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Abstract
Purpose  The current study sought to determine the associations between maternal mental health and oral habits, dental 
anxiety, and dental service utilization of 6- to 12-year-old children in Ile-Ife, Nigeria.
Methods  Data were obtained from a household survey involving 1411 mothers and their 6- to 12-year-old children. Data 
collected were the confounding (maternal age, child’s age at last birthday, sex at birth and socioeconomic status), independent 
(maternal psychological distress, and depression status) and dependent (child’s non-nutritive oral habits, dental anxiety level, 
and most recent dental visit) variables. Bivariate analyses were conducted to test the associations between the dependent and 
independent variables. After controlling for confounding variables, the associations between the dependent and independent 
variables were determined using multivariable linear and logistic regression analyses.
Results  Overall, 479 (33.9%) reported one oral habit, 189 (13.4%) reported two and 99 (7.0%) children reported three or more 
oral habits. Only 25 (1.7%) children reported a dental visit in the year preceding the study. Higher maternal psychological 
distress was associated with higher dental anxiety in children (AOR: 0.094; 95% CI − 0.080 to − 0.293; p < 0.001). There 
was no significant association between maternal psychological distress, child’s non-nutritive oral habits, and the child’s most 
recent dental visit. There was also no association between maternal depression and the child’s non-nutritive oral habits, 
dental anxiety level, and most recent dental visit.
Conclusion  Maternal psychological distress was a significant risk indicator for dental anxiety, but not for dental service 
utilization or non-nutritive oral habits among children in Ile-Ife, Nigeria. Maternal educational status was also associated 
with dental anxiety. Further research is needed to elucidate the study's findings.
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Introduction

Oral health-related behaviors, dental anxiety, and regu-
lar dental service utilization are important indicators of 
the oral health of children (Buldur and Guvendi 2020). 
Family-level intergenerational socialization influences 
the development of behavior, dental anxiety, and dental 
service utilization patterns (Buldur and Guvendi 2020; 
Shearer and Thomson 2010). Within the family, mater-
nal factors, such as the mental health status, are strong 
determinants of the children’s future oral health (Andreola 
Beber Gomes et al. 2021; Costa et al. 2017a; Esa et al. 
2020; Finlayson et al. 2019; Gomes et al. 2020; Saied-
Moallemi et al. 2008; Shearer et al. 2011).

Parenting stress is an important maternal mental health 
factor that affects the oral health of the child. Mothers may 
experience greater parental stress when their children have 
behavioral difficulties (Biswas et al. 2014). Older mothers 
and those with a higher level of education are more likely 
to work outside the home, to have a child with behavioral 
difficulties (Pooja et al. 2019), and to experience parental 
stress (Rajgariah et al. 2021). Children with behavioral 
problems are also more likely to have a history of a non-
nutritive oral habit (Richards and Els 1994). Non-nutritive 
habits such as finger or digit sucking, tongue sucking, 
tongue thrusting, lip sucking, lip biting, nail biting, object 
biting, and bruxism are calming to children but offer no 
nutritional benefit (Silva and Manton 2014). While some 
studies (Coric et al. 2014) have found a direct correlation 
between maternal anxiety and children’s dental anxiety, 
others have not (Wu and Gao 2018; Folayan et al. 2002).

The association between parental stress and children's 
dental anxiety is poorly understood. Moreover, little is 
known about the effect of parental stress on children’s 
access to dental treatment, although multiple studies have 
indicated that parental stress increases the risk of chil-
dren’s poor oral health (Chouchene et al. 2021; Gavic et al. 
2018; LaValle et al. 2000). A possible pathway may be that 
factors that increase parental stress may also be factors 
that reduce the children’s access to health-care services, 
including dental care.

Maternal depression also increases parenting stress 
(National Research Council (US) and Institute of Medi-
cine (US) Committee on Depression 2009). Also, moth-
ers who have depression are more likely to have children 
who have dental anxiety (Costa et al. 2017b) and poor 
oral health behaviors (Gomes et al. 2020). Dental anxiety 
also increases the risk for poor oral health (Merdad and 
El-Housseiny 2017) due to fears of dental procedures and 
avoidance of dental services (Kida Minja and Kokulengya 
Kahabuka 2019). Although there are no studies directly 
associating maternal depression with poor dental service 

utilization, maternal depression is associated with poor 
health-care service utilization (Minkovitz et al. 2005).

Dental anxiety, non-nutritive oral habits, and dental ser-
vice utilization are oral health risk behaviors that are asso-
ciated with higher risk of caries (Folayan et al. 2018; Oba 
et al. 2009; Torriani et al. 2014). When maintained for at 
least 36 months, non-nutritive sucking habits are associated 
with occlusal and physiological changes that increase car-
ies risk. Non-nutritive habits are emotional compensatory 
behaviors for the sensations of insecurity resulting from this 
distancing between mother and children (Silva and Manton 
2014). The child then retains infantile oral habits beyond 
3 years of age which is reinforced by the low utilization of 
health-care services (Folayan et al. 2018; Oba et al. 2009; 
Torriani et al. 2014).

Though maternal mental health problems can lead to dis-
tancing from the child (Leis et al. 2014), there is paucity of 
information on the impact of specific maternal mental health 
problems on children’s non-nutritive oral habits. There is 
also a dearth of information on the impact of specific mater-
nal mental health problems on children’s oral health risk 
indicators like dental anxiety and dental service utilization. 
To address these knowledge gaps, the current study sought to 
answer the question: are there associations between maternal 
psychological distress, depressive symptoms and children’s 
non-nutritive oral habits, dental anxiety, and dental service 
utilization of school-aged children in Ile-Ife, Nigeria? Our 
hypothesis was that children of mothers with mental health 
challenges and depressive symptoms have higher odds of 
indulging in non-nutritive oral habits, greater dental anxiety, 
and using dental services less frequently.

Materials and methods

Ethical considerations

Ethical approval for the conduct of this study was obtained 
from the Ethics and Research Committee of the Institute of 
Public Health, Obafemi Awolowo University, Ile-Ife, Nigeria 
(IPH/OAU/12/1887). Written consent was obtained from the 
parents of the children that participated in the study in line 
with international and national ethics guidelines. In addition, 
children who were 12 years old also provided written assent 
based on national ethical guidelines (Federal Ministry of 
Health, 2014).

Study design and study participants

This is a secondary analysis of the data of a cross-sectional 
study conducted in Ife Central Local Government Area 
of Osun State, a semi-urban community in Southwestern 
Nigeria to determine the prevalence of caries and gingivitis 
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in school children. Study participants were 6- to 12-year-
old children and their mothers who gave written consent 
for study participation. Mothers provided information on 
their mental health, while both mothers and children pro-
vided information on the child’s dental anxiety. Children 
aged 6–7 years had their mothers respond to the questions, 
whereas children aged 8–12 years answered the questions 
independently. Maternal response on the level of children’s 
anxiety has been shown to highly correlate with the dentist’s 
evaluation of the child’s dental anxiety in the study envi-
ronment (Folayan et al. 2004). Critically ill children were 
excluded from study participation. The data was collected 
through a household survey conducted between December 
2018 and January 2019.

Sample size and sampling technique

The minimum sample size for the primary study was calcu-
lated with the formula proposed by Araoye (2003), using a 
caries prevalence of 13.9% (Adekoya-Sofowora et al. 2006), 
a 5% margin of error, and a confidence level of 95%. The 
minimum sample size was 1233 children. The children were 
recruited using a multi-stage random sampling technique. 
For the first stage, 70 of the 700 enumeration areas in Ife 
Central Local Government Area were selected using the sim-
ple random sampling method. For the second stage, every 
other household in the selected enumeration areas was iden-
tified as eligible for participation. For the final stage, one 
child who met the inclusion criteria was recruited per house-
hold. Households that declined participation were replaced 
by the next eligible household. In households where there 
was more than one eligible study participant, the children 
balloted to identify who will be included in the study. The 
other children were also examined and referred for treat-
ment, but their data were not collected for the study. Par-
ticipants’ recruitment continued until the minimum study 
sample size was attained.

Data collection

The primary study collected data from mothers of partici-
pating children using an interviewer-administered ques-
tionnaire. The survey instrument was administered by field 
workers trained on the study protocol, the use of the data 
collection tools, sample selection (including household 
listing and selection), and the ethical conduct of research 
(Folayan et al. 2019). Data collected included covariates for 
the mother (age at last birthday and educational level) and 
child (age at last birthday, sex at birth, and socioeconomic 
status), the independent variables (maternal mental health 
risk, maternal depression status), and the dependent vari-
ables (child’s non-nutritive oral habits, dental anxiety level, 
and date of the most recent dental visit).

Study variables

Covariates: The primary study obtained information on each 
participant’s maternal age, child’s age, sex, and socioeco-
nomic status. Age for mothers and their children was com-
puted in years as age at last birthday, while the child’s sex 
was determined as assigned sex at birth (male or female). 
Data on the child’s socioeconomic status was determined 
using an adapted version of the index developed by Olu-
sanya (1985) ,which is a multiple-item index combining the 
mother’s level of education with the father’s occupation and 
has been used in multiple studies in the study environment 
(Folayan et al. 2014b; Folayan et al. 2017; Ola et al. 2013). 
When a child had lost a parent, their socioeconomic status 
was determined using the status of the living parent. For this 
study, the children were grouped into three socioeconomic 
classes: high (upper and upper-middle status), middle (mid-
dle status) and low (lower-middle and lower status). The 
regrouping was done in line with a prior index regrouping 
of children in Nigeria (Folayan et al. 2003).

Independent variables

Maternal psychological distress: The mothers’ level of psy-
chological distress was assessed using the Global Health 
Questionnaire. The Global Health Questionnaire (GHQ-12) 
is one of the most widely used mental health screening tools 
to assess the risk of psychological distress and it has been 
validated for use in Nigeria (Fatoye and Morakinyo 2003; 
Gureje 1991). Each one of the 12 items of the GHQ-12 
had four possible responses, namely: ‘not at all’, ‘no more 
than usual’, ‘rather more than usual’, and ‘much more than 
usual’. Responses were scored using the bimodal method 
of 0–0–1–1, respectively, with a total possible score of 12. 
The Cronbach alpha score for the GHQ-12 for this study 
was 0.828.

Maternal depressive symptoms: The Patient Health Ques-
tionnaire (PHQ-9) a nine-item questionnaire with scores for 
each of the nine DSM-IV criteria was also used to assess the 
level of maternal depressive symptoms. Each criterion was 
scored from “0” (not at all) to “3” (nearly every day) with 
possible total score ranging from 0 to 27. The Cronbach 
alpha score for the PHQ-9 in this study was 0.958.

Dependent variables

Non-nutritive oral habits: Mothers were asked if their 
child practiced any non-nutritive oral habit including 
‘digit or finger sucking’, ‘tongue sucking’, ‘tongue thrust-
ing’, ‘lip sucking’, ‘lip biting’, ‘nail biting’, ‘object bit-
ing’, and ‘bruxism’. This was dichotomized for bivariate 
analysis as zero = non-nutritive oral habits absent, if the 
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mother indicated that her child had none of these habits, 
and ‘1’ = non-nutritive oral habits present if she indicated 
that her child had any of the habits.

Dental anxiety: Mothers also provided responses to five 
questions in the Corah dental anxiety scale used in assess-
ing the child’s dental anxiety. This scale, which had been 
validated for use in Nigeria (Folayan et al. 2002), is a brief, 
four-item Likert scale. Responses to items are scored as: 
‘not anxious’ = 1, ‘slightly anxious’ = 2, ‘fairly anxious’ = 3, 
‘very anxious’ = 4 and ‘extremely anxious’ = 5. Responses 
were summed to produce a total score ranging from 5 to 20. 
Scores 13 and above indicate high dental anxiety and 9–12 
moderate anxiety, while scores lower than 9 indicate low 
dental anxiety (Corah et al. 1978). The Cronbach alpha score 
for the Corah dental anxiety scale for this study was 0.831.

Last dental visit: Mothers were asked to indicate the time of 
the child’s last dental visit using these alternatives: within 
the last 6 months, more than 6 months to 1 year ago, between 
1 and 2 years ago, between 2 and 5 years ago, more than 
5 years ago, never, and do not remember (Folayan et al. 
2014a). The timing of the most recent dental visit was 
dichotomized into a year ago or less (1) and more than a 
year ago (0).

Data analysis

Data analysis was conducted using IBM-SPSS statistical 
software version 28. Frequencies and percentages were 
generated for all the variables, while measures of central 
tendency and variation were computed for numerical vari-
ables. Chi-squared test, student T test, ANOVA test, and 
correlation statistics were used to test the associations 
between the dependent and independent variables.

Multivariable regression models were developed for 
inferential analysis. Binary logistic regression analysis was 
used to determine the strength of association between the 
dependent (reporting non-nutritive oral habits and visit-
ing the dentist last year) and independent variables after 
adjusting for the confounding variables. The strength of 
the association between the independent variables and the 
child’s dental anxiety score as the dependent variable was 
determined using linear regression analysis. Only variables 
that showed no collinearity were included in the model. 
The estimated coefficients were expressed as adjusted odds 
ratios (AOR), regression coefficients, and their 95% confi-
dence intervals, and p values were reported. The goodness 
of fit of models was assessed using Nagelkerke R2, and − 2 
log likelihood (− 2LL) for logistic regression models and 
adjusted R2 for linear regression. Significance was set at 
5%.

Results

The complete data of 1411 mothers and their children were 
extracted for this study. The mother’s mean age (standard 
deviation—SD) was 36.4 (8.85) years, while the mean 
age (SD) of the children was 8.7 (1.94) years. The mean 
(SD) maternal psychological distress score was 0.9 (1.85), 
mean (SD) maternal depressive symptoms score was 10.47 
(2.90), and the mean (SD) child dental anxiety score was 
10.4 (3.67). The most reported oral habit was nail biting 
(41.7%), followed by object biting (15.7%) and lip suck-
ing (7.2%). Overall, 644 (45.6%) children reported no 
oral habit, 479 (33.9) reported at least one oral habit, 189 
(13.4%) reported two oral habits, and 99 (7.0%) children 
reported three or more oral habits. Only 25 (1.7%) children 
reported a dental visit in the year preceding the study.

As shown in Table 1, significantly more mothers who 
were 30 years or below had children with a high level of 
dental anxiety (p = 0.007) and significantly higher mean 
anxiety scores (p < 0.001). Also, significantly more moth-
ers with college/university level of education had children 
with high dental anxiety (p = 0.028). Maternal psychological 
distress was significantly associated with the child’s dental 
anxiety level (p < 0.001). There was a positive and signifi-
cant correlation between maternal psychological distress and 
the child’s dental anxiety score (p < 0.001). Furthermore, 
a significantly higher percentage of children with no oral 
habits had high dental anxiety (p < 0.001) and a significantly 
higher mean dental anxiety score (p < 0.001).

Table  2 shows that more children of mothers aged 
41 years or older reported a non-nutritive oral health habit 
(p = 0.005). Also, significantly more children reporting a 
dental clinic visit within the last 12 months had mothers 
who were 30 years and below (p = 0.012).

Table 3 shows that the multivariable logistic regression 
model determining factors associated with the child’s oral 
habits explained only a small (1.2%), but not statistically 
significant (p = 0.164) proportion of the variance observed 
in reporting the presence of the habit. Children of older 
mothers had higher odds of reporting oral habits (AOR: 
1.018; 95% CI 1.005–1.032; p = 0.008). For every addi-
tional year of maternal age, there was 1.8% higher odds of 
the child reporting oral habits.

The multivariable logistic regression model determin-
ing factors associated with the child’s dental service utili-
zation explained only a small (3.9%), but not statistically 
significant (p = 0.439) proportion of the variance observed 
in reporting dental visits in the population. Children of 
older mothers had lower odds of reporting a recent dental 
visit (AOR: 0.907; 95% CI 0.835–0.986; p = 0.022. For 
every additional year of maternal age, there was 9.3% 
lower odds of the child reporting a recent dental visit.
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The linear regression model determining factors associ-
ated with the child’s dental anxiety explained only a small 
(1.2%) and statistically significant proportion of the variance 
observed in dental anxiety in the population (p = 0.002). 

Children of mothers who had secondary education (B: 
− 0.076; 95% CI − 1.083 to − 0.052; p = 0.031) and none/
primary education (B: − 0.070; 95% CI − 1.205 to − 0.006; 
p = 0.048) had significantly less dental anxiety than children 

Table 1   Bivariate association between maternal factors, and dental anxiety of 6- to 12-year-old children in South-West Nigeria (N = 1411)

P values in bold letters indicate statistically significant associations at p < 0.05
*Spearman’s correlation Rho computed

Variables Child’s dental anxiety

Low Moderate High All/whole sample p value Mean score p value

N = 666 N = 353 N = 392 N = 1411 (SD)*

n (%) n (%) n (%)

Maternal age category
 30 years and below 122 (42.2) 62 (21.5) 105 (36.3) 289 (20.5) 0.007 11.34 (4.19)
 31–40 years 422 (49.1) 218 (25.4) 219 (25.5) 859 (60.9) 10.24 (3.49) < 0.001
 41 years and above 122 (46.4) 73 (27.8) 68 (25.9) 263 (18.6) 10.00 (3.45)

Maternal education
 None/Quranic school/primary school 166 (50.0) 83 (25.0) 83 (25.0) 332 (23.5) 0.028 10.26 (3.30)
 Secondary school only 400 (48.6) 204 (24.8) 219 (26.6) 823 (58.4) 10.36 (3.77) 0.122
 College/university 100 (39.1) 66 (25.8) 90 (35.2) 256 (18.1) 10.84 (3.77)

Maternal psychological distress
 Mean score (SD) 0.72 (1.66) 0.85 (1.77) 1.23 (2.14) 0.89 (1.85) < 0.001 0.090* < 0.001

Maternal depressive symptoms
 Mean score (SD) 10.44 (2.84) 10.42 (2.71) 10.55 (3.16) 10.47 (2.90) 0.776 − 0.050* 0.061

Child oral habits
 Absent 269 (41.8) 159 (24.7) 216 (33.5) 644 (45.6) 11.00 (3.76) < 0.001
 Present 397 (51.8) 194 (25.3) 176 (22.9) 767 (54.4) < 0.001 9.94 (3.51)

Table 2   Bivariate association between maternal factors, child’s oral health habits, and dental service utilization among 6- to 12-year-old children 
in South-West Nigeria (N = 1411)

P values in bold letters indicate statistically significant associations at p < 0.05

Variables Oral health habits Recent dental service utilization

Absent Present p value A year ago, or less Over a year ago p value

N = 644 N = 767 N = 25 N = 1386

n (%) n (%) n (%) n (%)

Maternal age category
 30 years and below 132 (45.7) 157 (54.3) 0.005 11 (3.8) 278 (96.2) 0.012
 31–40 years 415 (48.3) 444 (51.7) 10 (1.2) 849 (98.8)
 41 years and above 97 (36.9) 166 (63.1) 4 (1.5) 259 (98.5)

Maternal education 0.66
 None/Quranic school/primary school 167 (50.3) 165 (49.7) 0.138 6 (1.8) 326 (98.2)
 Secondary school only 361 (43.9) 462 (56.1) 13 (1.6) 810 (98.4)
 College/university 116 (45.3) 140 (54.7) 6 (2.3) 250 (97.7)

Maternal psychological distress*
Mean score (SD) 0.93 (1.88) 0.87 (1.82) 0.543 0.90 (1.85) 0.60 (1.35) 0.421
 Maternal depressive symptoms
 Mean score (SD) 10.43 (2.92) 10.49 (2.88) 0.694 10.47 (2.91) 10.52 (2.43) 0.926
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whose mothers were college/university educated. Maternal 
age (B: − 0.068; 95% CI − 0.050 to − 0.006; p = 0.016) 
was inversely and significantly associated with child’s den-
tal anxiety: the higher the maternal age, the lower was the 
child’s dental anxiety level. On the contrary, maternal psy-
chological distress (B: 0.094; 95% CI − 0.080 to  − 0.293; 
p < 0.001) was directly and significantly associated with 
child dental anxiety: the higher the maternal psychological 
distress, the higher was the child’s dental anxiety level.

Discussion

Maternal and child health are inextricably linked, and when 
information regarding effective methods and interven-
tions affecting both mother and child's health is available, 
a continuum of care strategy can be designed to meet their 
health-care needs (Lassi et al. 2013). Results from this study 
showed that maternal psychological distress and depressive 
symptoms were not associated with children’s non-nutritive 
oral habits and dental service utilization. However, mater-
nal psychological distress was significantly associated with 
the child’s dental anxiety: the higher the maternal psycho-
logical distress, the higher was the level of dental anxiety 
in school-age children. There was no significant associa-
tion between maternal depressive symptoms and the child’s 

dental anxiety level. The study results thus partially support 
the study hypothesis.

The present study has several strengths. It is the first to 
explore the association between maternal mental health sta-
tus and school-aged children’s oral health risk indicators in 
sub-Saharan Africa. The study also provides the first evi-
dence of a possible link between maternal mental health and 
the oral health of school-aged children in Nigeria. In addi-
tion, this study used a household survey for data collection 
thus increasing the generalizability of the study results to 
mothers and their children in the study environment.

This study, however, had limitations. The cross-sectional 
design makes it challenging to infer a causal connection 
between the independent and dependent variables. There is 
also the possibility for social desirability responses though 
the use of validated tools to measure most of the constructs 
mitigates this risk. Furthermore, the data focused largely 
on maternal factors, whereas oral diseases are multifacto-
rial. The low Nagelkerke R2 scores indicates that the data-
driven regression models explained only a small portion of 
the observed differences. According to a conceptual model 
of children’s oral health (Fisher-Owens et al. 2007), many 
factors affect a child’s oral health, including culture and 
other community-level factors that were not investigated in 
this study. The small effect of maternal mental health on a 
Nigerian child’s oral health suggests that other factors are 

Table 3   Multivariable regression of factors associated with the presence of dental anxiety, oral habits, and dental service use among 6- to 
12-year-old children in South-West Nigeria (N = 1411)

AOR adjusted odds ratio, CI confidence interval, B regression coefficient
P values in bold letters indicate statistically significant associations at p < 0.05

Variables Oral habits Dental service use Child’s dental anxiety

AOR (95% CI) p value AOR (95% CI) p value B (95% CI) p value

Child’s age 0.986 (0.932–1.042) 0.909 1.026 (0.828–1.272) 0.812 − 0.025 (− 0.148 to – 0.054) 0.361
Child’s sex 0.618 0.343 0.491
 Male 1.00 1.00 1.00
 Female 1.012 (0.819–1.251) 0.670 (0.293–1.533) − 0.018 (− 0.517 to – 0.248)

Child’s social status
 High 1.00 0.705 1.00 0.943 1.00 –
 Medium 1.064 (0.751–1.509) 0.725 1.047 (0.256–4.282) 0.949 0.010 (− 0.542 to –0.720) 0.782
 Low 1.132 (0.830–1.545) 0.434 1.191 (0.337–4.205) 0.786 − 0.032 (− 0.805 to – 0.320) 0.399

Maternal education
 College/university 1.00 0.116 1.00 0.543 1.00 –
 Secondary school only 1.104 (0.830–1.469) 0.496 0.571 (0.210–1.554) 0.439 − 0.076 (− 1.083 (− 0.052) 0.031
 None/Quranic school/primary school 0.841 (0.604–1.170) 0.304 0.628 (0.193–2.039) 0.273 − 0.070 (− 1.205 to (− 0.006) 0.048

Maternal age 1.018 (1.005–1.032) 0.008 0.907 (0.835–0.986) 0.022 − 0.068 (− 0.050 to (− 0.006) 0.012
Maternal psychological distress 0.974 (0.919–1.033) 0.387 0.892 (0.664–1.199) 0.45 0.094 (0.080–0.293)  < 0.001
Maternal depression 1.013 (0.976–1.052) 0.497 0.995 (0.856–1.155) 0.943 − 0.037 (− 0.115 to  − 0.021) 0.178
Naglkerke R2 0.12 0.164 0.039 0.439
− 2 log likelihood 1932.35 242.23
Adjusted R square – – – – 0.012 0.002
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more influential in determining children’s oral health hab-
its, dental service utilization, and dental anxiety in Nigeria. 
Despite these limitations, the study findings may be helpful 
in designing interventions that can improve the oral health 
of school-aged children in Nigeria.

A major finding was that maternal psychological dis-
tress was an important risk indicator of dental anxiety in 
school-aged children. Prior studies identified an association 
between maternal mental health and child’s dental anxiety 
(Costa et al. 2017a; Esa et al. 2020; Fatoye and Morakinyo 
2003). Although a prior hospital-based study conducted in 
the same study environment did not find a significant asso-
ciation between parental anxiety and child’s dental anxiety, 
the correlation between maternal and child dental anxiety 
was stronger than that between child and paternal dental 
anxiety (Folayan et al. 2002). Prior studies had indicated that 
maternal stress was associated with adolescent neural stress 
system function, causing adolescents' higher responses in 
the medial prefrontal cortex to stressful negative emotional 
stimuli, thereby predisposing them to higher risk for psy-
chopathology (Niehaus et al. 2019). The heightened acti-
vation in the medial prefrontal cortex during an emotion-
ally evocative task may indicate heightened processing of 
and reactivity to stressful negative emotional stimuli (Etkin 
et al. 2011) like dental care. This study provides the first 
suggestive evidence that a possible psychopathology associ-
ated with school-aged children’s chronic exposure to highly 
stressed mothers may be dental anxiety.

Furthermore, familial transmission of anxiety disorders 
may explain the correlation between maternal psychologi-
cal distress and child dental anxiety reported in this study 
(Beidel and Turner 1997; Turner et al. 1987). Individuals 
with psychological distress are more likely to develop gen-
eral anxiety disorders and are more likely to exert exces-
sive control over children (Becker et al. 2010; Moore et al. 
2004). Parental over-controlling behaviors signal to a child 
that there is an excessive amount of threat that the child will 
be unable to cope with or manage. Over-controlling parental 
behavior reduces the opportunity for the child to develop 
competence, or mastery over things in their environment, 
including novel situations (Affrunti and Ginsburg 2012) 
like dental visits. Future studies to identify how maternal 
psychological distress may affect dental anxiety in children, 
and the associations between parental controlling behavior, 
maternal psychological distress, and children’s dental anxi-
ety are recommended.

Second, we found an association between maternal age 
and children’s non-nutritive oral habits in the study envi-
ronment, with the risk increasing with increasing maternal 
age. Children of older mothers may turn to oral habits for 
comfort because their mothers may be too preoccupied 
with work to provide the necessary attention. It is also 
possible that older mothers are more permissive and, as 

a result, less strict when it comes to breaking oral habits 
in young children (Onyejaka et al. 2018). We also found 
an association between maternal age and dental service 
utilization with younger mothers more likely to have taken 
their children to the dentists in the preceding year. (Den-
loye et al. 2010; Folayan et al. 2013; Ola et al. 2013; Ola-
tosi et al. 2020). The study results suggest that curative 
dental care needs may be higher for children with younger 
mothers than for those with older mothers. The inverse 
association between age and dental anxiety also suggests 
a likelihood that the risk of poor oral health from den-
tal anxiety is less likely for children with older mothers. 
Studies are needed to understand how and why children 
of older mother are less likely to have dental anxiety and 
less likely to visit dental clinics. These lessons can be used 
to reinforce the training of younger mothers on oral health 
care of their children to change the current observed para-
digm positively. The paradigm change needed includes 
increasing the number of children who make preventive 
care visits to the dental hospital.

Finally, the study findings suggests that maternal age 
and educational status may moderate or mediate the asso-
ciation between maternal psychological distress and the 
child’s dental anxiety. Further analysis of the current 
study’s data to determine the relationship between the 
child’s dental service utilization, non-nutritive habits, 
and dental anxiety level may be useful for elucidating the 
causal pathways underlying the observed associations.

Conclusion

Within the limitations of the present study undertaken in 
Ile-Ife, Nigeria, it has been shown that:

–	 Maternal psychological distress was a significant risk 
indicator for dental anxiety, but not for dental service 
utilization or non-nutritive oral habits among children.

–	 Maternal depression was not associated with the child’s 
dental anxiety level, dental service utilization nor non-
nutritive oral habits.

–	 Maternal educational status was associated with dental 
anxiety in children.

–	 Further research is needed to elucidate the study’s find-
ings.
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