 1000
(approx. USD 260) present a higher risk of their children having dental problems (p = 0.002;
OR = 4.775). This may explain that monthly family income may modify the association
between the high frequency of dental caries and sugar intake [51]. Additionally, the highest
prevalence of untreated dental caries is concentrated among the most socioeconomically
disadvantaged children [52].

The three moments in which the respondent takes their child to the dentist represent a
risk factor; however, if they take their child after the eruption of all their permanent teeth,
the risk of suffering a dental problem is much higher (p = 0.000; OR = 11.61) (Table 4). Not
examining your child’s teeth from the first year of life represents an increased risk of your
child having a dental problem (p = 0.046; OR = 1.610). New models of managing caries
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prevention in children at an earlier age call for children to first visit the dentist at the age of
1 year or when their first tooth erupts [53]. If the frequency of brushing is once a day, there
will be a seven times greater chance that your child will have a dental problem (OR = 6.786;
p = 0.015). A higher risk factor for dental problems was observed in children aged 8 to
10 years (p = 0.004; OR = 3.280). The fact that the parents had a high level of education was
a protective factor for their child not having a dental problem (p = 0.001; OR = 0.361), as
was having insurance such as EsSalud (p = 0.000; OR = 0.318). This is related to previous
findings [49] that identified that children from families with an excellent educational level
were more likely to brush their teeth, do so more often, visit the dentist more frequently,
and undergo regular dental checkups.

Periphery (n=153) Center (n=256)

Dental caries [63

[o0]
[$]

Tooth pain and/or sensitivity
Misaligned teeth
Shaking (mobile) teeth

Bleeding gums [6]
Ulcers

I
wn

9]
S

At least one dental problem [132

| (185

Figure 5. Presence of dental problems in the children (n = 409).

Table 4. Multinomial logistic regression on the presence of any dental problem in the children I

. Regression Exponential of 95% Confidence Interval
Independent Variables Coefficient (B) B/Odd Ratio (Lower-Upper Limits) p-Value
The area where the child’s Center —0.881 0.415 0.243-0.708 0.001
school is located Periphery 02
Less than 1000 1.563 4.775 1.738-13.121 0.002
Monthlv family i R 1000-2000 1.048 2.851 1.037-7.836 0.042
ont Py amty H}“’me m 2000-3000 0.260 1.296 0.456-3.683 0.626
eruvian soles 3000-5000 —0.111 0.895 0.278-2.879 0.853
More than 5000 02
After the eruption of all 2.452 11.611 3.428-39.331 0.000
permanent teeth
When do you take your Never 1.342 3.826 1.487-9.847 0.005
child to the dentist? When the ;};111:11 has tooth 1.656 5.237 3.054-8.981 0.000
Without the need for oral 02
treatment
Do you examine your
child’s teeth from the first No 0.426 1.610 1.008-2.573 0.046
year of life? Yes 0
1 1.915 6.786 1.451-31.724 0.015
How many times a day 2 0.762 2143 0.633-7.256 0.221
does your child brush their 3 0.943 2.568 0.780-8.462 0.121
teeth? More than 3 0.437 1.548 0.345-6.942 0.568
Not applicable 02
6to8 0.442 1.556 0.782-3.099 0.208
Student age range (years) 8to 10 1.188 3.280 1.451-7.416 0.004
ge range ly Above 10 1.115 3.049 1.691-5.498 0.000
Below 6 02
Higher education —1.018 0.361 0.197-0.663 0.001
Respondent’s highest None —0.066 0.936 0.285-3.077 0.913
educational level Primary school 0.427 1.532 0.596-3.937 0.376
Secondary school 02
R dent’s health EsSalud —1.146 0.318 0.195-0.519 0.000
espondent's healt None 0.335 1.398 0.400-4.889 0.599
insurance SIS 02

! The reference category is: No. 2 This parameter has been set to zero because it is redundant.
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3.4.1. Presence of Pain and Sensitivity of Teeth in the Children

Children who attend educational institutions in the city center are less likely to suffer
from toothache and sensitivity (p = 0.000; OR = 0.365) (Table 5). This result coincides with
previous research indicating that socioeconomic factors affect children’s oral health, with
more unfavorable indicators in marginal areas [54,55]. Parents who do not consider nail
biting as a harmful habit increase the risk of their children experiencing future problems
such as tooth pain and sensitivity (p = 0.023; OR = 0.175). It is important to note that poor
oral habits, including nail biting, can have adverse effects on the development of hard
tissues and overall dental hygiene [56,57]. In addition, it was shown that parents who
never take their children to the dentist are the ones who presented the highest risk factor
for their children to have dental pain or sensitivity (p = 0.006; OR = 1.125). This attitude
may be due to parental fear or anxiety [58].

Table 5. Multinomial logistic regression on tooth pain and sensitivity in children !.

. Regression Exponential of 95% Confidence Interval g
Independent Variables Coefficient (B) B/Odd Ratio (Lower-Upper Limits) p-Value

The area where the Center —1.008 0.365 0.209-0.638 0.000
child’s school is located Periphery 02

Does the child bite his No —1.744 0.175 0.039-0.789 0.023
nails? Yes 02

After the eruption of all permanent 1436 4205 1.375-12.864 0.012

Wh;.fl‘ ddo you :fke your Never 1.634 5.125 1.598-16.432 0.006

child to the dentist? When the child has tooth pain 1.615 5.028 2.063-12.259 0.000
Without the need for oral treatment 02

! The reference category is: No. ? This parameter has been set to zero because it is redundant.

3.4.2. Presence of Dental Malocclusion in Children

In our study, the peripheral zone (20.3%) had fewer parents reporting dental malocclu-
sion compared to the central zone (27.3%). A previous study conducted in three Peruvian
cities reported the same pattern [59]. Children whose parents do not consider excess sugar
consumption a bad habit (Figure 4a) are at a higher risk of developing dental malocclusion
(p = 0.005; OR = 0.377) (Table 6), as reported in previous studies [54,58]. Parents’ lack
of knowledge about dental caries as a harmful effect (Figure 4b) represents a risk factor
for dental malocclusion in their children (p = 0.005; OR = 0.388). Specifically, parents are
unaware due to low educational levels [60]. Parents who wait for their child to present
tooth pain before taking them to a dentist increase the risk of misaligned teeth (p = 0.027;
OR = 1.871). In this sense, initiating dental checkups from an early age reduces the risks of
dental malocclusion [61]. In addition, children whose teeth were not examined from the
first year of life will have a 2.3 times greater chance of presenting problems with misaligned
teeth (p = 0.001).

3.4.3. Presence of Mobile Teeth in the Children

A recognition by parents of the possible harmful effects of certain habits on their
children’s jaws is crucial for preventing oral health problems [62]. In our study, parents
who are not able to recognize that pressure on the jaws is a harmful effect (Figure 4b) of
certain habits of their children such as thumb sucking (Figure 4a) constitute a risk of their
children having mobile teeth (p = 0.046; OR = 1.177) (Table 7). This finding highlights the
need for parents to be attentive to signs of excessive pressure on their children’s teeth, such as
lip/cheek pulling or finger biting, which could be linked to an increased risk of loose teeth.

3.4.4. Presence of Dental Caries in Children

Children from households with an income below PEN 1000 face a higher risk of
experiencing dental caries problems (p = 0.012; OR = 13.636) (Table 8). An association has
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been found between low socioeconomic status and worsening child oral health [55,63].
Children whose parents are unable to recognize problems such as palatal arch narrowing
in their children are 13 times more likely to develop caries problems (p = 0.015). In
fact, ignorance of dental anomalies is linked to worse oral health [56]. Parents who do
not recognize temporomandibular problems in their children are putting them at risk of
developing caries (p = 0.021; OR = 0.131). Parents who postpone seeking dental care for
their children until they experience toothaches (p = 0.000; OR = 2.703) or who neglect to take
them to the dentist’s office (p = 0.040; OR = 2.299) significantly heighten their children’s risk
of developing caries. This type of behavior from parents, characterized by a low frequency
of dental check-ups and treatments, is linked to the deterioration of oral health [61,64].

Table 6. Multinomial logistic regression on the presence of dental malocclusion in children .

. Regression Exponential of 95% Confidence Interval
Independent Variables Coefficient (B) B;’Odd Ratio (Lower-Upper Limits) p-Value
Do you consider excessive sugar
consumption as a habit that affects No —0.976 0377 0.189-0.750 0.005
permanent teeth in children? Yes 02
Do you recognize dental caries as a harmful No —0.945 0.388 0.201-0.750 0.005
effect of the habits in Figure 4a? Yes 02
After the eruption of all 0.724 2.063 0.950-4.481 0067
permanent teeth
. . Never 0.665 1.945 0.819-4.621 0.132
When do you take your child to the dentist?  yypep the child has tooth pain 0.626 1.871 1.075-3.256 0.027
Without the need for oral 02
treatment
Do you examine your child’s teeth from the No 0.851 2.341 1.413-3.879 0.001
first year of life? Yes 02
! The reference category is: No. 2 This parameter has been set to zero because it is redundant.
Table 7. Multinomial logistic regression on the presence of mobile teeth in children 1
. Regression Exponential of 95% Confidence Interval
Independent Variables Coefficient (B) B/Odd Ratio (Lower-Upper Limits) p-Value
Do you recognize pressure on the upper jaws as No —-1.731 1.177 1.030-1.247 0.046
a detrimental effect of the habits in Figure 4a? Yes 02
! The reference category is: No. 2 This parameter has been set to zero because it is redundant.
Table 8. Multinomial logistic regression on the presence of dental caries in children !.
. Regression Exponential of  95% Confidence Interval
Independent Variables Coefficient (B) B/Odd Ratio (Lower-Upper Limits) p-Value
Less than 1000 2.613 13.636 1.780-104.443 0.012
1000-2000 2.340 10.385 1.341-80.411 0.025
Monthly family income in 2000-3000 2.174 8.791 1.098-70.377 0.041
Peruvian soles 3000-5000 0.731 2.077 0.200-21.596 0.541
More than 5000 02
Do you recognize palatal arch
narrowing as a detrimental effect No 2.585 13.264 1.642-107.152 0.015
of the habits in Figure 4a? Yes 02
Do you recognize
temporomandibular joint No —2.033 0.131 0.023-0.740 0.021
problems as a detrimental effect 9
of the habits in Figure 4a? Yes 0
After the eruption of all 0.480 1616 0.771-3.387 0.203
permanent teeth
When do you take your child to Never 0.832 2.299 1.041-5.078 0.040
the dentist? When the child has tooth pain 0.994 2.703 1.640-4.454 0.000
Without the need for oral 02
treatment

! The reference category is: No. 2 This parameter has been set to zero because it is redundant.
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3.5. Strengths, Limitations, and Implications for Future Research

Although the validity of the questionnaire was tested by experts, more robust results
could be obtained by validating the surveys with a test group of parents. New strategies
must also be sought to reach a greater number of participants. However, these first results
are useful for implementing and evaluating educational programs aimed at improving
parents’ knowledge of oral health in the primary dentition stage, especially in the peripheral
areas of the city, which are the most vulnerable. The results can be generalized with caution
to the high Andean cities of the country, with similar sociodemographic characteristics.
The cross-sectional design only allows us to infer associations and not causality. Future
longitudinal studies would allow us to evaluate the evolution of knowledge and its impact
on behaviors and oral health in the long term. Parents’ oral problems and health-seeking
behaviors and their relationship to their children’s dental health should also be analyzed.

4. Conclusions

The knowledge and attitudes of parents regarding oral health during the primary
dentition stage were assessed in the high Andean city of Chachapoyas, Amazonas depart-
ment, northern Peru. Responses were collected from a total of 409 parents (256 in the center
and 153 in the periphery) from 15 educational institutions. The results showed a good
general awareness of the importance of oral hygiene and attending the dentist during the
primary dentition stage. However, there are gaps in knowledge regarding techniques to
prevent tooth space loss. Geographic and socioeconomic factors such as educational level
and family income significantly influence knowledge and the presence of oral problems in
children. In addition, some parents do not fully recognize the harmful effects of bad habits
such as excessive sugar consumption. This exposes them to a higher risk of presenting
problems such as caries, dental malocclusion, or mobile teeth. There is a need to strengthen
oral health education for parents, especially in peripheral and lower socioeconomic status
areas of the cities, to improve the prevention of dental disorders in early childhood. This
research contributes to the scientific literature and provides relevant information for the
design of effective interventions to promote better oral health in children in this city.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/ijerph21020154/s1, File S1: Informed consent protocol and the
questionnaire.
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