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Abstract: (1) Background: pregnant women in underprivileged areas may face challenges that affect
their oral health. The analysis of these issues such as toothaches or cavities, among others could be
crucial for them. However, no studies have been conducted in Cuenca, Ecuador. Thus, this study
aimed to create a model explaining how social factors and healthy habits impact oral health in Cuenca,
Ecuador. (2) Methods: An observational study was performed using a questionnaire developed from
scratch. Principal component factor analysis was performed to calculate the oral disease index based
on the oral health issues reported by women during pregnancy. (3) Results: 1971 women participated
in the research. In total, 88% reported at least one oral health problem, with cavities (34%) and
bleeding gums (33%) as the most prevalent. The rate of preventive visits and frequent brushing were
the two variables that most impacted the oral disease index. The consumption of sweets, age, and
the belief that visiting the dentist harms their unborn child were also important factors. However,
income, education, and ethnic background showed little to no effect. (4) Conclusions: The most
beneficial determinants of oral health factors in pregnant women in Cuenca, Ecuador, are preventive
dentist visits, frequent brushing, and a contained consumption of sweets. The main harmful factors
are age and the misconception that dental visits can harm their unborn child. Surprisingly, income,
education, and ethnic background have little effect. This study can be replicated in other countries
and cultures.

Keywords: oral health; pregnant women; children; dentist; disadvantaged regions; dental diseases

1. Introduction

Pregnancy is usually associated with oral health problems [1–4]. During this process,
hormonal changes can cause local alterations, affecting the pH levels and oral microbiota,
leading to a higher frequency of oral pathologies [4,5]. Some authors have highlighted that
certain oral conditions during pregnancy can adversely affect the mother and developing
fetus [6]. Numerous variables and factors are associated with oral health in the general
population [7,8]. The older the age, the greater the tendency to present oral health prob-
lems [9,10]. The general population also consumes more sugar per day than recommended,
increasing the prevalence of dental caries [11]. During pregnancy, consuming more sweets
can be associated with hormonal changes, increased energy needs, and emotional fluctu-
ations [11]. Its consumption is associated with pathologies such as gestational diabetes
and macrosomia of the newborn [12]. People with lower incomes have less access to
health care [13,14]. Consequently, women earning less tend to have poorer oral hygiene
practices [15,16]. There is also a direct relationship between educational level and oral
health [14,17].
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Particular beliefs can have an impact on one’s health. For example, the idea that losing
teeth during pregnancy or dental procedures can be detrimental to pregnancy is expected.
Furthermore, pregnant women should indulge in their cravings, although many involve
sugary foods [15,18]. Specific authors suggest a direct connection between these beliefs and
poor oral health during pregnancy [19,20]. Other authors suggest that being Indigenous
may be associated with poor oral health [18,21]. However, other studies have not found
such an association [20,22]. Lower attendance at the dental office during pregnancy was
also described [3,23,24]. One of the barriers to attendance is fear or anxiety about dental
treatment [25]. Visiting the dentist generates moderate to severe anxiety, predicting poor
oral health [26,27], especially in women [28]. The fear of pain decreases dental interventions
and preventive consultations [7,16].

However, improving oral hygiene in pregnant women has an impact on their general
health [29], on their oral health during pregnancy [30], and on that of their children [17].
For example, adequate prevention during pregnancy can even reduce the incidence of
childhood caries [6]. Therefore, it is essential to promote preventive habits [3,31]. In this
sense, dental care visits, especially preventive ones are effective. These appointments
help prevent or lessen oral problems and serve as a reminder to prioritize oral health
education [32]. The frequency of preventive visits varies greatly depending on the level of
development and the per capita income. Wealthier countries visit more frequently, while
low-income countries have very few [33].

To improve oral health among pregnant women, we must consider several factors.
Addressing these factors comprehensively is crucial, especially in underprivileged areas, to
ensure mothers-to-be and newborns receive the necessary care and support for optimal
oral health. Despite the precarious state of oral health in pregnant women in Cuenca,
Ecuador, no studies were conducted to investigate the factors that may contribute to this
issue from the perspective of these women. This issue presents a significant opportunity for
improvement. Therefore, this study aimed to create a model explaining how social factors
and healthy habits impact oral health in Cuenca, Ecuador. We also sought to examine if
some social aspects could also impact the oral health of these women. Habits such as oral
hygiene, preventive visits, sugary food consumption, and various social, demographic,
educational, socioeconomic, and psychological variables were evaluated. Additionally,
we examined how ethnicity, anxiety about experiencing pain during appointments, and
concerns about harm to the fetus from dental procedures can affect the situation.

2. Materials and Methods
2.1. Study Design

An observational study was performed using a questionnaire developed from scratch.
The questionnaire was based on a review of the literature and the professional experience
of the authors of this investigation. The questionnaire collected exploratory data on various
factors, including age, self-identification as Indigenous, net monthly household income,
level of education, the frequency of brushing and use of oral rinses, and the frequency
of sweet consumption. Furthermore, the questionnaire investigated whether participants
believed that going to the dentist could harm their fetus and the correlation between pain,
fear, going to the dentist, and the number of preventive dental visits made. The N/P3
index was calculated from the last question. N represented the number of problems the
participant visited the dentist during his lifetime, so they could only cite those she knew.
P3 was the total number of visits to the dentist. Higher values of the ratio value indicate
poorer oral health among the population.

A pre-test was conducted with 30 female participants to evaluate the questionnaire’s
ease of completion. The questionnaire took approximately 12 min to complete. The
participants found the questions easy and the survey completion time acceptable.



Healthcare 2023, 11, 2664 3 of 12

2.2. Participants and Data Collection

A study conducted in Cuenca (Ecuador) involved 1971 pregnant women in 2017.
Participants who attended morning or afternoon consults at gynecological care centers
were invited to participate if they met the following inclusion criteria: pregnant women
who understood Spanish and agreed to complete the survey. The survey was conducted
face to face, using a structured, closed-ended paper questionnaire. One hundred trained
medical students acted as recruiters and interviewers, helping in the process. Participants
were fully informed about the study objectives and consented to participate. They also
knew they could withdraw from the study at any time. No personal information was
collected that could be used to directly or indirectly identify women who participated in
the survey.

2.3. Questionnaire Validation Studies

Exploratory and confirmatory factorial analyses were performed to evaluate the va-
lidity of the construct. The adequacy of exploratory factor analysis (EFA) was determined
by analyzing the Bartlett test and the Kaiser–Meyer–Olkin (KMO) measure. We evaluated
the construct validity of the qualitative questionnaire items via exploratory factor analysis.
Factor loadings and Cronbach’s alpha were examined to determine if an item was redun-
dant or did not measure the same underlying construct, including or excluding the item
via an iterative process [34,35]. Confirmatory factor analysis (CFA) was performed using
the maximum likelihood estimation method. This method evaluated the items determined
in the exploratory factor analysis. SPSS version 28 (IBM Inc., Armonk, NY, USA) was used
for statistical analysis. For the confirmatory factor analysis, we used the AMOS version
28 statistical software (IBM Inc., Armonk, NY, USA).

2.4. Determination of the Oral Disease Index

The oral disease index was calculated using a principal component factor analysis of
oral health issues reported by women at various times, including throughout their lifetime,
in the previous two years, and during pregnancy. This index was assessed using a statistical
reliability exploratory test based on Cronbach’s alpha [36]. Beforehand, the variables that
were linked were correlated. For the ones that were not metric or did not meet normality
conditions, Pearson and Spearman’s correlations were acquired. Various factors related
to oral health were analyzed, including age, ethnic background, income, education level,
brushing and rinsing habits, sweet intake, the fear of dental visits during pregnancy, anxiety
related to dental visits, and the frequency of preventive dental check-ups. After identifying
the significant variables, a path analysis model was constructed using structural equations
to explain their association with the dependent variable.

2.5. Ethical Aspects

The research followed the ethical guidelines outlined in the Declaration of Helsinki.
The anonymity of all participants was safeguarded during the collection, storage, and
analysis of the data. No personal information was collected, and confidentiality was strictly
maintained. The informed consent of the participants was signed, who were informed
of the objectives of this investigation. All procedures mentioned in this research received
approval from two ethics committees, as it was a collaboration between universities in
Ecuador and Spain: the Research and Ethics Committee of the Department of Nursing,
Physiotherapy and Medicine of the University of Almeria (Spain) with the approval number
EFM 278/23; and the Bioethics Committee of the University of Cuenca, Ecuador, with the
code 2017 008EO.

3. Results

The study involved 1971 women aged 14 to 46 years, with an average age of 26.8 years
and an average of 0.8 children (range 0–8). An amount of 1,416 participants (74.9%) had



Healthcare 2023, 11, 2664 4 of 12

a primary or secondary education level, and 1566 women (79.5%) reported monthly net
income under $1000 (Table 1).

Table 1. Main demographic features.

Income/Level n %

Net monthly income

No income 122 6.2
Lower than 1000 USD 1444 73.3

1000–1500 USD 232 11.8
Over 1500 USD 173 8.8

Education level
Primary studies 616 31.3

Secondary studies 860 43.6
University studies 495 25.1

USD: U.S. Dollar.

Almost all participants (99%) reported experiencing oral health problems at some
point. The most common problems were cavities (84%) and toothaches (74%), which were
also the main reasons for visiting the dentist (Table 2). On average, individuals visited the
dentist 2.6 times in their lifetime. During pregnancy, 88% of women reported having at least
one oral health problem, with cavities (34%), bleeding gums (33%), and toothaches (21%)
being the most prevalent. On average, each woman experienced 1.3 oral health problems
during pregnancy and visited the dentist 1.7 times.

Table 2. Incidence of oral health problems in pregnant women.

Oral Health Problem P1.a (n) P1.b (%) P1.c (n) P1.d (%)

Toothache 74 33 21 45
Cavities 84 58 34 74
Crooked teeth 38 18 11 16
Bad breath 27 14 8 5
Loss of permanent teeth 28 8 3 13
Having phlegmon, having a swollen face due to a tooth 16 5 2 6
Earache or hinge pain due to a bad bite 18 7 3 4
Bleeding gums from brushing or biting on food 47 33 33 16
Gingivitis (gum inflammation due to dental plaque or tartar) 26 14 14 12
Pyorrhea or periodontitis (gum recedes, leaving loose teeth) 5 3 2 2
They do not mention any problems 1 3 22 4

P1.a: Which of the following oral health problems have you had at least once in your life?; P1.b: Of these problems,
what have you had in the last two years?; P1.c: Of these problems, which ones have you had during your
pregnancy?; P1.d: Of these problems, what have you ever had when visiting a dentist?

Of all survey respondents, 66% brushed their teeth three times daily, 26% brushed
twice daily, and 9% brushed once or less. Among the female participants, 31% used
oral rinses once or twice a day, and 9% used them three times a day. Regarding sweet
consumption, 40% of women reported eating sweets daily: 19% ate them once a day,
11% ate them twice a day, and 10% ate them three or more times a day. The N/P3 index
produced a variable ranging from 0.75 to 1.0, with a mean of 0.83 and a standard deviation
of 0.173. The oral disease index had a Cronbach’s alpha of 0.721. The KMO test for the
principal component solution scored 0.691 (Table 3).

Table 3. Components matrix *.

Title 1 Title 3

P1.a Gingivitis 0.560
P1.a Pyorrhea or periodontitis 0.553
P1.b Pyorrhea or periodontitis 0.547

P1.b Gingivitis 0.520
P1.c Gingivitis 0.497
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Table 3. Cont.

Title 1 Title 3

P1.c Pyorrhea or periodontitis
P1.c Periodontitis or pyorrhea 0.491

P1.a Bleeding gums from brushing or biting on food
P1.b Bleeding gums from brushing or biting on food

P1.c Gingivitis
0.455

P1.a Bad breath 0.452
P1.b Bad breath 0.433

P1.a Have a boil, have a swollen face from a tooth
P1.b Bad breath 0.424

P1.a Teeth that are loose or crooked 0.413
P1.b Bleeding gums from brushing or biting on food

P1.b Teeth that are loose or crooked 0.398

P1.b Teeth loose, crooked, or buckled teeth 0.379
P1.c Bleeding gums from brushing or biting food

P1.c Teeth loose or crooked 0.352

P1.c Teeth loose or crooked 0.330
P1.a Loss of permanent teeth
P1.b Loss of permanent teeth 0.323

P1.a Ear or hinge pain due to bad bite
P1.c Bad breath 0.303

P1.c Bad breath 0.291
P1.b Loss of permanent teeth

P1.c Bad breath 0.252

P1.b Have a boil, have a swollen face due to a tooth
P1.b Caries 0.211

P1.b Cavities 0.208
P1.b Ear or hinge pain due to a bad bite
P1.a Ear or hinge pain due to bad bite 0.191

P1.a Toothache 0.159
P1.c Phlegmon, swelling of the face due to a tooth

P1.b Caries 0.133

P1.a Tooth decay 0.132
P1.b Toothache 0.110

* Cronbach Alpha: 0.721. KMO = 0.691. Barlett’s sphericity test: Chi-square p = 0.0000. Self-value: 3.701 (14.23%).
Extraction: principal components by forcing 1 factor.

Table 4 shows the 26 items that combined the ten oral diseases stated by the participants.

Table 4. Items selected for the index.

Item P1.a P1.b P1.c

Toothache X X
Cavities X X

Crooked teeth X X X
Bad breath X X X

Loss of permanent teeth X X
Having phlegmon, having a swollen face

due to a tooth X X X

Earache or hinge pain due to a bad bite X X
Bleeding gums from brushing or biting on food X X X

Gingivitis (gum inflammation due to dental
plaque or tartar) X X X

Pyorrhea or periodontitis (gum recedes, leaving
the teeth loose) X X X

P1.a: Which of the following oral health problems have you had at least once in your life?; P1.b: Of these problems,
tell me which ones you have had in the last two years.); P1.c: Of these problems, tell me which ones you have had
during your current pregnancy.
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As shown in Tables 5–8, the analysis showed positive values that indicated oral disease,
while negative values indicated oral health. Positive values suggested more oral health
problems than average, while negative values indicated the opposite. On average, there
were 1.32 mentions of oral problems during pregnancy, 1.86 in the last two years, and 3.64
throughout life, associated with the zero or mean value of the index.

Table 5. Regression weights.

Estimate S.E. * C.R. * p-Value Label

Oral Disease Harm Fetus 0.081 0.023 3.493 *** par_6
Oral Disease Preventive visits −1.689 0.118 −14.301 *** par_7
Oral Disease Age 0.012 0.003 3.382 *** par_17
Oral Disease Income −0.118 0.058 −2.023 0.043 par_18
Oral Disease Brushing frequency −0.098 0.022 −4.430 *** par_19
Oral Disease Sweet consumption 0.278 0.071 3.919 *** par_21

* SE = Standard errors. C.R. = Critical Ratios. *** p < 0.001.

Table 6. Standardized regression weights.

Estimate

Oral Disease Harm Fetus 0.075
Oral Disease Preventive visits −0.302
Oral Disease Age 0.073
Oral Disease Income −0.044
Oral Disease Brushing frequency −0.094
Oral Disease Sweet consumption 0.083

Table 7. Covariances.

Estimate S.E. * C.R. * p-Value Label

Brushing frequency Preventive visits 0.002 0.004 0.499 0.618 par_1
Brushing frequency Harm Fetus −0.111 0.020 −5.555 *** par_2
Brushing frequency Income 0.018 0.008 2.297 0.022 par_3

Harm Fetus Age 0.453 0.130 3.479 *** par_4
Income Age 0.497 0.054 9.265 *** par_5

HARMFETUS Income 0.006 0.008 0.825 0.409 par_8
Preventive visits Harm Fetus 0.002 0.004 0.660 0.509 par_9
Preventive visits Income 0.002 0.001 1.341 0.180 par_10
Preventive visits Age 0.002 0.025 0.066 0.948 par_11

Brushing frequency Age −0.030 0.136 −0.223 0.824 par_12
Income Sweet consumption −0.001 0.002 −0.485 0.628 par_13

Age Sweet consumption −0.010 0.042 −0.233 0.816 par_14
Preventive visits Sweet consumption −0.002 0.001 −1.713 0.087 par_15

Brushing frequency Sweet consumption 0.006 0.006 0.879 0.379 par_16
Harm Fetus Sweet consumption −0.007 0.006 −1.138 0.255 par_20

* SE = Standard errors. C.R. = Critical Ratios. *** p < 0.001.

After analyzing the dependent variable, oral disease, and all other variables in the
questionnaire, it was found that there was no significant correlation between educational
level and being Indigenous. However, there were low but statistically significant correla-
tions between the dependent variable and the rest of the variables listed in Table 9.

To explain the oral disease, a causal path analysis model was performed using signifi-
cant variables. The model had an R2 value of 0.126, indicating its explanatory capacity. The
fit to the data had a chi-square value of 0.0. Figure 1 displays the model obtained, along
with the estimates. These estimates show the direct effects of independent variables on
the dependent variable via regression coefficients. They also indicate the indirect effects of
independent variables on each other via covariances. All estimate values are standardized.
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Table 8. Squared multiple correlations.

Sweet
Consumption Age Income Harm Fetus Preventive

Visits
Brushing

Frequency

Oral
disease

Total Effects 0.278 0.012 −0.118 0.081 −1.689 −0.098
Standardized Total Effects 0.083 0.073 −0.044 0.075 −0.302 −0.094

Direct Effects 0.278 0.012 −0.118 0.081 −1.689 −0.098
Standardized Direct Effects 0.083 0.073 −0.044 0.075 −0.302 −0.094

Indirect Effects 0.000 0.000 0.000 0.000 0.000 0.000
Standardized Indirect Effects 0.000 0.000 0.000 0.000 0.000 0.000

Estimate 0.124.

Table 9. Pearson’s correlations between oral diseases and independent variables.

Dependent Variable Statistic Value

Indigenous
Pearson’s correlation 0.043

Sig. (bilateral) 0.059
N 1971

Age
Pearson’s correlation 0.068 **

Sig. (bilateral) 0.003
N 1971

Income
Pearson’s correlation −0.049 *

Sig. (bilateral) 0.029
N 1971

Education level
Pearson’s correlation −0.031

Sig. (bilateral) 0.165
N 1971

Brushing frequency
Pearson’s correlation −0.098 **

Sig. (bilateral) 0
N 1971

Rinsing frequency
Pearson’s correlation −0.061 **

Sig. (bilateral) 0.007
N 1971

Frequency of sweet consumption
Pearson’s correlation 0.075 **

Sig. (bilateral) 0.001
N 1971

The belief of harm to the fetus
Pearson’s correlation 0.086 **

Sig. (bilateral) 0
N 1971

Fear or pain
Pearson’s correlation 0.074 **

Sig. (bilateral) 0.001
N 1971

Preventive dental visits
Pearson’s correlation −0.303 **

Sig. (bilateral) 0
N 1971

** Correlation is significant at the 0.01 level (bilateral). * Correlation is significant at the 0.05 level (bilateral).

The data analyzed showed that the rate of preventive visits and frequent brushing were
the two variables that most impacted the oral disease index. The consumption of sweets,
age, and the belief that visiting the dentist harms the fetus were also important factors.
However, family income had a low explanatory capacity and was almost statistically
insignificant. There were no significant covariances when examining the relationships
between explanatory variables, except for a few weak ones. Age was associated with
income (higher age, higher income), frequency of brushing with fetal harm (higher belief in
harm, lower frequency of brushing), and age with fetal harm due to dental visits (higher
age, higher belief of harm). Most of the other associations were weak and insignificant.
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4. Discussion

This research aimed to develop a model explaining the social factors and healthy
habits that impact the oral health of expectant mothers in Cuenca, Ecuador. The oral
health of the women studied was found inadequate during pregnancy, as well as during
the last two years and over their lifetime, according to the frequency of dental visits
recorded. Most dental visits (67%) were made during pregnancy due to a mandatory dental
check-up program. Despite this program, participants reported a high incidence of oral
health problems, contrasting with the low number of visits to the dentist. This finding is
particularly concerning given the young age of the sample population.

Considering several significant variables, a causal path analysis model was used to
explain the oral disease index. Despite initially including all the correlated variables, we
excluded the rinsing frequency variable in the solution presented in the study. Although
it correlated significantly with the dependent variable in the exploratory analysis, its
regression coefficient was not significant in the model. Moreover, the model improved
when we removed it. Similarly, the fear of pain variable did not contribute significantly
to the model’s explanatory capacity, although this bivariate correlation was significant.
Therefore, we did not include it in the final solution. In the model presented, all regression
coefficients were statistically significant.

Our findings suggest that frequent teeth brushing is associated with better oral health.
On the contrary, consuming more sweets, being older, and having a higher degree of agree-
ment that visiting the dentist during pregnancy is harmful are associated with an increased
risk of oral disease. Surprisingly, family income showed a low impact on oral health. The
lack of correlation between educational level and oral health was even more unexpected.
These findings are striking as these two factors often contribute to social inequalities
in health studies [31,37,38], in oral health [3,9,10,39], or in the oral health of pregnant
women [37,40,41]. It is common to find a relationship between socioeconomic position
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(income, social class and occupation) and health [38,42,43], or with oral health [39,44–46].
However, our investigation did not find a significant correlation in our sample. As this
model was established using this population as a reference, there are currently no set
thresholds. Future studies conducted on other populations may enable the establishment
of thresholds when comparing their results to ours. The influence of education, income,
and age on oral health can be minimal due to poor preventive practices that affect all
social groups. It is common for people only to visit the dentist when they experience pain
or have noticeable oral problems. This behavior is widespread in all socioeconomic and
educational backgrounds and ages. Visiting a private dentist requires significant financial
efforts for families. Although social security may cover dental visits for some social groups,
preventive dental care is typically not covered [47]. There is an economic issue facing
citizens and a widespread cultural problem in Ecuadorian society due to the lack of regular
dental check-ups. Similar studies performed in different countries [48,49] have stated that
socioeconomic and educational factors improve the oral health of pregnant women. How-
ever, according to our findings, the financial and cultural conditions may affect participants
and thus negate the effects of educational status. Therefore, using our model in countries
with higher overall socioeconomic status and countries with more robust dental screening
plans would be interesting to compare the results.

Our results show that brushing frequency is quite common among the population,
ranking as the second most significant factor in maintaining good oral health. However, re-
lying solely on brushing is inadequate in preventing oral problems. In addition, consuming
sweets is the third factor in the explanatory model and is a common habit in Ecuadorian
society, which counteracts the positive effects of brushing. Pregnant women are often
concerned about the potential harm to their fetuses during dental check-ups, particularly
during X-rays. This fear is as crucial as age and often leads to postponing dental visits until
after childbirth, which can worsen oral health during pregnancy.

Fear of dental pain does not explain oral health status. Although this fear might
prevent or postpone dentist visits, the data we collected did not strongly support this
hypothesis [50]. Although a variable may be related to the dependent variable when
assessing a model, its impact on the overall model can be minimal. Even if the relationship
between the two variables is significant, the causal effect is low, which supports the initial
hypothesis. We also expected a more significant impact of age, but it should be noted that
the sample population in this study is limited to a relatively youthful age range.

The correlations between significant variables were generally low in the model ob-
tained via causal path analysis. This finding may suggest that other variables and factors
could be considered in future research. However, we found that the model fit was optimal
with the data, as evidenced by a chi-square value of 0.0.

This study has some limitations. First, it is important to acknowledge the presence
of a potential selection bias in the study. It is due to the recruitment method that hinders
the complete randomization of the sample. While the large number of participants and
the detailed description of their demographic characteristics help to evaluate this bias, it is
essential to consider this limitation when evaluating the external validity of the study’s
conclusions. In this sense, the heterogeneity of the interviewers could have also introduced
some potential bias. Another factor to consider is that the participants’ responses may be
influenced by bias. They could have overestimated the number of times they brush their
teeth and overall oral hygiene or underreported their consumption of sugary foods, as they
may not want to reveal bad habits to a health interviewer. Therefore, the findings may
only give a partial picture of the oral health issues of the studied population. Finally, it is
important to note that the factorial analyses performed have a high sample dependence.
Although our sample is large and above the recommendations of other authors [35,51], this
aspect should be considered. Another limitation is that we did not analyze the employment
status of the participants. Nevertheless, the net monthly income analysis can help overcome
this potential limitation. Finally, it is essential to consider that this research has other
potential limitations, such as non-response and confounding biases. In this sense, we also
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should take into account the social desirability bias. Since data collection was conducted
face-to-face, regardless of patient anonymity, it is likely that patients were more inclined to
give answers that conformed more closely to social expectations. Additionally, the model
is robust, and causal relationships cannot be established due to the study’s design.

Our study also has some strengths. The main one is its large sample size, which
increases the validity of the findings and reduces the risk of selection bias. In addition,
the surveys were administered by trained medical students, ensuring that the data was
collected neutrally and objectively. Medical students could also assist participants with
questions or concerns, ensuring a clearer understanding of the questions and more accurate
responses. Finally, the study gathered responses from real women who identified a signifi-
cant problem that causes a considerable health gap among women. These findings allow
health practitioners, administrators, and policymakers to create interventions at various
levels of healthcare care management, potentially improving these women’s lives in their
typical environment.

5. Conclusions

The most critical determinants of oral health of pregnant women in the canton of
Cuenca, Ecuador, are those related to preventive aspects: preventive dentist visits, frequent
brushing, and a contained consumption of sweets. The main factors that lead to poorer oral
health in pregnant women are their age and the misconception that dental visits can harm
their unborn child. Interestingly, income level has a minor impact, while education level
and ethnic background seem to have little to no effect. It may be because the lack of regular
dental check-ups is widespread across all social groups. These findings are highly relevant,
as they have practical applications in clinical and social settings. They can also assist health
professionals, managers, and politicians in making informed decisions to improve the oral
health of pregnant women. Additionally, this study can be replicated in other countries
and cultures to compare the results.

Author Contributions: Conceptualization, M.A.-M.; methodology M.A.-M. and M.F.L.-C.; software,
T.P.-C.; validation, T.P.-C.; formal analysis, M.A.-M.; investigation, M.F.L.-C.; data curation, D.L.-P.
and T.P.-C.; writing—original draft preparation, M.F.L.-C.; writing—review and editing, D.L.-P. and
B.J.N.-S.; visualization, B.J.N.-S.; supervision, B.J.N.-S. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Research and Ethics Committees of the Department of Nursing,
Physiotherapy and Medicine of the University of Almeria (Spain) with the approval number EFM
278/23; and the Bioethics Committee of the University of Cuenca, Ecuador, with the code 2017 008EO
for studies involving humans.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Deghatipour, M.; Ghorbani, Z.; Mokhlesi, A.H.; Ghanbari, S.; Namdari, M. Effect of Oral Health Promotion Interventions on

Pregnant Women Dental Caries: A Field Trial. BMC Oral Health 2022, 22, 280. [CrossRef] [PubMed]
2. Jamieson, L.M.; Armfield, J.M.; Parker, E.J.; Roberts-Thomson, K.F.; Broughton, J.; Lawrence, H.P. Development and Evaluation of

the Stages of Change in Oral Health Instrument. Int. Dent. J. 2014, 64, 269–277. [CrossRef] [PubMed]
3. Alfaro Alfaro, A.; Castejón Navas, I.; Magán Sánchez, R.; Alfaro Alfaro, M.J. Embarazo y Salud Oral. Rev. Clínica Med. Fam. 2018,

11, 144–153.
4. González-Jaranay, M.; Téllez, L.; Roa-López, A.; Gómez-Moreno, G.; Moreu, G. Periodontal Status during Pregnancy and

Postpartum. PLoS ONE 2017, 12, e0178234. [CrossRef]

https://doi.org/10.1186/s12903-022-02292-1
https://www.ncbi.nlm.nih.gov/pubmed/35804346
https://doi.org/10.1111/idj.12119
https://www.ncbi.nlm.nih.gov/pubmed/25131429
https://doi.org/10.1371/journal.pone.0178234


Healthcare 2023, 11, 2664 11 of 12

5. Azofeifa, A.; Yeung, L.F.; Alverson, C.J.; Beltrán-Aguilar, E. Dental Caries and Periodontal Disease among U.S. Pregnant Women
and Nonpregnant Women of Reproductive Age, National Health and Nutrition Examination Survey, 1999–2004. J Public Health
Dent 2016, 76, 320–329. [CrossRef] [PubMed]

6. Xiao, J.; Alkhers, N.; Kopycka-Kedzierawski, D.T.; Billings, R.J.; Wu, T.T.; Castillo, D.A.; Rasubala, L.; Malmstrom, H.; Ren, Y.;
Eliav, E. Prenatal Oral Health Care and Early Childhood Caries Prevention: A Systematic Review and Meta-Analysis. Caries Res.
2019, 53, 411–421. [CrossRef] [PubMed]

7. Keirse, M.J.N.C.; Plutzer, K. Women’s Attitudes to and Perceptions of Oral Health and Dental Care during Pregnancy. J. Perinat.
Med. 2010, 38. [CrossRef]

8. Custodio, L.B.D.M.; Saliba, T.A.; Saliba, O.; Saliba, N.A.; Moimaz, S.A.S. Dental Caries Status in High-Risk Pregnant Women:
Systemic Conditions and Sociodemographic Factors. REVA 2021, 6, e-6005. [CrossRef]

9. Lubon, A.J.; Erchick, D.J.; Khatry, S.K.; LeClerq, S.C.; Agrawal, N.K.; Reynolds, M.A.; Katz, J.; Mullany, L.C. Oral Health
Knowledge, Behavior, and Care Seeking among Pregnant and Recently-Delivered Women in Rural Nepal: A Qualitative Study.
BMC Oral Health 2018, 18, 97. [CrossRef]

10. Petersen, P.E.; Ogawa, H. The Global Burden of Periodontal Disease: Towards Integration with Chronic Disease Prevention and
Control: Global Periodontal Health. Periodontol. 2000 2012, 60, 15–39. [CrossRef]

11. Hajishafiee, M.; Kapellas, K.; Listl, S.; Pattamatta, M.; Gkekas, A.; Moynihan, P. Effect of Sugar-Sweetened Beverage Taxation
on Sugars Intake and Dental Caries: An Umbrella Review of a Global Perspective. BMC Public Health 2023, 23, 986. [CrossRef]
[PubMed]

12. Lundeen, E.A.; Park, S.; Woo Baidal, J.A.; Sharma, A.J.; Blanck, H.M. Sugar-Sweetened Beverage Intake Among Pregnant and
Non-Pregnant Women of Reproductive Age. Matern. Child Health J. 2020, 24, 709–717. [CrossRef] [PubMed]

13. METROSALUD; Rodríguez-Álvarez, J.J.; Berbesí-Fernande, Z.D.Y. Universidad CES Conocimientos de Higiene Oral de Acudi-
entes y Su Relación Con Caries En Menores de 5 Años. Rev. Fac. Nac. Salud Pública 2018, 36, 7–17. [CrossRef]

14. Saffari, M.; Sanaeinasab, H.; Mobini, M.; Sepandi, M.; Rashidi-Jahan, H.; Sehlo, M.G.; Koenig, H.G. Effect of a Health-education
Program Using Motivational Interviewing on Oral Health Behavior and Self-efficacy in Pregnant Women: A Randomized
Controlled Trial. Eur. J. Oral Sci. 2020, 128, 308–316. [CrossRef]

15. Corchuelo-Ojeda, J.; González Pérez, G.J.; Casas-Arcila, A. Factors Associated With Self-Perception in Oral Health of Pregnant
Women. Health Educ. Behav. 2022, 49, 516–524. [CrossRef] [PubMed]

16. Yousaf, M.; Aslam, T.; Saeed, S.; Sarfraz, A.; Sarfraz, Z.; Cherrez-Ojeda, I. Individual, Family, and Socioeconomic Contributors to
Dental Caries in Children from Low- and Middle-Income Countries. Int. J. Env. Res. Public Health 2022, 19, 7114. [CrossRef]

17. Hägglin, C.; Hakeberg, M.; Ahlqwist, M.; Sullivan, M.; Berggren, U. Factors Associated with Dental Anxiety and Attendance in
Middle-Aged and Elderly Women: Dental Anxiety and Dental Attendance among Women. Community Dent. Oral Epidemiol. 2000,
28, 451–460. [CrossRef] [PubMed]

18. Gao, Y.; Ju, X.; Jamieson, L. Associations between Dental Care Approachability and Dental Attendance among Women Pregnant
with an Indigenous Child: A Cross-Sectional Study. BMC Oral Health 2021, 21, 451. [CrossRef]

19. Jain, L.; Juneja, R.; Kansal, R.; Kumar, V. Prevalence of Myths Regarding Oral Health among Pregnant Women in North India. Int.
J. Dent. Hyg. 2021, 19, 127–134. [CrossRef]

20. Chinnakotla, B.; Susarla, S.M.; Mohan, D.C.; Turton, B.; Husby, H.M.; Morales, C.P.; Sokal-Gutierrez, K. Associations between
Maternal Education and Child Nutrition and Oral Health in an Indigenous Population in Ecuador. Int. J. Env. Res. Public Health
2022, 20, 473. [CrossRef]

21. So, M.; Ellenikiotis, Y.A.; Husby, H.M.; Paz, C.L.; Seymour, B.; Sokal-Gutierrez, K. Early Childhood Dental Caries, Mouth Pain,
and Malnutrition in the Ecuadorian Amazon Region. Int. J. Env. Res. Public Health 2017, 14, 550. [CrossRef] [PubMed]

22. Levin, A.; Sokal-Gutierrez, K.; Hargrave, A.; Funsch, E.; Hoeft, K.S. Maintaining Traditions: A Qualitative Study of Early
Childhood Caries Risk and Protective Factors in an Indigenous Community. Int. J. Env. Res. Public Health 2017, 14, 907. [CrossRef]
[PubMed]

23. Vamos, C.A.; Thompson, E.L.; Avendano, M.; Daley, E.M.; Quinonez, R.B.; Boggess, K. Oral Health Promotion Interventions
during Pregnancy: A Systematic Review. Community Dent. Oral Epidemiol. 2015, 43, 385–396. [CrossRef] [PubMed]

24. Rocha, J.S.; Arima, L.Y.; Werneck, R.I.; Moysés, S.J.; Baldani, M.H. Determinants of Dental Care Attendance during Pregnancy: A
Systematic Review. Caries Res. 2018, 52, 139–152. [CrossRef]

25. Goettems, M.L.; Ardenghi, T.M.; Romano, A.R.; Demarco, F.F.; Torriani, D.D. Influence of Maternal Dental Anxiety on the Child’s
Dental Caries Experience. Caries Res. 2012, 46, 3–8. [CrossRef]

26. Krüger, M.S.M.; Lang, C.A.; Almeida, L.H.S.; Bello-Corrêa, F.O.; Romano, A.R.; Pappen, F.G. Dental Pain and Associated Factors
Among Pregnant Women: An Observational Study. Matern. Child Health J. 2015, 19, 504–510. [CrossRef]

27. AlRatroot, S.; Alotaibi, G.; AlBishi, F.; Khan, S.; Ashraf Nazir, M. Dental Anxiety Amongst Pregnant Women: Relationship With
Dental Attendance and Sociodemographic Factors. Int. Dent. J. 2022, 72, 179–185. [CrossRef]

28. Tolvanen, M.; Hagqvist, O.; Luoto, A.; Rantavuori, K.; Karlsson, L.; Karlsson, H.; Lahti, S. Changes over Time in Adult Dental
Fear and Correlation to Depression and Anxiety: A Cohort Study of Pregnant Mothers and Fathers. Eur. J. Oral Sci. 2013, 121,
264–269. [CrossRef]

29. Offenbacher, S.; Jared, H.L.; O’Reilly, P.G.; Wells, S.R.; Salvi, G.E.; Lawrence, H.P.; Socransky, S.S.; Beck, J.D. Potential Pathogenic
Mechanisms of Periodontitis-Associated Pregnancy Complications. Ann. Periodontol. 1998, 3, 233–250. [CrossRef]

https://doi.org/10.1111/jphd.12159
https://www.ncbi.nlm.nih.gov/pubmed/27154283
https://doi.org/10.1159/000495187
https://www.ncbi.nlm.nih.gov/pubmed/30630167
https://doi.org/10.1515/jpm.2010.007
https://doi.org/10.22408/reva602021477e-6005
https://doi.org/10.1186/s12903-018-0564-9
https://doi.org/10.1111/j.1600-0757.2011.00425.x
https://doi.org/10.1186/s12889-023-15884-5
https://www.ncbi.nlm.nih.gov/pubmed/37237341
https://doi.org/10.1007/s10995-020-02918-2
https://www.ncbi.nlm.nih.gov/pubmed/32303941
https://doi.org/10.17533/udea.rfnsp.v36n2a03
https://doi.org/10.1111/eos.12704
https://doi.org/10.1177/10901981211038903
https://www.ncbi.nlm.nih.gov/pubmed/34955047
https://doi.org/10.3390/ijerph19127114
https://doi.org/10.1034/j.1600-0528.2000.028006451.x
https://www.ncbi.nlm.nih.gov/pubmed/11106018
https://doi.org/10.1186/s12903-021-01816-5
https://doi.org/10.1111/idh.12471
https://doi.org/10.3390/ijerph20010473
https://doi.org/10.3390/ijerph14050550
https://www.ncbi.nlm.nih.gov/pubmed/28531148
https://doi.org/10.3390/ijerph14080907
https://www.ncbi.nlm.nih.gov/pubmed/28800116
https://doi.org/10.1111/cdoe.12167
https://www.ncbi.nlm.nih.gov/pubmed/25959402
https://doi.org/10.1159/000481407
https://doi.org/10.1159/000334645
https://doi.org/10.1007/s10995-014-1531-y
https://doi.org/10.1016/j.identj.2021.05.007
https://doi.org/10.1111/eos.12026
https://doi.org/10.1902/annals.1998.3.1.233


Healthcare 2023, 11, 2664 12 of 12

30. Laine, M.A. Effect of Pregnancy on Periodontal and Dental Health. Acta Odontol. Scand. 2002, 60, 257–264. [CrossRef]
31. Raghupathi, V.; Raghupathi, W. The Influence of Education on Health: An Empirical Assessment of OECD Countries for the

Period 1995–2015. Arch Public Health 2020, 78, 20. [CrossRef]
32. Wagner, Y.; Heinrich-Weltzien, R. Midwives’ Oral Health Recommendations for Pregnant Women, Infants and Young Children:

Results of a Nationwide Survey in Germany. BMC Oral Health 2016, 16, 36. [CrossRef] [PubMed]
33. Veiga, N.; Figueiredo, R.; Correia, P.; Lopes, P.; Couto, P.; Fernandes, G.V.O. Methods of Primary Clinical Prevention of Dental

Caries in the Adult Patient: An Integrative Review. Healthcare 2023, 11, 1635. [CrossRef] [PubMed]
34. Ziniel, S.I.; Rosenberg, H.N.; Bach, A.M.; Singer, S.J.; Antonelli, R.C. Validation of a Parent-Reported Experience Measure of

Integrated Care. Pediatrics 2015, 138, e20160676. [CrossRef] [PubMed]
35. Nievas Soriano, B.J.; García Duarte, S.; Fernández Alonso, A.M.; Bonillo Perales, A.; Parrón Carreño, T. Validation of a Question-

naire Developed to Evaluate a Pediatric eHealth Website for Parents. Int. J. Env. Res. Public Health 2020, 17, 2671. [CrossRef]
[PubMed]

36. Van Der Vaart, R.; Drossaert, C. Development of the Digital Health Literacy Instrument: Measuring a Broad Spectrum of Health
1.0 and Health 2.0 Skills. J. Med. Internet Res. 2017, 19, e27. [CrossRef]

37. Deghatipour, M.; Ghorbani, Z.; Ghanbari, S.; Arshi, S.; Ehdayivand, F.; Namdari, M.; Pakkhesal, M. Oral Health Status in Relation
to Socioeconomic and Behavioral Factors among Pregnant Women: A Community-Based Cross-Sectional Study. BMC Oral Health
2019, 19, 117. [CrossRef]

38. Braveman, P.; Egerter, S.; Williams, D.R. The Social Determinants of Health: Coming of Age. Annu. Rev. Public Health 2011, 32,
381–398. [CrossRef]

39. Jamieson, L.M. Power, Dentistry and Oral Health Inequities; an Introduction [Special Issue of Community Dental Health, to
Be Disseminated at the ‘Power in Dentistry’ International Association for Dental Research Sym. Community Dent. Health 2022,
39, 129. [CrossRef]

40. Adeniyi, A.; Donnelly, L.; Janssen, P.; Jevitt, C.; Kardeh, B.; Von Bergmann, H.; Brondani, M. Pregnant Women’s Perspectives on
Integrating Preventive Oral Health in Prenatal Care. BMC Pregnancy Childbirth 2021, 21, 271. [CrossRef]

41. Chawłowska, E.; Karasiewicz, M.; Lipiak, A.; Staszewski, R.; Cofta, M.; Biskupska, M.; Giernaś, B.; Zawiejska, A. Oral Health
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