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and mental health disorders amongst
young people attending primary care
improve health outcomes? A systematic
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Abstract

Background: Adolescence and young adulthood are important developmental periods. Screening for health
compromising behaviours and mental health disorders during routine primary care visits has the potential to assist
clinicians to identify areas of concern and provide appropriate interventions. The objective of this systematic review
is to investigate whether screening and subsequent interventions for multiple health compromising behaviours and
mental health disorders in primary care settings improves the health outcomes of young people.

Methods: Using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines,
literature searches were conducted in Medline, PsycINFO, Scopus and Cochrane Library databases (Prospero
registration number CRD42013005828) using search terms representing four thematic concepts: primary care,
young people, screening, and mental health and health compromising behaviour. To be eligible for inclusion,
studies had to: include a measure of health outcome; include at least 75 % of participants aged under 25 years; use
a screening tool that assessed more than one health domain; and be conducted within a primary care setting. Risk
of bias was assessed using the Quality Rating Scale.

Results: From 5051 articles identified, nine studies fulfilled the inclusion criteria and were reviewed: two
randomised controlled trials (RCTs), one pilot RCT, two clustered RCTs, one randomised study with multiple
intervention groups and no control group, one cluster RCT with two active arms, one longitudinal study and one
pre-post study. Seven studies, including two RCTs and one clustered RCT, found positive changes in substance use,
diet, sexual health or risky sexual behaviour, alcohol-related risky behaviour, social stress, stress management,
helmet use, sleep and exercise. Of only two studies reporting on harms, one reported a negative health outcome of
increased alcohol use.

Conclusions: There is some evidence that the use of screening and intervention with young people for mental
health disorder or health compromising behaviours in clinical settings improves health outcomes. Along with other
evidence that young people value discussions of health risks with their providers, these discussions should be part
of the routine primary care of young people. Further quality studies are needed to strengthen this evidence.
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Background
Health compromising behaviours and mental health in
adolescence
Adolescence is an important developmental period for
physical, cognitive, social and emotional growth. It is
also a time when health and lifestyle habits and behav-
iours that influence adult health are initiated [1]. The
terms adolescent, youth, teenager and young people are
defined by different age ranges but also tend to be used
interchangeably. A comprehensive overview of adoles-
cent development presents a contemporary argument in
favour of grouping these terms because the age range of
10 to 24 years captures the physical and psychosocial
changes that typically occur in transition from childhood
to adult maturity [1]. Hence, unless otherwise stated, the
term young people is used in this article to refer to those
aged 10 to 24.
In young people aged 10 to 24 substance use, poor

diet, lack of exercise and mental disorders are the causes
of significant disability [2]. Seventy-five per cent of men-
tal illnesses begin before the age of 25 years with one in
four young people experiencing mental health disorders,
most commonly anxiety, affective disorders and
substance use disorders [3]. These health compromising
behaviours and mental health disorders are likely to co-
occur and have the potential to adversely affect physical
and mental health, and development [4].

Opportunities for detecting health compromising
behaviours and mental health disorders in primary care
Despite the high prevalence and co-occurrence of health
compromising behaviours and mental health disorders,
few young people seek professional help or support [5].
In Australia and worldwide, around 70 to 90 % of young
people attend primary care at least once within a 12-
month period [6, 7]. Whilst these consultations most
commonly occur for physical complaints [7, 8], this
regular attendance suggests that primary care practi-
tioners are in the unique position to deliver opportunis-
tic screening for mental health and health compromising
behaviours as part of young people’s routine health care,
providing early intervention and referrals where neces-
sary. Indeed, more than 80 % of primary care practi-
tioners agree that they should be responsible for
identifying mental health disorders, substance abuse and
behaviour problems in young people [9]. Young people
also report wanting to discuss these sensitive issues with
their primary care practitioner [10].

Barriers to screening for and intervening with health
compromising behaviours and mental health disorders in
primary care
There are a number of major barriers to screening for
and intervening with health compromising behaviours

and mental health disorders in the health care setting.
Practitioners report barriers to preventive care as includ-
ing a lack of time to screen multiple health areas [11],
feeling uncomfortable raising sensitive issues that are
not the presenting issue [12], lack of awareness or skill
[13], and a lack of confidence and self-efficacy in man-
aging issues with young people [14]. Young people re-
port concerns about embarrassment in disclosing
health concerns and a lack of knowledge about avail-
able services [7, 15, 16]. The lack of private and con-
fidential settings are also a barrier; young people who
spend time alone with their primary care practitioners
are more likely than those who do not to discuss sen-
sitive topics [17].
The identification of emotional distress by primary

care practitioners is highly correlated with young people
recognising and expressing that they have a problem
[18]. Apart from efforts to increase mental health liter-
acy amongst young people, a screening framework that
facilitates discussion of health and lifestyle is likely to in-
crease disclosure and enhance engagement [19]. While
screening for health compromising behaviours and men-
tal health disorders do not strictly mirror screening for a
disease process with a known pre-disease phase (for ex-
ample dysplastic cells predating carcinoma in situ), peak
health bodies recommend screening young people for
health compromising behaviours and mental health dis-
orders in primary practice [20–22]. Screening facilitates
early intervention or preventive counselling efforts as
young people do not often volunteer these issues as con-
cerns to their health care providers [7].

Available tools for screening for health compromising
behaviours and mental health disorders and useful
interventions
There are many screening tools for young people that
focus on individual health domains, such as substance
use [23], depression [24] physical activity [25] and sui-
cide risk [26]. However, the use of tools or frameworks
that enable screening of multiple health domains have a
potential advantage as they address the co-occurrence of
health compromising behaviours and mental health dis-
orders in young people [27–29]. The United States and
Australia have national guidelines for prevention and
health promotion services to young people in primary
care [21, 22]. These guidelines are age-appropriate and
cover multiple and related domains, including physical
health, social and academic competence, emotional well-
being, risk reduction and violence and injury prevention.
They allow primary care practitioners to normalise sen-
sitive issues, guide discussion about behaviour and pro-
mote healthy lifestyle behaviours [30], in addition to
increasing recognition of health problems that may
otherwise go undetected [31].
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Screening typically does not occur in isolation and, as
recommended by national guidelines, should be followed
up with appropriate interventions such as motivational
interviewing [32], referrals to specialty care [33] or the
provision of health education materials [34]. There is
evidence to suggest that interventions for specific de-
tected health issues in young people can improve de-
pression symptoms [35], decrease weight in the obese
[36] and reduce sexually transmitted infections [37].
Given these advantages, screening followed up by appro-
priate intervention in the primary care setting can be
conceptualised as a health promotion strategy.

Evidence for benefits of screening and intervening for
multiple and commonly co-occurring health compromising
behaviours and mental health disorders
Despite the potential benefits of screening for and inter-
vening with multiple and commonly co-occurring health
compromising behaviours and mental health disorders,
there have been few studies that investigate the actual
health impacts of interventions across multiple behav-
ioural or risk areas. One systematic review of clinical tri-
als by Moyer et al. [38] found that there was limited
evidence to support screening and preventive interven-
tions in young people and called for more studies in the
area. A more recently published systematic review by
Hale et al. [39] found that interventions for multiple risk
behaviours were effective and comparable to those inter-
ventions targeting single risk factors. However, this re-
view excluded terms for primary care and did not
include young adults aged 20 to 25, who have a higher
prevalence of significant health risks compared to youn-
ger adolescents [40]. Given that preventive care of young
people continues to be recommended as best practice to
primary care practitioners [21, 22], and central to well-
care visits, it is timely to update the evidence in this
setting.
This systematic review aims to investigate whether

screening and subsequent interventions for multiple
health compromising behaviours and mental health dis-
orders in primary care settings improves the health out-
comes of young people.

Methods
A systematic literature review was conducted in accordance
with the Preferred Reporting Items for Systematic Reviews
and Meta-Analysis (PRISMA) guidelines [41] and registered
on the PROSPERO website (http://www.crd.york.ac.uk/
prospero/, registration number CRD42013005828). A
search was conducted on 18 November, 2015 on Medline,
PsycINFO, Scopus and the Cochrane Library databases
using search terms representing four thematic concepts:
primary care, young people, screening, and mental health
and health compromising behaviour (details described in

Additional file 1: Appendix 1). The reference lists of all rele-
vant studies and reviews were also manually searched.
Individual health outcome measures were not specified

in the inclusion criteria. An exhaustive search of the da-
tabases had previously been undertaken that listed indi-
vidual health compromising behaviours and mental
health disorders in the search terms. However this was
found to be impractical as most papers returned were
for individual health conditions rather than for multiple
domains. Instead broader terms were tested (e.g. ‘mental
disorders’ rather than ‘depression’, ‘anxiety’ ‘schizophre-
nia’ etc.) and papers more relevant to the objectives were
found. In addition, the original intention, as stated in
our Prospero Registration Form, was to exclude young
people with pre-existing health conditions. However, a
preliminary look at the literature returned such a small
number of results that it was felt it would be reasonable
to remove this exclusion criterion and in doing so ac-
knowledge the differences in these participants in the re-
sults and discussion, including the potential limitations
in generalizability.
To be eligible for inclusion studies had to: include a

measure of health outcome; include at least 75 % of par-
ticipants aged 25 years and under; use a screening tool
or approach that assessed more than one health domain,
which may have included at least one measure of behav-
iour modification, such as drink driving, and; be con-
ducted within a primary care setting. As suggested by
Linde et al. [42], this review included uncontrolled trials
and qualitative studies to obtain an overview of the topic
and inform future research. Studies were excluded if
they did not evaluate health outcomes.
The first author (MW) examined all titles and ab-

stracts extracted for relevance and read the full text of
any potentially eligible articles. Articles that met the ex-
clusion criteria were removed. The second author (SK)
confirmed that all selected articles were eligible for in-
clusion. MW extracted data from the studies using the
form described in Table 1, which was confirmed by SK.
Risk of bias within each study was assessed using the
Quality Rating Scale (QRS) [43]. The QRS is a 23-item
instrument for the assessment of the quality of clinical
trials, covering both internal validity (control of bias)
and external validity (generalisability). A key advantage
of the QRS over other rating scales is that it is suitable
for the appraisal of non-randomized trials. Each item of
the QRS is rated 0 to 2 with a total instrument range of
0 to 46; higher scores indicating better quality. The first
two authors used the QRS independently. One of the
potential limitations of the QRS is that it may have only
moderate inter-rater agreement [43], hence inter-rater
reliability was assessed by Cohen’s absolute weighted
kappa statistic in Stata Version 12.0. Weighted kappa al-
lows for different levels of agreement in ordered data,
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Table 1 Screening tool, sample, study design, setting, intervention type, health outcomes measured, and findings of the included
studies

Study Screening tool Sample/study design, setting Intervention and outcomes
measured

Findings QRSa

Chen
et al.
(2011)
[45]

Face-to-face (trained
researchers with computer-
assisted personal interviewing
technology), private room
within clinical setting, eligibil-
ity screen
Domains screened:
• substance use
• sexual risk
• medication adherence

N = 142, 16–24 years, primary
care clinic for HIV positive
young people, 5 sites, 45 %
female, HIV positive with at
least 2 of 3 HIV risk behaviours,
RCT

4 × 60 minute motivational
interviewing (MI) sessions
focused on 2 most problematic
behaviours by mental health
clinicians
Outcomes measured:
• no condom use behaviour
• risk of no condom use
behaviour

Improvement:
• no condom use for
participants categorised as at
increased sexual risk (adjusted
B = .364, p < .01) and those
categorised as not at risk
(adjusted B = .325, p < .01)
• low sexual risk (63 % vs. 32 %,
p < .01) and likelihood to be in
delayed high sexual risk group
(16 % v 50 %, p < .01)

35.5

Mason
et al.
(2011)
[46]

Face-to-face (trained
interviewer), clinic waiting
room, eligibility screen
Domains screened:
• substance use (incl. drink
driving)
• mental health

N = 28, 14–18 years, general
primary care, 1 site, 100 %
female, African American with
at least 1 substance use risk,
pilot RCT.

1 × 20 min MI session with a
social network component by
trained interviewers (not clinical
staff)
Outcomes measured:
• substance use
• trouble due to alcohol
• substance use before sex
• social network quality
• offers to use marijuana
• social stress
• readiness to start counselling

Improvement:
• substance use before sex (F(1)
= 4.870, p = .038, η2 = 0.18)
• social stress (F(1) = −0.187,p
= .047, η2 = 0.16),
• trouble due to alcohol use
(F(1) = 4.301, p = .049, η2 = 0.15)
• offers to use marijuana (F(1) =
4.222, p = .047, η2 = 0.14)
No change:
• substance use
• social network quality
• readiness to start counselling

22

Olson
et al.
(2008)
[52]

Digital (PDA) self-
administrated, waiting room,
intervention screen
Domains screened:
• diet
• exercise
• screen time
• substance use

11–20 years, general primary care,
two cross-sectional sample re-
cruited pre and post intervention
within 5 sites and completed
baseline and 6 month follow up
survey. Usual care group prior to
intervention: N= 148, 47 %
female
Participants recruited 1 year
after intervention introduced in
practices: N = 136, 50 % female

1 × brief MI session by trained
clinician within consultation.
Outcomes measured:
• exercise
• fruits and vegetables
• milk intake
• sweetened beverages
• screen time

Improvement:
• exercise scores between
intervention (0.581) and control
(−0.220, p = .006)
• milk intake between
intervention (0.190) and usual
care (−0.313, p = .012)b

No change:
• fruit and vegetables
• sweetened beverages
• screen time

23.5

Ozer
et al.
(2011)
[51]

Pen/paper, self-administrated,
waiting room, intervention
screen
Domains screened:
• seat belt and helmet use
• substance use
• sexual behaviour

14 years, paediatric clinic
Longitudinal study (N= 904)
compared with several cross-
sectional surveys (safety N= 579,
sexual behaviour N= 1306,
substance use N= 1410)

2 × clinical encounters: 1.
provider intervention following
‘5 A’ framework for behavioural
counselling; 2. health educator
intervention 15–30 min
informed by social cognitive
theory
Outcomes measured:
• seat belt use
• helmet use
• tobacco use
• alcohol use
• drug use
• sexual behaviour

Improvement:
• helmet use (OR = 2.0, 95 %, CI
= 1.1,3.7, p≤ .05).
No change:
• smoking
• alcohol
• drug use
• sexual behaviour

28

Patrick
et al.
(2006)
[44]

Computer, self-administrated,
immediately before intervention
in the clinical office, intervention
screen
Domains screened:
• diet
• exercise

N = 819, 11–15 years, general
primary care, 6 sites, stratified
by gender (53 % female), RCT
with sun exposure protection
as control group. Participants
booked in for a well care visit

A 12-month intervention con-
sisting of a computer-assisted
stage of readiness-based goal
setting followed by brief health
care provider counselling, a
printed manual and 12 months
of monthly mail and telephone
counselling, parent intervention
to help encourage change in
diet and physical activity
Outcomes measured:
• calories from fat
• fruit and vegetable servings
• sedentary behaviour
• minutes per week exercise

Improvement:
• sedentary behaviours per
week for girls (% change was
−12 % for intervention and
4.8 % for control group, p
= .001) and boys (% change
was −24 % for intervention and
2.4 % for control group, p
= .001)
• physical active days per week
for boys (relative risk,1.47, 95 %
CI: 1.19,1.75) compared to the
control group
No change:
• calories from fat

34
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Table 1 Screening tool, sample, study design, setting, intervention type, health outcomes measured, and findings of the included
studies (Continued)

• days per week exercise • fruit/vegetables
• minutes of physical activity
per week

Sanci
et al.
(2015)
[48]

Practitioner (in consultation)-
or self-administrated (waiting
room), pen/paper, intervention
screen
Domains screened:
• diet
• exercise
• substance use
• mental health
• violence and safety (incl.
drink driving)

N = 901, 14–25 years, general
primary care, 40 sites, 76 %
female, pragmatic clustered RCT
stratified by postcode
advantage score and billing
type

Intervention: Clinician training
(9 h) in health risk screening,
motivational interviewing,
youth friendly practice; 2 ×
clinic visits. Comparison:
Didactic educational seminar in
youth and health risk screening
Outcomes measured:
• tobacco use
• alcohol use
• illicit drug use
• risk of STI
• risk of unplanned pregnancy
• road safety
• emotional distress

Improvement:
• illicit drug use at 3 months
(RD −6.0, CI:-11,−1.2; OR 0.52, CI:
0.28, 0.96)
• risk for STI at 3 months (RD
−5.4, CI: −11, 0.2; OR 0.66, CI:
0.46,0.96)
• unplanned pregnancy at
12 months (RD −4.4; CI: −8.7,
−0.1; OR 0.40, CI: 0.20,0.80)
No change:
• tobacco use
• alcohol use
• road safety
• emotional distress

40

Stevens
et al.
(2002)
[50]

Self-administrated pen/paper,
subject home, intervention
screen (in both intervention
arms)
Domains screened:
• substance use
• seat belt and helmet use
• gun access and use

N = 3525c, paediatric clinic, 12
sites, 46 % female, 5th and 6th

grade adolescents and parents,
clustered RCT with two active
arms

1 of 2 interventions: 1. home
interventions (parent discussed
risk with child and developed
plan) plus practice intervention
included MI. 2. site visits,
newsletters, telephone calls;
printed material
Outcomes measured:
• alcohol use
• tobacco use
• seatbelt use
• helmet use
• gun storage

No change:
• tobacco use
• seatbelt use
• gun storage
Negative effect:
• Increased alcohol use at 24
and 36 months; OR = 1.27, 95 %
CI: 1.03, 1.55, p = .02 and OR:
1.30, 95 % CI: 1.07, 1.57, p = .01,
respectively

29.5

Walker
et al.
(2002)
[47]

Face-to-face (nurse),
unspecified location,
intervention screen
Domains screened:
• mental health
• physical health
• substance use
• diet
• exercise
• sexual health knowledge
• health damaging behaviours

N = 1516, 14–16 years, general
primary care, 8 sites, 51 %
female, clustered RCT

1 × 20 min consultation with
nurse to discuss health
concerns & develop plans for
healthier lifestyles based on
self-efficacy and behaviour
change
Outcomes measured:
• diet
• exercise
• tobacco use
• alcohol use

No Change:
• smoking
• alcohol use
• exercise
• diet

26.5

Werch
et al.
(2007)
[49]

Computer, self-administrate,
immediately before interven-
tion in quiet clinic office, inter-
vention screen (in all 3
intervention arms)
Domains screened:
• exercise
• diet
• sleep
• stress management
• substance use

N = 155c, student health care, 1
site, 66 % female, 3 arms
randomised trial

1 of 3 interventions from
trained research staff: 1.
multiple behaviour health
contract based on Behavior-
Image Model; 2. 1 × 25 min tai-
lored consultation with fitness
specialist; or 3. a combined
consultation plus contract
intervention
Outcomes measured:
• alcohol use
• tobacco use
• marijuana use
• drink driving
• exercise

Improvement:
• drink driving behaviours in all
groups (F(2136) = 4.43, p = .01)
• exercise behaviours in all
groups, (F(5140) = 6.12, p < .001)
• nutrition habits in all groups,
(F(3143) = 5.37, p < .001)
• sleep habits in all groups
(F(2144) = 5.03, p = .01), and
health quality of life, (F(5140) =
3.09, p = .01)
• Stress management F(2144) =
5.48, p = .01, and the number of
health behaviour goals set in
the last 30 days, F(2143) = 5.35,

25.5
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and the absolute function allows for all numbers includ-
ing those unassigned by either rater.
The studies were also compared to determine whether

there were similarities in the country of research, re-
search group, or years in which the research was con-
ducted. All studies were included irrespective of their
design, quality, and biases. No statistical analyses were
conducted due to the heterogeneity of study designs per-
mitted in the inclusion criteria. Instead, we favoured nar-
rative description of the data including statistical
analyses used where appropriate.

Results
Summary
A total of 5051 articles were identified through the lit-
erature search, of which 1103 were excluded due to du-
plication, 3875 were excluded based on abstracts and a
further 64 excluded after the full article length was ex-
amined, leaving a total of nine studies to review. Figure 1
depicts the PRISMA flow diagram for inclusion.

Study characteristics
Nine publications met the inclusion criteria: Two were
randomised controlled trials (RCTs) [44, 45], one was a
pilot RCT [46], two were clustered RCTs [47, 48], one
was a randomised study with multiple intervention
groups and no control group [49], one was a cluster
RCT with two active arms [50], one was a longitudinal
study [51] and one was a pre-post study [52]. The major-
ity of participants were patients at paediatric primary
care [50, 51] or primary care practices [44, 46–48, 52].
Other settings were a primary care clinic at a large uni-
versity [49] and primary clinics for adolescents with HIV
within major metropolitan hospitals [45]. The character-
istics of each study are presented in Table 1.

Interventions
In addition to administrating a screening tool, each
study included one or more interventions involving
individualised motivational interviewing or counselling

sessions. In seven studies [44, 47–52] the screening tool
was completed as part of the intervention. The
remaining two studies used the screening tool as part of
the eligibility process to identify those with a risk factor
who then went on to be randomised to receive the inter-
vention or not [45, 46]. Four studies targeted individuals
with increased risk of developing a disorder [47, 50–52],
two targeted individuals with early signs of problems or
disorder [45, 46], and three targeted all young people
[44, 48, 49].

Participants
Two studies consisted of almost all white Caucasian par-
ticipants [47, 52] and five studies had a mix of Caucasian,
African-American, Hispanic and/or Asian participants
[44–46, 49, 51]. Stevens et al. [50] and Sanci et al. [48] did
not report ethnicity details. One study was focused only
on female participants [46], and the remaining seven stud-
ies involved 46–76 % of females [44, 45, 47–52]. Seven of
the studies reported the mean age of participants, which
was 15.6 years overall [44–47, 49–51], with the study by
Olson, Gaffney, Lee, & Starr [52] reporting an age range
of 11–20 years and Sanci et al. [48] reporting an age range
of 14–24. Two of the nine studies examined interventions
that were targeted toward at risk adolescent populations;
Chen reported on effects of an intervention in a group of
adolescents with HIV [52] and Mason reported on the ef-
fects of an intervention for African American adolescent
females screening positive for alcohol use [53].

Screening tools
As outlined in Table 1, participants in six of the studies
self-administered the screening tools [44, 48–52], with
three of these completed via a digitised system (Personal
Digital Assistant [52] or computer [44, 49]). In seven
studies, screening took place in a waiting room immedi-
ately before a consultation or intervention [44, 46–49,
51, 52], one was completed at an unspecified time prior
to the intervention [45] and one was sent to the partici-
pants’ homes and completed by young people and their

Table 1 Screening tool, sample, study design, setting, intervention type, health outcomes measured, and findings of the included
studies (Continued)

• diet
• sleep
• quality of life
• self-control
• stress management

p = .01, but only among
adolescents receiving the
consultation, or consultation
plus contract
No change:
• alcohol use
• tobacco use
• marijuana use
• quality of life
• self-control

aAverage score on the Quality Rating Scale between the two raters
bt-tests conducted on average change in health behaviours, however no statistical detail provided
cAge range not provided
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parents [50]. As a pragmatic study, Sanci et al [48] gave
clinics the option of having practitioners administer the
screening tool face-to-face or self-administered by young
people in the waiting room. In two of the nine studies,
the screening component was undertaken to test for par-
ticipant eligibility for the study of the effectiveness of the
intervention component [45, 46]. In the remaining seven
studies the screening component was part of the inter-
vention being tested.
Across the studies there were 11 health compromising

behaviour or mental health domains used in the screen-
ing tools: substance use; mental health; physical health;
diet; exercise; medication adherence; screen time; sexual
health or behaviour; health damaging behaviour; sleep;
and, safety (violence, gun access and use, helmet or

seatbelt use). In addition, the study by Sanci et al. in-
cluded screening items on home environment, activities
and peer relationships, and education [48]. The screen-
ing tool of six studies had screening tools with between
three and seven domains [45, 47–50, 52] and two studies
had two domains [44, 46]. Substance use (tobacco,
marijuana, and/or alcohol) was the most included do-
main [45–52], followed by exercise [44, 47–49, 52] and
diet [44, 47–49, 52].

Changes in health compromising behaviours and mental
health disorders
Studies measured a range of outcomes in health com-
promising behaviours and mental health: diet, exercise,
substance use, risky behaviour due to substance use,

Fig. 1 Prisma flow diagram
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exercise, screen time, safety (violence, gun access and
use, helmet or seatbelt use), sleep, quality of life, and
sexual health or behaviour. In addition, studies also mea-
sured behaviours that may influence health compromis-
ing behaviours and mental health disorders: readiness to
start counselling, social stress, and social network qual-
ity. Seven of the nine studies reported improvements in
health compromising behaviours or mental health
outcomes of young people in the intervention group
compared to those in the control or comparison group
[44–46, 48, 49, 51, 52]. Even though studies measured
multiple outcomes, most studies did not report signifi-
cant improvements in all outcomes measured, see
Table 1. One study reported improvements in five out-
comes (out of ten measured) [49], one study reported
improvements in four outcomes (out of seven measured)
[46], one study found improvements in three outcomes
(out of seven measured) [48], three studies reported im-
provements in two outcomes [44, 45, 52] (out of five,
two and five outcomes respectively), and one study
found improvement in one outcome (out of six
measured) [51].
Improvements in health outcomes were found in sub-

stance use [46, 48, 49], diet [49, 52], sexual health or
risky sexual behaviour [45, 48], alcohol-related risky be-
haviour [46, 49], social stress [46], stress management
techniques [49], helmet use [51], sleep [49], and exercise
[44, 49, 52]. In addition, the study by Stevens et al. [50]
reported a negative outcome; alcohol use increasing at
24 and 36 months of the intervention arm focussed on
alcohol and tobacco use (OR = 1.27, 95 % CI: 1.03, 1.55,
p = .02 and OR: 1.30, 95 % CI: 1.07, 1.57, p = .01, respect-
ively). Table 1 describes study outcomes in detail.

Assessment of bias
The QRS for both raters ranged from 20 to 40, out of a
possible maximum score of 46, and had similar means.
Interrater agreement was higher (95.2 %) than the ex-
pected agreement (83.3 %) with an acceptable kappa
score (Rater one: M = 29.33, SD = 6.10, Rater two: M =
29.44, SD = 6.09 k =0.71, SE = 0.202, p = 0.0002). The
average QRS for each study is listed in Table 1. The pilot
RCT [46] and the pre-post study [52] scored low,
between 22 and 24 for each rater, while the two RCTs
[44, 45] and one of the cluster RCTs [48] scored highest,
between 33 and 40 by both raters.
A number of biases were identified. There was a bias

in terms of where the studies were conducted, with
seven of the nine studies conducted in the United States
[44–46, 49–52], one in the United Kingdom [47] and
one in Australia [48]. All studies were published between
2002 and 2015, with four of the nine studies published
within the last 5 years [45, 46, 48, 51]. Of the four RCT
and clustered RCT studies [44, 45, 47, 48], only two

reported on concealment of allocation [45, 48]. Finally,
only the study by Sanci et al. [48] reported on harms or
side-effects that may have occurred during the study.

Limitations of the studies
The studies were limited by a range of methodological
issues. The limitations were: a small sample size [45–47,
49, 52]; a self-selected sample, not representative and pos-
sibly biased [44, 52]; an insufficient length of follow-up
time points [46, 49]; participant drop outs or non-
responders [44–47, 52]; the use of potentially unreliable
self-report measures [44, 45, 48]; a lack of longitudinal
comparison group [51]; non-randomised design [51, 52];
multiple outcome measures carrying a greater risk of sig-
nificant findings than by chance alone [46–49, 51, 52];
multiple interventions that made it difficult to determine
the efficacious component [44, 48–51]; and the absence of
a control condition [46, 49, 50].

Discussion
There were nine papers included in this review, all
evaluating the effect of health compromising behaviour
and mental health disorder screening and interventions
on young people’s health in primary care settings. Seven
of these [44–46, 48, 49, 51, 52] suggested a positive
change in some health outcomes, of which two were
RCTs [44, 45] and one a clustered RCT [48], demon-
strating reasonable support for the use of screening and
intervention in primary care for young people.
A range of health compromising behaviours and men-

tal health disorders were included in the screening com-
ponent of these studies. However, only three studies
screened for sexual health or behaviour [45, 48, 51], only
three screened for drink driving [46, 48, 49] and only
one study screened for violence [48]. As young people
are at elevated risk of experiencing sexual health prob-
lems, road accidents and violence [1], there is a need to
screen all young people for these issues in primary care.
Minimal information was provided about the format

and administration of the screening tools, suggesting
that the screening component was considered incidental
or a less important component of the study by the au-
thors. Whilst two of the studies included screening to
identify individuals with health risks eligible for testing
of the intervention [45, 46] we decided to retain these
studies as screening was an essential component of case
finding which would apply in real clinical practice
should these interventions be administered. In the ma-
jority of studies [44–48, 50, 52] it was unclear if screen-
ing took place in a private space or in a waiting room
where parents or others were present. Confidentiality
and privacy are particularly important for young people
in primary care consultations [53, 54], therefore
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ensuring privacy is likely to increase disclosure by
young people [55].
There was also a lack of information provided about

how the electronic tools [44, 49, 52] were developed and
designed, and whether end-users were consulted or in-
volved in the design of the tool’s content and functional-
ity. Involving end-users in the design of technology
ensures that the tool meets young people’s needs and is
contextually relevant [56]. There is increasing interest in
how technology may be incorporated into primary care
to enhance service delivery and health outcomes [57]
and more research is required to understand its role in
screening.
With the notable exception of the study by Sanci et al.

[48], the samples included in this review were under
20 years of age [45, 46, 50–52] and most studies were
conducted in the United States [44, 46, 47, 49–52] limit-
ing generalisability of this review for other countries and
health systems. As most studies included younger ado-
lescents, the extent to which the results of this review
can be extended to young adults aged 18 to 25 is un-
known. Young adults have a higher prevalence of signifi-
cant health risks compared to younger adolescents aged
12–17 and adults aged 26–34 [40]. This young adult
population is also more likely to report not having a
regular doctor and having a weaker sense of belonging
to a local community, likely due to being socially iso-
lated and to stressors from work and study commit-
ments, compared to other age groups [58].
Only two studies reported on harms or negative effects

that may have occurred during the study. Harms may in-
clude the additional costs and medical procedures asso-
ciated with false-positive screening results, or a
paradoxical increase in an unhealthy behaviour [38]. The
study by Sanci et al. [48] reported no harmful events,
while Stevens et al. [50] reported a negative outcome ef-
fect of increased alcohol use in the intervention arm fo-
cussed on alcohol and tobacco use. The Dartmouth
Prevention Project reported by Stevens differed from the
other studies in that included subjects were pre-
adolescents in the fifth or sixth grade and their parents,
and the intervention rested on encouraging communica-
tion between parents and children about health risks ra-
ther than the clinician communicating directly with an
adolescent. Authors proffer that the observed results
may have arisen from family discussions that may have
been broader ranging than the topics in focus or that the
intervention was insufficient to curb short term alcohol
use; without follow-up into later adolescence when up-
take of alcohol is greater, full effect on preventing use
could not be evaluated. Future research needs to expli-
citly measure potential harms or risks in screening for
and intervening with multiple health compromising be-
haviours and mental health disorders.

Limitations in the study designs may have minimised
the generalisability of the findings. Three of the seven
studies that detected a change in health compromising
behaviour or mental health scored high in the QRS; two
RCTs [44, 45] and one clustered RCT [48]. However,
one of these RCTs was targeted at HIV positive young
people [45], so results may not be replicable in a general
population of young people attending primary care. In
addition, of the four remaining studies that found im-
provements in health compromising behaviour or men-
tal health, three had the lowest QRS scores of the nine
studies: a pilot RCT [46], a pre-post design study [52]
and a randomised trial with no control [49]. All of these
studies had small sample sizes and high participant drop
outs, while the study by Mason et al. [46] was targeted
at urban African females, and both Mason et al. [46] and
Werch et al. [49] had only 1 month follow ups.
Other limitations in study designs may have minimised

the ability to detect a change in health compromising
behaviour or mental health outcomes. For instance,
Walker et al. [47] had small participant numbers in each
domain that was measured, as well as high rates of non-
response, particularly at 12 months, which may account
for the lack of effectiveness observed in this study. Other
important potential limitations are the challenges inher-
ent in measuring changes in multiple health outcomes.
It is difficult to obtain sufficient statistical power to
show shifts in several outcomes and measuring multiple
outcomes increases the potential for positive findings by
chance alone [38]. It is hard to overcome this latter chal-
lenge without a combined risk variable, which also has
drawbacks in that detail of which risks are affected and
which are not is lost. It is noteworthy that not all out-
comes targeted in these interventions changed; we did
not view this negatively as it is highly unlikely a young
person with co-occurring health risks will modify all be-
haviours simultaneously. Studies require longer follow-
up times to test whether interventions have cumulative
effects with subsequent exposures over time [55].
It is interesting to note that none of the studies

assessed changes for known protective factors for young
people’s health, such as school engagement, employment
and meaningful relationships [1, 59]. For example, family
and school connectedness protect against emotional dis-
tress, suicidal thoughts and behaviours, violence, sub-
stance use and early age of initial sexual experience [13].
Conversely, there is an increased risk of dropping out of
education associated with cannabis use, suicide attempts,
depression and welfare dependence [60]. Identifying and
discussing protective factors with young people is central
to the strength-based approach which promotes healthy
development and the reduction of health compromising
behaviours [61]. The strength-based approach is recom-
mended by national guidelines for the prevention and
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health promotion services to young people in primary
care [21, 22]. More research is needed to investigate the
effectiveness of adolescent screening and intervention in
primary practice which includes the identification and
discussion of both health compromising and protective
factors.
Several national guidelines recommend the use of

screening tools and intervention with young people [21,
22]. However, while this review demonstrates that there is
limited high quality evidence that screening across mul-
tiple health risks and intervention in primary care im-
proves the mental health or health compromising
behaviours of young people, there is evidence of modest
impact with both high and lower quality studies showing
positive shifts in some of the health domains they tar-
geted. Is this sufficient to support the guideline recom-
mendations? Some argue that sample sizes required to
counter the challenges in measuring multiple outcomes
from screening and associated interventions preclude trial
methodologies and rather commend efficacy studies after
widespread implementation [62]. Follow-up times are sel-
dom long enough in trials to assess whether outcomes
that take years to develop are prevented [38]. In addition
the psycho-social risks that burden adolescents’ health
have complex aetiologies and require multifaceted inter-
ventions including school, peers, families and community,
not just clinical settings [63]. Economic evaluations of
adolescent interventions are also lacking hence making it
difficult to compare interventions on cost versus benefits
[63]. Hence it remains difficult to provide strong evi-
dence for the relative benefits of guideline recom-
mended screening and intervention in clinical settings
alone versus other types of intervention for detecting,
preventing and reducing adolescents’ health risks. Fu-
ture research is needed to determine more effective
methods for assisting clinicians to identify mental
health disorder or health compromising behaviour in
young people, or for assisting vulnerable young
people to self-identify and seek appropriate help.
Testing these clinical interventions as part of a multi-
faceted approach to health risks is also warranted. In
addition work remains to review which interventions
are most effective to tackle particular health risks in
young people as case identification alone is unlikely
to help [38, 64].

Limitations
This review has a number of limitations. Firstly, while in-
cluding uncontrolled studies allowed for a broad overview
of research in this area to date, this meant that a meta-
analysis was not possible. Another limitation was that as this
review investigated studies that combined screening and at
least one intervention it is possible that eligible articles that

were not categorised with the theme of ‘screening’ as a key
term in the databases were not picked up in the search.

Conclusions
This systematic review suggests that there is some evi-
dence that the use of screening and intervention with
young people for mental health disorder or health com-
promising behaviours in clinical settings improves health
outcomes. Given that young people have expressed a de-
sire and willingness to engage in these discussions and
trust clinicians’ advice, this review suggests that these
discussions should be part of the routine primary care of
young people. There is a need for further quality studies,
able to overcome the challenges of measuring change in
multiple outcomes over time, to strengthen this evi-
dence. Study quality might be enhanced by following
young people over time to capture return visits to clini-
cians and effects of these repeat exposures to screening
and intervention on health outcomes, and by conducting
a trial alongside wide scale implementation in a popula-
tion with greater numbers of young people and more
study power. Further work might also examine the role
of this clinical intervention in multifaceted approaches
across health, education and community settings to
tackle complex adolescent risky behaviour. This review
also highlights a need for research including young
adults (18–25 years) and research of screening that in-
cludes the identification of protective factors.
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