
Body mass, cardiovascular risk and
metabolic characteristics of young
persons presenting for mental
healthcare in Sydney, Australia

Elizabeth M Scott, Daniel F Hermens, Django White, Sharon L Naismith,

Jeanne GeHue, Bradley G Whitwell, Nick Glozier, Ian B Hickie

To cite: Scott EM,
Hermens DF, White D, et al.
Body mass, cardiovascular
risk and metabolic
characteristics of young
persons presenting for
mental healthcare in Sydney,
Australia. BMJ Open 2015;5:
e007066. doi:10.1136/
bmjopen-2014-007066

▸ Prepublication history for
this paper is available online.
To view these files please
visit the journal online
(http://dx.doi.org/10.1136/
bmjopen-2014-007066).

Received 31 October 2014
Revised 17 February 2015
Accepted 2 March 2015

Clinical Research Unit, Brain
& Mind Research Institute,
University of Sydney,
Camperdown, New South
Wales, Australia

Correspondence to
Professor Ian B Hickie;
ian.hickie@sydney.edu.au

ABSTRACT
Objectives: To determine the body mass,
cardiovascular and metabolic characteristics of young
people presenting for mental healthcare.
Design: Cross-sectional assessments of body mass,
cardiovascular and metabolic risk factors.
Setting: Two primary-care based sites in Sydney,
Australia for young people in the early stages of mental
disorders.
Participants: A clinical sample of young people
(12–30 years) with mental health problems.
Outcome measures: Daily smoking rates, body
mass index (BMI), blood glucose and lipids, blood
pressure (BP) and pulse rate.
Results: Of 1005 young people who had their BMI
determined (62% female; 19.0±3.5 years), three
quarters (739/1005) also had BP recordings and one-
third (298/1005) had blood sampling. Clinically, 775
were assigned to one of three diagnostic categories
(anxious-depression: n=541; mania-fatigue, n=104;
developmental-psychotic n=130). The profile of BMI
categories approximated that of the comparable
segments of the Australian population. Older age, lower
levels of social functioning and higher systolic BP were
all associated with high BMI. In a subset (n=129),
current use of any psychotropic medication was
associated (p<0.05) with increased BMI. Almost one-
third of cases were current daily smokers (compared to
population rate of 11%). Males had a higher proportion
of raised glucose and high-density lipoprotein (HDL)
compared to females (9.3% and 34.1% vs 2.1% and
5.9%, respectively). Overall, there was no relationship
between BMI and fasting glucose but significant
relationships with triglycerides and HDL were noted.
Furthermore, there were no significant relationships
between diagnostic subgroup and metabolic profiles.
Conclusions: Daily smoking rates are increased
among young people presenting for mental healthcare.
However, these young people do not demonstrate
adverse cardiometabolic profiles. The high levels of
smoking, and association of BMI with adverse social
circumstances, suggest that risk factors for chronic
disease are already present and likely to be
compounded by medication and social disadvantage.

INTRODUCTION
There is international recognition of the pre-
mature death and disability attributable to
mental disorders—reflecting their early age-
of-onset, high population prevalence, chron-
icity and comorbidity with physical illness.1 2

Much of the increased risk to premature
death that is not accounted for by suicide or
other accident or injury is due to premature
cardiovascular disease.3 4 To reduce total
illness burden due to mental disorders, active
primary and secondary risk reduction, earlier
identification of disorder and enhanced long-
term care are now recognised international
priorities.1 5–9

While the reduction in premature death or
ongoing disability directly attributable to
mental ill-health has been emphasised,10–12

far less focus has been directed towards devel-
opment of early interventions to reduce poor
physical health outcomes. This is despite
strong evidence of increased rates of all-cause
mortality, and, most notably, increased rates
of premature cardiovascular morbidity.13 14

The pathways to increased cardiovascular

Strengths and limitations of this study

▪ A cross-sectional study of a large number of
young persons with emerging mental disorders
seeking primary-care based health services.

▪ The findings in this younger age group, early in
the course of care, are substantially different
from those with established mental disorders.

▪ While evidence for a possible relationship
between exposure to medication and being over-
weight or obese was detected, a larger sample
and a longitudinal design are required to elabor-
ate the nature of this cross-sectional relationship.

▪ The study results suggest that a population-
health focused strategy is required to prevent the
onset of metabolic or cardiovascular disorders.
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disease are complex. Among those with established
mental disorders these include: increased exposure to
known risk factors (eg, smoking, obesity, low physical
activity); less active management of other risk factors (eg,
glucose intolerance, dyslipidaemia, hypertension); and,
the adverse impacts of other intrinsic factors (eg, dis-
turbed circadian rhythm; perturbed sympathetic and
parasympathetic nervous system regulation or increased
chronic inflammation).15–18 Of additional concern is the
potential adverse effects of early or continued exposure
to medical treatments (eg, second generation antipsycho-
tics, some antidepressants) that may impart increased
risk of obesity, glucose intolerance or a broader metabolic
syndrome.
Internationally, there has been increasing focus on the

increasing rates of being overweight or obese among
young people, particularly those living in developed
countries. The pathways linking these changes in body
mass in childhood and premature cardiovascular disease
in adulthood are themselves complex. They are likely to
include direct effects of childhood or teenage obesity on
the early development of glucose intolerance, hyperten-
sion, dyslipidaemia or chronic inflammation as well as
the indirect effects of predisposing the young person to
obesity as an adult.19 Importantly, such pathways are not
inevitable and lend themselves to the development of
active intervention strategies, particularly during the
adolescent or early adult period.
By contrast with evidence from middle-aged persons

with established psychotic or mood disorders of
increased rates of smoking, obesity, hypertension, other
vascular risks or impaired metabolic parameters,16–18 20

there is little data describing these same parameters in
large numbers of young people presenting for mental
healthcare with common anxiety or mood disorders.
Further, there is relatively little information available
exploring the potential links between the nature of the
mental disorder (eg, depressive subtypes, psychotic dis-
order) or the stage of illness21 7 and the pattern of risk
factors evident. Therefore, in the context of developing
new and enhanced primary-care based mental health
services for young people in the early phases of major
disorders22 23 we are examining the rates of altered body
mass, cardiovascular function and glucose and lipid pro-
files and studying cross-sectional and longitudinal pat-
terns of association with illness type, duration and
exposure to other treatments.

METHODS
Participants (aged 12–30 years) were recruited from
either the headspace Campbelltown (outer suburban,
South Western Sydney) or Camperdown (inner urban;
co-located with the Brain & Mind Research Institute)
site. These young people were referred by general practi-
tioners (GPs), paediatricians, schools, welfare agencies,
family/friends or they were self-referred. All participants
gave prospective written informed consent for their

clinical data to be used for research purposes. Parental
consent was obtained for participants under 18 years
of age.

Measures
Part clinical information was obtained via: (1) a brief self-
report questionnaire and/or (2) a clinical assessment.
Detailed methods have been set out previously.8 24–26 On
presentation to the headspace site, participants were
weighed and measured (in height) to ascertain their
body mass index (BMI). In addition, blood pressure (BP)
was taken by a health professional as part of their routine
assessment and pathology requests were made by the
referring clinician (ie, IH, ES or headspace GP) to obtain
the following standard laboratory lipid values: low-density
lipoprotein (LDL), high-density lipoprotein (HDL), chol-
esterol (CHOL) and triglyceride (TG). Fasting glucose
>5.5 mmol/L was considered ‘impaired’ as recom-
mended by an American Diabetes Association (ADA)
expert committee.27 28

Allocation to clinical subtypes
An independent reviewer (DFH) allocated cases to one of
the three proposed subgroups23 on the basis of the
description of the clinical presentation alone. Any cases
presenting with depressive symptoms only, with no evi-
dence of psychotic or manic features and no indication
of atypical symptoms were allocated to the anxious-
depression (ANX-DEP) group. The developmental-
psychotic (DEV-PSY) group is hypothesised to be
associated with autism, schizophrenia and/or psychotic
phenomena.29–32 Any cases with manic-like symptoms
(manic, hypomanic or brief hypomanic phenomena) are
preferentially allocated to the mania-fatigue (MAN-FAT)
subtype irrespective of past or current evidence of psych-
otic or other phenomena. We employ the fatigue (FAT)
label as the individual characteristics that most frequently
differentiate the trajectories as the atypical features of
depression, especially reduced activation and energy, and
increased need for sleep, etc.33–35 The revised Diagnostic
and Statistical Manual of Mental Disorders, fifth edition
(DSM-V) criteria recognise the importance of activation as
a cardinal feature of bipolarity, which is often a manifest-
ation of underlying circadian rhythm dysregulation.36 37

The final (and here residual) subtype comprises indivi-
duals who frequently reported childhood anxiety, but later
show evidence of heightened stress-sensitivity and an evolv-
ing depressive disorder (but without evidence of a ‘fatigue’
profile); this is the ANX-DEP subtype.22

Data reduction
As a means to compare data to the general population,
participants were collapsed into the following age
groups—depending on the measure of interest. For BMI
we used the same age-bands as those employed in the
2007–2008 National Health Survey:38 (1) 12–15 years;
(2) 16–17 years; and (3) 18–24 years. For the compari-
son of nicotine (tobacco) use we used the categories of
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the 2010 National Drug Strategy Household Survey:13

(1) 12–17 years; (2) 18–19 years; and (3) 20–30 years.

Statistical analyses
Statistical analyses were performed using the Statistical
Package for Social Sciences (SPSS V.21, IBM Corp).
Group differences in demographic, clinical and meta-
bolic variables were assessed via t test, analysis of variance
(ANOVA) or χ2 tests where relevant. If homogeneity of
variance was violated (eg, according to Levene’s test) the
corrected degrees of freedom and p values were calcu-
lated using Welch’s correction. To analyse the relation-
ships between metabolic variables (BMI, fasting glucose,
total cholesterol, BP, pulse rate) and demographics (sex,
age), socio-occupational functioning (Social and
Occupational Functioning Assessment Scale, SOFAS),
psychological distress (K-10), and smoking status we per-
formed multiple linear regression (MLR) analyses utilis-
ing the ‘enter’ method. All analyses were two tailed and
employed an α level of 0.05.

RESULTS
Inclusion in this sample has been determined by pres-
ence of a recording of BMI in participants between the
ages of 12 and 30 years (median age=19.0 years; mean
age=19.0 years; SD=3.5 years). As the number of other
cardiovascular or metabolic risk factors recorded in
these participants varied, the results are presented in
order of completeness of data.

Body mass index
BMI recordings were available for 1005 individuals, includ-
ing 62% females (n=625, mean age=18.9±3.5 years) and
38% males (n=380, mean age=19.2±3.6 years). There was
no significant difference in BMI between females (23.6
±5.7) and males (24.0±5.5); (t(1003)=−1.2, p=0.755). Both
females and males showed a small but significant correl-
ation between older age and higher BMI (r=0.147, n=625,
p<0.001; r=0.113, n=380, p<0.05; respectively). With
regards to the distribution of cases across BMI categories
within each gender, there was a higher proportion of
males (37.1%; 141/380 vs females: 30.2%; 189/625) in the

overweight/obese category and a higher proportion of
females in the normal (females: 59.8% vs males: 55.8%)
and underweight (females: 9.9% vs males: 7.1%) categor-
ies. The overall χ2 test for this crosstab (cases within each
gender by BMI category) was significant (χ2(1005)=6.2,
p=0.046).
We tested for differences in other demographic, clinical

and cardiovascular risk characteristics across these BMI cat-
egories (table 1). Notably, current social and occupational
function (SOFAS) was most impaired in those who were
overweight or obese. For the set of demographic and clin-
ical predictors of BMI examined, linear regression analyses
demonstrated only two significant predictors—namely age
(β=0.144, p<0.01) and SOFAS (β=−0.134, p<0.05) with the
overall model (F(5,379)=3.6, p<0.005) explaining only
4.6% of the variance (adjusted R2=0.033).
Figure 1 shows the proportions of cases within the

BMI categories in our youth mental health sample
(‘YMH’) as compared to their age-matched peers in the
Australian general population.38 Among these compari-
sons, there are two notable differences: (1) YMH had a
smaller proportion of 12–15-year-olds in the ‘under-
weight/normal’ group compared to the general popula-
tion (62.6% vs 73.2%; figure 1); and (2) YMH sample
had a smaller proportion of overweight 18–24-year-olds
compared to the general population (18.7% vs 25.1%;
figure 1).
Current medication status was available for a subset

(N=129) of individuals, of whom, 65.9% (N=85) were
underweight or normal weight and 34.1% (N=44) were
overweight or obese. These two groups (ie, under-
weight/normal weight vs overweight/obese) were sig-
nificantly (p<0.001) different in age (19.1±3.8 years vs
21.2±4.1 years, respectively) but they did not differ in
the proportion of each gender (70.6% vs 59.1%
females, respectively). Thus, 2×2×2 χ2 analyses were
conducted to determine whether the major BMI
groups differed in medication status while controlling
for age (as a categorical variable: 12–19 vs 20–
30 years). For nil versus ‘any psychotropic medication’
the overall (ie, 2×2) model was significant (χ2(1,129)
=5.3, p=.024), whereby 84.1% of those in the over-
weight/obese category were currently medicated,

Table 1 Demographic, clinical and blood pressure values for (1) underweight; (2) normal; (3) overweight/obese cases aged

12–30 years (N=1005)

Under (n=89) Normal (n=586) Over/obese (n=330)

Significance test

χ2 or ANOVA (df) [p]

Female, % (n) 69.7% (n=62) 63.8% (n=374) 57.3% (n=189) χ2(1005)=6.2 [0.046]

Age in years (mean±SD) 18.7±2.9 19.0±3.4 19.1±3.9 F(252.7)=0.7 [0.487]

SOFAS 65.8±11.1 65.1±11.7 61.2±11.9 F(753)=9.8 [0.000]

Distress (K-10 total) 30.3±9.0 30.3±8.6 29.6±8.7 F(670)=0.5 [0.589]

Current smoker, % (n) 24.0% 34.5% 22.3% χ2(659)=10.7 [0.005]

Pulse rate 75.8±15.8 75.2±18.0 78.9±16.5 F(717)=3.3 [0.037]

Systolic BP 103.1±16.9 108.5±17.4 115.1±18.0 F(738)=15.9 [0.000]

Diastolic BP 69.4±8.6 72.4±10.7 76.1±11.4 F(732)=13.0 [0.000]

Bold typeface indicates significance at p<0.05.
ANOVA, analysis of variance; BP, blood pressure; K-10, Kessler-10; SOFAS, Social and Occupational Functioning Assessment Scale.
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compared to 64.7% of those in the normal/under-
weight category. However, the models for each
age group were not (12–19 years: χ2(1,62)=3.6,
p=0.072; 20–30 years: χ2(1,67)=0.1, p=0.100). For the
‘any anti-depressant’ versus ‘not any anti-depressant’
and ‘any anti-psychotic’ versus ‘not any anti-psychotic’
χ2 analyses, no models were significant.

Cardiovascular parameters
BP and sitting pulse rate (PR) was recorded in 73.5%
(739/1005) of cases. While there were no significant dif-
ferences between females and males in diastolic BP or
PR, mean systolic BP was higher in males (106.5±15.4;
116.0±20.0, respectively; t=−6.87, df=487.8, p<0.001). In
females, there were positive correlations between BMI
and systolic (r=0.327, n=456, p<0.001) and diastolic
(r=0.266, n=450, p<0.001) BP. In males, the same posi-
tive associations were present (BMI with systolic BP:
r=0.214, n=283, p<0.001; BMI with diastolic BP: r=0.246,
n=283, p<0.001). All of these correlations remained sig-
nificant after controlling for age.
There was a significant MLR model for systolic BP—the

overall model was highly significant (F(6329)=8.5,
p<0.001), explaining 13.8% of the variance (adjusted
R2=0.122), with three significant predictors: age (β=0.149,
p<0.01), gender (β=0.189, p<0.005) and BMI (β=0.227,
p<0.001). Thus, higher systolic BP was associated with
increasing BMI, increasing age and being male. For dia-
stolic BP, the overall model (F(6,324)=6.0, p<0.001)
explained 10.1% of the variance (adjusted R2=0.084) and
included age (β=0.213, p<0.001) and BMI (β=0.161,
p<0.005) as significant predictors. The MLR model for PR
was non-significant.

Daily smoking rates
Of the N=659 cases with confirmed smoking status at
the time of BMI/cardiovascular assessment, 29.7%
(N=196) were daily smokers. Males were more likely to
be daily smokers compared to females (34.7% vs 26.5%;
χ2(659)=5.1, p<0.05). As shown in table 1, there was a
significant difference among the three BMI-based
groups with respect to the proportion of current daily
smokers (χ2(659)=10.7, p<0.01) with the normal weight
group have the highest proportion (34.5%) compared
to the other two groups (22–24%). In terms of the pro-
portion of smokers across age groups, there was a signifi-
cant difference (χ2(659)=6.0, p<0.05) in the proportion
of smokers in the three age groups: 12–17 years, 24.7%;
18 19 years, 29.0% and; 20–30 years, 34.4%.

Fasting glucose, CHOL, TG, HDLs and LDLs
One-third (29.6%; 298/1005; N=190 females) of cases
with BMI data also had their fasting bloods collected. As
shown in table 2, there were significant differences
among the BMI categories for TGs and HDL, but no
differences in the glucose or LDL levels. Compared to
the other two groups, the overweight/obese group had
the highest levels of the TGs and the lowest levels of
HDL. There were significant differences between
females and males in terms of their fasting glucose
(males higher; t=−2.50, df=296, p<0.05) and HDL
(males lower; t=6.58, df=209.1, p<0.001) but not in their
total cholesterol, TGs and low-density lipoproteins.
There was a significantly (χ2=7.9, df=298, p=.005) higher
proportion of males (9.3%) compared to females
(2.1%) with a fasting glucose level ≥5.5 mmol/L. There

Figure 1 Proportion of youth mental health sample (YMH)

versus general population cases within body mass index

categories for: (top) 12–15 years old; (middle) 16 17 years old;

and (bottom) 18–24 years old.
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was no significant difference in the proportion of
females versus males with high levels (≥2.0) of TGs
(6.5% and 7.7%, respectively). In terms of the lipopro-
tein thresholds, while the proportion of females (4.0%)
and males (3.6%) with high (>4.0) levels of LDL did not
differ, there was a significantly (χ2=32.2, df=237,
p<0.001) higher proportion of males (34.1%) compared
to females (5.9%) with low levels (≤1.0) of HDL.
The relationship between BMI and fasting glucose

levels was non-significant for both females (r=0.102,
n=190, p=0.16) and males (r=0.119, n=108, p=0.22). Of
note, these associations (in each gender) remained non-
significant when the cases with underweight BMI scores
were excluded from the bivariate analyses. By contrast,
for females there were significant correlations between
BMI and all three CHOL variables: TG (r=0.165, n=184,
p<0.05), LDL (r=0.169, n=150, p<0.05) and HDL
(r=−0.268, n=152, p<0.001) levels. In males, only TG
levels were correlated with BMI (r=0.328, n=104,
p<0.01). Furthermore, all of these correlations remained
significant when the underweight cases were removed
from the analyses.
The MLR model for fasting glucose was found to be

non-significant. For total cholesterol, the overall model
(F(6,177)=2.2, p<0.05) explained 7.1% of the variance

(adjusted R2=0.038) and included age (β=0.176, p<0.05)
and gender (β=−0.175, p<0.05) as significant predictors.
For TGs, the overall model was at trend-level significance
(F(6,177)=2.1, p=0.056), explaining 6.9% of the variance
(adjusted R2=0.036) and included only BMI (β=0.221,
p<0.005) as a significant predictor. For LDL, the overall
model (F(6,150)=2.1, p<0.05) explained 10.2% of the
variance (adjusted R2=0.064) and included only age
(β=0.221, p<0.01) as a significant predictor. For HDL,
the overall model (F(6,154)=7.9, p<0.001) explained
24.2% of the variance (adjusted R2=0.212) and included
gender (β=−0.363, p<0.001) and BMI (β=−0.250,
p<0.001) as significant predictors.

Developmental phenotypes and clinical stage
More than three-quarters of the sample (N=775 cases)
were classified according to our tripartite model of devel-
opmental psychopathology. Of these, just under 70%
(n=541) met criteria for the ANX-DEP subtype, 13.4%
(n=104) met criteria for ‘mania-fatigue/atypical depres-
sion’ and 16.8% (n=130) were in the ‘developmental-
psychotic’ category. Table 3 outlines the demographic,
clinical and physical health aspects of these three
subgroups. There was a significant difference in the
gender ratio among the tripartite groups (p<0.001; see

Table 2 Demographic and (fasting) blood parameter values for: (1) underweight; (2) normal; (3) overweight/obese cases

aged 12–30 years (N=298)

Under (n=27) Normal (n=174) Over/obese (n=97)

Significance test

χ2 or ANOVA (df) [p]

Female, % (n) 74.1% (n=20) 64.4% (n=112) 59.8% (n=58) χ2(298)=1.9 [0.381]

Age in years (mean±SD) 19.4±3.2 19.0±3.5 19.6±3.8 F(297)=1.1 [0.346]

Glucose 4.5±0.4 4.5±0.5 4.7±0.6 F(297)=2.3 [0.097]

Triglycerides 1.0±0.4 0.9±0.5 1.3±0.8 F(67.2)=6.9 [0.002]

LDL 2.6±0.8 2.5±0.7 2.7±0.8 F(233)=2.1 [0.119]

HDL 1.5±0.3 1.4±0.3 1.2±0.3 F(236)=5.5 [0.005]

Bold typeface indicates significance at p<0.05.
ANOVA, analysis of variance; BP, blood pressure; HDL, high-density lipoprotein; LDL, low-density lipoprotein.

Table 3 Demographic, clinical and blood pressure values for tripartite categories: (1) ANX-DEP; (2) MAN-FAT; (3) DEV-PSY

cases aged 12–30 years (N=775)

ANX-DEP (n=541) MAN-FAT (n=104) DEV-PSY (n=130)

Significance test

χ2 or ANOVA (df) [p]

Female, % (n) 67.1% (n=363) 70.2% (n=73) 40.0% (n=52) χ2(775)=35.7 [0.000]

Age in years (mean±SD) 19.0±3.3 20.8±3.5 18.8±4.0 F(197.4)=11.9 [0.000]

BMI 23.3±5.1 23.6±4.3 23.9±4.7 F(260)=0.3 [0.755]

% underweight 10.0% (n=54) 3.8% (n=4) 7.7% (n=10) χ2(775)=4.3 [0.115]

% overweight/obese 32.2% (n=174) 33.7% (n=35) 40.8% (n=53) χ2(775)=3.5 [0.176]

SOFAS 64.5±11.0 64.2±13.6 59.4±13.5 F(153.1)=6.9 [0.001]

Distress (K-10 total) 31.0±8.3 30.9±8.7 26.5±8.6 F(698)=8.6 [0.000]

Current smoker, % (n) 27.3% 33.3% 29.5% χ2(525)=1.0 [0.603]

Pulse rate 77.8±18.8 76.3±16.3 76.8±15.0 F(568)=0.3 [0.754]

Systolic BP 109.2±19.1 112.0±15.0 110.3±18.6 F(583)=0.8 [0.458]

Diastolic BP 73.5±10.8 75.0±11.1 74.5±12.2 F(577)=0.8 [0.433]

Bold typeface indicates significance at p<0.05.
ANOVA, analysis of variance; ANX-DEP, anxious-depression; BP, blood pressure; DEV-PSY, developmental-psychotic; K-10, Kessler-10;
MAN-FAT, mania-fatigue; SOFAS, Social and Occupational Functioning Assessment Scale.
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table 3), with the MAN-FAT group having the highest pro-
portion (70.2%) and the DEV-PSY the lowest proportion
of females (40.0%). While the MAN-FAT group was the
oldest (20.8±3.5 years) and DEV-PSY the youngest (at 18.8
±4.0 years), the latter also showed the lowest levels of
socio-occupational function with the lowest levels of
psychological distress (K-10) compared to the other two
subgroups. Notably, there were no differences among the
diagnostic subgroups groups in terms of mean BMI and
BP/PR (including after controlling for the potential
effects of age and gender). This overall pattern remained
in the subset of patients who also had their bloods taken
(N=261). Of note, there were no significant differences
among the subgroups in terms of their mean clinical
bloods measures (ie, glucose, TGs, LDL and HDL; see
table 4).

DISCUSSION
This report outlines the distribution of BMI (n=1005),
cardiovascular risk (n=739) and other metabolic
characteristics (n=298; within a month of the BMI meas-
urement) in young people presenting early in the
course of common anxiety, mood or psychotic disorders.
These data are critical to advancing our understanding
of the developmental pathways to increased rates of pre-
mature ischaemic heart disease and the planning of
cohort-based and individual clinical programmes to
change those paths. While a third (330/1005) of the
young people are overweight or obese, this is not sub-
stantially different to the aged-matched general popula-
tion in Australia and, surprisingly, there is no clear
association (at least at this early stage of mental ill-
health) between increasing BMI and raised fasting

glucose. However, we did find a pattern of high TGs and
low HDL levels in those who were overweight/obese,
which is typically observed in this group.19 Furthermore,
smoking emerges as a major risk factor with 30% of all
participants smoking daily compared with ∼11%
reported for this age-based cohort in Australia.39

While the general pattern of associations in this
sample do show slowly increasing other cardiovascular
and metabolic risks among males, as well as with increas-
ing age and increasing social and occupational disability,
the overall pattern strongly suggests the need for pre-
ventive interventions (other than smoking cessation) to
be directed at the whole group rather than selected on
the basis of individual risk profiling. This is consistent
with the emerging fields of how best to modify those
risks in other young people who are currently over-
weight or obese or have metabolic profiles that may be
indicative of somewhat increased longer-term risk of
poor cardiovascular health.19 28 40

A common assumption in current mental health prac-
tice is that those at greatest risk of developing cardiovas-
cular disease or metabolic disturbance do so as a
consequence of weight gain that results from illness-
dependent factors such as decreased activity levels,
increased food intake or other medication dependent
effects. The findings of a lack of correlation between
BMI and fasting glucose in males and females are there-
fore worthy of further consideration. In younger partici-
pants, it may be consistent with the notion that at this
stage of life, and of illness duration, raised glucose levels
are due largely to unrelated genetic influences, as well
as the fact that many of those with higher BMIs are not
yet insulin resistant. This is a situation, however, that
may change quickly if the mental disorder persists or

Table 4 Demographic, clinical and (fasting) blood parameter values for tripartite categories in cases aged 12–30 years

(N=261)

ANX-DEP (n=178) MAN-FAT (n=44) DEV-PSY (n=39)

Significance Test

χ2 or ANOVA (df) [p]

Female, % (n) 68.0% (n=121) 72.7% (n=32) 43.6% (n=17) χ2(261)=9.7 [0.008]

Age in years (mean±SD) 19.0±3.4 21.0±3.8 18.4±3.8 F(260)=7.4 [0.001]

BMI 23.6±5.5 24.7±5.4 23.9±5.5 F(774)=1.8 [0.158]

% underweight 9.6% (n=17) 4.5% (n=2) 7.7% (n=3) χ2(261)=1.2 [0.555]

% overweight/obese 32.6% (n=58) 27.3% (n=12) 43.6% (n=17) χ2(261)=2.6 [0.270]

SOFAS 65.0±11.7 63.6±14.1 58.0±13.6 F(236)=4.3 [0.015]

Distress (K-10 total) 31.7±8.0 29.7±8.6 28.3±8.9 F(241)=2.9 [0.055]

Current smoker, % (n) 32.1% (n=43) 38.5% (n=10) 26.9% (n=7) χ2(186)=0.8 [0.671]

Glucose 4.6±0.5 4.5±0.5 4.7±0.6 F(260)=2.1 [0.121]

Triglycerides 1.1±0.7 1.1±0.6 1.0±0.6 F(251)=0.3 [0.770]

LDL 2.5±0.8 2.8±0.8 2.8±0.7 F(206)=2.0 [0.135]

HDL 1.4±0.3 1.3±0.4 1.3±0.3 F(209)=1.1 [0.323]

Pulse rate 78.6±18.2 75.9±16.7 77.0±14.1 F(195)=0.4 [0.694]

Systolic BP 107.8±19.2 107.1±16.8 107.4±15.0 F(197)=0.0 [0.980]

Diastolic BP 73.7±11.1 74.4±13.8 70.8±8.8 F(195)=1.0 [0.381]

Bold typeface indicates significance at p<0.05.
ANOVA, analysis of variance; ANX-DEP, anxious-depression; BMI, body mass index; BP, blood pressure; DEV-PSY,
developmental-psychotic; HDL, high-density lipoprotein; K-10, Kessler-10; LDL, low-density lipoprotein; MAN-FAT, mania-fatigue; SOFAS,
Social and Occupational Functioning Assessment Scale.
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medications with adverse metabolic effects (eg, second
generation antipsychotics, some antidepressants) are
prescribed to treat the primary mental disorder or the
person develops other comorbid behaviours such as
increased food intake, lowered levels of physical activity
or perturbed circadian rhythms.
From a developmental and diagnostic perspective, it is

important to consider whether some individuals are
at greater risk of gaining weight or developing other
indicators of metabolic or cardiovascular risk as a direct
consequence of their illness-type. For example, those
with marked circadian disruption (as seen in atypical
depression or bipolar disorder, here captured in the
‘mania-fatigue’ subtype, or as part of a psychotic disorder,
here captured as ‘developmental-psychotic’) might be
expected to be at particular risk of increased BMI and
associated metabolic disturbance very early in their
illness course. Within the limitations of this cross-
sectional study, however, we were not able to detect major
differences in BMI or metabolic or cardiovascular risk on
the basis of diagnostic-developmental subtype. However,
those younger participants did appear to have somewhat
lower risk, consistent with the notion that risk accumu-
lates in association with illness progression, chronicity or
concurrent treatments. Other limitations of the present
study include: (1) a lack of a comparison group (eg,
healthy individuals seeking care); (2) potential selection
biases (eg, differences in those who decided to undergo
blood tests vs those that did not); (3) generalisability (eg,
these results may not be relevant to young people with
mental health problems in other settings and/or coun-
tries). Future studies should aim to address these issues.
The findings reported here of relatively normal pat-

terns of BMI and other metabolic and cardiovascular risk
factors in this population are very different from those
that are commonly reported in middle-aged persons
receiving specialist care for psychotic or major mood dis-
orders. This suggests that younger age and/or earlier
stages of illness are likely to be key factors underlying
such patterns. However, there is evidence of metabolic
abnormalities and increased cardiovascular risk in young
people with first episode psychotic attending early inter-
vention or other specialised mental health services.3 4 41

Of note, a US study of 76 young, first episode psychosis
(schizophrenia) patients attending an urban community
mental health centre were found, at entry, to have com-
parable metabolic profiles to their community peers.42

However, over the course of the subsequent year, these
patients had a significant worsening of cardiovascular risk
factors (especially, smoking and obesity). In much of the
early psychosis literature, the first year following onset
has been described as the ‘critical period’42–44 for the
delivery of optimal interventions to prevent excess mor-
bidity and early mortality. This concept has not been
extended to include improved physical as well as mental
health and other functional outcomes.
More recently, there have been major refinements to

the concepts of prodromal and critical periods for early

psychosis to include the more elaborated notion of clin-
ical staging, thereby capturing a greater continuum of
the journey from early symptoms to established illness11

Further, the concept has been broadened to include
young people with emerging mood disorders.10 45

Within this framework, the greatest opportunities for
modifying the course of illness, including physical
health comorbidity, are extended to include a wider
spectrum of earlier periods of disabling symptoms and
the more obvious early periods of discrete disorder.
A priority for early intervention research now is to evalu-
ate whether group or individual-level interventions at
these very early stages may help to reduce smoking rates
or prevent the increased rates of being overweight or
obese or of other specific metabolic complications that
are common in those young people presenting for
specialist mental healthcare.
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