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Abstract
Background: This study determined the association between mental health and risky oral health and sexual health
behaviours.
Methods: A household cross-sectional survey was conducted in Ile-Ife, Nigeria between December 2019 and January 2020. Data were collected from 10 to 19-year-old on the sociodemographic profile (age, sex at birth and socioeconomic status); mental health problems (psychological distress, depressive symptoms and suicidal ideation); and mental (smoking habit, consumption of alcohol, use of psychoactive substances), sexual (history of vaginal or anal sexual
intercourse; transactional sex, multiple sex partners, use of condom at last sexual intercourse) and oral (frequency of
daily tooth brushing, daily frequency of consumption of refined carbohydrate in-between-meals, frequency of use
of dental floss, history of dental service utilization in the last 12 months and dental anxiety) health risk factors. Binary
logistic regression analysis was conducted to determine the association between risky oral (neglecting to brush twice
daily and frequent consumption of refined carbohydrates in-between-meals), and sexual (neglecting to use condoms
during the last sex act and having multiple sex partners) health behaviours as outcome variables, and mental health
status as the explanatory variables. An ordinal logistic regression model was also developed where the outcome variable was the number of risky health behaviours. The models were adjusted for the socio-demographic variables and
history of dental service utilisation in the last 12 months of the survey.
Results: High psychological distress was significantly associated with lower odds of frequent consumption of refined
carbohydrates in-between-meals (AOR = 0.32; 95%CI 0.23, 0.47), and having multiple sex partners (AOR = 0.10; 95%CI
0.02, 0.57); but higher odds of having a higher number of risky behaviours (AOR = 3.04; 95%CI 2.13, 4.33). Having
depressive symptoms was significantly associated with higher odds of neglecting to use condom at the last sexual
intercourse (AOR = 7.20; 95%CI 1.94, 26.76) and having multiple partners (AOR = 95.43; 95%CI 24.55, 370.90). Suicidal
ideation was significantly associated with lower odds of neglecting to use condom at the last sexual intercourse
(AOR = 0.00; 95%CI 0.00, 0.00) and having multiple sex partners (AOR = 0.00; 95%CI 0.00, 0.00).
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Conclusion: The associations between psychological distress and oral and sexual health risk behaviours in adolescents seem complex and need to be studied further.
Keywords: Oral health, Mental health, Sexual health, Adolescents, Nigeria

Background
About 10–25% of adolescents experience mental disorders worldwide [1]. Mental health disorders are disorders
that affect the cognitive, behavioural, and emotional wellbeing of individuals. These include psychological distress,
depressive symptoms and suicidal ideation [1]. Half of all
mental illnesses begin by 14 years of age [2]. If untreated,
mental health conditions severely influence children’s
development, their educational attainments and their
potential to live fulfilling and productive lives. Mental
health problems are increasing substantially, particularly
among girls and young women and so is self-harm presentations in 13–16-year-old girls [3].
The mental health status of adolescents’ can affect the
development of their capacity for sexual intimacy, sexual
identity and reproduction potential and vice versa [4].
Adolescents who had been physically and sexually abused
have increased suicidal tendencies [5], and women
affected by physical and sexual abuse also have poorer
general health and higher prevalence of sexually transmitted infection [6, 7]. Poor sexual health also affects the
individual’s mental health with increased risk of low selfesteem, depression and suicidal tendencies [8].
The prevalence of suicidal ideation is quite high in adolescents [9]—about 20–30% of adolescents contemplate
suicide—and a risk factor for completing suicide [10, 11].
A history of sexual abuse is an independent risk factor for
suicidal ideation in adolescents [12]. Depression is also a
linking factor between suicidal ideation and poor sexual
health [12].
Adolescents’ mental health also affects their oral health
and vice-versa [13]. Good occlusion boosts the selfesteem and social lives of adolescents [14] and improves
the quality of life and ability to handle stressful events
[15]. Depressed adolescents are less likely to care about
their oral health. The prevalence of poor oral health is
high in adolescence [16] with associated risk of negative
impact on general health and wellbeing in adulthood if
not managed [17].
Folayan et al. [13] had postulated a link between the
oral, mental, sexual and reproductive health of adolescents and proposed that managing these three disease
entities may be an appropriate common risk integrated
approach for health care for adolescents. Integrated
health care is a cost-effective approach that can promote
access to quality health care throughout life course. This
study aims to determine empirically, if mental health

is associated with risky oral health and sexual health
behaviours.

Methods
Study population and study design

This was a secondary analysis of a dataset collected to
determine the risk factors for caries in adolescents. The
data were collected through a household cross-sectional
survey conducted between December 2018 and January 2019 in Ife Central Local Government Area of Osun,
State Ile-Ife, a semi-urban community in Nigeria. Adolescents aged 10–19-years from whom parental consents/
assents/ individual informed consents were obtained
where appropriate, were eligible to participate in the
study. Adolescents who were critically ill and could not
give independent responses to the study survey were
excluded from participation. Recruitment of participants
continued until the sample size for the study was reached
[18, 19].
Sample size and sampling technique

The minimal sample size for the study was calculated
with the formula proposed by Araoye [20]. With a caries prevalence of 13.9% [21] a margin of error of 5%, and
a confidence level of 95%, the minimum sample size was
1323 adolescents. Adolescents were recruited with a
multi-stage sampling technique. First, 70 of the 700 enumeration areas in Ife Central Local Government Area
were sampled with the simple random technique. Next,
every other household in the selected enumeration areas
was identified as an eligible household. Finally, in each
household, one adolescent who met the inclusion criteria
was recruited for study participation. Whenever a household declined to participate, the next eligible household
was substituted.
Study procedure

An interviewer administered questionnaire was used
for the data collection process. The questionnaire was
composed of tools validated for use in Nigeria to measure oral, mental, sexual and reproductive health. The
questionnaire was piloted with 10 adolescents for timing and clarity after being tested with four dentists for
content validation. The questionnaire took an average of
22 min to fill. Participants were administered the questionnaire after the consent was explained and the consent
form signed. Questionnaire was administered in English.
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Participants were also free to skip questions they were
not willing to answer. At the end of the interview, participants were given a sachet of toothpaste which costs
about $0.24.
Demographics

Information on age, sex at birth and socioeconomic status was collected. The socioeconomic status of each
respondent was determined using the index developed by
Olusanya et al. [22], which had been used in a previous
study in the study environment [23]. The index is based
on multiple items combining the mother’s level of education with the father’s educational level and occupation.
For this study, data were collected on the educational
levels and professions of respondents’ parents. The study
participants’ mother’s level of education was classified
as follows: no formal education, Quranic and primary
school education (score 2); secondary school education
(score 1) and tertiary education (scored 0). The father’s
occupation was also categorized into three levels: civil
servants or skilled professionals with a tertiary level of
education (score 1); civil servants or skilled professionals
with a secondary level of education (score 2); unskilled,
unemployed, students, and civil servants or skilled professionals with a primary and or Quranic education
(scored 3). The social class of the adolescent was determined by adding the score of the mother’s level of education to that of the father’s occupation. Each adolescent
was allocated into social classes I–V (class I, upper class;
class II, upper middle class; class III, middle class; class
IV, lower middle class; class V, lower class). For analysis,
the categories were collapsed into: class I: high socioeconomic level, class 2: middle socioeconomic level and class
3: low socioeconomic level. When an adolescent had lost
a parent, their socioeconomic status was determined
using the status of the living parent.
Mental health

The mental health of respondents was assessed to determine if respondents had mental health problems and the
severity of the problems. The presence of psychological
distress, depressive symptoms and suicidal ideation were
assessed.
Psychological distress

Study participants’ psychological distress status was
assessed using the General Health questionnaire (GHQ).
The tool has been validated for use in Nigeria [24, 25].
The 12-item version is useful in settings where, because
of widespread illiteracy, the questionnaire has to be
read to respondents. The GHQ is scored using the Likert method (0–1–2–3). Each item is accompanied by
four possible responses, ‘not at all’, ‘no more than usual’,
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‘rather more than usual’ and ‘much more than usual’. The
total possible score on the GHQ-12 ranges from 0 to 36
with cut-off point of greater or equal to 7/8 in Nigeria.
Participants with score > 7 were classified as having high
psychological distress and those with score ≤ 7 were classified as having low psychological distress. In a study by
Gureje [26], the alpha coefficient of the GHQ-12 was
0.82.
Depressive symptoms

A nine-item questionnaire, the Patient Health Questionnaire, assessed depression using the DSM-IV criteria.
Scores for each of the nine-item ranged from “0” (not
at all) to “3” (nearly every day) with total scores ranging
from 0 to 27. Total scores 0–4 indicated no depression,
scores 5 and higher indicated the presence of depression of any degree [27]. It has good concurrent validity
with Beck’s depression inventory (0.61), and a one-month
test–retest reliability of 0.89 among young Nigerian
adults [28].
Suicidal ideation

Data on suicidal ideation and attempt was obtained using
the Suicidal Behaviour Questionnaire Revised. It consists of four items and has been validated in a high school
sample with a Cronbach’s alpha of 0.88 [29]. We used the
first question “have you ever thought about killing yourself ” for analysis recoded as ‘yes’ (Yes, just a brief passing
thought; Yes, had a plan but did not do it; Yes, had a plan
and really wanted to do it) and ‘no’ (never).
Mental health risk factors
Smoking habit

The questionnaire requested information on the respondents’ habits of cigarette smoking. The questions had six
alternatives—No, never; No, I used to, but I quit; Yes,
once a month or less; Yes, a few times (2–3) a month; Yes,
a few times (2–3) a week; Yes, once a day or more. All
those who chose options ‘Yes, once a month or less; Yes,
a few times (2–3) a month; Yes, a few times (2–3) a week;
Yes, once a day or more’ were classified as smokers [30]
and those who chose ‘No, never and No, I used to’ were
classified as non- smokers.
Consumption of alcohol

Respondents were asked about their frequency of alcohol intake (Every day, once a week, less than once a week,
never, not sure and no response). The responses were categorized into yes (Every day, once a week, less than once
a week) and no (never, not sure).
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Use of psychoactive substances

Use of dental floss

Information on the use of psychoactive substances
(marijuana, solvent glue, cocaine, heroin, tramadol,
codeine, injecting cocaine or heroin using a syringe
and needle) was collected. The responses were dichotomized into ‘No’ when there was no indication of
psychoactive substance use, and ‘Yes’ if there was indication of using any of these drugs.

Respondents were also asked to indicate how often dental floss was used to clean their teeth using the following alternatives—Not at all, occasionally, a few (2–3)
times a week, once in a day, more than one time in a day.
Respondents, who chose the options ‘Not at all, occasionally, a few (2–3) times a week’, were classified as not
having undertaken preventive dental care [30].

Sexual health risk factors

Participants were asked if they had ever had vaginal
or anal sexual intercourse; had sex in exchanged for
money, a place to stay, or material goods (transactional
sex); number of male and female sex partners and if a
condom was used at the last vaginal and/or anal intercourse. These measures were similar to others that have
been found reliable and valid in previous research [31].
Information on unprotected oral sexual intercourse was
not collected as oral sex is not considered a behaviour
that increases the risk for becoming pregnant or making a partner pregnant though it is a route for contracting a sexually transmitted infection [32]. The risk of
contracting most sexually transmitted infection from
oral sex is lower than for vaginal or anal sex [33].
Oral health risk factors

Information was collected on frequency of daily tooth
brushing, daily frequency of consumption of refined
carbohydrate in-between-meals, frequency of use of
dental floss, history of dental service utilization in the
last 12 months and dental anxiety.
Tooth brushing

Respondents were asked to indicate the frequency of
tooth brushing using the following alternatives—irregularly or never, once a week, a few (2–3) times a week,
once a day, and more than once a day. Respondents who
chose the options ‘irregularly or never, once a week, a
few (2–3) times a week, once a day’ were classified as
not having undertaken preventive dental care [30].
Consumption of refined carbohydrate in‑between‑meals

Respondents were also asked to indicate the frequency of
consuming sugar-containing snacks or drinks between
main meals using the following alternatives—About 3 times
a day or more, about twice a day, about once a day, occasionally, not every day, rarely or never eat between meals.
Respondents who chose the options ‘About 3 times a day or
more, about twice a day, about once a day’, were classified as
not having undertaken preventive dental care [30].

Dental service utilization

Respondents were also asked to indicate the time of the
last check-up using the following alternatives—within
the last 6 months, more than 6 months to 1 year ago,
more than 1–2 years ago, more than 2–5 years ago, more
than 5 years, never, do not remember. Attending a dental check-up within the last 12 months was defined as
preventive care use. Respondents who chose the options
‘more than 1–2 years ago, more than 2–5 years ago, more
than 5 years, never, do not remember’ were classified as
not having undertaken preventive dental care [30].
Dental anxiety

Dental anxiety refers to patients’ specific response
towards dental situation-associated stress [34]. It was
measured using the Dental Anxiety Scale a reliable, valid
questionnaire used to assess dental anxiety [35]. The scale
has four questions with five-point Likert scale responses.
The level of anxiety was assessed as a summation of the
scores of all questions. Possible scores range from 4 to a
maximum of 20. The scores were coded as follows, 4–8
as low anxiety, 9–12 as moderate anxiety, 13–14 as high
anxiety, and 15–20 as severe anxiety bordering on phobia. The scale had been validated for use in Nigeria [36].
The Cronbach’s alpha for this study was 0.92.
Data analysis

Descriptive analysis was conducted to determine the
proportion of adolescents with each sociodemographic
variable (age, sex, socioeconomic status,), mental health
problems (psychological distress, depression, suicidal
ideation), and mental (smoking, consumption of alcohol, intake of psychoactive substances) sexual (being
sexually active, transactional sex, number of sex partners, use of condom at last sexual intercourse) and oral
(dental anxiety, tooth brushing frequency, frequency
of flossing, intake of refined carbohydrate in-betweenmeals, dental service utilization in the last 12 months)
health risk factors. Bivariate analysis was conducted to
determine the association between mental health problems, sexual and oral health risk behaviours and sociodemographic factors.
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Binary logistic regression models were developed
to assess the relationship between the risky oral
health (neglecting to brush twice daily and frequent
consumption of refined carbohydrates in-betweenmeals), and sexual health (neglecting to use condoms during the last sex act and having multiple sex
partners) behaviours as outcome variables; and the
explanatory variables (psychological distress, depressive symptoms and suicidal ideation). An ordinal
logistic regression model was also developed where
the outcome variable was the number of risky behaviours. The number of risky health behaviours was
computed by counting how many of four risky behaviours (2 risky oral health behaviours namely: neglecting to brush teeth twice daily and consuming refined
carbohydrates in between meals and 2 risky sexual
health behaviours namely: neglecting to use condoms
at the last sex act and having multiple sex partners)
and individual self-identified to have. The possible
scores for risky health behaviours ranged from 0 to 4.
The models were adjusted for confounders (sex, age
and socioeconomic status) and visit to the dentist in
the last 12 months before the survey. The estimated
coefficients, expressed as adjusted odds ratios (AOR)
and their 95% confidence intervals (CIs), were calculated. The statistical analyses were conducted using
IBM SPSS for Windows version 22.0 (IBM Corp.,
Armonk, N.Y., USA). Statistical significance was
inferred at p ≤ 0.05.
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Table 1 Sociodemographic, oral, mental and sexual health
profile of adolescents 10–19 years old resident in Ile-Ife, Nigeria
[N = 964]
Factors

n (%)

Sociodemographic factors
Age
Mean (SD)

14.6 (2.7)

Sex
Male

541 (56.1)

Female

423 (43.9)

Socioeconomic status
High

315 (32.7)

Middle

329 (34.1)

Low

320 (33.2)

Oral health risk factors
Brushing twice a day
Yes

88 (9.1)

No

876 (90.9)

Daily consumption of refined carbohydrates in-between-meals
Yes

606 (62.9)

No

358 (37.1)

Use of dental floss
Yes

115 (11.9)

No

849 (88.1)

Visited the dentist in the last year
Yes

11 (1.1)

No

953 (89.9)

Dental anxiety
Low

293 (30.4)

Moderate

367 (38.1)

Ethical consideration

High

110 (11.4)

Ethical approval for the study was obtained from the
ethics and research committee of the Institute of Public
Health, Obafemi Awolowo University, Ile-Ife, Nigeria
(IPHOAU/12/669). Approval for conduct of the study
was obtained from the Local Government Authority
prior to commencement of the study. All methods were
carried out in accordance with relevant guidelines and
regulations. Informed consent was obtained from the
parent of each study participant age 10–11 years old
prior to enrolment. Parental consent and participant
assent were obtained for those 12–13-years-old. Consent was obtained from study participants 14–19 years
in line with guidance from the Federal Ministry of
health [37]. Efforts were made to minimize the risks
of loss of confidentiality by ensuring that anonymized
data collection was done privately and was collected
with an electronic data platform. Study participants
discomfort with the personal nature of questions was
limited by ensuring field workers were trained on how
to ask sensitive questions and clarify non-verbal cues
observed during the interviews.

Severe

194 (20.1)

Sexual health risk factors
Sexually active
Yes

76 (7.9)

No

888 (92.1)

Transactional sex (n = 76)
Yes

5 (6.6)

No

71 (93.4)

Did not use condom at last sexual intercourse (n = 76)
Yes

25 (32.9)

No

51 (67.1)

Multiple sex partners (n = 76)
Yes

17 (22.4)

No

59 (77.6)

Mental health
Psychological distress
High

197 (20.4)

Low

767 (79.6)

Suicidal ideation
Yes

30 (3.1)

No

934 (96.9)
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Table 1 (continued)
Factors

n (%)

Depressive symptoms
Yes

63 (6.5)

No

901 (93.5)

Mental health risk factors
Consumption of alcohol
Yes

92 (9.5)

No

872 (90.5)

Use of psychoactive substances
Yes

43 (4.5)

No

921 (95.5)

Cigarette smoking
Yes

10 (1.0)

No

954 (99.0)

Results
Although there were 1472 respondents, complete
data for all the variables of interest were available for
964 adolescents with a mean age of 14.6 years. Table 1
highlights the sociodemographic, oral, mental and
sexual health profile of respondents. The majority
(56.1%) of respondents were males. There were 315
(32.7%) respondents with high socioeconomic status,
876 (90.9%), adolescents who did not brush twice a
day, 606 (62.9%) who consumed refined carbohydrates
in-between-meals daily, 849 (88.1%) who did not use
dental floss, 953 (89.9%) who did not visit the dentist
in the last 12 months of the study and 194 (20.1%) who
had severe dental anxiety. Also, 76 (7.9%) respondents
were sexually active, and of these, 5 (6.6%) had a history
of transactional sex, 25 (32.9%) did not use a condom
at the last sexual intercourse and 17 (22.4%) had multiple sex partners. In addition, there were 197 (20.4%)
respondents with high psychological distress, 30 (3.1%)
who had suicidal ideations, 63 (6.5%) with depressive symptoms, 92 (9.5%) who consumed alcohol, 43
(4.5%) who used psychoactive drugs and 10 (1.0%) who
smoked cigarettes.
Table 2 shows that there were significantly more adolescents with high psychological distress than those
with low psychological distress who used dental floss
(21.3% vs. 9.5%; p < 0.001), had severe dental anxiety (25.9% vs. 18.6%; p < 0.001), were sexually active
(12.2% vs. 6.8%; p = 0.01), consumed alcohol (15.7% vs.
8.0%; p = 0.001), and smoked cigarettes (2.5% vs. 0.7%;
p = 0.04). Also, there were significantly more adolescents with high socioeconomic status who had low than
high psychological distress (25.4% and 34.6%; p = 0.04)
and consume refined carbohydrates in-between-meals
daily (43.1% and 67.9%; p < 0.001); and more of those

who were older than young that had high psychological
distress (15.5 years vs. 14.4 years; p < 0.001).
Also, there were significantly more respondents with
depressive symptoms than those without depressive
symptom who were older (16.0 years vs. 14.5 years;
p < 0.001), more likely to be sexually active (30.2% vs.
6.3%; p < 0.001), have multiple sex partners (42.1% vs.
15.8%; p = 0.02), consumed alcohol (28.6% vs. 8.2%;
p < 0.001), use psychoactive substances (19.0% vs.
3.4%; p < 0.001) and smoked cigarettes (7.9% vs. 0.6%;
p < 0.001). However, adolescents with depressive symptoms were less likely to consume refined carbohydrates
in-between-meals daily (50.8% vs. 63.7%; p = 0.04).
In addition, there were more respondents who had
suicidal ideation than those who did not have suicidal ideation who were older (16.0 years-old vs.
14.6 years-old; p = 0.003), consumed alcohol (33.3%
vs. 8.8%; p < 0.001), use psychoactive drugs (13.3% vs.
4.2%; p = 0.04) and smoked cigarettes (6.7% vs. 0.9%;
p = 0.04).
Table 3 shows that high psychological distress was significantly associated with lower odds of daily consumption of refined carbohydrates in-between-meals (AOR:
0.32; 95%CI 0.23, 0.47), and having multiple sex partners
(AOR: 0.10; 95%CI 0.02, 0.57); but higher odds of having
a higher number of risky behaviours (AOR: 3.04; 95%CI
2.13, 4.33). Having depressive symptoms was significantly
associated with higher odds of not using condom at the
last sexual intercourse (AOR: 7.20; 95%CI 1.94, 26.76)
and having multiple partners (AOR: 95.43; 95%CI 24.55,
370.90). Suicidal ideation was significantly associated
with lower odds of not using condom at the last sexual
intercourse (AOR = 0.00, 95%CI 0.00, 0.00) and having
multiple sex partners (AOR: 0.00; 95%CI 0.00, 0.00).
In addition, males had significantly higher odds of
neglecting to brush twice daily (AOR: 1.64; 95%CI 1.04,
2.59); and older adolescents had significantly higher odds
of not using condom at the last sexual intercourse (AOR:
1.68; 95%CI 1.35, 2.10) and having multiple sex partners
(AOR = 2.83; 95%CI 2.08, 3.85). Adolescents with high
and middle socioeconomic status had significantly lower
odds of daily consumption of refined carbohydrates inbetween-meals (AOR: 0.34; 95%CI 0.24, 0.49 and AOR:
0.50; 95%CI 0.35, 0.70 respectively) and significantly
higher odds of having a higher number of risky oral
and sexual behaviours (AOR: 2.61; 95%CI 1.87, 3.64 and
AOR: 1.84; 95%CI 1.35, 2.51 respectively). In addition,
dental service utilisation in the last 12 months was associated with significantly lower odds of risky behaviours—
neglecting toothbrushing (AOR: 0.09; 95%CI 0.02, 0.30),
none use of condoms at the last sexual intercourse (AOR:
0.00’ 95%CI 0.00, 0.00) and having multiple sex partners
(AOR: 0.00’ 95%CI 0.00, 0.00).
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Table 2 Sociodemographic, oral, sexual and mental health risk factors associated with mental health problems in adolescents
10–19 years old resident in Ile-Ife, Nigeria [N = 964]
Risk factors

Psychological distress

High n (%)

Depressive symptoms

Suicidal ideation

Low n (%)

P value

Present n (%)

Absent n (%)

P value

Present n (%)

Absent n (%)

P value

15.5 (2.5)

14.4 (2.6)

< 0.001*

16.0 (2.4)

14.5 (2.6)

< 0.001*

16.0 (2.33)

14.6 (2.7)

0.003*

102 (51.8)

439 (57.2)

17 (56.7)

524 (56.1)

0.95

95 (48.2)

328 (42.8)

13 (43.3)

410 (43.9)

Sociodemographic factors
Age
Mean (SD)
Sex
Male
Female

0.17

28 (44.4)

513 (56.9)

35 (55.6)

388 (43.1)

0.05

Socioeconomic status
High

50 (25.4)

265 (34.6)

25 (39.7)

290 (32.2)

13 (43.3)

302 (32.3)

Middle

78 (39.6)

251 (32.7)

0.04*

22 (34.9)

307 (34.1)

0.32

11 (36.7)

318 (34.0)

Low

69 (35.0)

251 (32.7)

16 (25.4)

304 (33.7)

6 (20.0)

314 (33.6)

0.25

Oral health risk factors
Brushing twice a day
Yes

23 (11.6)

65 (8.5)

No

174 (88.3)

702 (91.5)

0.16

10 (15.9)

78 (8.7)

53 (84.1)

823 (91.3)

32 (50.8)

574 (63.7)

31 (49.2)

327 (36.3)

8 (12.7)

107 (11.9)

55 (87.3)

794 (88.1)

0.06

3 (10.0)

85 (9.1)

27 (90.0)

849 (90.9)

19 (63.3)

587 (62.8)

11 (36.7)

347 (37.2)

3 (10.0)

112 (12.0)

27 (90.0)

822 (88.0)

0.75

Daily consumption of refined carbohydrate in-between-meals
Yes

85 (43.1)

521 (67.9)

No

112 (56.9)

246 (32.1)

< 0.001*

0.04*

0.96

Use of dental floss
Yes

42 (21.3)

73 (9.5)

No

155 (78.7)

694 (90.5)

< 0.001*

0.84

1.00

Dental service utilization
Yes

2 (1.0)

9 (1.2)

No

195 (99.0)

758 (98.8)

Low

49 (24.9)

244 (31.8)

Moderate

62 (31.5)

305 (39.8)

High

35 (17.8)

75 (9.8)

Severe

51 (25.9)

143 (18.6)

1.00

1 (1.6)

10 (1.1)

62 (98.4)

891 (98.9)

0.53

0 (0.0)

11 (1.2)

30 (100.0)

923 (98.8)

21 (33.3)

272 (30.2)

23 (36.5)

344 (38.2)

8 (26.7)

285 (30.5)

13 (43.3)

354 (37.9)

11 (17.5)

99 (11.0)

3 (10.0)

107 (11.5)

8 (12.7)

186 (20.6)

6 (20.0)

188 (20.1)

1.00

Dental anxiety
< 0.001*

0.24

0.94

Sexual health risk factors
Sexually active
Yes

24 (12.2)

52 (6.8)

No

173 (87.8)

715 (93.2)

Transactional sex (n = 76)
Yes

3 (12.5)

2 (3.8)

No

21 (87.5)

50 (96.2)

0.01*

0.32

Did not use condom at last sexual intercourse (n = 76)
Yes

6 (25.0)

19 (36.5)

No

18 (75.0)

33 (63.5)

Multiple sex partners (n = 76)
Yes

6 (25.0)

11 (21.2)

No

18 (75.0)

41 (78.8)

0.32

0.71

19 (30.2)

57 (6.3)

44 (69.8)

844 (93.7)

3 (15.8)

2 (3.5)

16 (84.2)

55 (96.5)

6 (31.6)

19 (33.3)

13 (68.4)

38 (66.7)

8 (42.1)

9 (15.8)

11 (57.9)

48 (84.2)

< 0.001*

3 (100.0)
27 (90.0)

0.10

0.89

0.02*

0 (0.0)

73 (7.8)

0.73

861 (92.2)
5 (6.8)

3 (100.0)

68 (93.2)

0 (0.0)

25 (34.2)

3 (100.0)

48 (65.8)

0 (0.0)

17 (23.3)

3 (100.0)

56 (76.7)

1.00

0.55

1.00

Mental health risk factors
Consumption of alcohol
Yes

31 (15.7)

61 (8.0)

No

166 (84.3)

706 (92.0)

0.001*

18 (28.6)

74 (8.2)

45 (71.4)

827 (91.8)

< 0.001*

10 (33.3%)

82 (8.8%)

20 (66.7%)

852 (91.2%)

< 0.001*

Use of psychoactive substances
Yes

13 (6.6)

30 (3.9)

No

184 (93.4)

737 (96.1)

0.10

12 (19.0)

31 (3.4)

51 (81.0)

870 (96.6)

< 0.001*

4 (13.3%)

39 (4.2%)

26 (86.7%)

895 (95.8%)

0.04*
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Table 2 (continued)
Risk factors

Psychological distress
High n (%)

Low n (%)

Depressive symptoms
P value

Present n (%)

Suicidal ideation

Absent n (%)

P value

5 (7.9)

5 (0.6)

< 0.001*

58 (92.1)

896 (99.4)

Present n (%)

Absent n (%)

P value

Cigarette smoking

*

Yes

5 (2.5)

5 (0.7)

No

192 (97.5)

762 (99.3)

0.04*

2 (6.7)

8 (0.9)

28 (93.3)

926 (99.1)

0.04*

Statistically significant at p < 0.05

Table 3 Association between mental health problems and oral and sexual risky behaviours (n = 964)
Variables AOR (95% CI)

Neglecting tooth brushing Frequent consumption
of refined
carbohydrates

Did not use condom at Having multiple sex partners Higher number
last sexual intercourse
of risky
behaviours

Males

1.64 (1.04, 2.59)*

0.94 (0.71, 1.24)

0.74 (0.33, 1.67)

2.23 (0.57, 8.68)

0.93 (0.72, 1.20)

Females

1.00

1.00

1.00

1.00

1.00

1.05 (0.96, 1.15)

0.98 (0.93, 1.03)

1.68 (1.35, 2.10)*

2.83 (2.08, 3.85)*

0.96 (0.92, 1.01)

0.68 (0.38, 1.24)

0.34 (0.24, 0.49)*

1.47 (0.47, 4.62)

0.57 (0.12, 2.72)

2.61 (1.87, 3.64)*

Medium 0.69 (0.39, 1.21)

0.50 (0.35, 0.70)*

1.47 (0.47, 4.59)

2.27 (0.53, 9.81)

1.84 (1.35, 2.51)*

Low

1.00

1.00

1.00

1.00

Gender

Age

Socioeconomic status
High

1.00

Dental visits in the past year
Yes

0.09 (0.02, 0.30)*

1.93 (0.49, 7.52)

0.00 (0.000, 0.00)*

0.00 (0.000, 0.00)*

2.99 (0.61, 14.72)

No

1.00

1.00

1.00

1.00

1.00

Psychological distress
High

0.73 (0.41, 1.29)

0.32 (0.23, 0.47)*

0.36 (0.09, 1.46)

0.10 (0.02, 0.57)*

3.04 (2.13, 4.33)*

Low

1.00

1.00

1.00

1.00

1.00

Depressive symptoms
Yes

0.58 (0.24, 1.36)

0.99 (0.51, 1.91)

7.20 (1.94, 26.76)*

95.43 (24.55, 370.90)*

0.65 (0.26, 1.57)

No

1.00

1.00

1.00

1.00

1.00

Suicidal ideation
Yes

1.08 (0.30, 3.92)

1.62 (0.61, 4.36)

0.00 (0.000, 0.00)*

0.00 (0.000, 0.00)*

0.96 (0.45, 2.07)

No

1.00

1.00

1.00

1.00

1.00

AOR adjusted odds ratio, CI confidence interval
*Statistically significant at p < 0.05

Discussion
This study identified that though psychological distress
may increase the risk of having higher numbers of risky
oral and sexual behaviours, it also may reduce the risk for
daily consumption of refined carbohydrates and having
multiple sexual partners. Having depressive symptoms
increased the odds for not using condoms and having multiple sex partners while having suicidal ideation
reduced the odds for sexual risk behaviours. The study
findings highlight the possible relationships between mental, oral and sexual health factors. It provides evidence
supporting the call for inter-disciplinary management

of adolescents’ health and the needs for professionals to
identify risk behaviours that should raise a high index of
suspicion for other major health problems.
One of the strengths of the study is the representative data collection method—the use of a household
survey—which makes it possible to generalize the study
findings to the study population and to other populations
with similar epidemiological profile to the study setting.
A study limitation however is the possibility of underreporting sexual risk behaviour due to social desirability
bias, especially in a cultural environment like Nigeria
where pre-marital sex is frowned at [38]. Also, this is a
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cross-sectional study and thus, a cause-effect relationship cannot be adduced for the study findings. Also, this
study did not collect data on anxiety, thereby limiting the
assessment of how this distinct mental health phenomenon may be associated with oral, sexual and reproductive
health. Our study findings will need to be corroborated
through future studies.
High psychological distress is a major health concern.
It leads to withdrawal from physical and social activities
for many affected persons. Although having low intake
of refined carbohydrates in-between-meals and not having multiple sex partners are good oral and sexual health
behaviours, healthcare providers may need to have a high
index of suspicion that an adolescent may have psychological distress when these good oral and sexual health behaviours are associated with other factors. Other associated
factors that should possibility raise the index of suspicion
of psychological distress include high dental anxiety, consumption of alcohol, use of psychoactive substances, and
cigarette smoking as the findings in this study indicated.
There is still little understood about the relationship
between psychological distress and risky behaviours in
adolescents though there are evidence on the associations between the two [39]. There is a reciprocal relationship between psychological distress and the engagement
in mood-regulating behaviours [40, 41]. An effective
positive mood-regulatory behaviours is exercising [42].
Examples of negative mood-regulatory behaviours are
alcohol intake and substance abuse among others [43].
The finding of this study suggests that adolescents in
Nigeria in negative mood-regulatory behaviours when
psychologically distressed. Prior studies had indicated
that adolescents in developed countries have reported
high prevalence of multiple health risk behaviours among
adolescents [44, 45]. The study conducted in Ghana [46],
a country in the same sub-region as Nigeria, indicates
that a high prevalence of multiple health risk behaviours
among adolescents was also observed in a low-middle
income country. This study findings seem to suggest that
there may be a clustering of high-risk behaviours associated with psychological distress in adolescents in Nigeria also. These high-risk behaviours are associated with
NCDs and risk of mortality, which is a reason why attention need to be paid to the management of psychological distress in Adolescents. Unlike prior studies however,
we identified that high dental anxiety is associated with
psychological distress. Screening for these psychologically distress and the use of negative mood-regulatory
behaviours in the dental clinic in adolescents with high
dental anxiety may facilitate the access of adolescents to
multiple health behaviour change interventions. More
research is needed to identify the model can be best
applied to adolescents in Nigeria.

Page 9 of 11

Of interest are the associations found between depressive
symptoms, suicidal ideations and sexual health risk behaviours. Some mental health problems like suicidal ideations
seem to be associated with less sexual health risk behaviours while others such as depression, are associated with
adolescents engaging in risky sexual behaviours. A number of studies had demonstrated an association between
depression and high sexual risk behaviour [47, 48]. An
explanation is that depression results in negative thoughts
and cognitive distortions that can impede healthy decisionmaking such as safe sexual behaviours and healthy communication about sex such as negotiation to use condom
during sex [47]; and allows emotions to influence behaviour
[49]. Our study finding provides evidence that the impact of
depression on sexual health may be a global phenomenon
as studies conducted in North America [50], Asia [51, 52],
Latin America [53] and Australia [54] report similar results.
Our finding that suicidal ideations reduce the odds for risky
sexual behaviour though reported nu Rohde et al. [55], is at
variance with findings from a number of prior studies [56,
57] and needs to be explored further.
We also observed some interesting associations. First
is that dental service utilisation in the last 12 months
was associated with significantly lower odds of neglecting toothbrushing, non-use of condoms at the last sexual
intercourse and having multiple sex partners. We think
that dental service utilization by adolescents in this
population is an indication of low risk-taking behaviour.
It may be important to explore if these individuals also
have lower odds of consuming alcohol, using psychoactive substances and also smoking cigarettes. A prior
study had indicated that the most prevalent risks that
adolescents take are sexual risk and substance use which
increases the risk for injury and violence [58]. Dangerous
risk-taking results from the asynchronous development
of the prefrontal cortex and the increase in the white
matter in the corpus callosum [58]. This is the first study
that indicates that a history of annual dental service utilization may also be an indicator for risk-taking behaviours
in adolescents; and a possible discriminant factor for low
or high-risk taking adolescents when assessed along with
the history of substance use and risky sexual behaviours.
This needs to be explored in future studies.
Second is the higher oral, and sexual risk-taking
behaviours of adolescents with middle socioeconomic
status though they were less likely than adolescents with
low socioeconomic status to consume refined carbohydrates in-between-meals daily. Prior studies had highlighted that households with low socioeconomic status
tend to have higher rates of consumption of refined carbohydrates because it is cheaper [59, 60]. However, our
finding on higher risk-taking behaviour is a reverse of
the findings among Slovak adolescents which indicated
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that adolescents had more risk smoking, alcohol consumption and drug use behaviours than adolescents
with higher socio-economic status [61]. It also differed
from the finding among adolescents in the Netherlands
where there was no significant association between socioeconomic status and smoking, alcohol consumption,
drug use [62]. Lee and Seo [63], however, discouraged
the use socioeconomic disparity to explain adolescent health behaviours as they observed that stress can
partly explain why adolescents engage in multiple risk
behaviours irrespective of the social class. Also, the
associations between socioeconomic status and health
behaviours are not as robust as those in adults [62, 64].

Conclusion
In conclusion, the associations between mental health
and oral, and sexual health behaviours of adolescents
appears to be complex and not all associations are in
the same direction. The study findings suggest the need
for adolescents with high dental anxiety be screened
for psychological distress and sexual health risk behaviours. Depression may increase the risk for high sexual
risk behaviours. Inter-disciplinary management of
adolescents’ health may facilitate prompt diagnosis of
mental, sexual and oral health problems in adolescents
thereby promptly disrupting the risk for future poor
health and wellness for affected individuals.
Abbreviations
AOR: adjusted odds ratio; CI: confidence interval.
Acknowledgements
We thank the study participants who have participated in this study. We also
acknowledge the financial contributions of Elizabeth Oziegbe, Abiola Adeniyi,
Nadia Sam-Agudu and Olakunle Oginni for the collection of the data for this
study.
Authors’ contributions
MOF conceptualized and designed the study, drafted the initial manuscript,
and reviewed and revised the manuscript. MOF and MAA collected data.
MET and RHY conducted the data analysis, critically reviewed and revised the
manuscript for important intellectual content. OA, BM and NMC reviewed and
revised the manuscript for important intellectual content. All authors read and
approved the final manuscript.
Funding
No grants was available for study implementation.
Availability of data and materials
All data generated for this study are presented in the manuscript. Patient-level
data can however be accessible on reasonable request from the one of the
authors, Morenike Oluwatoyin Folayan.

Declarations
Ethics approval and consent to participate
The ethics clearance for the study was obtained from the Institute of Public
Health, Obafemi Awolowo University, Ile-Ife, Nigeria (IPHOAU/12/669). Written

Page 10 of 11

informed consent was obtained from the parent of each study participant age
10–11 years old prior to enrolment. Written parental informed consent and
written participant assent were obtained for those 12–13-years-old. Written
informed consent was obtained from study participants 14–19 years in line
with guidance from the Federal Ministry of Health. The study adhered to
guidelines governing the conduct of research in Nigeria.
Consent for publication
Not applicable.
Competing interests
Morenike Oluwatoyin Folayan and Maha El Tantawi are sectional editors of
BMC Oral Health. The other authors declare no conflict of interest.
Author details
Department of Child Dental Health, Obafemi Awolowo University, Ile‑Ife,
Nigeria. 2 Obafemi Awolowo University Teaching Hospitals Complex, Ile‑Ife,
Nigeria. 3 Department of Mental Health, Obafemi Awolowo University, Ile‑Ife,
Nigeria. 4 Department of Preventive Dentistry, School of Dentistry, University
of Benin, Benin City, Nigeria. 5 Department of Pediatric Dentistry and Dental
Public Health, Faculty of Dentistry, Alexandria University, Alexandria, Egypt.
1

Received: 25 February 2021 Accepted: 12 August 2021

References
1. Kieling C, Baker-Henningham H, Belfer H, Conti G, Ertem I, Omigbodun
O, Rohde L, Srinath S, Ulkuer N, Rahman A. Child and adolescent mental
health worldwide: evidence for action. Lancet. 2011;378:1515–25.
2. https://www.who.int/maternal_child_adolescent/topics/adolescence/
mental_health/en/
3. Gunnell D, Kidger J, Elvidge H. Adolescent mental health in crisis. BMJ.
2018;361:k2608.
4. Schizoph EC. Mental health aspects of sexual and reproductive health in
adolescents. Int J Soc Psychiatry. 2011;57(S1):86–97.
5. Patel V, Andrew G. Gender, sexual abuse and risk behaviours in adolescents: a cross-sectional survey in schools in Goa. Natl Med J India.
2001;14(5):263–7.
6. Ellsberg M, Jansen HA, Heise L, Watts CH, Garcia-Moreno C. Intimate
partner violence and women’s physical and mental health in the WHO
multi-country study on women’s health and domestic violence: an observational study. Lancet. 2008;371(9619):1165–72.
7. Campbell JC. Health consequences of intimate partner violence. Lancet.
2002;359:1331–6.
8. Fergusson DM, Mullen PE. Childhood sexual abuse: an evidence based
perspective. Thousand Oaks: Sage; 1999. p. 91–4.
9. Evans E, Hawton K, Rodham K, Deeks J. The prevalence of suicidal phenomena in adolescents: a systematic review of population-based studies.
Suicide Life Threat Behav. 2005;35(3):239–50.
10. Adams DM, Overholser JC, Spirito A. Stressful life events associated with
adolescent suicide attempts. Can J Psychiatry. 1994;39(1):43–8.
11. Brent DA, Oquendo M, Birmaher B, et al. Familial pathways to early-onset
suicide attempt: risk for suicidal behavior in offspring of mood-disordered
suicide attempters. Arch Gen Psychiatry. 2002;59(9):801–7.
12. Evans E, Hawton K, Rodham K. Factors associated with suicidal phenomena in adolescents: a systematic review of population-based studies. Clin
Psychol Rev. 2004;24(8):957–79.
13. Folayan MO, Adeniyi AA, Oziegbe EO, Fatusi AO, Harrison A. Integrated oral, mental and sexual health management for adolescents:
a call for professional collaboration. Int J Adolesc Med Health.
2016;30(3):20160060.
14. Taibah SM, Al-Hummayani FM. Effect of malocclusion on the self-esteem
of adolescents. J Orthod Sci. 2017;6(4):123–8.
15. Robins RW, Trzesniewski KH, Tracy JL, Gosling SD, Potter J. Global selfesteem across the life span. Psychol Aging. 2002;17(3):423–34.
16. The Lancet Child Adolescent Health. Oral health: oft overlooked. Lancet
Child Adolesc Health. 2019;3(10):663.
17. Sabbah W, Folayan MO, El Tantawi M. The link between oral and general
health. Int J Dent. 2019;2019:7862923.

Folayan et al. BMC Oral Health

(2021) 21:401

18. Folayan MO, Tantawi ME, Chukwumah NM, Alade M, Mapayi B, Oginni
O, Arowolo O, Sam-Agudu NA. Associations between depression and
gingivitis among adolescents resident in semi-urban South-West Nigeria.
BMC Oral Health. 2021;21(1):55.
19. Folayan MO, Tantawi ME, Oginni O, Oziegbe E, Mapayi B, Arowolo O,
Adeniyi AA, Sam-Agudu NA. Oral health practices and oral hygiene
status as indicators of suicidal ideation among adolescents in Southwest
Nigeria. PLoS ONE. 2021;16(2):e0247073.
20. Araoye MO. Research methodology with statistics for health and social
sciences, vol. 115. Ilorin: Nathadex Publisher; 2003. p. 25–120.
21. Adekoya-Sofowora CA, Nasir WO, Oginni AO, Taiwo M. Dental caries in 12-year-old suburban Nigerian school children. Afr Health Sci.
2006;6(3):145–50.
22. Olusanya O. The importance of social class in voluntary fertility control in
a developing country. West Afr J Med. 1985;4:205–12.
23. Folayan MO, Idehen EE, Ufomata D. The effect of sociodemographic factors on dental anxiety in children seen in a suburban Nigerian hospital.
Int J Paediatr Dent. 2003;13:20–6.
24. Adelekan ML, Abiodun OA, Imouokhome-Obayan AO, Oni GA, Ogunremi
OO. Psychosocial correlates of alcohol, tobacco and cannabis use: findings from a Nigerian university. Drug Alcohol Depend. 1993;33(3):247–56.
25. Fatoye FO, Morakinyo O. Psychopathology among senior secondary
school students in Ilesa, south western Nigeria. Niger Postgrad Med J.
2003;10(3):182–7.
26. Gureje O. Reliability and the factor structure of the Yoruba version
of the 12-item general health questionnaire. Acta Psychiatr Scand.
1991;84(2):125–9.
27. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression
severity measure. J Gen Intern Med. 2001;16(9):606–13.
28. Adewuya AO, Ola BA, Afolabi OO. Validity of the patient health questionnaire (PHQ-9) as a screening tool for depression amongst Nigerian
university students. J Affect Disord. 2006;96(1–2):89–93.
29. Osman A, Bagge CL, Gutierrez PM, Konick LC, Kopper BA, Barrios FX. The
Suicidal Behaviors Questionnaire-Revised (SBQ-R): validation with clinical
and nonclinical samples. Assessment. 2001;8:443–54.
30. Folayan MO, Khami MR, Onyejaka N, Popoola BO, Adeyemo YI. Preventive
oral health practices of school pupils in Southern Nigeria. BMC Oral
Health. 2014;14:83.
31. Brody S, Potterat JJ. HIV epidemiology in Africa: weak variables and
tendentiousness generate wobbly conclusions. PLoS Med. 2005;2:e137.
32. Dimbuene ZT, Emina JB, Sankoh O. UNAIDS “multiple sexual partners”
core indicator: promoting sexual networks to reduce potential biases.
Glob Health Action. 2014;7:23103.
33. Saini R, Saini S, Sharma S. Oral sex, oral health and orogenital infections. J
Glob Infect Dis. 2010;2(1):57–62.
34. Corah NL, Gale EN, Illig SJ. Assessment of a dental anxiety scale. J Am
Dent Assoc. 1978;97(5):816–9.
35. McGrath C, Bedi R. The association between dental anxiety and oral
health-related quality of life in Britain. Community Dent Oral Epidemiol.
2004;32(1):67–72.
36. Udoye CI, Oginni AO, Oginni FO. Dental anxiety among patients
undergoing various dental treatments in a Nigerian teaching hospital. J
Contemp Dent Pract. 2005;6(2):91–8.
37. Federal Ministry of Health. Guidelines for young persons’ participation in
research and access to sexual and reproductive health services. 2014.
38. Folayan MO, Odetoyinbo M, Harrison A, Brown B. Rape in Nigeria: a silent
epidemic among adolescents with implications for HIV infection. Glob
Health Action. 2014;7:25583.
39. Arbour-Nicitopoulos KP, Faulkner GE, Irving HM. Multiple health-risk
behaviour and psychological distress in adolescence. J Can Acad Child
Adolesc Psychiatry. 2012;21(3):171–8.
40. Taylor AH. Physical activity and depression in obesity. In: Bouchard C,
Katzmarzyk PT, editors. Physical activity and obesity. Champaign: Human
Kinetics; 2010. p. 295–8.
41. Larsen RJ. Toward a science of mood regulation. Psychol Inq.
2000;11(3):129–41.
42. Thayer RE, Newman JR, McClain TM. Self-regulation of mood: Strategies
for changing a bad mood, raising energy, and reducing tension. J Pers
Soc Psychol. 1994;67(5):910–25.
43. Rolston A, Lloyd-Richardson E. What is emotion regulation and how do
we do it. Cornell research program on self-injury and recovery. http://

Page 11 of 11

44.
45.
46.

47.

48.
49.
50.
51.
52.
53.

54.
55.
56.
57.

58.
59.
60.

61.
62.
63.
64.

www.selfinjury.bctr.cornell.edu/perch/resources/what-is-emotion-regul
ationsinfo-brief.pdf. Accessed 5 June 2021.
Boricic K, Simic S, Eric JM. Demographic and socio-economic factors
associated with multiple health risk behaviours among adolescents in
Serbia: a cross sectional study. BMC Public Health. 2015;15(157):1–9.
Kipping RR, Smith M, Heron J, Hickman M, Campbell R. Multiple risk
behaviour in adolescence and socio-economic status: findings from a UK
birth cohort. Eur J Public Health. 2015;25(1):44–9.
Atorkey P, Owiredua C. Clustering of multiple health risk behaviours and
association with socio-demographic characteristics and psychological
distress among adolescents in Ghana: a latent class analysis. SSM Popul
Health. 2020;13:100707.
Seth P, Patel SN, Sales JM, DiClemente RJ, Wingood GM, Rose ES. The
impact of depressive symptomatology on risky sexual behavior and
sexual communication among African American female adolescents.
Psychol Health Med. 2011;16(3):346–56.
Mazzaferro KE, Murray PJ, Ness RB, Bass DC, Tyus N. Cook RL Depression,
stress, and social support as predictors of high-risk sexual behaviors and
STIs in young women. J Adolesc Health. 2006;39(4):601–3.
Kalmbach DA, Ciesla JA, Janata JW, Kingsberg SA. Specificity of anhedonic depression and anxious arousal with sexual problems among
sexually healthy young adults. J Sex Med. 2012;9(2):505–13.
Din HM, Shindel AW, Eisenberg ML, Breyer BN, Sharlip ID, Smith JF. Sexual
function and depressive symptoms among female North American
medical students. J Sex Med. 2011;8:391–9.
Nicolosi A, Moreira ED Jr, Villa M, Glasser DB. A population study of the
association between sexual function, sexual satisfaction and depressive
symptoms in men. J Affect Disord. 2004;82(2):235–43.
Akahbar SA, Ibrahim R. The association between depression and sexual
satisfaction among Malay elderly in Malaysia. Heliyon. 2019;5(6):e01940.
Mezones-Holguin E, Córdova-Marcelo W, Lau-Chu-Fon F, Aguilar-Silva C,
Morales-Cabrera J, Bolaños-Díaz R, Pérez-López FR, Chedraui P. Association between sexual function and depression in sexually active, midaged. Peruv Women Climact. 2011;14(6):654–60.
Nguyen NT, Subasinghe AK, Wark JD, Reavley N, Garland SM. Psychological distress and risky sexual behaviours among women aged 16–25 years
in Victoria, Australia. Aust Fam Physician. 2017;46(12):935.
Rohde P, Noell J, Ochs L, Seeley JR. Depression, suicidal ideation and STDrelated risk in homeless older adolescents. J Adolesc. 2001;24(4):447–60.
Lee E, Kim Y. A study on stress, depression and suicidal ideation according to sexual behaviours among Korean adolescents. Cent Eur J Public
Health. 2018;26(3):215–22.
Armstrong G, Jorm AF, Samson L, Joubert L, Nuken A, Singh S, Kermode
M. Association of depression, anxiety, and suicidal ideation with high-risk
behaviors among men who inject drugs in Delhi, India. J Acquir Immune
Defic Syndr. 2013;64(5):502–10.
Sales JM, Spitalnick JS, Crittenden CP, Di Clemente RJ. Depression and
sexual risk-taking in adolescents. In: Columbus F, editor. Sexual risk behaviors. Hauppauge: Nova Science Publishers Inc.; 2009.
Pechey R, Monsivais P. Socioeconomic inequalities in the healthiness
of food choices: exploring the contributions of food expenditures. Prev
Med. 2016;88:203–9.
Bolt-Evensen K, Vik FN, Stea TH, Klepp KI, Bere E. Consumption of
sugar-sweetened beverages and artificially sweetened beverages from
childhood to adulthood in relation to socioeconomic status–15 years
follow-up in Norway. Int J Behav Nutr Phys Act. 2018;15(1):1–9.
Geckova A, van Dijk JP, Groothoff JW, Post D. Socio-economic differences
in health risk behaviour and attitudes towards health risk behaviour
among Slovak adolescents. Soz Praventivmed. 2002;47(4):233–9.
Tuinstra J, Groothoff JW, van den Heuvel WJ, Post D. Socio-economic
differences in health risk behavior in adolescence: do they exist? Soc Sci
Med. 1998;47(1):67–74.
Lee B, Seo DC. Socioeconomic disparities in health risk behavior clusterings among Korean adolescents. Int J Behav Med. 2018;25(5):540–7.
Hanson MD, Chen E. Socioeconomic status and health behaviors in
adolescence: a review of the literature. J Behav Med. 2007;30(3):263–85.

Publisher’s Note

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

