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Abstract

Background: Little information is available on the relationship between mothers’ psychosocial profile and caries
status, and less information is available on the oral health status and psychosocial status of mothers of young
children in Africa. This study examined the association between the psychosocial profile of mothers in Nigeria and
their prevalence of caries.

Methods: The prevalence of caries and severe caries (DMFT > 3) in mothers with children 71 months old and
younger recruited through a household survey in Ile-Ife, Nigeria, was estimated through clinical examination. The
explanatory variables were maternal education, income, decision-making status, and psychosocial status (dental
anxiety, general anxiety, depressive symptoms, parenting stress, executive dysfunction, sense of coherence, fatalism
and social support). The risk indicators for maternal caries were analyzed with logistic regression.

Results: The prevalence of caries was 3.3%. Twenty (39.2%) of the 51 women with caries had DMFT > 3. Most study
participants were 25–34 years old (59.3%), had secondary level education (63.1%), earned N18,000 ($49)-N30000
($84) per month (42.9%), and can make autonomous decisions about their health care, household purchases, or
visits to family/relatives (68.8%). Most women had normal general anxiety (79.9%), low dental anxiety (90.4%), and
normal stress (76.4%) levels. Most also had high fatalism (56.6%), perceived moderate social support (81.6%), had
normal depressive symptoms (75.9%), low executive dysfunction (55.9%), and high sense of coherence (53.8%).
Mothers who had clinically significant levels of stress were twice more likely to have caries than were those whose
level of stress was normal (AOR: 2.26; 95%CI: 1.04–4.89; P = 0.039). Also, mothers who had high fatalism were less
likely to have caries than were those with low fatalism (AOR: 0.40; 95%CI: 0.21–0.75; P = 0.004).

Conclusion: High levels of parenting stress was a risk indicator for caries while high fatalism was protective from
caries in mothers of children younger than 6-years. Maternal education, income and decision-making ability were
not associated with maternal caries. Though the caries prevalence for women with young children was low, the
prevalence of severe caries was high and this because of the possible negative effect on their health and wellbeing.

Keywords: Caries, Anxiety, Depression, Parenting stress, Executive dysfunction, Sense of coherence, Fatalism, Social
support, Socio-economic status, Decision-making status
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Background
A woman’s biology - reproductive function, concentra-
tions of sex hormones, and higher percentage of body
fat - have health implications [1]. In addition, genderized
behaviors, lifestyle, and life experiences often negatively
affect women’s access to health care, use of preventive
and curative health care services, and the attitudes of
medical personnel towards them [1–3]. Substantial
changes in health occur during and after a woman be-
comes a mother, and these changes may have implica-
tions for women’s oral health [1].
The health and psychological wellbeing of mothers as

autonomous rather than reproductive beings is import-
ant. Few studies have evaluated the oral health of
women caring for their highly dependent infants, tod-
dlers and preschool children. Most studies focused on
women’s oral health during pregnancy [4]. Paying atten-
tion to the health needs of mothers of young children
improves the mothers’ quality of life and has implica-
tions for the health and wellbeing of her peers, family,
and the community she is part of [5].
The stressful period of young-child care can cause

new oral health challenges for women, resulting from a
complex interaction between biological [6, 7], behavioral
[8] and psychosocial [9–11] risk factors that are more
pronounced during this time. For example, women face
increased risk of violence from partners while nursing
children, a factor associated with the risk for poor oral
hygiene [12], with its corresponding risk for caries [13,
14]. The young-child-care period is also associated with
increased risk for financial stress, with increased ten-
dency for mothers to feed on cheap, high-sugar content
food [15], a tendency that is also associated with caries
development. The risk for postpartum depression [16]
may also increase the maternal incidence of caries [17].
Mothers may face negative psychological problems for
up to 3 years after childbirth [16].
Women also face emotional stress when they become

mothers [18]. Sex differences may exist in parents’ ability
to identify and cope with stressors associated with the
major life transition of becoming a parent or expanding
their families. Studies suggest that women are less able
than men to counterbalance the effects of stressors due
to differences in their use of personal coping resources
such as sense of coherence (https://www.ncbi.nlm.nih.
gov/books/NBK435812/). Sense of coherence is a con-
cept from the salutogenic health model that reflects an
individual’s global orientation to life and captures resili-
ency and the ability to cope with problems or stressors
[19]. Women can, however, mobilize social support to
moderate the effect of stress better than men [20–23].
These psychosocial factors have implications for oral
health [24] and are associated with maternal morbidities
during the young-child-care period [25–27].

Possible protective factors from caries for women
include education, empowerment and psychosocial
factors such as executive function, sense of coherence,
and social support [28]. Empowered women can make
independent decisions about household activities, in-
cluding access to healthcare, home purchases, and
socialization [29]. The ability to maximize health ben-
efits is enhanced by one’s executive function and
sense of coherence. Caries prevalence and severity is
lower in women with higher education [19]. Higher
executive function is associated with improved dental-
related functionality [30, 31] and oral hygiene practice
[32]. A higher sense of coherence is associated with
improved oral health through improved tooth brush-
ing, utilization of dental services, and reduced smok-
ing [33]. Stress, however, impacts negatively on
executive function [34].
With increasing evidence of psychosocial risk and pro-

tective factors on health and wellbeing, there is need to
generate more data on how these affect oral health, in-
cluding sex-specific data. Little is known about the oral-
health profile of women with children who are heavily
dependent on them for care – infants, toddlers and pre-
school children. This study addresses this gap by exam-
ining the association between the psychosocial profile of
mothers of 6–71-months-old children and their preva-
lence of caries.

Methods
This is a secondary analysis of a dataset that was col-
lected to determine the association between maternal
psychosocial factors and early childhood caries through
a household survey and clinical examinations conducted
between December 2018 and January 2019. The study
was conducted in sub-urban Ife Central Local Govern-
ment Area of Osun State, one of the 774 local govern-
ment areas in Nigeria. Study participants were identified
through three-level multi-stage cluster sampling that led
to recruitment of 1549 mother-child dyads. Folayan
et al. [35] have described the sampling method and data
collection in detail.

Maternal characteristics
Sociodemographic characteristics included the mother’s
age at last birthday, categorized as: < 24 years, 25–34
years, 35–44 years, and > 45 years. Information on
mothers’ education (no formal education, primary school
only, secondary school only, or post-secondary school)
and maternal monthly income (≤N18,000 ($49), N18,
001–30,000 ($84), N30,001 – N60,000 ($168), and >
N60,000 ($168) [36] were collected by self-report as part
of the household survey.
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Maternal decision-making
Maternal decision-making ability, measured by the
Demographic Health Survey instrument [37], was based
on responses to three questions related to the person
who usually makes decisions on: (1) her healthcare, (2)
large household purchases, and (3) visits to family or rel-
atives. The responses was either ‘yes’ they made the de-
cision, or ‘no’ someone else made the decision.

Dental anxiety
Dental anxiety refers to responses to dental associated
stress [38]. It was measured using the Modified Dental
Anxiety Scale, a reliable, valid and popular questionnaire
used to assess dental anxiety in adults [39]. This scale,
which has been validated for use in Nigeria [40], is a
brief, 5-item Likert scale questionnaire. Responses to
items are scored as: not anxious =1, slightly anxious = 2,
fairly anxious =3, very anxious =4 and extremely anxious
=5. Responses are summed to produce a total score ran-
ging from 5 to 25. Scores 19 and above indicate high
dental anxiety, while scores lower than 19 indicate low
dental anxiety.

General anxiety
The 7-item Generalized Anxiety Disorder-7 scale was
used to measure generalized anxiety disorder [41]. The
scale has high sensitivity and specificity and was used in
Nigeria with a group of pregnant women [42]. The Gen-
eralized Anxiety Disorder − 7 score is calculated by
assigning scores of 0, 1, 2, and 3, to the response cat-
egories of ‘not at all’, ‘several days’, ‘more than half the
days’, and ‘nearly every day’, respectively. For the overall
scores, scores 0-4 was classified as normal anxiety, 5-9
as mild anxiety, 10-14 as moderate anxiety, and 15 to 21
as severe anxiety.

Parenting stress
A six-item version of the Parenting Stress Index mea-
sured maternal stress related to parenting, which was
used in the Detroit Dental Health Project [43, 44] and
validated for use in the Nigerian population [45], was
used for the study. Possible scores for each item are 5 =
almost always, 4 = often, 3 = sometimes, 2 = rarely, and
1 = never. Higher scores reflect more frequent experi-
ences of stress. Scores below the 80th percentile indicate
normal stress; between 81th to 84th percentiles indicate
borderline stress, whereas scores greater than 85% are
indicative of high levels of parenting stress [46].

Sense of coherence
Coherence was measured with the standardized and vali-
dated 7-point 13-item Sense of Coherence scale [47]
adapted and validated for use in Nigeria [48]. The total
score ranged from 13 to 91. The maternal sense of

coherence score was divided into lower than the median
(low coherence) and equal to and greater than the me-
dian (high coherence) score. The median score was 67.

Depressive symptoms
The Centre for Epidemiologic Studies and Depression
Scale developed by Radloff [49] was used to determine
the level of depressive symptoms. The scale was vali-
dated for use in Nigeria [50]. The 20 items are scored on
a scale from 0 to 3, depending on the frequency of
symptoms. Symptoms occurring rarely or less than once
per day were rated 0; those occurring for some or a little
of the time (such as for 1–2 days) were rated 1; occa-
sionally or a moderate amount of time (as for 3–4 days)
were rated 2; and those occurring most or all the time
(as for 5–7 days) were rated 3. Some questions (numbers
4, 8, 12 and 16) were reverse-scored. Total scores less
than 15 indicated no depressive symptoms; scores from
15 to 21 indicated mild to moderate depressive symp-
toms; and scores over 21 indicated major depressive
symptoms.

Executive dysfunction
The 20-item Modified Dysexecutive questionnaire is a
three-factor questionnaire designed to assess everyday
changes to cognition, emotion, and behavior associated
with executive dysfunction [51]. Each of the 20 state-
ments was read to participants, and they were asked to
rate them on a 5-point scale (0–4) ranging from ‘Never’
to ‘Very often’, with higher scores indicating more prob-
lems. A sample question is ‘I have problem understand-
ing what other people mean unless they keep things
simple and straightforward’. Possible scores range from
0 to 80, with higher scores indicating worse dysfunction.
The instrument was validated for use in Nigeria [52].
For this study, executive dysfunction was divided into
low executive dysfunction (scores lower than the me-
dian) and high executive dysfunction (scores equal to
and greater than the median). The median score was 32.

Fatalism
The Powe Fatalism Inventory [53], modified for use to
measure maternal fatalistic beliefs about early childhood
caries [54], was used to measure perception of fatalism.
Responses to the nine questions ranged from ‘strongly
agree’, ‘somewhat agree’, ‘neither agree nor disagree’,
‘somewhat disagree’ to ‘strongly disagree’ on a Likert-
like scale with scores from 5 to 1, respectively. The pos-
sible scores range from 9 to 45. Content validation was
done by pre-testing the instrument in a group of 50 ran-
domly selected mothers from Ife-East Local Government
Area for comprehensibility, understanding, and cultural
appropriateness of the content. The instrument was vali-
dated for use in Nigeria [52]. The median score was 25.
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Social support
The Multidimensional Scale of Perceived Social Support
was used to measure emotional support from three
sources: family, friends and significant others [55]. It is a
12-item 7-point scale. The total score is obtained by
summing the points across all 12 items and dividing by
12. Scores ranging from 1 to 2.9 indicate low support; a
score of 3 to 5 indicates moderate support; and a score
from 5.1 to 7 indicates high support. The scale was vali-
dated for used in Nigeria to measure social support
among adolescents [56].

Maternal caries status
Mothers were also examined under natural light sitting
on a chair. Caries was determined using the Decayed-
Missing-Filled teeth (DMFT) index as recommended by
the World Health Organization [57]. The DMFT score
was obtained by adding the D, M and F scores for each
mother. Caries was considered present when the DMFT
score was greater than 0 and absent when the DMFT
was 0. The DMFT equal to or greater than 3 was classi-
fied as severe caries [58]. The inter-examiner and intra-
examiner agreement Cohen’s kappa coefficient values of
the five dentists who conducted the oral examination
were higher than 0.80.

Data analysis
Descriptive analysis was conducted to determine the
proportion of women with different attributes based on
the study psychosocial (dental anxiety, general anxiety,
depressive symptoms, parenting stress, executive dys-
function, sense of coherence, fatalism and social sup-
port), socioeconomic (education, income, decision-
making status) and caries status (DMFT) variables. Bi-
variate analysis was conducted to determine the associ-
ation between the psychosocial and socioeconomic
variables and the prevalence of maternal caries. Chi-
square test was used for bivariate analysis, and Fisher’s
exact test was conducted when 25% of the cells had ex-
pected count less than 5. Logistic regression was
conducted to determine the psychosocial and socioeco-
nomic risk indicators for maternal caries controlling for
the confounding effect of maternal age. The estimated
coefficients, expressed as adjusted odds ratios (AOR)
and their 95% confidence intervals, were calculated. Stat-
istical analyses were conducted with Intercooled STATA
(release 15) for windows. Statistical significance was in-
ferred at p < 0.05.

Ethics approval
Ethical approval for the study was obtained from the
Obafemi Awolowo University Teaching Hospitals Com-
plex Health Research Ethics Committee (IRB/IEC/
0004553).

Results
Table 1 lists the socio-demographic characteristics of
the study participants. The age range for the mothers
was 16–55 years, with mean (standard deviation or SD)
age of 31.7 (5.8) years. Most (59.3%) were 25–34 years,
had secondary education (63.1%) and earned N18,000
($49) -N30000 ($84) per month (42.9%). Most partici-
pants (68.8%) reported being able to make the three
types of decisions autonomously - health care, household
purchases, and visits to family and relatives.
Of the 1549 mothers recruited for the study, only 51

(3.3%) had caries. DMFT ranged from 0 to 13 with a
mean (SD) of 0.10 (0.76). Of the 51 mothers with caries,
20 (39.2%) had a DMFT > 3. All the carious lesions iden-
tified were untreated decayed lesions.
Table 2 highlights the results of the test of association

between the psychosocial status of the mother and the
prevalence of caries. The only psychosocial factor signifi-
cantly associated with the prevalence of caries was

Table 1 Characteristics of mothers of children 71-months-old
and younger in Ile-Ife, Nigeria [N = 1549]

Variables N = 1549

n %

Age

≤ 24 years 129 8.3

25–34 years 919 59.3

35–44 years 459 29.6

≥ 45 years 42 2.7

Education status

None 23 1.5

Primary only 115 7.4

Secondary only 977 63.1

Above secondary 434 28.0

Income status

< N18,000 per month 422 27.2

N18,000 – N30,000 per month 665 42.9

N30,001 – N60,000 per month 417 26.9

> N60,000 per month 45 2.9

Decision-making status

Someone else decides on access to health care 394 25.4

Someone else decides on household purchases 322 20.8

Someone else decides on visits to family/relatives 335 21.6

Decision-taking status

Can make the three decisions 1065 68.8

Can make one of three decisions 170 11.0

Can make two of three decisions 61 3.9

Can’t make any decision 253 16.3
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Table 2 Bivariate association between the characteristics of mothers of children 71-months-old and younger in Ile-Ife, Nigeria and
their prevalence of caries (N = 1549)

Variables Caries status P
valueAbsent (N = 1498) Present (N = 51)

N % N %

Age

≤ 24 years 125 96.9 4 3.1 0.113

25–34 years 887 96.5 32 3.5

35–44 years 448 97.6 11 2.4

≥ 45 years 38 90.5 4 9.5

Education status

None 21 91.3 2 8.7 0.090

Primary only 109 94.8 6 5.2

Secondary only 943 96.5 34 3.5

Above secondary 425 97.9 9 2.1

Income status

< N18,000 per month 405 96.0 17 4.0 0.494

N18,000 – N30,000 per month 648 97.4 17 2.6

N30,001 – N60,000 per month 401 96.2 16 3.8

> N60,000 per month 44 97.8 1 2.2

Decision-making status

Someone else decides on access to health care

No 1119 96.9 36 3.1 0.322

Yes 378 95.9 16 4.1

Someone else decides on household purchases

No 1188 96.8 39 3.2 0.400

Yes 310 96.3 12 3.7

Someone else decides on visits to family/relatives

No 1175 96.8 39 3.2 0.496

Yes 323 96.4 12 3.6

Decision-taking status

Can make the three decisions 1031 96.8 34 3.2 0.457

Can make one of three decisions 166 97.7 4 2.4

Can make two of three decisions 57 93.4 4 6.6

Can’t make any decision 244 96.4 9 3.6

General anxiety

Normal 1200 96.9 38 3.1 0.416

Mild 234 96.3 9 3.7

oderate to severe 64 94.1 4 5.9

Dental anxiety

Low 1354 96.7 46 3.3 0.964

High 144 96.6 5 3.4

Parenting stress

Normal 1150 97.1 34 2.9 0.198

Borderline 35 97.2 1 2.8

High 313 95.1 16 4.9
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fatalism: more mothers with low fatalism had caries (p =
0.005).
Table 3 highlights the outcome of the logistic regres-

sion analysis. The Pseudo R2 estimate indicates that
about 8% of the variance in mothers who had or did not
have caries could be explained by the combination of
the independent variables in the model. Mothers who
had high levels of stress were twice as likely to have car-
ies as were those whose level of stress was normal
(AOR: 2.26; 95% CI: 1.04–4.89; p = 0.039). Also, mothers
who had high fatalistic beliefs were less likely to have
caries than were those who had low fatalistic beliefs
(AOR: 0.40; 95%CI: 0.21–0.75; p = 0.004).

Discussion
The study findings indicate that parenting stress was a
significant risk indicator for caries in mothers with chil-
dren less than 71 months old, and high fatalistic beliefs
were a protective factor. Many reasons can be proffered
for the increased risk for caries in mothers who experi-
ence parenting stress. All the mothers in this sample had
young children who are dependent on their caregivers
for all their needs. Younger infants and toddlers have
constant needs and little ability to communicate those
needs or to independently meet them. It would not be
unusual for mothers to report parenting demands as
highly stressful, particularly if they are first-time mothers
who are navigating this transition for the first time. Even

experienced mothers may have parenting stress, and
many prioritize their children’s needs over their own
[59]. This allocation can include change in feeding be-
havior of stressed individuals – stressed individuals eat
more hyper-palatable (high fat, high sugar) food [60],
which increases the risk for obesity and caries [61, 62].
Stress also increases the risk for poor oral hygiene; a risk
factor for caries [63].
The inverse relationship between the risk for caries

and high fatalism is less clear. Fatalism is associated with
reluctance to participate in health-promotion programs
and health-care utilization because of the belief that par-
ticipation will have no positive impact and that poor
health outcomes are inevitable [64–67]. However, the
combination of fatalism, religiosity and race/ethnicity
may affect the way that fatalism operates due to differ-
ences in the locus of control beliefs (being more oriented
to internal or external control over events and out-
comes) [68, 69]. Nigerians, like most Africans, endorse
religious fatalism [70, 71], and religious fatalism is not
an inhibitor to healthy behaviors, nor is it disempower-
ing [72, 73]. Fatalism is, however, a complicated con-
struct that is more a coping response to illness and
acceptance of what is beyond individual control than an
inhibitor of healthy behaviors [74]. This study finding
seems to indicate that for African women with young
children, high fatalism, which may be tied to their religi-
osity, reduces their risk for caries. This study did not

Table 2 Bivariate association between the characteristics of mothers of children 71-months-old and younger in Ile-Ife, Nigeria and
their prevalence of caries (N = 1549) (Continued)

Variables Caries status P
valueAbsent (N = 1498) Present (N = 51)

N % N %

Fatalism

Low 640 95.2 32 4.8 0.005

High 858 97.8 19 2.2

Social support

Low 28 93.3 2 6.7 0.202

Moderate 1227 97.1 37 2.9

High 243 95.3 12 4.7

Depressive symptoms

Normal 1135 96.6 40 3.4 0.908

Mild-moderate 201 97.1 6 2.9

Major 162 97.0 5 3.0

Executive dysfunction

Low 841 97.1 25 2.9 0.314

High 657 96.2 26 3.8

Sense of coherence

Low 689 96.2 27 3.8 0.328

High 809 97.1 24 2.9
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Table 3 Logistic regression to determine predictors of caries in mothers of children 71-months-old and younger in Ile-Ife, Nigeria
[N = 1539]

Variables Adjusted Odds Ratio 95% confidence interval p-value

Age

≤ 24 years 1.00 – –

25–34 years 1.56 0.51—4.75 0.432

35–44 years 1.04 0.30—3.53 0.955

≥ 45 years 3.57 0.78—16.32 0.101

Education status

None 1.00 – –

Primary only 0.76 0.12—4.70 0.765

Secondary only 0.48 0.09—2.47 0.377

Above secondary 0.26 0.04—1.56 0.140

Income status

< N18,000 per month 1.00 – –

N18,000 – N30,000 per month 0.72 0.34—1.51 0.386

N30,001 – N60,000 per month 1.05 0.46—2.37 0.911

> N60,000 per month 0.65 0.08—5.53 0.694

Decision-making status

Someone else decides on access to health care

No 1.00 – –

Yes 1.62 0.50—5.25 0.421

Someone else decides on household purchases

No 1.00 – –

Yes 0.99 0.28—3.46 0.982

Someone else decides on visits to family/relatives

No 1.00 – –

Yes 0.95 0.32—2.87 0.928

Decision-taking status

Can make the three decisions 1.00 – –

Can make one of three decisions 0.49 0.14—1.68 0.257

Can make two of three decisions 2.06 0.62—6.82 0.239

Can’t make any decisiona – – –

General anxiety

Normal 1.00 – –

Mild 0.49 0.14—1.68 0.257

Moderate to severe 2.51 0.77—8.12 0.126

Dental anxiety

Low 1.00 – –

High 0.88 0.32—2.39 0.802

Parenting stress

Normal 1.00 – –

Borderline 1.08 0.13—8.63 0.944

High 2.26 1.04—4.89 0.039

Fatalism

Low 1.00 – –
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measure religiosity. This pathway for how maternal fatal-
ism results in reduced risk for caries needs to be studied
in-depth using qualitative methods in the future.
In the present study, the prevalence of caries experi-

ence among mothers was low and mostly based on un-
treated caries. Untreated caries increases the risk for
new lesions [74] and the count of Streptococcus mutans,
which increases the risk of transmission of the organism
to children and subsequently their caries risk [75]. Also,
the failure of mothers to seek treatment for dental caries
likely indicates lower chances of the child utilizing den-
tal preventive care. Despite the overall low caries preva-
lence, there is a subset of the population where caries
problems persist. It is important for health policy plan-
ners to study the problems associated with caries in this
subset of the population in comparison to the other
health needs of mothers and their children. A strategic
approach of addressing this caries related problem may
be to routinely provide oral health checkups for mothers
during pregnancy, and when they visit the clinics for
their child health care. This may offer a cost effective
healthcare systems dependent approach to manage car-
ies in mothers with young children in resource-limited
settings such as those in most African countries.
We found that education, income, and decision-

making ability were not associated with caries in
mothers of young children in the study population. This
could be due to the relative homogeneity in this sample,
as most women reported similar levels of educational at-
tainment, modest income and low empowerment. Edu-
cation and income are social determinants of health that

are difficult to modify without substantial policy change.
Cultural changes are, however, needed to increase em-
powerment of women for household decision-making in
communities like Nigeria, which are highly patriarchal.
We found no association between the prevalence of

caries and mothers’ dental anxiety, general anxiety, de-
pressive symptoms, executive dysfunction, sense of co-
herence, or social support. This agrees with other
studies indicating that adult onset of dental anxiety [76]
and general anxiety [77] were not associated with in-
creased risk for caries. In contrast, previous studies
showed that depression increases the risk for caries [77],
and post-partum depression increases the risk for early
childhood caries in young children [78]. The literature
on maternal oral health during child-care is sparse,
which likely indicates that this subject has not been suf-
ficiently and critically studied. The low caries prevalence
in the study population may also mask the effect of these
factors on caries.
The study has strengths: First, it used validated scales

to assess a wide range of important psychosocial factors.
Many of these measures pertain to complex perceptions
and constructs that are not unidimensional, that may re-
late/interact with each other, and that may change over
time, so the use of validated scales is essential. Second,
psychosocial measures are often not included in oral
health research, and when they are, the results have been
mixed and the mechanisms by which stressors and re-
source factors operate are not defined [79–81]. This
study has added information about the association be-
tween psychosocial factors and caries in an African

Table 3 Logistic regression to determine predictors of caries in mothers of children 71-months-old and younger in Ile-Ife, Nigeria
[N = 1539] (Continued)

Variables Adjusted Odds Ratio 95% confidence interval p-value

High 0.40 0.21—0.75 0.004

Social support

Low 1.00 – –

Moderate 0.67 0.13—3.41 0.634

High 1.47 0.26—8.44 0.666

Depressive symptoms

Normal 1.00 – –

Mild-moderate 0.62 0.23—1.69 0.347

Major 0.53 0.17—1.62 0.264

Executive dysfunction

Low 1.00 – –

High 1.32 0.70—2.48 0.387

Sense of coherence

Low 1.00 – –

High 0.59 0.28—1.23 0.158
aNo estimate was generated
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population. Third, the study highlights the need for ac-
tions to address the caries risk of women who have
young children as caries may negatively affect their
health and wellbeing and the oral health of their children
[82]. Fourth, the study reveals that it may be important
that mothers of children 71months of age and younger
who seek care for caries, be screened for stress and
appropriately managed because this psychosocial factor
has implications beyond the immediate oral health of
women.
The study also has limitations: First, the design was

cross-sectional, so causal links cannot be made. Also be-
cause of the design, it cannot be determined if having
young children increases the risk of mothers having new
caries lesions or if the measured psychosocial status was
induced by childcare. Second, the study sample included
mothers beyond the traditional postpartum period, and
the stressors and resources studied may operate differ-
ently in the immediate postpartum period following a
child’s birth. Third, the findings may not be
generalizable to all Nigerian mothers of young children
or to mothers in other countries.

Conclusion
The prevalence of caries in mothers with children 71
months old and younger in a Nigerian population was
3.3%. High levels of parenting stress is a risk indicator
for caries in mothers. High fatalism may be protective of
caries. Other psychosocial factors (dental anxiety, gen-
eral anxiety, depression, executive dysfunction, sense of
coherence, and social support) were not associated with
caries and maternal education, income and decision-
making ability were not risk indicators for caries in the
women in our study. The caries risk of women who have
young children needs attention because of the possible
negative effect on their health and wellbeing and in-
crease the risk of early childhood caries in their children.
Longitudinal and qualitative studies are needed to fur-
ther explore these findings.

Abbreviations
AOR: Adjusted Odds Ratio; CI: Confidence Interval; DMFT: Decayed Filled
Missing Tooth; GAD: Generalized Anxiety Disorder; SD: Standard Deviation

Acknowledgements
We acknowledge and thank the study participants for the contributions they
made to generating new knowledge.

Authors’ contributions
The project was conceptualized by MOF. The project implementation was
led by MOF and MA. Data analysis for the study was conducted by AO. MOF
wrote the first draft of the manuscript. MA, AO, MET, AA and TLF read and
contributed to several versions of the manuscript. All authors read and
approved the final manuscript.

Funding
No grant support for this study.

Availability of data and materials
Study-related data and materials and data collection tool are accessible on
request from the lead author.

Ethics approval and consent to participate
Ethics approval for the study was obtained from the Health Research Ethics
Committee of the Obafemi Awolowo University Teaching Hospitals’ Complex
in Ile-Ife (IRB/IEC/0004553 and NHREC/27/02/2009a). Permission for conduct-
ing the study was also obtained from the Ife Central Local Government Area.
Written consent was obtained from mothers of children who participated in
the study after they were duly informed about the objectives of the study,
risks and benefits, voluntary nature of study participation, and freedom to
withdraw from the study at any time. Written consent was also obtained
from mothers for their participation in the study. No identifier was collected
for each respondent.

Consent for publication
Not applicable.

Competing interests
MOF is a Sectional Editor and MET is an Associate Editor with the BMC Oral
Health.

Author details
1Obafemi Awolowo University, Ile-Ife, Nigeria. 2Faculty of Dentistry,
Alexandria University, Alexandria, Egypt. 3Innovative Aid, Abuja, Nigeria.
4Lagos State University College of Medicine, Lagos, Nigeria. 5Obafemi
Awolowo University Teaching Hospitals’ Complex, Ile-Ife, Nigeria. 6School of
Public Health, San Diego State University, San Diego, CA, USA.

Received: 6 April 2020 Accepted: 26 April 2020

References
1. Regitz-Zagrosek V. Sex and gender differences in health. Science & Society

Series on Sex and Science. EMBO Rep. 2012;13(7):596–603.
2. Warraich HJ, Califf RM. Differences in health outcomes between men and

women: biological, behavioral, and societal factors. Clin Chem. 2019;65(1):
19–23.

3. Rocha JS, Arima LY, Werneck RI, Moysés SJ, Baldani MH. Determinants of
dental care attendance during pregnancy: a systematic Review. Caries Res.
2018;52(1–2):139–52.

4. Vamos CA, Thompson EL, Avendano M, Daley EM, Quinonez RB, Boggess K.
Oral health promotion interventions during pregnancy: a systematic review.
Community Dent Oral Epidemiol. 2015;43(5):385–96.

5. Davidson PM, McGrath SJ, Meleis AI, Stern P, Digiacomo M, Dharmendra T,
et al. The health of women and girls determines the health and well-being
of our modern world: a white paper from the international council on
Women's health issues. Health Care Women Int. 2011;32(10):870–86.

6. Schiller CE, Meltzer-Brody S, Rubinow DR. The role of reproductive
hormones in postpartum depression. CNS Spectr. 2015;20(1):48–59.

7. Barba-Müller E, Craddock S, Carmona S, Hoekzema E. Brain plasticity in
pregnancy and the postpartum period: links to maternal caregiving and
mental health. Arch Womens Ment Health. 2019;22(2):289–99.

8. Althuizen E, van Poppel MN, de Vries JH, Seidell JC, van Mechelen W.
Postpartum behaviour as predictor of weight change from before
pregnancy to one year postpartum. BMC Public Health. 2011;11:165.

9. Howard LM, Oram S, Galley H, Trevillion K, Feder G. Domestic violence and
perinatal mental disorders: A systematic review and meta-analysis. PLoS
Med. 2013;10(5):e1001452. https://doi.org/10.1371/journal.pmed.1001452.

10. Desmarais SL, Pritchard A, Lowder EM, Janssen PA. Intimate partner abuse
before and during pregnancy as risk factors for postpartum mental health
problems. BMC Pregnancy Childbirth. 2014;14:132.

11. Stanczyk AB. The dynamics of household economic circumstances around a
birth. Washington Center for Equitable Growth. 2016. Available at: https://
equitablegrowth.org/working-papers/income-volatility-around-birth/.
Accessed 25 February 2020.

12. Kundu H, Basavaraj P, Singla A, Kote S, Singh S, Jain S, et al. Domestic
violence and its effect on oral health behaviour and oral health status. J Clin
Diagn Res. 2014;8(11):ZC09–12.

Folayan et al. BMC Oral Health          (2020) 20:131 Page 9 of 11

https://doi.org/10.1371/journal.pmed.1001452
https://equitablegrowth.org/working-papers/income-volatility-around-birth/
https://equitablegrowth.org/working-papers/income-volatility-around-birth/


13. Bernabé E, Newton JT, Uutela A, Aromaa A, Suominen AL. 2012. Sense of
coherence and four-year caries incidence in Finnish adults. Caries Res. 2012;
46:523–9.

14. Rothen M, Cunha-Cruz J, Zhou L, Mancl L, Jones JS, Berg J. On behalf of
northwest PRECEDENT network. Oral hygiene behaviors and caries
experience in northwest PRECEDENT patients. Community Dent Oral
Epidemiol. 2014;42:526–35.

15. Buddelmeyer H, Hamermesh DS, Wooden M, The stress cost of children on
moms and dads, European Economic Review, 2017. : https://doi.org/10.
1016/j.euroecorev.2016.12.012. Accessed 10 March 2020..

16. Vliegen N, Casalin S, Luyten P, Docx R, Lenaerts M, Tang E, Kempke S.
Hospitalization-based treatment for postpartum depressed mothers and
their babies: rationale, principles, and preliminary follow-up data. Psychiatry.
2013;76(2):150–68.

17. Cademartori MG, Gastal MT, Nascimento GG, Demarco FF, Corrêa MB. Is
depression associated with oral health outcomes in adults and elders? A
systematic review and meta-analysis. Clin Oral Investig. 2018;22(8):2685–702.

18. Johnson J, Weissman MM, Klerman GL. Service utilization and social
morbidity associated with depressive symptoms in the community. JAMA.
1992;267(11):1478–83.

19. Carmel S, Anson O, Levenson A, Bonneh DY, Maoz B. Life events, sense of
coherence and health: gender differences on the kibbutz. Soc Sci Med.
1991;32(10):1089–96.

20. Cobb S. Social support as a moderator of life stress. Psychosom Med. 1976;
38:300–14.

21. Thoits PA. Conceptual methodological and theoretical problems in studying
social support as a buffer against life stress. J Hlfh Sot Behav. 1982;23:45–159.

22. Turner JR. Social support as a contingency in psycho- logical wellbeing. J
Hlth Soc Behav. 1981;22(4):357–67.

23. Flaherty J, Richman J. Gender differences in the perception and utilization
of social support: theoretical perspectives and an empirical test. Sot Sci
Med. 1989;28:1221–8.

24. Grey NE, Lobel M, Cannella DT. Something to chew on: psychosocial factors
associated with oral health practices. J Appl Psychol. 2013;43 (S1:E13–22.

25. Yelland J, Sutherland G, Brown SJ. Postpartum anxiety, depression and
social health: findings from a population-based survey of Australian women.
BMC Public Health. 2010;10:771.

26. Austin MP, Hadzi-Pavlovic D, Priest SR, Reilly N, Wilhelm K, Saint K, Parker G.
Depressive and anxiety disorders in the postpartum period: how prevalent
are they and can we improve their detection? Arch Womens Ment Health.
2010;13(5):395–401.

27. Norhayati MN, Hazlina NH, Asrenee AR, Emilin WM. Magnitude and risk
factors for postpartum symptoms: a literature review. J Affect Disord. 2015;
175:34–52.

28. Hinkle LE. The effects of exposure to cultural change, social change, and
changes in interpersonal relationships to health. In: Dohrenwend BS,
Dohrenwend BP, editors. Stressful Life Events, Their Nature and Effects. New
York: Wiley; 1974. p. 9–44.

29. Shafiq A, Hussain A, Asif M, Hwang J, Jameel A, Kanwel S. The Effect of
"Women's Empowerment" on Child Nutritional Status in Pakistan. Int J
Environ Res Public Health. 2019;16(22). https://doi.org/10.3390/
ijerph16224499..

30. Naorungroj S, Slade GD, Beck JD, Mosley TH, Gottesman RF, Alonso A, et al.
Cognitive decline and oral health in middle-aged adults in the ARIC study. J
Dent Res. 2013;92(9):795–801.

31. Chen X, Zimmerman S, Potter GG, Sloane PD, Cohen LW, Reed D.
Assessment of dentally related function in individuals with cognitive
impairment: the dental activities test. J Am Geriatr Soc. 2017;65(3):580–5.

32. Steinmassl PA, Steinmassl O, Kraus G, Dumfahrt H, Grunert I. Is cognitive
status related to oral hygiene level and appropriate for determining need
for oral hygiene assistance? J Periodontol. 2016;87(1):41–7.

33. Elyasi M, Abreu LG, Badri P, Saltaji H, Flores-Mir C, Amin M. Impact of sense
of coherence on Oral health behaviors: a systematic Review. PLoS One.
2015;10(8):e0133918.

34. Girotti M, Adler SM, Bulin SE, Fucich EA, Paredes D, Morilak DA. Prefrontal
cortex executive processes affected by stress in health and diseas. Prog
Neuro-Psychopharmacol Biol Psychiatry. 2017;85:161–79.

35. Folayan MO, Alade M, Adeniyi A, El Tantawi M, Finlayson TL. Association
between developmental dental anomalies, early childhood caries and oral
hygiene status of 3-5-year-old children in Ile-Ife, Nigeria. BMC Oral Health.
2019;2 0(1):1.

36. Agburu JI. Recent trends in wage and salary administration in Nigeria: a
synopsis in theoretical and empirical challenge. Int J Basis Appl Sci. 2012;
1(2):257–68.

37. The DHS Program. DHS Model Questions. [No date]. Available at: https://
dhsprogram.com/What-We-Do/Survey-Types/DHS-Questionnaires.cfm#CP_
JUMP_16179. Accessed: 24 December, 2019.

38. Al-Omari WM, Al-Omiri MK. Dental anxiety among university students and
its correlation with their field of study. J Appl Oral Sci. 2009;17(3):199–203.

39. Corah NL, Gale EN, Illig SJ. Assessment of a dental anxiety scale. J Am Dent
Assoc. 1978;97(5):816–9.

40. Folayan MO, Adekoya-Sofowora CA, Otuyemi DO, Ufomata D. Parental
anxiety as a possible predisposing factor to child dental anxiety in patients
seen in a suburban dental hospital in Nigeria. Int J Paediatr Dent. 2002;12(4):
255–9.

41. Swinson RP. The GAD-7 scale was accurate for diagnosing. Evid Based Med.
2006;11(6):184.

42. Adewuya A, Ola B, Aloba O, Mapayi B. Anxiety disorders among Nigerian
women in late pregnancy: a controlled study. Arch Womens Ment Health.
2006;9(6):325–8.

43. Finlayson TL. Mothers' self-efficacy and oral health in low-income African
American children in Detroi: PhD Dissertation, University of Michigan; 2005.
Available at: http://gateway.proquest.com/openurl?url_ver=Z39.88-2004&rft_
val_fmt=info:ofi/fmt:kev:mtx:dissertation&res_dat=xri:pqm&rft_dat=xri:
pqdiss:3163794. Accessed 30 Apr 2020.

44. Reitman D, Currier RO, Stickle TR. A critical evaluation of the parenting stress
index-short form (PSI-SF) in a head start population. J Clin Child Adolesc
Psychol. 2002;31(3):384–92.

45. Ferro MA, Speechley KN. Depressive symptoms among mothers of children
with epilepsy: a review of prevalence, associated factors, and impact on
children. Epilepsia. 2009;50(11):2344–54.

46. Abidin RR, Staff P. Parenting stress index- short form computer assisted
screening report. 2010.

47. Antonovsky A. The structure and properties of the sense of coherence scale.
Soc Sci Med. 1993;36:725–33.

48. Egbunah UP, Uti O, Sofola O. Sense of coherence of rural and urban
mothers in Nigeria and its relation to oral health related quality of life of
their preschool children. J Oral Hyg Health. 2018;6:245.

49. Radloff LS. The CES-D scale: a self-report depression scale for research in the
general population. Appl Psychol Meas. 1977;1(3):385–401.

50. Shaeer K, Osegbe D, Siddiqui S, et al. Prevalence of erectile dysfunction and
its correlates among men attending primary care clinics in three countries:
Pakistan, Egypt, and Nigeria. Int J Impot Res. 2003;15:S8–S14.

51. Chan RC. Dysexecutive symptoms among a non-clinical sample: a study
with the use of the dysexecutive questionnaire. Br J Psychol. 2001;92(3):
551–65.

52. Alade M. Maternal psychosocial factors and oral health behaviours as risk
indicators for early childhood caries in preschool children in Ile-Ife.
Dissertation submitted for the award of the Fellowship of the West Africa
Postgraduate College; 2020.

53. Shen L, Condit CM, Wright L. The psychometric property and validation of a
fatalism scale. Psychol Health. 2009;24(5):597–613.

54. Finlayson TL, Siefert K, Ismail A, Sohn W. Psychosocial factors and early
childhood caries among low-income African–American children in Detroit.
Community Dent Oral Epidemiol. 2007;35(6):439–48.

55. Zimet GD, Powell SS, Farley GK, Werkman S, Berkoff KA. Psychometric
characteristics of the multidimensional scale of perceived social support. J
Pers Assess. 1990;55(3–4):610–7.

56. Aloba O, Opakunle T, Ogunrinu O. Psychometric characteristics and
measurement invariance across genders of the multidimensional scale of
perceived social support (MSPSS) among Nigerian adolescents. Health
Psychol Rep. 2019;7(1):69–80.

57. World Health Organisation (WHO). Oral health surveys: basic methods. 5th
ed. Geneva: WHO; 2003.

58. World Health Organisation (WHO). Oral Health Information Systems. 2020.
Available at: https://www.who.int/oral_health/action/information/
surveillance/en/index1.html. Accessed 3 April, 2020.

59. Finlayson TL, Beltran NY, Becerra K. Psychosocial factors and oral health
practices of preschool-aged children: a qualitative study with Hispanic
mothers. Ethn Health. 2019;24(1):94–112.

60. Yau YHC, Potenza MN. Stress and eating behaviors. Minerva Endocrinol.
2013;38(3):255–67.

Folayan et al. BMC Oral Health          (2020) 20:131 Page 10 of 11

https://doi.org/10.3390/ijerph16224499.
https://doi.org/10.3390/ijerph16224499.
https://dhsprogram.com/What-We-Do/Survey-Types/DHS-Questionnaires.cfm#CP_JUMP_16179
https://dhsprogram.com/What-We-Do/Survey-Types/DHS-Questionnaires.cfm#CP_JUMP_16179
https://dhsprogram.com/What-We-Do/Survey-Types/DHS-Questionnaires.cfm#CP_JUMP_16179
http://www.gateway.proquest.com/openurl?url_ver=Z39.88-2004&rft_val_fmt=info:ofi/fmt:kev:mtx:dissertation&res_dat=xri:pqm&rft_dat=xri:pqdiss:3163794
http://www.gateway.proquest.com/openurl?url_ver=Z39.88-2004&rft_val_fmt=info:ofi/fmt:kev:mtx:dissertation&res_dat=xri:pqm&rft_dat=xri:pqdiss:3163794
http://www.gateway.proquest.com/openurl?url_ver=Z39.88-2004&rft_val_fmt=info:ofi/fmt:kev:mtx:dissertation&res_dat=xri:pqm&rft_dat=xri:pqdiss:3163794
https://www.who.int/oral_health/action/information/surveillance/en/index1.html
https://www.who.int/oral_health/action/information/surveillance/en/index1.html


61. D'Aniello R, Troisi J, D'Amico O, Sangermano M, Massa G, Moccaldo A, Pierri
L, Poeta M, Vajro P. Emerging pathomechanisms involved in obesity. J
Pediatr Gastroenterol Nutr. 2015;60(1):113–9.

62. van Loveren C. Sugar restriction for caries prevention: amount and
frequency. Which is more important? Caries Res. 2019;53(2):168–75.

63. Pearlin LI, Lieberman MA, Menaghan EG, Mullan JT. The stress process. J
Health Soc Behav. 1981;22(4):337–56.

64. Powe BD. Cancer fatalism among elderly Caucasians and African-Americans.
Oncol Nurs Forum. 1995;22:1355–9.

65. Byrd T, Cohn LD, Gonzalez E, et al. Seatbelt use and belief in destiny among
Hispanic and non-Hispanic drivers. Accid Anal Prev. 1998;31:63–5.

66. Powe B, Finnie R. Cancer fatalism: the state of science. Cancer Nurs. 2003;
26(6):454–67.

67. Straughan PT, Seow A. Attitudes as barriers in breast screening: a
prospective study among Singapore women. Soc Sci Med. 2000;51(11):
1695–703.

68. Fiori KL, Brown EE, Cortina KS, et al. Locus of control as a mediator of the
relationship between religiosity and life satisfaction: age, race, and gender
differences. Ment Health Relig Cult. 2006;9(3):239–63.

69. Neff JA, Hoppe SK. Race/ethnicity, acculturation, and psychological distress:
fatalism and religiosity as cultural resources. J Community Psychol. 1993;
21(1):3–20.

70. Johnson KS, Elbert Avila KI, Tulsky JA. The influence of spiritual beliefs and
practices on the treatment pr+eferences of African-Americans: a review of
the literature. J Am Geriatr Soc. 2005;53(4):711–9.

71. Wallace JM, Brown TN, Bachman JG, et al. The influence of race and religion
on abstinence from alcohol, cigarettes and marijuana among adolescents. J
Stud Alcohol. 2003;64(6):843–8.

72. Franklin MD, Schlundt DG, McClellan LH, Kinebrew T, Sheats J, Belue R, et al.
Religious fatalism and its association with health behaviors and outcomes.
Am J Health Behav. 2007;31(6):563–72.

73. Hag Hamed D, Daniel M. The influence of fatalistic beliefs on health beliefs
among diabetics in Khartoum, Sudan: a comparison between Coptic
Christians and Sunni Muslims. Glob Health Promot. 2019;26(3):15–22.

74. Grund K, Goddon I, Schüler IM, Lehmann T, Heinrich-Weltzien R. Clinical
consequences of untreated dental caries in German 5- and 8-year-olds. BMC
Oral Health. 2015;15(1):140.

75. Damle SG, Yadav R, Garg S, Dhindsa A, Beniwal V, Loomba A, et al.
Transmission of mutans streptococci in mother-child pairs. Indian J Med
Res. 2016;144(2):264–70.

76. Thomson WM, Locker D, Poulton R. Incidence of dental anxiety in young
adults in relation to dental treatment experience. Community Dent Oral
Epidemiol. 2000;28(4):289–94.

77. Delgado-Angulo EK, Sabbah W, Suominen AL, Vehkalahti MM, Knuuttila M,
Partonen T, et al. The association of depression and anxiety with dental
caries and periodontal disease among Finnish adults. Community Dent Oral
Epidemiol. 2015;43(6):540–9.

78. Sun L. The association between postpartum depression and early childhood
caries. Acta Odontol Scand. 2020:1–6.

79. Finlayson TL, Williams DR, Siefert K, Jackson JS, Nowjack-Raymer R. Oral
health disparities and psychosocial correlates of self-rated oral health in the
National Survey of American Life. Am J Public Health. 2010;100(Suppl 1):
S246–55.

80. Watson JM, Logan HL, Tomar SL. The influence of active coping and
perceived stress on health disparities in a multi-ethnic low income sample.
BMC Public Health. 2008;8:41.

81. Genco RJ, Ho AW, Grossi SG, Dunford RG, Tedesco LA. Relationship of stress,
distress and inadequate coping behaviors to periodontal disease. J
Periodontol. 1999;70(7):711–23.

82. Akesson ML, Warnberg Gerdin E, Soderstrom U, Lindahl B, Johansson I.
Health-related quality of life and prospective caries development. BMC Oral
Health. 2016;16:15.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Folayan et al. BMC Oral Health          (2020) 20:131 Page 11 of 11


	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Maternal characteristics
	Maternal decision-making
	Dental anxiety
	General anxiety
	Parenting stress
	Sense of coherence
	Depressive symptoms
	Executive dysfunction
	Fatalism
	Social support
	Maternal caries status
	Data analysis
	Ethics approval

	Results
	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

