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Abstract

Objectives

Mental disorders and suicidality among adolescents have been identified as a major public
health concern worldwide; however, they often do not get the necessary attention from
parents, school and health professional, and therefore are left untreated. This study aimed
to investigate the factors associated with the use of mental health services among Austra-
lian adolescents aged 13—17 with mental disorders and/or suicidality.

Methods

Adolescents aged 13-17 (n = 2134) from Young Minds Matter (YMM): the Second Austra-
lian Child and Adolescent Survey of Mental Health and Wellbeing were included in this
study. The YMM is a cross-sectional nationwide survey, in which information was collected
from both parents and adolescents (aged 13—17 years). Both bivariate and multivariate
analyses were conducted to identify the factors that have an impact on the use of mental
health services (outcome variable) in two subsamples: (1) adolescents with mental disorder
and (2) adolescents with suicidality.

Results

Overall, 740 (34.7%) and 168 (7.9%) adolescents reported a mental disorder and/or suicid-
ality, respectively. The incidence of seeking any service was higher among adolescents
with suicidality (approximately 50%) compared to those with a mental disorder (about 30%).
Girls, older age-group (15—17), adolescents living with disadvantaged families (lower-
income, less educated and unemployed parents), those who had multiple mental disorders
and history of substance use were most likely to use mental health services regardless of
mental disorder and suicidality. Health services and online services were the most popular
type of mental health service among adolescents aged 13—17 across two subgroups, while,
school and telephone services were less utilized.
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Conclusions

Many adolescents with mental disorders and/or suicidality do not use mental health ser-
vices. The findings indicate differences in factors associated with the use of mental health
services among adolescents with mental disorder and suicidality. Further research is
needed to address the specific barriers that limit the use of the services.

Introduction

Mental disorders and suicidality (ideation, plan or attempt) among adolescents is a major pub-
lic health concern due to its high prevalence and the significant burden it places on society [1-
4]. Not only are mental disorders and suicidality frequently correlated, but both are significant
contributors to premature mortality and disabling conditions and are expensive worldwide [1-
3, 5]. Globally, suicide is considered as one of the topmost causes of death among 10-24 year-
olds [6, 7]. For example, recent studies in the United States suggest that the suicide rate among
this age-group climbed 56% in 2017 from 2007 to rank it as the second leading cause of death
[8]. It is also recognized as the leading cause of death among Australian aged 15-24 years [6, 9];
the Australian Bureau of Statistics recently reported that the age-specific suicide-rate in individ-
uals aged 15-19 and 20-24 were respectively 12.3 and 14.5 deaths per 100,000 in 2018, which is
higher compared to the rate reported in 2017 [10]. Further, the presence of a mental disorder is
found to be significantly associated with suicidality with almost 20% of Australian adolescents
aged 12-17 years who attempted suicide have a diagnosable mental disorder [11]. According to
the most recent Australian mental health survey, one in 7 children and adolescents aged 4-17
years have at least one mental disorder [12], with the highest percentage of attention deficit
hyperactivity disorder (ADHD), which is about 7.4%, followed by anxiety disorders (6.9%),
major depressive disorder (2.8%) and conduct disorder (2.1%) [3, 12]. However, mental disor-
ders and suicidality among children and adolescents are often unidentified by their parents and
school teachers and left untreated by any health professionals [4, 13, 14].

In Australia, only 65% of adolescents aged 12-17 years with a mental disorder and/or sui-
cidality have used mental health services [3, 15, 16]. With so many adolescents with mental dis-
order and/or suicidality not receiving mental health services [13, 17], there is an urgent need
to investigate the factors associated with service utilization involving this group of people in
particular.

Previous studies have found several factors that are associated with the service use [1, 3, 4,
18, 19]. For example, Cuffle et al. [18] indicated that gender may have significant impact on
mental health service uses, while, other studies showed that gender may not be associated with
service use when respondents were aged under-19 in particular [4, 18, 20]. Age is another
important factor of mental health service use [3], with multiple studies claiming that children
aged more than 11-years have a higher probability of mental health problems and potential of
using mental health services [3, 21]. Previous studies also examined the impact of household
income, education and occupation of parents’ on service use for mental health problems [3, 4,
13, 14]. Steele et al. [22] showed that adolescents from low-income families were less likely to
access services, while, few other studies found no relationship between household income and
service use in adolescents [3, 23]. Similarly, several studies also showed that lower parental
education was associated with lower use of mental health services [3, 24], while other studies
[25] did not find such association between parental education and service use due to mental
health problems. Previous research also suggested that other family-related factors such as
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family type, family functioning and family stress may influence the use of mental health ser-
vices [4, 26]. For instance, findings from a study in Australia showed that adolescents from
blended-families were less likely to access mental health services compared to those from sin-
gle-parent families [26]. Finally, co-morbid illness factors such as co-occuring mental disor-
ders and suicidality in an individual are also found to be strong predictors of using mental
health services among adolescents due to the fact that mental disorders and suicidality are
closely interrelated [3, 13, 26]. For example, Brent et al. [27] reported that approximately 35—
50% of adolescents with mental disorders attempted suicide. In Australia, these differences
may be even stronger with the fact that policymakers, families and health care providers have
struggled to understand how this critical public health problem can be handled [3, 13, 26].

Several studies have examined the factors associated with mental health service use among
adolescents across countries [1, 14, 18, 24, 28], However, most of the studies have either inves-
tigated children as a group (up to age less than 18), adolescents with youth (age 10-24), or only
adults (age more than 18). Similarly, Johnson et al. [26] and Vu et al. [3] examined the factors
related to mental health service use among children aged 4-17 years in Australia. However, the
authors of the studies [3, 26] did not examine the impact of mental disorder and/or suicidality
in an adolescent on service use. Moreover, Johnson et al. [26] only investigated the differences
in factors of only two types of mental health services (i.e. health and school service) and omit-
ted telephone and online service, which are thought to be the recent preferred ones among
adolescent. To our knowledge, no individual study in Australia has directly compared the dif-
ferences in factors associated with service use among adolescents aged 13-17 years with mental
disorders and/or suicidality. Therefore, this study aimed to examine the impact of different
factors on mental health services use in adolescents aged 13-17 years, who were diagnosed
with mental disorders and/or reported suicidality.

Methodology
Data source

Cross-sectional data were analyzed from Young Minds Matter (YMM): the Second Australian
Child and Adolescent Survey of Mental Health and Wellbeing, which was conducted during
2013-2014 by the University of Western Australia (UWA) thorough the Telethon Kids Insti-
tute in collaboration with Roy Morgan Research and the Australian Government Department
of Health [17, 29] Since the YMM was ethically approved by the Human Research Ethics Com-
mittee of the Australian Government Department of Health and by the Human Research Eth-
ics Committee of the UWA [26, 29], ethical approval was not required for this paper as we
only used data from the YMM survey.

In brief, YMM employed a multi-stage, area-based random sampling technique and
designed to be representative of households with children and adolescents aged 4-17 years in
Australia [15, 29]. If more than one qualifying child was present in the household, the sample
randomly included a single child [29, 30]. In total, 6310 parents of children and adolescents
aged 4-17 years (55% eligible households) participated voluntarily in the survey through a
face-to-face interview using a structured questionnaire, and 2967 adolescents aged 11-17 years
(89% eligible youth) completed computer-based self-reported questionnaires privately to pro-
vide information on risk behaviours (e.g. suicidality, self-harm, substance use, bullying) and
service use [17, 29]. However, the survey excludes the most remote areas, homeless adoles-
cents, adolescents living in any institutional care and in households where the interviews could
not be conducted in English. A more detailed description of the methodology used for the sur-
vey will be found elsewhere [29].
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Measures

Services. Different types of mental health services used by adolescents aged 13-17years
were considered as an outcome variable in this study. All consenting parents were asked a
series of questions regarding services used for emotional or behavioural problems in the past
12-months. Self-reported information of service use was restricted to adolescents aged 13-17
years to capture true important findings as adolescents’ transitioned through puberty due to
the perceived sensitive nature of the questions. The mental health services accessed by the
adolescents included (I) health services, (II) school services, (III) telephone counselling ser-
vices and (IV) online self-help services (only available in child-data). Health services included
services provided by general medical practitioners including family physicians and paediatri-
cians, psychiatrists, psychologists, counsellors, psychotherapists, mental health nurses and
social workers in a mental health speciality setting or any setting such as hospital inpatient,
outpatient and emergency department. Examples of school services included any school or
educational institution-based programs that consisted of any special schools, special classes
within a school, and school-based therapies that a child was attending [26]. Each service was a
binary variable and responses were coded as ‘1’ for Yes and ‘0’ for No. Lastly, for both parent-
data and child-data, all types of services were combined to create an additional variable ‘Any
service’ in our analysis: whether the adolescent had ever accessed any of the four services for a
mental disorder and/or a behavioural problem like suicidality. Responses included ‘Yes’
(coded as 1 if using at least one of these services) or ‘No’ (coded as 0 otherwise).

Mental disorders. Mental disorders in the 12-months preceding the survey among ado-
lescents were assessed by the Diagnostic Interview Schedule for Children-Version IV (DIS-
C-1V) [17], which implements the criteria for mental disorders set out in the Diagnostic and
Statistical Manual of Mental Disorders—Version IV, formed by the American-Psychiatric-
Association [31]. DISC-IV modules were completed by parents as well as by adolescents.
Mental disorders included major depressive disorder, attention deficit hyperactivity disor-
der (ADHD), conduct disorder, and four types of anxiety disorders—social phobia, separa-
tion anxiety disorder, generalized anxiety disorder, and obsessive-compulsive disorder. In
this paper, binary variables were created to identify the presence of any mental disorders
using only parent-data, as it only provides information on the diagnosis of each type of men-
tal disorder among children and adolescents. Initially, social phobia, separation anxiety
disorder, generalized anxiety disorder and obsessive-compulsive disorder were categorized
into one category—anxiety disorders. We then added a variable ‘mental disorder’ in our
analysis: whether the adolescent has had any of the following types of mental disorder—anx-
iety disorders, major depressive disorder, ADHD and conduct disorder. Responses included
“Yes’ (coded as 1 if a child experiences at least one of these disorders) or ‘No’ (coded as 0 if
otherwise). In addition, a variable ‘number of mental disorder’ was included with two cate-
gories (single/multiple) in the analysis.

Suicidality. Items measuring suicidality (suicidal ideation, plans and attempts) were col-
lected from the Standard High School questionnaires of the CDC 2009 YRBS [32]. However,
due to perceived sensitive nature of the questions, suicidality was measured only in adolescents
aged 12-17 years. All yes-no response options were coded 1 for “Yes” and 0 for ‘No’. Suicidal
ideation was measured by the following question, ‘During the past 12 months, did you ever seri-
ously consider attempting suicide?’ For ideators, suicide plans and attempts were assessed with
two questions, respectively; ‘During the past 12 months, did you make a plan about how you
would attempt suicide?’; ‘Did you attempt suicide during the past 12 months?’ Responses to
these questions were used to classify ideators into two groups: (I) suicidal ideation without
plan and attempt; (II) suicidal ideation with a plan and/or attempt. Note that information
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regarding suicidality captured from only child-data, where confidentiality was maintained
regarding all responses and not shared with consenting parents [11].

Sociodemographic factors. The source of information for all the sociodemographic fac-
tors was parent data except for substance use by the child which was taken from child-data.
Covariates included—adolescents’ age (13-<15 vs. 15-17 years), gender (boys vs. girls),
remoteness (cities vs. regional/remote), household income/year (more than $130000 as high,
$52000-$129999 as medium and less than $52000 as low), parental education (bachelor,
diploma and year-10/11), parental employment (employed vs. unemployed), family type (ado-
lescents from original parents vs. adolescents from other families such as step and blended),
family functioning (very good/good vs. fair/poor), The index of relative socio-economic
advantage and disadvantage (IRSAD) quintile (lowest, second, third, fourth and highest), sub-
stance use by the child (yes vs. no).

Data analysis

The analysis in this paper uses the whole sample and several sub-samples as follows (Fig 1):

o When assessing service use the sample is restricted to adolescents aged 13-17 years across
two datasets (self-reported child-data and parent-data) to maintain age comparability across
the survey, the whole sample was used (n = 2134).

» When investigating service use by adolescents with mental disorders identified from parent-
data on the DISC-1V, the analysis involved adolescents aged 13-17 years who had a mental
disorder (n = 740).

« When examining service use by adolescents with suicidality, the analysis was undertaken on
the adolescents aged 13-17 years who reported suicidality exclusively in the self-reported
child-data (n = 168).

o The ‘Don’t know’ responses were omitted

Initially, descriptive statistics on sociodemographic and risk-behaviour correlates were cal-
culated and stratified by mental disorder and suicidality status among adolescents aged 13-17
years. Chi-square tests of significance were used to describe and compare the sample

. (oo |

740 adolescents
(with mental
disorder)
Total Sample _ .
(2,134 adolescents) f ~N
168 adolescents
(with suicidality)

- [ Sub-sample 1 ]

Fig 1. Flow-chart of selecting sample and sub-sample population for the analysis.

https://doi.org/10.1371/journal.pone.0231180.g001
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characteristics of adolescents with mental disorder and suicidality. Bivariate associations also
measured between the variables and their distributions over the outcome variables (various
services used by the adolescents) among the adolescents with mental disorder and suicidality,
separately. All associations yielding a P-value<0.05 were used to build a binary logistic regres-
sion model. Factors related to service use in adolescents with mental disorders and suicidality
was assessed with regression methods using the Stata/SE 14.1. All the estimates were weighted
to represent 13-17-year-olds in the Australian population, in which weights were calculated
according to the Deville and Sarndal’s generalized raking procedure [33]. The strength of the
associations between the use of various mental health services and sociodemographic factors
was estimated employing odds ratios (OR) and 95% confidence intervals.

Results

Table 1 provides the distribution of socio-demographic data and risk behaviour correlates for
the whole sample and among adolescents with mental disorders and suicidality, separately. Of
the 2134 adolescents included in the analyses, the mean age was 15.4, 52.1% were girls, and
adolescents from cities were oversampled. More than 40% of adolescents were from other
(step, blended and others) than original family and 42.1% were reported of using a substance.
Of the total sample, 34.4% of adolescents had a mental disorder and 7.9% had experienced sui-
cidal ideation. Adolescents who had a mental disorder were more likely from major cities
(66.8%) and the low-medium-income household (74.3%) compared to a high-income house-
hold (25.7%). Girls were twice as likely (72.0% vs. 28%, p<0.001) to report suicidality as boys.
Adolescents who reported suicidality were more likely to have a history of using any sub-
stances (79.2%, p<0.001).

Fig 2 depicts the distribution of mental health services in the whole sample and two sub-
samples (adolescents with mental disorders and adolescents with suicidality). According to
the child data, online service was the preferred one in each group; followed by health services.
While, parent data shows that health services were most likely to be accessed by the adoles-
cents. Fig 2 also shows that school services were the least used service by adolescent with men-
tal disorder and suicidality in both child data and parent data. In addition, it shows though the
percentages is low compared to other services, however, the number of adolescents who used
telephone counselling services was higher, as shown by child data compared to parent data.

Adolescents with mental disorders: Sociodemographic factors vs. mental
health services

Table 2 demonstrates in both child and parent data that a greater proportion of older age-group
(>15-17 years) tended to access all or at least one of the mental health services including online
services compared to the younger group aged 13-15 years. Both data also reported that more
girls used all types of mental health services than boys. Adolescents from low-medium income
households utilized more health services, compared to adolescents from high-income house-
holds which may be due to that adolescents from low-medium income households are more
likely to have a mental disorder. Educational background of the parents did not have such dif-
ferentiated impact on the utilization of any services. Parents’ employment found to have good
impact on mental health service use among adolescents given that employed parents are more
likely to be educated so they have better health information and more aware of the consequence
of mental disorders and suicidality. Table 2 also shows that remoteness, family functioning and
IRSAD quintile did not have a significant impact on most of the mental health services; except
for health services in child data where IRSAD quintile found to have a significant impact. As
expected, adolescents who had a history of substance use accessed more mental health services
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Table 1. Sample characteristics (i.e. Adolescents aged 13-17 years).

Characteristics Total Mental Disorder® Suicidality*
n (%) n (%) p- value n (%) p- value
Total 2134 (100.0) 740 (34.7) 168 (7.9)
Age (Mean = 15.4, SD = 1.39)
13 to <15 891 (41.8) 328 (44.3) 0.079 51(30.4) 0.002
>15t0 17 1243 (58.2) 412 (55.7) 117 (69.6)
Gender
Boys 1112 (52.1) 390 (52.7) 0.689 47 (28.0) <0.001
Girls 1022 (47.9) 350 (47.3) 121 (72.0)
Remoteness
Cities 1372 (64.3) 494 (66.8) 0.083 102 (60.7) 0.211
Regional/Remote 762 (36.7) 246 (33.2) 66 (39.3)
Household income”
Low 493 (23.1) 208 (28.1) <0.001 49 (29.2) 0.015
Medium 983 (46.1) 342 (46.2) 82 (48.8)
High 658 (30.8) 190 (25.7) 37 (22.0)
Parents’ educational level
Bachelor 684 (32.1) 198 (26.8) 0.001 46 (27.4) 0.362
Diploma 771 (36.1) 285 (38.5) 65 (38.7)
Year 10/11 679 (31.8) 257 (34.7) 57 (33.9)
Parents’ employment status
Employed 1631 (76.4) 531 (71.8) <0.001 118 (70.2) 0.023
Unemployed 503 (23.6) 209 (28.2) 50 (29.8)
Family type
Original 1275 (59.7) 404 (54.6) <0.001 86 (51.2) 0.011
Other 859 (40.3) 336 (45.4) 82 (48.8)
Family functioning
Very good/Good 1758 (82.4) 564 (76.2) <0.001 122 (72.6) <0.001
Fair/Poor 376 (17.6) 176 (23.8) 46 (27.4)
IRSAD quintile®
Lowest 323 (15.1) 135(18.2) 0.001 38 (22.6) 0.036
Second 370 (17.3) 147 (19.9) 28 (16.7)
Third 454 (21.3) 157 (21.2) 38 (22.6)
Fourth 474 (22.2) 151 (20.4) 28 (16.7)
Highest 513 (24.0) 150 (20.3) 36 (21.4)
Substance use by the childt
No 1225 (57.4) 403 (54.5) 0.045 35(20.8) <0.001
Yes 909 (42.6) 337 (45.5) 133 (79.2)

Data are shown as n (%)

P-value of association with different mental health services

$No. of children having any of the following mental disorders—ADHD or Major depressive disorder or Anxiety disorder (General anxiety/Separation anxiety/Obsessive
Compulsive Disorder/Social phobia) or conduct disorder

¥*No. of children seriously considered attempting suicide in the past 12 months

AHousehold income: Low (<$52000), Medium ($52000-$129999) and High (>$130000)

JFamily type: original families means children are natural, adopted, or foster child of both parents, and no step child; other families include step, blended and children
from families who are not natural, adopted, foster or step of either parent

“IRSAD: “The Index of Relative Socio-economic Advantage and Disadvantage (IRSAD): Summarizes information about the economic and social conditions of people
and households within an area, including both relative advantage and disadvantage measures. Low indicates relatively greater disadvantage and a lack of advantage in
general and high score indicates a relative lack of disadvantage and greater advantage in general.”

"Ever seriously try cigarette smoking, drink alcohol, cannabis or any other illegal drugs

https://doi.org/10.1371/journal.pone.0231180.t001
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Services Accessed (%) -Child data Services Accessed (%) - Parent data
OOverall BMental Disorder§ B Suicidality¥ OOverall B Mental Disorder§ B Suicidality¥
41%
54%
41% 29%
199%20%
0,
10 A) 8% £0
30, 4% 30 4% 30
1% 2% o 19 3% 1% 3% .
o e el e
Health Service* School Service  Telephone  Online Service” Health Service* School Service? Telephone Service
Service

Notes:
*Health services include private, hospital, Child and adolescent mental health services (CAMHS), public mental health, headspace centre
(i.e. one-stop-shop for young people who need help with mental health, physical and sexula health, alcohol and other drugs), community
clinics and any health professional that the children have accessed in last 12-months

~Counseling service provided by a school or by any educational institution

No. ofadolescentss having any of the following mental disorders - ADHD or Major depressive disorder or Anxiety disorder (General
anxiety /Separation anxiety/Obsessive Compulsive Disorder/Social phobia) or conduct disorder

No. ofadolescetns seriously considered attempting suicide in the past 12-months

Fig 2. Distribution of mental health services. “Health service include private, hospital, Child and adolescent mental health service (CAMHS), public
mental health.

https://doi.org/10.1371/journal.pone.0231180.9002

compared to others, except for school services in parent data. Also, adolescents with multiple
mental disorders were found to have a significant impact on the service use compared to those
with a mental disorder, except for telephone services in child data.

A binary logistic model was used to investigate the factors associated with the use of various
mental health services among adolescents with mental disorders (Table 3). According to child
data, girls were respectively 2.62 (95% CI: 1.61-4.28), 2.50 (95% CI: 1.62-3.88) and 1.95 (95%
CI: 1.31-2.91) times more likely to use health service, online service and any services com-
pared to boys, however, parent data did not show such differences in gender. Child data also
shows adolescents of unemployed parents’ were 1.84 times (95% CI: 1.04-3.24) more likely to
utilize health services compared to those from employed parents’. In parent data, it is found
that adolescents born in middle-income families tended to utilize telephone services 5.54 times
more compared to adolescents from low and high-income households and only health services
or any services were significantly associated with family type. Both data shows that adolescents
who had a history of substance use were significantly associated with all types of services com-
pared to those who do not have any exposure to substances except for school service in parent
data. Further, Table 3 shows that adolescents with more than one mental disorder were more
likely to use health service, school service or any services compared to those with single disor-
der, as reported by child data and parent data.

Adolescents with suicidality: Sociodemographic factors vs. mental health
services

The bivariate analysis between mental health service use and sociodemographic factors among
adolescents with suicidality (child data and parent data, Table 4) illustrates that more girls
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Table 2. Bivariate analysis between mental health services and sociodemographic factors in adolescents with mental disorders (n = 740).

Characteristics Child data Parent data
Health School Telephone Online Any Health School Telephone Any
Service Service Service Service Service Service Service Service Service
Total 120 (16.2) 13 (1.8) 29 (3.9) 148 (20.0) 203 (27.4) |211(28.5) 19 (2.6) 19 (2.6) 221(29.9)
Age
13 to £15 37 (30.8) 5(38.5) 12 (41.4) 51 (34.5) 74 (36.4) 75 (35.5) 12 (63.2) 3(15.8) 79 (35.7)
>15to 17 83 (69.2) 8 (61.5) 17 (58.6) 97 (65.5) 129 (63.5) | 136 (64.5) 7 (36.8) 16 (84.2) 142 (64.3)
p- value 0.001 0.668 0.745 0.007 0.008 0.002 0.094 0.011 0.002
Gender
Boys 42 (35.0) 3(23.1) 13 (44.8) 47 (31.8) 79 (38.9) 97 (46.0) 9(47.4) 4(21.0) 101 (45.7)
Girls 78 (65.0) 10 (76.9) 16 (55.2) 101 (68.2) 124 (69.0) | 114 (54.0) 10 (52.6) 15 (79.0) 120 (54.3)
p- value <0.001 0.031 0.386 <0.001 <0.001 0.021 0.637 0.005 0.013
Remoteness
Cities 84 (70.0) 8(61.5) 16 (55.2) 105 (71.0) 144 (70.9) | 130 (61.6) 11 (57.9) 15 (78.9) 138 (62.4)
Regional/Remote 36 (30.0) 5(38.5) 13 (44.8) 43 (29.0) 59 (29.1) 81 (38.4) 8(42.1) 4(21.1) 83 (37.6)
p- value 0.410 0.687 0.177 0.226 0.138 0.061 0.406 0.253 0.104
Household income
Low 40 (33.3) 3(23.1) 11 (37.9) 40 (27.0) 61 (30.0) 74 (35.1) 6(31.6) 5(26.3) 78 (35.3)
Medium 55 (45.9) 8 (61.5) 13 (44.8) 72 (48.7) 94 (46.3) 92 (43.6) 9 (47.4) 10 (52.6) 98 (44.3)
High 25 (20.8) 2 (15.4) 5(17.3) 36 (24.3) 48 (23.7) | 45(21.3) 4(21.0) 4(21.1) 45(20.3)
p- value 0.259 0.512 0.390 0.800 0.662 0.021 0.882 0.836 0.009
Parents’ education
Bachelor 32 (26.6) 4(30.8) 4(13.8) 41 (27.7) 57(28.1) | 55(26.1) 8 (42.1) 4(21.1) 58 (26.2)
Diploma 50 (41.7) 6(46.1) 16 (55.2) 63 (42.6) 83 (40.9) 79 (37.4) 7 (36.8) 10 (52.6) 84 (38.0)
Year 10/11 38 (31.7) 3(23.1) 9(31.0) 44 (29.7) 63 (31.0) 77 (36.5) 4(21.1) 5(26.3) 79 (35.8)
p- value 0.685 0.671 0.123 0.336 0.429 0.817 0.249 0.440 0.930
Parents’ employment
Employed 74 (61.7) 10 (76.9) 20 (69.0) 103 (69.6) 138 (68.0) | 137 (64.9) 14 (73.7) 13 (68.4) 144 (65.2)
Unemployed 46 (38.3) 3(23.1) 9(31.0) 45 (30.4) 65 (32.0) 74 (35.1) 5(26.3) 6(31.6) 77 (34.8)
p- value 0.007 0.676 0.733 0.514 0.161 0.009 0.850 0.744 0.009
Family type
Original 56 (46.7) 5(38.5) 13 (44.8) 76 (51.4) 103 (50.7) | 93 (44.1) 9 (47.4) 7 (36.8) 99 (44.8)
Other 64 (53.3) 8 (61.5) 16 (55.2) 72 (48.6) 100 (49.3) | 118 (55.9) 10 (52.6) 12 (63.2) 122 (55.2)
p- value 0.057 0.239 0.281 0.376 0.195 <0.001 0.522 0.115 <0.001
Family functioning
Very good/Good 89 (74.2) 10 (76.9) 24 (82.8) 114 (77.0) 155 (76.4) | 155 (73.5) 17 (89.5) 14 (73.7) 162 (73.3)
Fair/Poor 31(25.8) 3(23.1) 5(17.2) 34 (23.0) 48 (23.6) 56 (26.5) 2 (10.5) 5(26.3) 59 (26.7)
p- value 0.565 0.952 0.399 0.796 0.957 0.266 0.169 0.793 0.225
IRSAD quintile
Lowest 21(17.5) 3(23.1) 7 (24.2) 25(16.9) 34 (16.7) 39 (18.5) 2(10.5) 4(21.1) 41 (18.5)
Second 13 (10.9) 1(7.7) 3(10.3) 20 (13.5) 28 (13.8) 42 (19.9) 3(15.8) 1(5.2) 43 (19.5)
Third 36 (30.0) 4(30.7) 10 (34.5) 33(22.3) 51(25.1) |53(25.1) 5(26.3) 7 (36.8) 57 (25.8)
Fourth 25 (20.8) 2(15.4) 6(20.7) 37 (25.0) 48 (23.7) 35 (16.6) 4(21.1) 4(21.1) 37 (16.7)
Highest 25 (20.8) 3(23.1) 3(10.3) 33(22.3) 42(20.7) | 42(19.9) 5(26.3) 3(15.8) 43 (19.5)
p- value 0.025 0.747 0.205 0.176 0.061 0.373 0.845 0.329 0.255
Substance Use by the
child
No 42 (35.0) 3(23.0) 8(27.6) 52 (35.1) 79 (38.9) 92 (43.6) 9 (47.4) 6(31.6) 100 (45.3)
Yes 78 (65.0) 10 (76.9) 21 (72.4) 96 (64.9) 124 (61.1) | 119 (56.4) 10 (52.6) 13 (68.4) 121 (54.7)
(Continued)
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Table 2. (Continued)

Characteristics Child data
Health
Service

p- value <0.001

No of mental disorders

Single 58 (48.3)

Multiple 62 (51.7)

p- value <0.001

Data are shown as n (%)

School
Service

0.022

4(30.8)
9 (69.2)
0.003

Parent data

Telephone Online Any Health School Telephone Any
Service Service Service Service Service Service Service
0.003 <0.001 <0.001 <0.001 0.529 0.042 0.001

16 (55.2) 90 (60.8) 121 (59.6) | 101 (47.9) 6 (31.6) 5(26.3) 107 (48.4)
13 (44.8) 58 (39.2) 82 (40.4) | 110 (52.1) 13 (68.4) 14 (73.7) 114 (51.6)
0.103 0.017 0.001 <0.001 <0.001 <0.001 <0.001

P-value of association with different mental health services

https://doi.org/10.1371/journal.pone.0231180.t002

accessed at least one of the health services than boys and older (>15-17) age-group use services
more compared to younger (13-<15) age-group. Online service, which was limited in child
data, shows that76.7% of the adolescents who accessed online services were aged between >15-
17 years, more girls (80%) use this service than boys and majority were from low-medium
income families. Child data also shows that telephone service use is higher among adolescents
from step/blended families compared to those living with their original parents. Parent data
shows that adolescents with poor family functioning were less likely to utilize any services com-
pared to those with good family functioning. As expected, both data shows among suicidal ado-
lescents who reported of substance use accessed at least one service compared to those who did
not use substances, and adolescents with a mental disorder used health services than by those
without a mental disorder.

Table 5 highlights the mental health service use of among suicidal adolescents aged 13-17
years. Age of adolescents only had a significant impact on their use of telephone services in
parent data. While gender was significantly associated with health service and online service
use as reported in child data, and with any service as reported by parent data. Child data also
shows that adolescents from unemployed parents’ were 5.88 times (95% CI: 2.07-16.68) more
likely to use health services compared to those from working parents’. Substance use among
suicidal adolescents was only found to be significantly associated with health service use (OR
4.55,95% CI: 1.34-15.44), as reported in child data. Both child data and parents reported that
the most used service for suicidal adolescents with a mental disorder was health service com-
pared to those who do not have any mental disorder. While, only according to the parents’,
any service was 2.38 times (95% CI: 1.09-5.17) more likely to be accessed by adolescents who
reported suicidal ideation with planned and/or attempted compared to those who reported
only ideation.

Discussion

Building on previous research on mental health service use in adolescents, the findings of this
study suggest the differences in the factors influencing the service use among adolescents aged
13-17 with a mental disorder and/or suicidality.

Mental disorders and/or suicidality are frequent in adolescents aged 13-17; however, men-
tal health services were less commonly accessed by these adolescents. The results suggest that
service use in adolescents with a mental disorder was relatively low (about 27-30%) in compar-
ison to previous study findings, which varies between 33-40% [26, 34-36]. In case of suicidal
adolescents, a significant proportion (34.5% in child data and 57.1% in parent data) did not
use any services, which is similar to the previous population-based studies in the US and
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Table 3. Factors associated with mental health service uses in sub-sample I (binary regression).

Sociodemographic factors

Age (Ref. 13 to <15) >15t0 17
Gender (Ref. Boys) Girls

Remoteness (Ref. Cities) | Regional/

Remote
Household income Medium
(Ref. Low)

High
Parents’ education Diploma
(Ref. Bachelor)

Year 10/11
Parents’ employment Unemployed
(Ref. Employed)
Family type Other
(Ref. Original)
Family functioning Fair/Poor
(Ref. Very good/Good)
IRSAD quintiles Second
(Ref. Lowest)

Third

Fourth

Highest

Substance Use (Ref. No) | Yes

No of Mental disorders | Multiple
(Ref. Single)

OR = odds ratio; CI = confidence interval

Child data

Health
Service
OR (95%
CI)

1.42 (0.80,
2.55)
2.62%(1.61,
4.28)

1.01 (0.56,
1.79)

0.85 (0.44,
1.62)

0.63 (0.29,
1.33)

1.02 (0.56,
1.85)

0.58 (0.30,
1.12)
1.84** *
(1.04, 3.24)

1.40 (0.86,
2.27)

1.06 (0.61,
1.82)

0.35***
(0.14, 0.83)

1.45 (0.64,
3.28)

1.24 (0.53,
2.90)

1.10 (0.47,
2.57)

1.74°**
(0.99, 3.05)

3.23(1.98,
5.27)

School
Service

OR (95%
(0))

0.42 (0.09,
1.91)

3.29 (0.75,
14.45)

2.27 (0.60,
8.56)

2.60 (0.53,
12.63)

1.58 (0.16,
15.43)

0.66 (0.16,
2.63)

0.30 (0.07,
1.23)

0.98 (0.27,
3.51)

2.11 (0.59,
7.47)

1.31(0.35,
4.89)

0.11 (0.00,
1.47)

0.79 (0.11,
5.49)

0.46 (0.08,
2.41)

0.73 (0.13,
3.91)

5.16***
(1.01,
26.28)

6.46**
(1.58,
26.44)

Level of Significance Considered: P<0.05"**, P<0.01**, P<0.001*

Survey weight adjusted

https://doi.org/10.1371/journal.pone.0231180.t003

Telephone Online

Service Service

OR (95% CI) |OR (95%
CI)

0.65 (0.22, 1.14 (0.70,

1.84) 1.85)

1.15 (0.49, 2.50*(1.62

2.69) 3.88)

1.37 (0.54, 0.85 (0.51,

3.47) 1.40)

0.53 (0.18, 1.04 (0.55,

1.51) 1.93)

0.40 (0.12, 0.69 (0.32,

1.32) 1.45)

2.65 (0.78, 0.98 (0.58,

9.00) 1.65)

1.01 (0.30, 0.66 (0.32,

3.41) 1.45)

0.91 (0.39, 1.38 (0.80,

2.14) 2.40)

1.39 (0.59, 0.96 (0.60,

3.27) 1.53)

0.47 (0.16, 0.93 (0.57,

1.37) 1.53)

0.53 (0.12, 0.60 (0.27,

2.35) 1.31)

1.67 (0.46, 0.96 (0.43,

6.09) 2.13)

0.88 (0.25, 1.27 (0.60,

3.07) 2.72)

0.62 (0.12, 1.03 (0.46,

3.16) 2.29)

4.56** (1.65, |2.02**

12.56) (1.23,
3.33)

1.18 (0.51, 1.37 (0.89,

2.73) 2.11)

>

Any
Service
OR (95%
CI)

1.15 (0.75,
1.76)
1.95%*
(1.31,2.91)
0.76 (0.48,
1.20)

0.83 (0.49,
1.41)

0.59 (0.31,
1.13)

0.87 (0.52,
1.43)
0.59***
(0.31,1.13)
1.50 (0.94,
2.39)

1.07 (0.70,
1.64)

0.91 (0.58,
1.42)

0.60 (0.30,
1.17)

1.21 (0.62,
2.35)

1.37 (0.70,
2.65)
0.94 (0.46,
1.90)

1.82%*
(1.16, 2.87)

1.78**
(1.18, 2.69)

Parent data

Health
Service

OR (95%
CI)

0.99 (0.64,
1.53)

1.22(0.82,
1.80)

1.17 (0.73,
1.89)

0.84 (0.49,
1.45)

0.89 (0.45,
1.77)

0.61 (0.36,
1.05)

0.66 (0.36,
1.21)

1.29 (0.82,
2.03)

2.06**
(1.33,
3.19)

1.02 (0.64,
1.60)

1.14 (0.56,
2.31)

1.29 (0.66,
2.52)

0.91 (0.45,
1.83)

1.30 (0.61,
2.77)

226
(1.40,
3.64)
3.34*(2.16,
5.18)

School
Service
OR (95%
CI)

0.18"**
(0.04, 0.85)

1.25 (0.44,
3.51)

2.17 (0.51,
9.25)
0.98 (0.23,
4.11)

0.54 (0.06,
4.44)

0.22 (0.05,
1.00)
0.23** *
(0.07, 0.72)

2.33 (0.60,
8.97)

0.88 (0.26,
2.95)

0.64 (0.13,
3.00)

0.39 (0.04,
3.45)

1.79 (0.41,
7.82)

1.77 (0.34,
9.13)
1.91 (0.39,
9.31)

2.77 (0.72,
10.63)

9.96(3.14,
31.53)

Telephone
Service

OR (95% CI)

1.25 (0.23,
6.75)

3.19 (0.84,
12.06)

1.22 (0.33,
4.47)
5.54***(1.07,
28.60)

2.98 (0.46,
19.30)

0.74 (0.19,
2.78)
0.54 (0.17,
1.69)

3.03 (0.84,
10.86)

4.29 (0.97,
18.99)

0.63 (0.14,
2.69)

0.35 (0.02,
5.07)

2.57 (0.46,
14.22)

1.59 (0.29,
8.74)

1.95 (0.31,
12.00)

8.73***(1.02,
74.17)

3.90 (0.93,
16.28)

Any
Service

OR (95%
(o)1)

0.99 (0.64,
1.51)

1.22 (0.83,
1.80)

1.16 (0.72,
1.84)

0.89 (0.52,
1.52)

0.81 (0.41,
1.58)

0.59 (0.35,
1.00)

0.61 (0.34,
1.10)

1.36 (0.87,
2.13)

1.96%*
(1.28,
3.01)

1.05 (0.67,
1.67)
1.17 (0.58,
2.35)

1.47 (0.75,
2.88)

1.05 (0.53,
2.07)

1.34 (0.63,
2.83)

2.08**
(1.31,
3.23)
3.35%(2.17,
5.18)

Canada[13, 37]. This ongoing disparity may be explained by the shortage of mental health
resources and the lack of training of health professionals in the detection of mental health
problems among adolescents [4, 13]. Though, it is important to note that the quality of the
mental health care provided was not measured in this study.

The findings of the study shows that several factors were significantly associated with the
service use in adolescents aged 13-17 with mental disorders and/or suicidality. Older age
group (>15 to 17 years) tended to use more mental health services than to younger group (13
to <15 years). One explanation for this may be that older age-group is more likely to be in
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Table 4. Bivariate analysis between mental health services and sociodemographic factors in adolescents with suicidality (n = 168).

Characteristics Child data Parent data
Health School Telephone Online Any Health School Telephone Any
Service Service Service Service Service Service Service Service Service
Total 69 (41.1) 13(7.7) 26 (15.5) 90 (53.6) 110 (65.5) | 69 (41.1) 7 (4.2) 9(5.4) 72 (42.9)
Age
13 to <15 19 (27.5) 6 (46.2) 8(30.8) 21(23.3) 27 (24.5) 16 (23.2) 5(71.4) 1(11.1) 18 (25.0)
>15t0 17 50 (72.5) 7 (53.8) 18 (69.2) 69 (76.7) 83 (75.5) |53 (76.8) 2(28.6) 8 (88.9) 54 (75.0)
p- value 0.507 0.197 0.096 0.033 0.024 0.092 0.016 0.197 0.191
Gender
Boys 12 (17.4) 2 (15.4) 5(19.2) 18 (20.0) 24(21.8) | 13(18.8) 1(14.3) 1(11.1) 13 (18.1)
Girls 57 (82.6) 11 (84.6) 21 (80.8) 72 (80.0) 86 (78.2) |56(81.2) 6 (85.7) 8(88.9) 59 (81.6)
p- value 0.011 0.292 0.280 0.013 0.014 0.028 0.410 0.247 0.013
Remoteness
Cities 48 (69.6) 10 (76.9) 15 (57.7) 59 (65.5) 71 (64.5) |47 (68.1) 3(42.9) 7(77.8) 49 (68.0)
Regional/Remote 21 (30.4) 3(23.1) 11 (42.3) 31(34.4) 39(35.5) |22(31.9) 4(57.1) 2(22.2) 23 (31.9)
p- value 0.050 0.213 0.731 0.168 0.161 0.101 0.323 0.281 0.092
Household income
Low 25 (36.2) 3(23.1) 13 (50.0) 20 (22.2) 31(28.2) 19 (27.5) 3 (42.9) 2(22.2) 19 (26.4)
Medium 31 (44.9) 7 (53.8) 9 (34.6) 45 (50.0) 52 (47.3) | 35(50.7) 3 (42.9) 6 (66.7) 36 (50.0)
High 13 (18.9) 3(23.1) 4(15.4) 25 (27.8) 27 (24.5) | 15(21.8) 1(14.2) 1(11.1) 17 (23.6)
p- value 0.234 0.878 0.040 0.046 0.554 0.905 0.697 0.524 0.773
Parents’ education
Bachelor 15 (21.7) 3(23.0) 6 (23.0) 26 928.9) 28(25.4) |17 (24.7) 2(28.6) 2(22.2) 19 (26.4)
Diploma 30 (43.5) 5(38.5) 10 (38.5) 33 (36.7) 42 (38.2) |29 (42.0) 3(42.8) 4 (44.5) 30 (41.7)
Year 10/11 24 (34.8) 5(38.5) 10 (38.5) 31 (34.4) 40 (36.4) |23(33.3) 2 (28.6) 3(33.3) 23 (31.9)
p- value 0.353 0.914 0.821 0.826 0.604 0.715 0.952 0.916 0.787
Parents’ employment
Employed 37 (53.6) 10 (76.9) 14 (53.8) 64 (71.1) 74 (67.3) | 48 (69.6) 5(71.4) 6 (66.7) 50 (69.4)
Unemployed 32 (46.4) 3(23.1) 12 (46.2) 26 (28.9) 36(32.7) | 21(30.4) 2(28.6) 3(33.3) 22 (30.6)
p- value <0.001 0.583 0.047 0.790 0.247 0.873 0.944 0.810 0.846
Family type
Original 34 (49.3) 4(30.8) 8 (30.8) 49 (54.5) 55(50.0) |32 (46.4) 3 (42.8) 4(44.5) 35 (48.6)
Other 35 (50.7) 9 (69.2) 18 (69.2) 41 (45.5) 55(50.0) |37 (53.6) 4(57.1) 5 (55.5) 37 (51.4)
p- value 0.678 0.125 0.023 0.365 0.671 0.297 0.652 0.677 0.562
Family functioning
Very good/Good 49 (71.0) 9(69.2) 20 (76.9) 65 (72.2) 79 (71.8) | 43(62.3) 7 (100.0) 7(77.8) 46 (63.9)
Fair/Poor 20 (28.9) 4(30.8) 6(23.1) 25 (27.8) 31(28.2) |26(37.7) 0(0.0) 2(22.2) 26 (36.1)
p- value 0.697 0.775 0.592 0.901 0.749 0.012 0.097 0.721 0.028
IRSAD quintile
Lowest (Most disadvantaged) 18 (26.1) 4(30.8) 9 (34.6) 18 (20.0) 24 (21.8) |12(17.4) 2 (28.5) 1(11.1) 12 (16.7)
Second 7(10.2) 1(7.7) 2(7.7) 10 (11.1) 12(10.9) | 12(17.4) 1(14.3) 1(11.1) 12 (16.7)
Third 17 (24.6) 2(15.4) 6(23.1) 22 (24.4) 29 (26.4) |16 (23.2) 1(14.3) 4(44.5) 18 (25.0)
Fourth 11 (15.9) 2(15.4) 4(15.4) 16 (17.8) 19(17.3) | 10 (14.5) 1(14.3) 1(11.1) 10 (13.9)
Highest (Most advantaged) 16 (23.2) 4(30.7) 5(19.2) 24 (26.7) 26 (23.6) | 19(27.5) 2(28.5) 2(22.2) 20 (27.8)
p- value 0.402 0.734 0.471 0.131 0.056 0.428 0.967 0.572 0.263
Substance Use by the child
No 10 (14.5) 2 (15.4) 5(19.2) 14 (15.6) 17 (15.5) | 7(10.1) 0(0.0) 2(22.2) 9 (12.5)
Yes 59 (85.5) 11 (84.6) 21 (80.8) 76 (84.4) 93 (84.5) |62(89.9) 7 (100.0) 7 (77.8) 63 (87.5)
(Continued)
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Table 4. (Continued)

Characteristics Child data
Health
Service

p- value 0.091

Any Mental disorder

No 16 (23.2)

Yes 53 (76.8)

p- value <0.001

Suicidality group

Ideation without plan or 16 (23.2)

attempt

Ideation with planned and/or 33 (76.8)
attempted

p- value 0.379

Data are shown as n (%)

Parent data

School Telephone Online Any Health School Telephone Any
Service Service Service Service Service Service Service Service
0.615 0.827 0.070 0.018 0.004 0.166 0.916 0.021
3(23.1) 11 (42.3) 32 (35.6) 39(35.5) | 9(13.0) 1(14.3) 2(22.2) 11 (15.3)
10 (76.9) 15 (57.7) 58 (64.4) 71 (64.5) | 60 (87.0) 6 (85.7) 7 (77.8) 61 (84.7)
0.170 0.889 0.119 0.042 <0.001 0.141 0.237 <0.001
1(7.7) 7(26.9) 27 (30.0) 32(29.1) | 14(20.3) 1(14.3) 2(222) 14 (19.4)
12 (92.3) 19 (73.1) 63 (70.0) 78 (70.9) | 55(79.7) 6 (85.7) 7 (77.8) 58 (80.6)
0.106 0.986 0.312 0.353 0.112 0.446 0.751 0.063

P-value of association with different mental health services

https://doi.org/10.1371/journal.pone.0231180.t004

situations (e.g. access to the Internet and telephone) where they can use mental health services
easily compared to younger group [4]. Consistent with previous research [28, 38, 39], the pres-
ent study has also shown that girls than boys either with mental disorder or suicidality were
more likely to use mental health services. This is may be due to the fact that girls are experienc-
ing more mental health problems than boys in the adolescence [4]. Amongst other factors, the
fact that fewer boys were using mental health services could be attributed to their lower per-
ceived need for mental health support due to mental health problems, their preference for self-
management and their lack of knowledge about where to get services, and more negative atti-
tudes towards health service providers [39-41]. The results also show that adolescents with
mental disorders and suicidality living in families with unemployed parents, low-medium
income, or with other families (i.e. combination of sole, step and blended parent) accessed
more mental health services than those in families that were least disadvantaged. Previous
studies claimed that the service use is higher among disadvantaged families because mental
health problems are more prevalent among adolescents in these families [15, 26]. Interestingly,
the findings also suggest that substance use by the adolescents is significantly associated with
service use in both subgroups, which is not similar with the previous research [42] and shows
the increasing importance of service use among adolescents with the habit of substance use.
Also, confirming the previous research [43], the present study shows that adolescents with
multiple mental disorders more likely to access health services, school services or any services
compared to those with single mental disorder. This is may be because individuals with multi-
ple mental disorders undergo more adverse social consequences such as stigma, stress, social
withdrawal, family conflict, and financial problems, and as a result seeking professional help
for mental health problems [43, 44]. Furthermore, among suicidal adolescents, suicidal idea-
tion with planned and/or attempted group accessed more mental health services compared to
ideators group only. However, these differences were not statistically significant, which most
likely results due to small sample size. Overall, results indicated that the increased service use
by adolescents with mental disorders and/or suicidality was noticeable for health services and
online services, which is corroborated and expanded on those from previous studies in Austra-
lia [26, 45]. Further, data revealed that adolescents in both subpopulations did not use school
services and telephone services as they were expected, which may results from an uptake of
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Table 5. Factors associated with mental health service uses in sub-sample II (binary regression).

Sociodemographic factors

Age (Ref. 13 to <15) >15to 17
Gender (Ref. Boys) Girls
Remoteness (Ref. Cities) Regional/Remote
Household income Medium
(Ref. Low)

High
Parents’ education Diploma

(Ref. Bachelor)
Year 10/11

Parents’ employment Unemployed
(Ref. Employed)

Family type (Ref. Original) Other

Family functioning Fair/Poor
(Ref. Very good/Good)
IRSAD quintiles Second
(Ref. Lowest)
Third
Fourth
Highest
Substance Use (Ref. No) Yes

Mental disorder (Ref. No.) Yes

Ideators (Ref. Ideation Ideation with planned
without plan or attempt) and/or attempted

OR = odds ratio; CI = confidence interval

Child data Parent data

Health School Telephone Online Any Health School Telephone Any Service
Service Service Service Service Service Service Service Service

OR (95% OR (95% OR (95% CI) | OR (95% OR (95% OR (95% OR (95% OR (95% CI) OR (95%
CI) CI) CI) CI) CI) CI) CI)

0.73 (0.30, | 0.34(0.09, |1.21(0.41, 1.78 (0.79, | 1.72(0.77, | 0.96 (0.41, | 0.03(0.00, | 11.47***(1.29, | 0.89 (0.38,
1.79) 1.32) 3.55) 4.00) 3.87) 2.24) 1.02) 101.57) 2.08)
2.75%* 2.24(0.47, | 2.02(0.46, 2.39%** 2.21(0.98, | 2.18(0.88, 3.18 (0.08, 3.13 (0.20, 241
(1.04,7.29) | 10.62) 8.86) (1.11,5.13) | 4.94) 5.36) 113.43) 47.75) (1.01, 5.74)
0.71 (0.32, 0.58 (0.12, | 1.76 (0.61, 0.88 (0.41, 1.17 (0.51, | 0.74 (0.31, 2.89 (0.50, 0.61 (0.13, 0.81 (0.36,
1.59) 2.73) 5.10) 1.85) 2.65) 1.72) 16.71) 2.78) 1.86)

0.46 (0.15, 2.07 (0.31, | 0.34(0.09, 1.60 (0.64, 0.82 (0.29, | 1.01(0.35, 0.44 (0.00, 1.75 (0.19, 1.00 (0.35,
1.41) 13.55) 1.30) 3.98) 2.36) 2.86) 85.36) 15.47) 2.82)

0.40 (0.10, 2.66 (0.25, | 0.29 (0.04, 2.62(0.71, 1.29 (0.29, |0.51(0.12, 0.57 (0.00, 0.24 (0.01, 0.78 (0.19,
1.61) 28.25) 1.74) 9.60) 5.60) 2.13) 43.74) 5.02) 3.18)

0.81 (0.27, 0.93 (0.15, | 0.91(0.17, 1.21 (0.42, 1.32(0.44, | 0.36(0.10, 0.16 (0.01, 0.72 (0.10, 0.35 (0.10,
2.39) 5.73) 4.74) 3.45) 3.98) 1.23) 1.89) 5.03) 1.16)

0.63 (0.10, 0.90 (0.14, | 0.91 (0.19, 2.26 (0.71, 2.86 (0.83, | 0.45 (0.10, 0.81 (0.04, 1.89 (0.39, 0.40 (0.09,
1.61) 5.57) 4.40) 7.11) 9.84) 1.98) 15.36) 9.01) 1.69)
5.88"%(2.07, | 0.75(0.09, | 1.58 (0.48, 1.16 (0.47, 1.90 (0.71, | 1.14(0.43, 1.56 (0.24, 1.08 (0.18, 1.17 (0.44,
16.68) 6.11) 5.18) 2.84) 5.10) 3.06) 9.87) 6.31) 3.10)

112 (046, | 4.11(0.95, | 3.59 (1.29, 0.85 (0.40, | 1.47 (0.64, | 2.04 (0.81, | 0.69 (0.06, | 1.30 (0.37, 1.73 (0.73,
2.69) 17.74) 10.02) 1.79) 3.38) 5.12) 7.29) 4.58) 4.09)

0.80 (0.33, | 1.07(0.26, |0.60(0.17, 0.94 (0.42, | 0.80(0.35, | 1.36 (0.62, |- 0.41 (0.07, 1.18 (0.54,
1.88) 4.36) 2.15) 2.09) 1.82) 2.97) 2.41) 2.56)
0.27* (0.07, | 0.21 (0.01, | 0.32(0.05, 0.73 (0.22, 0.55(0.13, | 1.27 (0.28, 2.43(0.01, 0.91 (0.03, 1.30 (0.31,
1.02) 3.02) 2.02) 2.38) 2.33) 5.77) 442.14) 23.49) 5.47)

1.41 (0.40, 0.49 (0.06, | 1.71(0.28, 1.13 (0.38, 2.36 (0.70, | 1.06 (0.28, 4.38 (0.03, 4.37 (0.36, 1.48 (0.39,
4.96) 3.99) 10.29) 3.34) 7.99) 4.07) 620.39) 51.67) 5.52)

2.41 (0.62, 0.62 (0.07, | 1.68 (0.41, 1.44 (0.52, 2.47 (0.71, | 1.68 (0.40, 0.69 (0.02, 2.04 (0.09, 1.38 (0.33,
9.37) 5.14) 6.91) 3.94) 8.52) 7.04) 19.64) 43.91) 5.69)

2.03 (0.51, 0.83 (0.09, | 2.47 (0.55, 2.05 (0.61, 3.15(0.86, | 2.54 (0.60, 4.17 (0.14, 1.75 (0.15, 2.03 (0.51,
8.03) 7.46) 10.92) 6.87) 11.51) 10.77) 121.74) 20.01) 8.03)
4.55"%(1.34, | 2.79 (0.28, | 1.03 (0.28, 1.76 (0.67, 2.18 (0.80, | 3.11(0.74, - 0.67 (0.13, 2.61(0.71,
15.44) 27.88) 3.77) 4.66) 5.92) 12.94) 3.45) 9.50)
4.88%(2.17, | 4.32(0.74, | 0.83 (0.28, 1.60 (0.78, 1.81(0.80, | 12.01%* 10.79** 3.58 (0.33, 9.67%(3.31,
10.98) 24.93) 2.43) 3.28) 4.08) (3.69, 39.05) | (1.81, 64.29) | 38.05) 28.24)
1.39 (0.49, 5.29 (0.35, | 1.05(0.34, 0.72 (0.32, 0.57 (0.22, | 1.98 (0.90, 1.91 (0.06, 1.81 (0.52, 2.38"*
3.90) 79.67) 3.17) 1.62) 1.48) 432) 60.56) 6.33) (1.09, 5.17)

Level of Significance Considered: P<0.05***, P<0.01**, P<0.001*

Survey weight adjusted

https://doi.org/10.1371/journal.pone.0231180.t005

online service among adolescents [26]. Further research is needed supporting the efficacy of
school and telephone services in adolescents aged 13-17 with mental disorders and/or
suicidality.

This study has a few limitations that deserve to be mentioned. First, information on suicid-
ality was from self-reported child data and not based on validated screening/assessment tools;
hence stigma may have resulted in underreporting. Second, some determinants such as dura-
tion, waiting times, past experiences with accessed services were not included in the analysis,
which can be serious barriers to mental health service uses [38]. The study is also limited by
the fact that it did not examine whether the service use improved the mental health problems
in adolescents, their performance in schools and social functioning [3]. Lastly, the reliability of
recall as the analysis was based on a cross-sectional data which limits causal inferences. How-
ever, this is the most plausible method, and has been validated in earlier studies and accepted
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by experts in the field [46]. However, findings of the study provided a better understanding of
the several factors that have an impact on mental health service use in adolescents with mental
disorder and suicidality using nationally representative data.

Conclusion

For many adolescents experiencing mental disorders and/or suicidality, mental health service
uses remain low; which may be fueled by the lack of understanding of the factors that affecting
mental health services in adolescents aged 13-17 years. The results indicated that some factors
must be more clearly understood to facilitate increased service use by adolescents with mental
disorder and/or suicidality. For instance, in adolescents with mental disorder and suicidality,
there is inequitable access to services among subgroups such boys and adolescents from disad-
vantaged families. Innovative initiatives are necessary to reach this community. Additional
research should address the specific barriers that may limit the use of mental health services,
school and telephone counseling services in particular.

Acknowledgments

The paper is a part of the PhD study of the first author. The PhD program was funded by the
University of Southern Queensland, Australia. The authors would like to thank the Telethon
Kids Institute, The University of Western Australia, Roy Morgan Research, the Australian
Government Department of Health for conducting the survey, and the Australian Data
Archive for providing the YMM data set. The authors also would like to thank Dr Barbara
Harmes for proofreading the manuscript before submission.

Author Contributions
Conceptualization: Md. Irteja Islam.

Data curation: Md. Irteja Islam.

Formal analysis: Md. Irteja Islam.
Methodology: Md. Irteja Islam, Enamul Kabir.
Project administration: Rasheda Khanam.
Resources: Rasheda Khanam.

Software: Md. Irteja Islam.

Supervision: Rasheda Khanam, Enamul Kabir.
Validation: Rasheda Khanam, Enamul Kabir.
Writing - original draft: Md. Irteja Islam.

Writing - review & editing: Rasheda Khanam, Enamul Kabir.

References

1. Rhodes AE, Bethell J, Bondy SJ. Suicidality, depression, and mental health service use in Canada. The
Canadian Journal of Psychiatry. 2006; 51(1):35—41. https://doi.org/10.1177/070674370605100107
PMID: 16491982

2. Slade T, Johnston A, Oakley Browne M, Andrews G, Whiteford H. National Survey of Mental Health
and Wellbeing: methods and key findings. Aust. N. ZJ Psychiatry 43 (7), 594-605. 2007.

3. VuX-BB, Biswas RK, Khanam R, Rahman M. Mental health service use in Australia: The role of family
structure and socio-economic status. Children and Youth Services Review. 2018; 93:378-89.

PLOS ONE | https://doi.org/10.1371/journal.pone.0231180  April 10, 2020 15/17


https://doi.org/10.1177/070674370605100107
http://www.ncbi.nlm.nih.gov/pubmed/16491982
https://doi.org/10.1371/journal.pone.0231180

PLOS ONE

Service use among Australian adolescents with mental disorder and suicidality

10.

1.

12
13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

Cheung A, Dewa C, Cairney J, Veldhuizen S, Schaffer A. Factors associated with use of mental health
services for depressed and/or suicidal youth aged 15—-24. Community Mental Health Journal. 2009; 45
(4):300-6. https://doi.org/10.1007/s10597-009-9205-8 PMID: 19562486

Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, Walters EE. Lifetime prevalence and age-of-
onset distributions of DSM-1V disorders in the National Comorbidity Survey Replication. Archives of
general psychiatry. 2005; 62(6):593-602. https://doi.org/10.1001/archpsyc.62.6.593 PMID: 15939837

Kinchin I, Doran C. The cost of youth suicide in Australia. International journal of environmental
research and public health. 2018; 15(4):672.

WHO. Preventing suicide: a global imperative. Geneva, Switzerland: World Health Organization; 2014.
Report No.: 9241564776.

Curtin SC, Heron MP. Death rates due to suicide and homicide among persons aged 10-24: United
States, 2000-2017. 2019.

Christensen H, O’Neil D, editors. Suicide prevention in Australia using online interventions2018: Austra-
lian Primary Health Care Research Institute (APHCRI), The Australian National University.

ABS. Causes of Death, Australia, 2018 2018 [https://mindframe.org.au/suicide/data-statistics/abs-data-
summary-2018.

Zubrick SR, Hafekost J, Johnson SE, Lawrence D, Saw S, Sawyer M, et al. Suicidal behaviours: preva-
lence estimates from the second Australian Child and Adolescent Survey of Mental Health and Wellbe-
ing. Australian & New Zealand Journal of Psychiatry. 2016; 50(9):899-910.

AIHW. Mental health services In brief 2019. Canberra, Australia; 2019.

Cheung AH, Dewa CS. Mental health service use among adolescents and young adults with major
depressive disorder and suicidality. The Canadian Journal of Psychiatry. 2007; 52(4):228-32. https://
doi.org/10.1177/070674370705200404 PMID: 17500303

Lin E, Goering P, Offord DR, Campbell D, Boyle MH. The use of mental health services in Ontario: epi-
demiologic findings. The Canadian Journal of Psychiatry. 1996; 41(9):572-7. https://doi.org/10.1177/
070674379604100905 PMID: 8946080

Lawrence D, Johnson S, Hafekost J, Boterhoven de Haan K, Sawyer M, Ainley J, et al. The mental
health of children and adolescents: Report on the second Australian child and adolescent survey of
mental health and wellbeing. 2015.

Sheppard R, Deane FP, Ciarrochi J. Unmet need for professional mental health care among adoles-
cents with high psychological distress. Australian & New Zealand Journal of Psychiatry. 2018; 52
(1):59-67.

Lawrence D, Hafekost J, Johnson SE, Saw S, Buckingham WJ, Sawyer MG, et al. Key findings from

the second Australian child and adolescent survey of mental health and wellbeing. Australian & New
Zealand Journal of Psychiatry. 2016; 50(9):876—86.

Cuffe SP, Waller JL, Addy CL, McKeown RE, Jackson KL, Moloo J, et al. A longitudinal study of adoles-
cent mental health service use. The Journal of Behavioral Health Services & Research. 2001; 28(1):1-11.

Bergeron E, Poirier L-R, Fournier L, Roberge P, Barrette G. Determinants of service use among young
Canadians with mental disorders. The Canadian Journal of Psychiatry. 2005; 50(10):629-36. https://
doi.org/10.1177/070674370505001009 PMID: 16276854

Zwaanswijk M, Verhaak PF, Bensing JM, Van der Ende J, Verhulst FC. Help seeking for emotional and
behavioural problems in children and adolescents. European child & adolescent psychiatry. 2003; 12
(4):153-61.

Merikangas KR, Nakamura EF, Kessler RC. Epidemiology of mental disorders in children and adoles-
cents. Dialogues in clinical neuroscience. 2009; 11(1):7. PMID: 19432384

Steele L, Dewa C, Lee K. Socioeconomic status and self-reported barriers to mental health service use.
The Canadian Journal of Psychiatry. 2007; 52(3):201-6. https://doi.org/10.1177/070674370705200312
PMID: 17479529

Roy-Byrne PP, Joesch JM, Wang PS, Kessler RC. Low socioeconomic status and mental health care
use among respondents with anxiety and depression in the NCS-R. Psychiatric Services. 2009; 60
(9):1190-7. https://doi.org/10.1176/ps.2009.60.9.1190 PMID: 19723733

Wang PS, Lane M, Olfson M, Pincus HA, Wells KB, Kessler RC. Twelve-month use of mental health
services in the United States: results from the National Comorbidity Survey Replication. Archives of
general psychiatry. 2005; 62(6):629—40. https://doi.org/10.1001/archpsyc.62.6.629 PMID: 15939840

Zimmerman FJ. Social and economic determinants of disparities in professional help-seeking for child men-
tal health problems: Evidence from a national sample. Health services research. 2005; 40(5p1):1514—33.

Johnson SE, Lawrence D, Hafekost J, Saw S, Buckingham WJ, Sawyer M, et al. Service use by Austra-
lian children for emotional and behavioural problems: Findings from the second Australian Child and

PLOS ONE | https://doi.org/10.1371/journal.pone.0231180  April 10, 2020 16/17


https://doi.org/10.1007/s10597-009-9205-8
http://www.ncbi.nlm.nih.gov/pubmed/19562486
https://doi.org/10.1001/archpsyc.62.6.593
http://www.ncbi.nlm.nih.gov/pubmed/15939837
https://mindframe.org.au/suicide/data-statistics/abs-data-summary-2018
https://mindframe.org.au/suicide/data-statistics/abs-data-summary-2018
https://doi.org/10.1177/070674370705200404
https://doi.org/10.1177/070674370705200404
http://www.ncbi.nlm.nih.gov/pubmed/17500303
https://doi.org/10.1177/070674379604100905
https://doi.org/10.1177/070674379604100905
http://www.ncbi.nlm.nih.gov/pubmed/8946080
https://doi.org/10.1177/070674370505001009
https://doi.org/10.1177/070674370505001009
http://www.ncbi.nlm.nih.gov/pubmed/16276854
http://www.ncbi.nlm.nih.gov/pubmed/19432384
https://doi.org/10.1177/070674370705200312
http://www.ncbi.nlm.nih.gov/pubmed/17479529
https://doi.org/10.1176/ps.2009.60.9.1190
http://www.ncbi.nlm.nih.gov/pubmed/19723733
https://doi.org/10.1001/archpsyc.62.6.629
http://www.ncbi.nlm.nih.gov/pubmed/15939840
https://doi.org/10.1371/journal.pone.0231180

PLOS ONE

Service use among Australian adolescents with mental disorder and suicidality

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

Adolescent Survey of Mental Health and Wellbeing. Australian & New Zealand Journal of Psychiatry.
2016; 50(9):887-98.

Brent DA. Depression and suicide in children and adolescents. Pediatrics in review. 1993; 14(10):380—
8. https://doi.org/10.1542/pir.14-10-380 PMID: 8255818

Wu P, Hoven CW, Cohen P, Liu X, Moore RE, Tiet Q, et al. Factors associated with use of mental health
services for depression by children and adolescents. Psychiatric services. 2001; 52(2):189-95. https://
doi.org/10.1176/appi.ps.52.2.189 PMID: 11157117

Hafekost J, Lawrence D, Boterhoven de Haan K, Johnson SE, Saw S, Buckingham WJ, et al. Methodol-
ogy of young minds matter: The second Australian child and adolescent survey of mental health and
wellbeing. Australian & New Zealand Journal of Psychiatry. 2016; 50(9):866—75.

Thomas HJ, Connor JP, Lawrence DM, Hafekost JM, Zubrick SR, Scott JG. Prevalence and correlates
of bullying victimisation and perpetration in a nationally representative sample of Australian youth. Aus-
tralian & New Zealand Journal of Psychiatry. 2017; 51(9):909—-20.

Association AP. Diagnostic and Statistical Manual of Mental Disorders ( 4th edn, text revision)(DSM—
IV=TR) 4th, Text revision ed. Washington, DC: American Psychiatric Association; 2000.

CDC. Youth Risk Behavior Surveillance—United States. Centers for Disease Control and Prevention;
2013.

Deville J-C, Sérndal C-E. Calibration estimators in survey sampling. Journal of the American statistical
Association. 1992; 87(418):376-82.

Andrews G, Henderson S, Hall W. Prevalence, comorbidity, disability and service utilisation: overview
of the Australian National Mental Health Survey. The British Journal of Psychiatry. 2001; 178(2):145—
53.

Andrews G, Issakidis C, Carter G. Shortfall in mental health service utilisation. The British Journal of
Psychiatry. 2001; 179(5):417-25.

Lesage A. Prevalence of Mental lliness and Related Service Untilization in Canada: An Analysis of the
Canadian Community Health Survey: Canadian Collaborative Mental Health Initiative; 2006.

Freedenthal S. Racial disparities in mental health service use by adolescents who thought about or
attempted suicide. Suicide and Life-Threatening Behavior. 2007; 37(1):22—34. https://doi.org/10.1521/
suli.2007.37.1.22 PMID: 17397277

Fleury M-J, Ngui A, Bamvita J-M, Grenier G, Caron J. Predictors of healthcare service utilization for
mental health reasons. International journal of environmental research and public health. 2014; 11
(10):10559-86. https://doi.org/10.3390/ijerph111010559 PMID: 25321874

Dey M, Jorm AF. Social determinants of mental health service utilization in Switzerland. International
journal of public health. 2017; 62(1):85-93. https://doi.org/10.1007/s00038-016-0898-5 PMID:
27628490

Slaunwhite AK. The role of gender and income in predicting barriers to mental health care in Canada.
Community mental health journal. 2015; 51(5):621-7. https://doi.org/10.1007/s10597-014-9814-8
PMID: 25563485

Johnson JL, Oliffe JL, Kelly MT, Galdas P, Ogrodniczuk JS. Men’s discourses of help-seeking in the
context of depression. Sociology of health & illness. 2012; 34(3):345-61.

Reavley NJ, Cvetkovski S, Jorm AF, Lubman DI. Help-seeking for substance use, anxiety and affective
disorders among young people: results from the 2007 Australian National Survey of Mental Health and
Wellbeing. Australian and New Zealand Journal of Psychiatry. 2010; 44(8):729-35. https://doi.org/10.
3109/00048671003705458 PMID: 20636194

Fleury M-J, Grenier G, Bamvita J-M, Perreault M, Caron J. Determinants associated with the utilization
of primary and specialized mental health services. Psychiatric Quarterly. 2012; 83(1):41-51. https://doi.
org/10.1007/s11126-011-9181-3 PMID: 21607642

Guzzetta F, Miglio R, Santone G, Picardi A, Norcio B, Bracco R, et al. First-ever admitted psychiatric
inpatients in ltaly: clinical characteristics and reasons contributing to admission: findings from a national
survey. Psychiatry research. 2010; 176(1):62-8. https://doi.org/10.1016/j.psychres.2008.11.005 PMID:
20089315

Pirkis JE, Burgess PM, Meadows GN, Dunt DR. Suicidal ideation and suicide attempts as predictors of
mental health service use. Medical journal of Australia. 2001; 175(10):542—-5. PMID: 11795546

Kessler RC, Walters EE. Epidemiology of DSM-III-R major depression and minor depression among
adolescents and young adults in the national comorbidity survey. Depression and anxiety. 1998; 7
(1):3—-14. https://doi.org/10.1002/(sici)1520-6394(1998)7:1<3::aid-da2>3.0.co;2-f PMID: 9592628

PLOS ONE | https://doi.org/10.1371/journal.pone.0231180  April 10, 2020 17/17


https://doi.org/10.1542/pir.14-10-380
http://www.ncbi.nlm.nih.gov/pubmed/8255818
https://doi.org/10.1176/appi.ps.52.2.189
https://doi.org/10.1176/appi.ps.52.2.189
http://www.ncbi.nlm.nih.gov/pubmed/11157117
https://doi.org/10.1521/suli.2007.37.1.22
https://doi.org/10.1521/suli.2007.37.1.22
http://www.ncbi.nlm.nih.gov/pubmed/17397277
https://doi.org/10.3390/ijerph111010559
http://www.ncbi.nlm.nih.gov/pubmed/25321874
https://doi.org/10.1007/s00038-016-0898-5
http://www.ncbi.nlm.nih.gov/pubmed/27628490
https://doi.org/10.1007/s10597-014-9814-8
http://www.ncbi.nlm.nih.gov/pubmed/25563485
https://doi.org/10.3109/00048671003705458
https://doi.org/10.3109/00048671003705458
http://www.ncbi.nlm.nih.gov/pubmed/20636194
https://doi.org/10.1007/s11126-011-9181-3
https://doi.org/10.1007/s11126-011-9181-3
http://www.ncbi.nlm.nih.gov/pubmed/21607642
https://doi.org/10.1016/j.psychres.2008.11.005
http://www.ncbi.nlm.nih.gov/pubmed/20089315
http://www.ncbi.nlm.nih.gov/pubmed/11795546
https://doi.org/10.1002/(sici)1520-6394(1998)7:1<3::aid-da2>3.0.co;2-f
http://www.ncbi.nlm.nih.gov/pubmed/9592628
https://doi.org/10.1371/journal.pone.0231180

