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Abstract
Background: Second-generation antipsychotics (SGAs) are increasingly being used for
the treatment of child and adolescent mental health problems causing concern as there is limited
evidence of their safety in this population. SGAs are known to cause metabolic, cardiac and
endocrine side effects which may have an amplified effect in youth in periods of growth and
development. Metabolic monitoring guidelines from the Canadian Alliance for Monitoring
Effectiveness and Safety of Antipsychotic Use in Children (CAMESA) exist to guide practice in
the prevention and detection of metabolic instability in pediatric SGA users. However, reported
rates of metabolic monitoring are inadequate. Evidence of rates and factors associated with
metabolic monitoring of youth on SGAs in Canada is limited and the extent to which the
CAMESA guidelines are adhered to is not known.
Methods: A retrospective chart review analysis of 294 children and adolescents in an
outpatient psychiatry setting was conducted to assess baseline and follow-up metabolic
monitoring, demographic, treatment and healthcare utilization variables in a one-year period of
interest within a two-year study period (2014-2016).
Results: Metabolic monitoring did not adhere to CAMESA guidelines and was poor over
a 1-year period. 23.5% (n=69) of participants had any monitoring documented at baseline and
22.8% (n=67) had any follow-up monitoring. There were significant differences in between
children (ages 4-12, n=99) and adolescents (ages 13-18, n=195). In adolescents, the factors
associated with metabolic monitoring documented at baseline were a higher number of psychiatry
visits (OR 1.2, 95% CI 1.10-1.41), longer duration of contact (OR 14, 95% CI 2.31-82.4), and
prescription of medications in addition to SGA (OR 3.2, 95% CI 1.17-8.94) while in children,
factors were having an emergency room visit (OR 3.4, 95% CI 1.01-11.71) and taking
aripiprazole as the type of SGA for treatment (OR 7.4, 95% CI 2.02-27.45).
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Conclusion: Findings from this study support existing literature of inadequate metabolic
monitoring of children and adolescents on SGAs and calls for further investigation into factors
associated with metabolic monitoring. Recommendations to improve metabolic monitoring in this
context include multidisciplinary collaboration and enhancement of the nursing role as a
pragmatic approach in improving care for this population.
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Chapter 1
Introduction
Second-Generation Antipsychotics
Second-generation antipsychotics (SGAs) are a class of psychotropic medication used to
treat several psychiatric disorders in pediatric and adult populations. SGAs are also referred to as
atypical antipsychotics and include risperidone, quetiapine, aripiprazole, olanzapine, ziprasidone,
clozapine, and paliperidone. SGAs were developed in response to the side effects associated with
first-generation antipsychotics (FGAs) such as sedation, dry mouth and drug induced movement
disorders called extrapyramidal symptoms (e.g. involuntary muscle movement, restlessness)
(Horn et al., 2012; Seida et al., 2012). SGAs have less extrapyramidal symptoms associated with
their use compared to FGAs but have more prominent cardiometabolic side effects which include
weight gain, elevation of glucose, lipid, cholesterol and prolactin levels, deviations in blood
pressure and arrhythmias (Pringsheim, Lam, Ching, & Patten, 2011).
The prescription of SGAs to children and adolescents in Canada has risen significantly in
recent years and continues to trend upward (Arora et al., 2016; Pringsheim, Lam, & Patten,
2011). Some possible explanations of increased pediatric SGA use in recent years include greater
social acceptability of psychotropic medication use, increased knowledge and awareness of SGA
effectiveness, limited access to non-pharmalogical treatments (e.g. counselling) within vulnerable
populations (e.g. youth in low-income families, foster care, or in juvenile correctional facilities),
time constraints placed on healthcare providers and inadequate reimbursement for behavioural
assessment and counselling (Harrison, Cluxton-Keller, & Gross, 2012).
Aripiprazole is the only SGA approved by Health Canada for use in pediatric populations
for the treatment of bipolar disorder and schizophrenia in adolescents (Health-Canada, 2017).
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Although SGAs have been studied and approved for use in adult populations, pediatric use is still
considered off-label as there is limited evidence of effectiveness and safety. SGAs are frequently
used in children and adolescents as adjunctive treatment for conduct and behavioural symptoms
in diagnoses such as autism and attention deficit hyperactivity disorder (ADHD) (Alessi-Severini,
Biscontri, Collins, & Enns, 2012; Hauck, Lau, Wing, Kurdyak, & Tu, 2017; Owen et al., 2009).
Although SGAs assist children and adolescents to function effectively, without better research
investigating the effects of SGA use among children and adolescents, youth will remain
vulnerable to unquantified adverse effects that may be compounded by their physiological
development (Maayan & Correll, 2010; Panagiotopoulos, Ronsley, & Davidson, 2009).

Physical Adverse Effects of SGA Use and Distinguishing Children from Adolescents
SGAs are known to cause metabolic, neurological and endocrine side effects including
weight gain, drowsiness, deviations in blood pressure, arrhythmias, hyperglycemia,
hyperlipidemia, hyperprolactinemia, thyroid dysfunction, extrapyramidal symptoms and diabetes
(De Hert, Dobbelaere, Sheridan, Cohen, & Correll, 2011; Pringsheim, Lam, Ching, et al., 2011).
As children and adolescents are in a rapid state of physiological development, they may
experience adverse effects of antipsychotic medications differently than adults (Selevan, Kimmel,
& Mendola, 2004). Metabolically, children and adolescents have differences in muscle fibers and
pattern of recruitment of motor units which, among other mechanisms, explain how their
metabolism differs from that of adults while in regards to the cardiovascular system, children and
adolescents have higher heart rates, smaller stroke volume, smaller cardiac output, and altered
responsiveness of receptors compared to adults (Prado, Dias, & Trombetta, 2006). These
physiological differences as well as the increased prevalence of use of SGAs and their related
side effects in children and adolescents further potentiate the need for promotion of safe use of
2

antipsychotics in this population as early vulnerability to cardiac and metabolic instability can
develop into serious chronic diseases later in adulthood such as metabolic syndrome,
cardiovascular disease and obesity (Almandil et al., 2013; Correll & Carlson, 2006).
Previous research has focused on comparing youth to adults with respect to SGAs and
there are limited studies which contrast differences in SGAs use such as type of SGA, indication
or prevalence of adverse effects between children and adolescents. Pediatric patients (0-18 years)
include a wide range of stages of growth and development. These variations may sometimes be
generally overlooked in the literature considering the implications of SGA use with children
compared to adolescents. A recent study of trends in antipsychotic prescribing of all Medicaid
eligible youth 0-17 years in a non-profit behavioural health managed care organization in
Pennsylvania, United-States compared younger children (0-5 years), older children (5-12 years),
and adolescents (13-17 years) who were prescribed antipsychotics. The most frequent diagnosis
per age group was ADHD for younger and older children compared to depression for adolescents.
The probability of being on an antipsychotic was significantly lower for younger children
compared to older groups (Edelsohn, et al., 2017).
In terms of cardiometabolic effects, results from a meta-analysis of 61 studies (n= 860
children, 1582 middle aged adults, 810 geriatric adults) found that age and antipsychotic-related
weight gain from risperidone had an inverse relationship across the lifespan; younger users
experienced more weight gain (Safer, 2004). It has also been suggested that the greatest
cardiometabolic side effects occur at the initiation of antipsychotic use, which if at a young age,
presents a high risk for adverse events throughout growth and development (Correll et al., 2009).
The changes which occur in the metabolic and cardiovascular systems throughout childhood and
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adolescence as well as variations in SGA indication across the age span are important and
understudied age-related considerations in cardiometabolic risk associated with SGA treatment.

Mechanisms of Cardiometabolic Risk Associated with SGA Use
Weight gain, metabolic and endocrine abnormalities. Weight gain is of particular
concern as it is one of the most pronounced side effects of SGA use and it has been shown that
children and adolescents can gain more weight relative to adults (De Hert, Dobbelaere, et al.,
2011). Weight gain is also troublesome in children and adolescents due to its potential impact on
self-esteem, social life, sexual functioning and adherence to treatment (Jensen, Buitelaar,
Pandina, Binder, & Haas, 2007; Pappagallo & Silva, 2004). Although weight gain is a normal
part of growth and development and is influenced by critical periods, including adiposity rebound
(between 3-7 years) and puberty (between 11-17 years), the underlying mechanisms of weight
gain associated with SGAs are not well understood (Cole, 2004; Koyama et al., 2014; Rogol,
Clark, & Roemmich, 2000). Weight gain occurs through the interaction of SGAs with dopamine,
serotonin, noradrenaline and histamine receptors (Baptista, 1999). Overweight children and
adolescents have adverse levels of lipids, insulin and blood pressure and elevated adiposity is
associated with fatty streaks, raised lesions and calcification in the aorta in coronary arteries
which are risk factors for cardiovascular disease (Freedman, Dietz, Srinivasan, & Berenson,
1999). Limited research has directly evaluated the effects of SGAs on glucose and lipid levels in
youth, however they are known to be associated with elevated glucose and lipids levels in adults
which may result in insulin resistance, glucose intolerance and diabetes (De Hert, Dobbelaere, et
al., 2011).
Another pathway to SGA-related weight gain in youth may be related to the
pharmacodynamics medication effects related to appetite, satiety, sleep disturbance and sedation
4

which contribute to increased caloric intake and decreased physical activity (Correll, Lencz, &
Malhotra, 2011). Genetic predisposition is also a risk factor for SGA-related weight gain and
should be considered along with psychotropic medication effects, unhealthy lifestyle behaviours
and psychotropic medication effects (Correll, Lencz, et al., 2011). Studies of children and
adolescents started on SGAs demonstrate that the initiation of SGAs can cause clinically
significant weight gain of at least 7% of baseline body weight and often greater and faster weight
gain than reported in adult populations (Correll et al., 2009; Maayan & Correll, 2010; McEvoy et
al., 2007; Ratzoni et al., 2002). For instance, results from a meta-analysis found that age and
antipsychotic-related weight gain from risperidone had an inverse relationship across the lifespan,
meaning younger users experienced more weight gain than older users (Safer, 2004). Weight gain
in excess of normal growth patterns creates cardiovascular risk in early adulthood (Sinaiko,
Donahue, Jacobs, & Prineas, 1999). The rate of weight gain in children and adolescents is known
to diminish rapidly once SGA treatment has concluded (Hellings, Zarcone, Crandall, Wallace, &
Schroeder, 2001). For these aforementioned reasons, monitoring of weight is very important,
alongside other parameters for developing youth undergoing SGA treatment.
SGAs can cause an elevation in prolactin level which is typically dose dependent and
most prevalent with the use of risperidone and paliperidone (De Hert, Dobbelaere, et al., 2011).
Hyperprolactinemia can cause symptoms such as menstrual disturbances, inappropriate or
excessive milk production, male breast enlargement and sexual dysfunction which may cause
long-term consequences such as decreased bone density, metabolic syndrome, and infertility
(Holt & Peveler, 2011; Melkersson, 2005). SGAs are also known to cause increases in liver
enzymes and serum bilirubin levels which are rarely significant enough to induce serious liver
toxicity, however are still recommended to be monitored (Atasoy et al., 2007).
5

Cardiovascular abnormalities. SGAs can cause hyperlipidemia, which is characterized
by elevated level of total cholesterol, low-density lipoprotein (LDL), and triglycerides and
decreased level of high-density lipoprotein (HDL), also referred to as the lipid profile (Correll et
al., 2009; Koro et al., 2002; Saari, 2004). Quetiapine, olanzapine and clozapine are associated
with a higher risk for hyperlipidemia compared to the remaining SGAs which are considered
lower risk (Koro & Meyer, 2004). In addition to the metabolic risk associated with worsened lipid
profile, it is also associated with an increased risk for cardiovascular events such as stroke and
heart attack in the general population (Kannel, Castelli, Gordon, & McNamara, 1971). The risk
for hyperlipidemia is considerably higher for individuals with antipsychotic treatment compared
to those in the general population and may be potentiated by other cardiometabolic risk factors
(Meyer, 2001; Olfson et al., 2006). Although serious cardiac abnormalities are more pronounced
in adults and variance in lipid profile is more associated with metabolic complications in youth,
SGA-treated youth are exposed early to an increased cardiovascular risk which necessitates the
monitoring of lipid profile parameters and encouragement of lifestyle modifications (Steinberger,
Moorehead, Katch, & Rocchini, 1995).
SGAs are associated with prolongation of the corrected QT (QTc) interval and sudden
cardiac death. QTc interval prolongation, a risk for potentially life-threatening ventricular
arrhythmias, are associated with SGA use by the medication blocking the mechanism which
promotes potassium efflux from the ventricles during repolarization (Palanca-Maresca et al.,
2017). A study of Spanish children and adolescents in metabolic screening program which
includes electrocardiogram (ECG) testing to detect QTc prolongation found that 6.9% of the
participants (n=64) had an abnormal QT change detected (Palanca-Maresca et al., 2017).
However, another recent Spanish study of 213 youth newly started on antipsychotics (mainly
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SGAs) found no significant variations in QTc intervals throughout the 12-month longitudinal
study suggesting that the SGAs evaluated in this study (i.e. risperidone, olanzapine, and
quetiapine) appear to be safe for children and adolescents with regard to QTc prolongation and
absence of reported arrhythmias (Alda et al., 2016). It is suggested that these changes in heart
rhythm may be better associated with child and adolescent obesity rather than SGA use (Correll,
Harris, Figen, Kane, & Manu, 2011). Sudden cardiac death, which in children and adolescents
most often occurs due to arrhythmias, can be caused by long QTc syndrome as well as right
ventricular dysplasia and other underlying heart disease (Gajewski & Saul, 2010). Case control
studies in large adult populations have shown a 2 to 3 fold increase in risk for sudden cardiac
death for SGAs users compared to non-SGA users (Ray, Chung, Murray, Hall, & Stein, 2009;
Straus et al., 2004) which provides evidence to support the need for careful prescription of SGAs
and monitoring of heart rhythm through ECG.
Differences in metabolic and cardiac physiology among children and adolescents
compared to adults which may increase their susceptibility to SGA-induced cardiometabolic
abnormalities as well as the growing prevalence of SGA use in pediatric populations substantiates
the high need and vital importance of metabolic monitoring for safe use of SGAs.

Metabolic Monitoring
Individuals prescribed SGAs require evidence-informed systematic physical health
monitoring to prevent and detect adverse cardiometabolic effects. In the literature, there are a
variety of terms used to describe these monitoring practices, including ‘physical health
management’, ‘drug safety monitoring’, ‘metabolic parameter monitoring’ and ‘cardiometabolic
monitoring’. For the purpose of this thesis, SGA monitoring practices will be referred to as
‘metabolic monitoring’.
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In Canada, the Canadian Alliance for Monitoring Effectiveness and Safety of
Antipsychotics in Children (CAMESA) group have published evidence-based recommendations
for monitoring (Pringsheim, Panagiotopoulos, Davidson, & Ho, 2011). The CAMESA group is
comprised of a group of physicians, health professionals and researchers from across Canada with
a common goal of improving the quality of life of children and adolescents with mental health
disorders. The CAMESA metabolic monitoring guidelines are targeted at clinicians and outline
the recommended physical examination measures (e.g. height, weight, body mass index, waist
circumference, blood pressure) and laboratory tests (e.g. fasting plasma glucose, cholesterol,
triglycerides, prolactin) which are required for each SGA and provide frequencies for baseline
and follow-up measurements.
The recommendations were developed by synthesizing available evidence in a systematic
review of adverse effects and safety monitoring of SGAs. The clinical questions addressed were:
(1) What is the evidence for metabolic and neurological side effects associated with SGA
treatment of pediatric mental health disorders? (2) When and how should clinicians monitor for
metabolic and neurological side effects when an SGA has been initiated in a child/adolescent?
Types of studies included in this review were clinical trials and open-label prospective cohort
studies longer than 12 weeks conducted with pediatric populations. Retrospective cohort studies,
case reports and drug surveillance programs were searched only for instances when data from was
not available from clinical trials or prospective cohort studies.
There were 120 articles included in the analysis and evaluated for methodological quality
and strength of evidence using established criteria (e.g. Grading of Recommendations
Assessment, Development and Evaluation [GRADE] system). Meta-analysis was conducted for
synthesis of commonly reported outcomes for each SGA individually using random-effect and
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fixed-effect models. The I2 statistic to evaluate for statistical heterogeneity and the χ2 test was
used to determine the strength of evidence to support heterogeneity.
The recommendations were graded based on the strength of evidence supporting it at
each time point using the GRADE system. In instances where the evidence was inadequate to
make a definitive recommendations, expert opinion and consensus among the CAMESA group
was utilized. Stakeholder involvement was also incorporated in the CAMESA guidelines based
on the results of patient focus group sessions with families of children and adolescents with
mental health disorders. The articles which provide the evidence supporting the guidelines are
published online on the CAMESA group website with open-access for clinicians, patients and
their families (Pringsheim, Lam, Ching, et al., 2011; Pringsheim, Panagiotopoulos, Davidson, &
Ho, 2011). The use of the CAMESA guidelines is vitally important in the care of children and
adolescents on SGAs in order to mitigate the risks of physical health consequences and provide
the highest quality of care as this population undergoes mental health treatment.

Gaps in Metabolic Monitoring and Need for Collaborative Solutions
Studies evaluating metabolic monitoring practices of children and adolescents taking
SGAs have shown inconsistent and inadequate implementation of guidelines (Cotes et al., 2015;
Delate, Kauffman, Botts, Wong, & Gaughan, 2014; Honey, Ramos, & Brahm, 2013; Morrato et
al., 2010; Rodday et al., 2015). This is consistent with metabolic monitoring practices offered to
adult populations (Mitchell, Delaffon, Vancampfort, Correll, & De Hert, 2012). This is
concerning given the vulnerability of children and adolescents receiving these medications. There
are well documented barriers to engaging in monitoring activity which may limit the ability of
psychiatrists and general practitioners to adequately monitor metabolic risk (Cohn & Sernyak,
2006; Parameswaran et al., 2013; Ronsley, Raghuram, Davidson, & Panagiotopoulos, 2011).
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These barriers include lack of resources, lack of organizational support, time constraints,
complexity relating to treatment of identified cardiometabolic risk, lack of knowledge of
cardiometabolic risks and monitoring guidelines in general practice, and difficulties in
communication between mental health and primary care services.
Ideally, a collaborative team based approach which fosters effective communication and
strategically utilizes the full scope of practice of all healthcare professionals would enable best
practices in metabolic monitoring (De Hert, Cohen, et al., 2011; Kates et al., 2011). This type of
approach is important in all settings where children and adolescents taking SGAs are cared for
but particularly in outpatient psychiatry where psychiatrists may operate alone. Involving nurses
to serve as champions of metabolic monitoring, working in collaboration with physician
colleagues, is a pragmatic solution to facilitate mitigate risk and prevent short- and long-term
health consequences.

Conceptual Framework
This thesis is informed by the Canadian Collaborative Mental Health Initiative’s
(CCMHI) framework (Figure 1). Collaboration among healthcare professionals is a viable
solution to the gap in metabolic monitoring practice, and the CCMHI framework provides
guidance to the underlying concepts that are required to achieve the overarching goal of
collaborative mental healthcare in Canada. As illustrated in Figure 1, the four elements in the
CCMHI’s framework are accessibility, collaborative structures, richness of collaboration, and
consumer centeredness which envelop the goals of increased access, optimized care, and
decreased burden of illness for mental health consumers, and are aligned with the goals of
metabolic monitoring (Gagné, 2005).
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Figure 1. Canadian

Collaborative Mental Health Initiative
Framework (2005)

In a more recent update on collaborative mental healthcare, the Canadian Psychiatric
Association's Collaborative Working Group on Shared Mental Health Care recognizes that there
is not a “one-size-fits-all” model of collaborative care and structures may vary at a local context
(Kates et al., 2010). The vision of collaborative mental healthcare is for it to be based in primary
care, but it is acknowledged that there are challenges and barriers which exist at policy and
system levels such as remuneration models, shortage of mental health specialists, lack of access
to primary care and disparities in collaborative knowledge and attitudes. An important aspect of
an effective collaborative care model is co-location, where all healthcare professionals are located
in the same physical practice setting. Within the CCMHI framework, the CAMESA guidelines
are another structure intended to guide the process of care for pediatric metabolic monitoring of
SGA use.
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Purpose and Objectives
The purpose of this research is to explore adherence to metabolic monitoring guidelines
and determine factors associated with metabolic monitoring in outpatient pediatric psychiatry. It
will also aim to highlight the important issues surrounding metabolic monitoring in Canada and
the value of collaboration in mental healthcare. Accordingly, this research is guided by the
following two research questions:
1. What parameters of the CAMESA metabolic monitoring guidelines for children and
adolescents taking SGAs are documented over 1 year period in outpatient psychiatry?
2. What participant demographic, treatment, and healthcare utilization variables influence
the likelihood of receiving baseline metabolic monitoring?

Thesis Overview and Organization
Following this introduction, Chapter 2 is comprised of a manuscript entitled: “Enhancing
metabolic monitoring for children and adolescents using second-generation antipsychotics”,
which has been submitted to the International Journal of Mental Health Nursing. This
manuscript is a discursive paper which highlights current metabolic monitoring practices,
addresses challenges to implementing practice guidelines and explores existing and potential
models of care in Canada. Chapter 3 is comprised of the manuscript entitled, “Investigating
metabolic monitoring practices of children and adolescents taking second-generation
antipsychotics”, and provides a description of the study design, data analysis, and interpretation
of findings. This manuscript will be submitted to the Canadian Journal of Psychiatry for review.
Chapter 4 is a discussion of the findings provided in Chapter 2 and Chapter 3 and provides
connections between papers and concludes with the strengths and limitations of this thesis,
discussion of its potential implications, future direction directions, and concluding remarks.
12
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Chapter 2
Enhancing Metabolic Monitoring for Children and Adolescents Using
Second-Generation Antipsychotics
Abstract
The prevalence of children and adolescents using second-generation antipsychotics
(SGAs) has increased significantly in recent years. In this population, SGAs are used to treat
mood and behavioural disorders although considered ‘off label’ or not approved for these
indications. Metabolic monitoring is the systematic physical health assessment of antipsychotic
users. It is important for children and adolescents using SGAs to ensure safety and efficacy of use
as this practice can detect cardiovascular and endocrine side effects and prevent adverse events
such as weight gain, hyperglycemia, hyperlipidemia and arrhythmias. Despite widely available,
established metabolic monitoring guidelines, rates of monitoring continue to be suboptimal and
this exposes children to unnecessarily risk of developing poor cardiovascular health and long
term chronic disease.
In this discursive paper, existing approaches to metabolic monitoring as well as
challenges to implementing monitoring guidelines in practice are summarized. The strengths and
weaknesses of various approaches to providing metabolic monitoring across a multitude of
settings including outpatient psychiatry, primary care and collaborative community settings are
discussed. We suggest that there is no one-size-fits-all solution to improving metabolic
monitoring care for children and adolescents using SGA. However, we argue for a pragmatic
global approach to enhance safety of children and adolescents taking SGAs through collaboration
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among healthcare disciplines with a focus on integrating nurses as champions of metabolic
monitoring.
Key words: antipsychotic agents, child psychiatry, guideline adherence, metabolic side
effects of drugs and substances, nursing models
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Enhancing metabolic monitoring for children and adolescents using second-generation
antipsychotics
Prescription of second-generation antipsychotics (SGAs) has increased dramatically in
the Canadian pediatric population and is prompting dialogue about how best to balance the risks
and benefits of their use (Alessi-Severini, Biscontri, Collins, Sareen, & Enns, 2012; Hauck et al.,
2017). A national study of pharmacoepidemiological prescription trends in Canadian children
found that antipsychotic recommendations by physicians of all specialties increased 114% from
2005 to 2009 (from 308,490 to 661,300 prescriptions/year), with 8.2% of children prescribed an
antipsychotic medication out of all prescriptions in 2009 (Pringsheim, Lam, & Patten, 2011).
More recently, a Canadian population-based cross-sectional study of retail pharmacies showed a
33% increase (from 34 to 45 prescriptions per 1000 people) in antipsychotic prescriptions from
2010 to 2013 (Arora et al., 2016). This trend is concerning as SGA are associated with a number
of adverse metabolic, neurological and endocrine side effects including weight gain, drowsiness,
deviations in blood pressure, arrhythmias, hyperglycemia, hyperlipidemia, hyperprolactinemia,
thyroid dysfunction, extrapyramidal symptoms and diabetes (De Hert, Dobbelaere, et al., 2011;
Pringsheim, Lam, Ching, et al., 2011). In Canada, the prescription of SGAs to children and
adolescents is designated as off-label as there is insufficient evidence for safety and efficacy of
use and lack of prescribing guidelines for indications and dosing (Pringsheim, Lam, Ching, et al.,
2011). The sole exception to this off-label classification is aripiprazole, which is authorized for
the treatment of schizophrenia in adolescents 15 to 17 years old and bipolar disorder in 13 to 17
year olds (Health-Canada, 2017a).
Of particular concern in pediatric populations is the development of rapid and significant
weight gain as it occurs in critical period of development. Age-inappropriate weight gain is
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associated with an increased risk of obesity, metabolic syndrome, diabetes and cardiovascular
disease in adulthood (Maayan & Correll, 2010; Panagiotopoulos et al., 2009; Tegethoff,
Stalujanis, Belardi, & Meinlschmidt, 2016). Weight gain affecting children and adolescents
prescribed psychotropic medication can impact their self-image and lead to distress and social
isolation, which impedes improvement of psychiatric symptoms and contributes to decreased
adherence to SGA treatment and quality of life (McCloughen & Foster, 2011; Monteleone,
Martiadis, & Maj, 2009). A survey of 286 adults taking antipsychotics over a six-month period
found that 14% (n=40) gained more than 20 pounds and that any weight gain was related to
reduced quality of life, well-being and vitality (Allison, Mackell, & McDonnell, 2003). Another
study of adults taking antipsychotics reported that those classified as obese were 2.5 times more
likely to stop taking their medication compared to those who were not (Weiden, Mackell, &
McDonnell, 2004). Metabolic monitoring is the systematic physical health assessment
recommended at the initiation and throughout SGA treatment. It is vital to the care of individuals
using SGAs to prevent the development of adverse physical health outcomes. Currently, there is a
lack of adherence to metabolic monitoring practices offered to children and adolescents using
SGAs (Correll & Carlson, 2006; Morrato et al., 2010). In this paper, we aim to provide a
commentary intended to highlight the important issues regarding metabolic monitoring
approaches in practice, discuss challenges to implementing guidelines and explore existing and
potential models of care in Canada.

Current Metabolic Monitoring Practices
Antipsychotic medications are used for the treatment of schizophrenia and other
neuropsychiatric disorders, including bipolar disorder and adjunctive therapy to treat depression
(Cheng-Shannon, McGough, Pataki, & McCracken, 2004). Children with psychiatric disorders
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are prescribed SGAs mainly for behavioural control in autistic and non-autistic children (Morrato
et al., 2010). The off-label prescription of SGAs is also prevalent as an adjunctive therapy in
children and adolescents with attention deficit hyperactivity disorder (ADHD) (Alessi-Severini,
Biscontri, Collins, Sareen, et al., 2012; Owen et al., 2009). A recent Canadian cross-sectional
retrospective chart review (n=10,000) in Ontario using administrative data sets confirmed that
11.9% percent of ADHD patients were prescribed antipsychotics, compared to 0.9% of nonADHD youth, with the majority of prescriptions for risperidone (Hauck et al., 2017). SGAs are
also used to treat youth with eating disorders such as anorexia nervosa to improve psychological
symptoms and promote weight gain (Attia et al., 2011; Lebow, Sim, Erwin, & Murad, 2013).
Evidence-based guidelines, such as the Canadian Alliance for Monitoring Effectiveness
and Safety of Antipsychotics in Children (CAMESA) provide a useful guide for the monitoring of
pediatric patients using SGAs (American Diabetes Association & American Psychiatric
Association, 2004; Pringsheim, Panagiotopoulos, et al., 2011). Using the CAMESA guidelines,
assessment is done at initiation of a SGA and at regular follow-up frequencies (i.e. 1-month, 3month, 6-month, and 12-month) and comprises collecting physical examination parameters (i.e..
height, weight, body mass index, waist circumference, blood pressure, neurological exam, ECG)
and conducting laboratory tests (i.e. fasting plasma glucose, fasting insulin, fasting total
cholesterol, fasting HDL, fasting LDL, fasting triglycerides, liver enzymes, amylase, prolactin)
(Pringsheim, Panagiotopoulos, et al., 2011)
Despite availability of the CAMESA guidelines and established treatment
recommendations to manage complications, there continues to be a gap in uptake (Ho,
Panagiotopoulos, McCrindle, Grisaru, & Pringsheim, 2011). Although the majority of metabolic
monitoring research focuses on the adult population, it is known that there is insufficient
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adherence to guidelines among child and adolescent psychiatry patients (Cotes et al., 2015;
Honey et al., 2013; Rodday et al., 2015). For instance, a retrospective analysis of U.S pediatric
patients newly initiated on SGAs (between 2002-2011) found that only 1 out of 1023 patients
received all of the recommended baseline and follow-up monitoring (Delate et al., 2014).
Moreover, another retrospective cohort study of children (n=5370) initiating SGAs treatment
found that glucose screening was performed in 31.6% (95% confidence interval (CI), 30.4%32.9%) of SGA-treated children and lipid testing was performed in 13.4% (95% CI, 12.5%14.4%) of SGA-treated children (Morrato et al., 2010).
These findings are consistent among adults taking SGAs. In 2012, a meta-analysis of 48
studies (n=290,534) conducted between 2000-2011 in five countries (UK, Canada, Spain, USA
and Australia) examining the uptake of routine metabolic monitoring practices in inpatient,
outpatient, community settings, and within population-level data such insurance claims database
(11). The authors reported that the highest pooled rate of monitoring was for blood pressure
(69.8%, 95% CI 50.9–85.8). This was followed by triglycerides (59.9%, 95% CI 36.6–81.1),
weight (47.9%, 95% CI 32.4–63.67), plasma glucose (44.3%, 95% CI 36.3–52.4) and cholesterol
monitoring (41.5%, 95% CI 18.0–67.3), all of which were considered either inadequate or
suboptimal (Mitchell et al., 2012). Examination of the impact of the publication of existing
metabolic monitoring guidelines in the United-States has demonstrated suboptimal increases in
screening practices, as evidenced by a large study which reviewed commercial insurance claims
of children and adolescents on SGAs (n=52,407) from 2003-2011. Findings of the study report
rates of glucose screening from 2003-2011, with rates of screening increasing minimally from
17.9% to 18.9% for baseline and 14.7% to 16.6% for follow-up (Connolly, Toomey, &
Schneeweiss, 2015).
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Challenges Associated with Metabolic Monitoring
Several factors within the current context of psychiatric services offered in Canada,
influence adherence to metabolic monitoring guidelines and the overall quality of care offered to
children and adolescents using SGAs. Long wait lists for access to psychiatrist consultation place
constraints on specialists’ time and ability to adequately perform metabolic monitoring as the
demand on psychiatrists’ time is highly pressured; this necessitates fragmented physical care and
places patients are at risk for undetected cardiometabolic complications (Brown, Parker, &
Godding, 2002; Cohn & Sernyak, 2006; Pringsheim, Lam, Ching, et al., 2011; Schraeder, 2015).
There is limited Canadian data on youth outpatient psychiatry service use and wait times
(Canadian Association of Paediatric Health Centres & Health Consortium Advisory, 2010). One
population-based cross-sectional study of mental health service use in Ontario between 2006 and
2011 found relative increases in rates of mental health-related emergency room visits (32.5%),
hospitalizations (53.7%) and rates of outpatient visits (15.8%) across the five-year study period
(Gandhi et al., 2016). Anecdotal evidence suggests that non-emergent pediatric psychiatric
patients regularly wait for over a year to see a psychiatrist; this indicates that the current system is
not meeting benchmarks defined by the Canadian Psychiatric Association (Canadian Association
of Paediatric Health Centres & Health Consortium Advisory, 2010; Kowalewski, McLennan, &
McGrath, 2011).
A survey of healthcare professionals (n=70) in British Columbia was conducted to assess
perceived barriers to metabolic monitoring among SGA-treated youth in both hospital-based care
(n=44) and community mental healthcare (n=26) in British Columbia. The majority of
respondents recognized physical health monitoring as part of their role responsibility, but
highlighted an absence of reliable systems to ensure physical health checks were conducted at
28

recommended intervals and noted an absence of a systematic approach for communicating results
between healthcare providers. Moreover, respondents felt they had enough time to undertake
metabolic monitoring but reported lower confidence in interpreting and acting on monitoring
results (Ronsley et al., 2011).
Barriers to physical health monitoring among inpatients with psychiatric disorders have
been discussed under three broad categories: client-related factors, psychiatrist-related factors and
role ambiguity surrounding responsibility for monitoring. Client-related factors include lack of
access and consultation for physical health complaints. This can be partly explained by the siloed
approach that many healthcare systems functions within; clients with psychiatric disorders
frequently have limited interactions outside of their psychiatric care team (De Hert, Cohen, et al.,
2011). This leads to higher rates of undiagnosed and untreated medical illness compared to the
general population (De Hert, Dobbelaere, et al., 2011; De Hert, Vancampfort, et al., 2011).
Moreover, some clients have an inability to recognize and interpret their physical health
symptoms, have difficulty coping with symptoms, lack access to specialized care and report
feelings of stigmatization when they do assess care (De Hert, Cohen, et al., 2011). Effective
metabolic monitoring is also influenced by laboratory evaluation requirements. Access to
community-based phlebotomy services, poor communication of results, patients’ fear of needles,
costs incurred for laboratory blood analysis and time required for procedures have also been cited
as limitations to effective monitoring (De Hert, Dobbelaere, et al., 2011; Khan, Shaikh, & Ablah,
2010).
Previous research has demonstrated that psychiatrist’s metabolic monitoring behaviour is
frequently insufficient (Connolly et al., 2015; Cotes et al., 2015; Delate et al., 2014; Dhamane,
Martin, Brixner, Hudson, & Said, 2013; Honey et al., 2013; Mitchell et al., 2012; Rodday et al.,
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2015). Adherence to metabolic monitoring in this group is influenced by the complex and
challenging nature of their patient population, lack of knowledge of cardiometabolic risk and
monitoring guidelines, lack of resources (e.g. physical space in practice setting, equipment), lack
of organizational support, and liability issues pertaining to treatment once metabolic risk is
identified (Cohn & Sernyak, 2006; De Hert, Cohen, et al., 2011; Forsner, Hansson, Brommels,
Wistedt, & Forsell, 2010). Thus, metabolic monitoring requires the psychiatrist to take on
additional treatment responsibilities. Finally, lack of communication between mental health and
primary care physicians is commonplace and creates role ambiguity surrounding responsibility
for monitoring. Ultimately, the prescriber who initiates SGA therapy is assigned the primary
responsibility of ensuring patients are appropriately monitored (Horn et al., 2012). In Canada,
most prescriptions for SGAs in children and adolescents are made after a referral to a pediatric
psychiatrist (62%); this is followed by primary care providers (17%), pediatricians (17%) and
specialists (3%) (Pringsheim, Lam, & Patten, 2011). It is known that primary care providers (i.e.
general practitioners or nurse practitioners) are often hesitant to prescribe SGAs to children and
adolescents, due to their off-label classification, lack of available evidence regarding safety and
efficacy and close physical health monitoring required once an SGA is initiated (Waddell et al.,
2013).
This creates an interesting dynamic between physicians. On the one hand, psychiatrists
may be more comfortable prescribing SGAs and provide psychiatric treatment but may be
reluctant to monitor physical health (De Hert, Cohen, et al., 2011). While on the other hand,
primary care providers less experienced in care of patients with psychiatric disorders may not be
knowledgeable on the health risks and monitoring indicated for pediatric SGA use and may take a
more reactive approach (Marder et al., 2004; Phelan, Stradins, & Morrison, 2001). When referrals
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from primary care to specialist physicians do occur, there are problems with bilateral
communication. A survey study of 4720 physicians (1804 primary care physicians, 2591
specialist physicians) in the United States reported that 34.0% of specialists receive adequate
patient history upon consultation from primary care while 62.2% of primary care providers
receive adequate consultation results in return, both of which impact the physicians’ ability to
provide high-quality care (O’Malley & Reschovsky, 2011). Without more discussion of how best
to address these challenges it is difficult to enhance metabolic monitoring practices among
children and adolescents taking SGAs.

Existing Approaches to Metabolic Monitoring
The CAMESA guidelines do not outline specific models, settings or approaches for the
implementation or delegation of metabolic monitoring in practice. There is a need for metabolic
monitoring of children and adolescents across a variety settings where this population receives
care including outpatient psychiatry, primary care, and collaborative primary healthcare teams.
Metabolic Monitoring in Outpatient Psychiatry. The structure of care in outpatient
psychiatry varies widely across Canada. Psychiatrists may operate independently and assume the
sole responsibility of providing comprehensive care to their patients (i.e. psychiatric treatment
and metabolic monitoring) without interdisciplinary assistance. In this model, monitoring is
provided directly from the prescriber of the SGA to the patient. With the psychiatrist as the
patient’s sole provider, gaps in communication and continuity of care between multiple providers
are nullified. However, previous research has demonstrated that this model has several drawbacks
such as lack of resources for monitoring, multidisciplinary staff, high patient demand and related
systemic issues, which have resulted in suboptimal monitoring rates during critical periods of
their antipsychotic treatment such as at baseline, short-term and long-term follow-up (Connolly et
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al., 2015; Cotes et al., 2015; Delate et al., 2014; Dhamane et al., 2013; Honey et al., 2013;
Mitchell et al., 2012; Rodday et al., 2015). A meta-analysis of 307 studies aimed to assess the
changes in body weight and body mass index as well as clinically significant weight gain or loss
associated with antipsychotic use and provides evidence to support the importance of monitoring
at each stage of antipsychotic use. First, baseline monitoring is done to determine the initial effect
of the SGA on the body, including weight gain which is often defined as clinically significant if
there is an increase of 7% or more of baseline weight. Short-term follow-up (0-6 weeks) is
necessary as weight gain in SGA naïve patients can be the most substantial in first six weeks of
treatment, while long-term follow up is crucial as weight gain is correlated with duration of
exposure (Bak, Fransen, Janssen, van Os, & Drukker, 2014).
Psychiatrists functioning independently may perceive their role as focused on the
treatment of psychiatric symptoms and could find providing physical healthcare more challenging
as it is time consuming not their area of speciality, perceiving this as the duty of general
practitioners (Cohn & Sernyak, 2006). A survey of 82 psychiatrists in two urban centres in the
United States found that in instances where physical health issues were identified, the majority of
psychiatrists faced time constraints and had difficulty collaborating with other physicians when
arranging medical follow-up (Parameswaran et al., 2013).
One option that has been used to enhance metabolic monitoring in the outpatient
psychiatry model is task delegation (Cohn & Sernyak, 2006). For instance, outpatient psychiatry
clinics may employ an interdisciplinary health professional (e.g. registered practical nurse [RPN]
or registered nurse [RN]) to whom the responsibility of metabolic monitoring is delegated. The
RPN or RN can complete the metabolic monitoring using requisitions written by the psychiatrist,
while the psychiatrist focuses on providing psychiatric treatment. This is not considered
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collaborative care, because responsibility for care is not shared between the nurse and
psychiatrist. Although a nurse may perform the monitoring, it is a delegated task and the
responsibility for noting deviations in measurement still lie with the psychiatrist.
An example of this approach is described from a retrospective audit of adult outpatients
(n=40) attending a psychiatry clinic following the implementation of health screening and
promotion best practice guidelines. Twice a week, a RN met with patients (outside their normal
psychiatrist visit) to provide physical health assessments, information about lifestyle management
and risk factors. Patients also received referrals from the physician for recommended laboratory
tests. Adherence to metabolic monitoring guidelines was compared pre- and post-implementation
of the program and results showed an increase of 45% to 85% of participants who had fasting
blood tests and increase of 2.5% to 80% of participants had their weight and blood pressure
recorded. The authors commented that the clinic added minimal demand to existing resources and
recommended that this type of clinic could be led by an advanced practice nurse with input from
physicians only as needed (Gallagher et al., 2013). An alternative to delegating the responsibility
of metabolic monitoring option to RPNs or RNs is collaborating with nurse practitioners (NPs).
This may be advantageous as NPs can practice autonomously and can thus complete metabolic
monitoring independently without requisitions from or reporting back to the psychiatrist.
Metabolic Monitoring in Primary Care. Under a primary care model, psychiatrists
refer their patients taking SGAs to their primary care provider for metabolic monitoring. In
Canada, there is an ongoing shift toward improving collaboration and access to care by
transitioning mental healthcare to the primary care settings as recommended by the Canadian
Collaborative Mental Health Initiative (Macfarlane, 2005). The Canadian Psychiatric
Association and the College of Family Physicians of Canada Collaborative Working Group on
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Shared Mental Health Care (2010) outlined the vision and challenges in providing collaborative
mental healthcare. The vision supports the general concepts of communication, consultation,
coordination and co-location as vital to mental health collaborations. Threats to effective
implementation in practice include differences in funding and remuneration models, time
constraints, lack of collaborative knowledge and attitudes, geographic disparities, shortage of
mental health specialists and lack of access to primary care providers (Kates et al., 2011).
Another challenge is the general perception that care of child and adolescents with psychiatric
disorders is better handled by specialists, particularly in remote and rural primary care settings
(Zayed et al., 2016).
By co-locating mental healthcare in primary care settings, the primary care practitioner is
the patient’s lead provider and utilizes specialist psychiatric consultation. Although involving
multiple physicians could divide responsibility for metabolic monitoring and potentially threaten
continuity of care, this model is advantageous as primary care providers are well equipped to
conduct physical health monitoring as well as respond to identified cardiometabolic risk factors
with appropriate treatment. However, this model has been implemented in very few practice
settings and adherence to recommended guidelines has not been evaluated. Co-locating providers
would require training primary care providers in using SGA monitoring guidelines. A survey of
community health clinics in San Francisco, USA, found that 40% (n= 65) of primary care
providers were unaware of the consensus guidelines for metabolic monitoring of SGA users
(Mangurian et al., 2013).
Metabolic Monitoring in Collaborative Settings. Community health centres and
interprofessional healthcare teams are ideal settings in which to conduct comprehensive physical
and mental healthcare. In this approach, care is provided by a multidisciplinary team under varied
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complements which may include medicine, nursing, speech language pathology, occupational and
physical therapy, social work, and pharmacy all located in the same physical space. Within the
team are licensed mental health professionals (i.e. psychiatrist, psychologist, psychiatric nurse,
social worker) whose focus is providing mental healthcare to patients. The physical proximity of
providers enhances the quality of care offered to patients as providers can easily communicate
and amass a larger wealth of knowledge, share opportunities for education and responsibility of
care for each patient (Rosser, Colwill, Kasperski, & Wilson, 2011; Soklaridis, Oandasan, &
Kimpton, 2007). Co-location in this model also allows for time and cost savings, fast
consultations and convenient adjustments to treatment (Koyanagi, 2004).
This model was evaluated in a 2011 qualitative case study of three psychiatrists who were
co-located in four busy primary care settings in a low socioeconomic area of New York City,
USA. Patients benefited from this model through improved access to psychiatric consultation and
wait times in addition to longer appointments. Aside from increased access, rates of ‘no-shows’,
which had negative financial implications for the clinic, operational challenges, such as
administrative staff having difficulty scheduling appointments and multidisciplinary charting in
electronic medical records, practitioners reported that they enjoyed the collaboration.. The authors
suggested that using nurses of any designation and social workers within co-location models
could assist with screening and follow-up to improve continuity of care (Weiss & Schwartz,
2013). Similarly, a randomized controlled trial investigating the practice of 27 primary care
practices (n=165 adult patients) in the Netherlands investigated two models of care: a
collaborative care model in the primary care setting and a usual care model of general practitioner
referral to mental health services. The collaborative care model included community psychiatric
nurses and psychologists, with consultation with psychiatrist, all co-located in the general
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practitioner’s office. They found that the collaborative model led to shorter wait times, improved
quality of life, reduced costs and higher general practitioner satisfaction when compared with
usual care (Van Orden, Hoffman, Haffmans, Spinhoven, & Hoencamp, 2009).
In Canada, a study of a multi-site Ontario family health team investigated mental health
services provided under a collaborative model of primary care physician, social work, allied
health professionals and the addition of a child and family psychologist (Cordeiro, Foroughe, &
Mastorakos, 2015). The longitudinal study tracked mental health services within primary care for
child, adolescent and adult patients requiring mental health triage and services. Of the 635
patients referred over 12 months across the five family health team sites, 539 received mental
health services from social work (i.e. counselling) while the remaining 96 patients were directed
to psychology under the criteria of: under 13 years of age, family therapy, patients with complex
needs and patients requiring diagnostic assessment or formal treatment. Results showed that wait
times to see a mental health provider were average of 6.41 weeks for social work and 10.64
weeks for a psychologist, compared to wait times of a year or more for other outpatient
psychiatry. Moreover, patient satisfaction scores were high throughout treatment and the primary
care physician was accessible for physical monitoring and facilitation of referrals for more
extensive psychiatric treatment (Cordeiro et al., 2015).
The role of the dietician is understudied in the metabolic monitoring literature as they are
often cited as a source of referral in cases of metabolic dysregulation for dietary management or
discharge planning (Hasnain, Fredrickson, Vieweg, & Pandurangi, 2010; Nguyen, Brakoulias, &
Boyce, 2009). However, within collaborative models, they could work alongside children,
adolescents and their families to proactively prevent metabolic adverse events through education
and nutrition counseling. A recent study which evaluated the effect of a ‘healthy living program’
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to improve metabolic side effects associated with SGA in youth found the use of a
multidisciplinary team which included a dietician, noted a significant decrease in the
consumption of sugar sweetened beverages among participants (n=324) (Wilson &
Panagiotopoulos, 2016).

A Call for Action: Collaboration with Nursing in Outpatient Psychiatry
Given the reality that there is no one-size-fits-all solution to current deficits in metabolic
monitoring for children and adolescents taking SGAs, we propose increased collaboration with
nursing as an immediate way to improve care. Nurses are well suited to forge links between
physical and mental healthcare services by performing metabolic monitoring in both settings and
alleviating pressures placed on other healthcare disciplines (Ohlsen, Peacock, & Smith, 2005;
Ward, Wynaden, & Heslop, 2017). This pragmatic solution remedies current models which are
limited by role and responsibility issues as well as staff and funding shortages (Happell, Scott,
Nankivell, & Platania‐Phung, 2013).
In Canada, there are four designations of nurses: registered practical nurses or licensed
practical nurses (RPNs/LPNs, term varies by province), registered nurses (RNs), registered
psychiatric nurses (RPNs), and nurse practitioners (NPs). RNs are degree level nurses with a
scope of practice for full spectrum of care of patients of any complexity. RPNs are diploma level
nurses with the same scope of practice as an RN. However, RPNs are matched to clients based on
a Three-Factor Framework of client, nurse and environmental factors, being generally limited to
caring for less complex, more predictable clients at a low risk for negative outcomes (College of
Nurses of Ontario, 2014). Registered psychiatric nurses have a unique education which
specializes in psychiatric and mental issues at the diploma or baccalaureate level (Registered
Psychiatric Nurse Regulators of Canada, 2017). NPs are degree level nurses with multiple years
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of clinical experience and an additional two years of graduate education, in addition to the scope
of an RN, can autonomously diagnose, order and interpret tests, prescribe medication, and
perform procedures within a dictated scope of practice (Registered Nurses Association of
Ontario, 2017).
All nurses have the scope, skills and knowledge to fill the metabolic monitoring gap in
psychiatric practice by championing assessment for physical health risks (Brunero & Lamont,
2009). Moreover, nurses of any designation can provide the time and expertise required to
prioritize mental health while simultaneously addressing physiological and social complaints
(Edward, Rasmussen, & Munro, 2010). Nurses are well positioned to administer educational and
behavioural interventions such as lifestyle modification and assistance with self-care. Nurses’
abilities to foster partnerships assists in keeping patients engaged in their own health which can
enhance treatment through reduction of stigma and lessening of inappropriate healthcare
utilization such as emergency room visits (Usher, Foster, & Park, 2006).
The use of specialized nursing roles devoted to metabolic monitoring has been studied in
community mental health services in Australia. In a retrospective cross-sectional study, two
community mental health centres compared metabolic monitoring of adult patients under two
models: one where existing case managers (i.e. of registered psychiatric nurses, occupational
therapists and social workers) were responsible for metabolic monitoring of their patients, and
one where a specialized nursing role was dedicated to the metabolic monitoring on behalf of the
case managers. The specialist role used one RN and one Enrolled Nurse (Australian equivalent to
Canadian RPN) to focus on supporting case managers in undertaking metabolic monitoring.
Results showed that under the specialized nursing model, metabolic monitoring was completed
with 78% (n=134) of new patients compared to only 3% (n=298) in the case manager group.
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Nurses in this role still faced the same barriers to metabolic monitoring as their physician
counterparts such as poor communication between mental health and medical services, confusion
over responsibility, lack of supporting procedures and patient anxiety toward needles. However,
nurses in this role have the time and expertise to advocate for clients’ physical health and provide
tailored referral options to general or specialist practitioners to medically manage abnormalities if
metabolic risk was identified (McKenna et al., 2014).
In an ideal collaborative approach, patients taking SGAs would start their appointment in
a collaborative team where they first see the nurse to review their medications and undergo
metabolic monitoring, according to the recommended guidelines. Nurses would utilize medical
directives (if they are not an NP) to inform their response to abnormal findings. These would be
communicated to the psychiatrist, which, in a co-located setting, could be done verbally as well as
with documentation. This information would then inform their psychiatrist’s assessment and feed
into treatment decisions. Primary care physicians would be available to consult for physical
health needs. The nurse would also be able to assist in the coordination of the patient’s care,
including assessing psychosocial considerations and making plans for follow-up. This approach
prevents fragmentation in the patients care as their physical and mental healthcare is delivered
simultaneously in existing structures and settings.
NPs may be the best suited to this role, as they are able to independently diagnose, order
laboratory testing, prescribe medication, titrate medication dosages and have an extended scope
of practice in that they can medically manage metabolic instability. The role of the NP has not
been evaluated in relation to metabolic monitoring of children and adolescents taking SGAs but
has been proven effective in management of other chronic diseases (Litaker et al., 2003; Lutfiyya
et al., 2017; Maten‐Speksnijder, Dwarswaard, Meurs, & Staa, 2016; Neylon, 2015). A two-year
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study of patients (n=157) with hypertension and diabetes were randomly assigned to two groups:
patients receiving care from a NP-physician team and patients receiving care from their usual
primary care physician. The NP followed patient management flowcharts derived from clinical
guidelines and consulted physicians as necessary. Patients in NP-physician team group showed
improved satisfaction with care and health-related quality of life and had increased time of patient
contact compared to usual care. Moreover, patients cared for by the NP-physician team
demonstrated improved glycated haemoglobin (HbA1c) levels, which is a marker of average blood
sugar level, at the one-year mark of the study. This study illustrates the benefits of NPs as
effective partners in chronic disease management and their supports their ability to be leaders in
metabolic monitoring (Litaker et al., 2003).
As highlighted in the nursing studies discussed in this section, nurses are an important
aspect of what can be done to enhance metabolic monitoring for children and adolescents on
SGAs. Although there are many challenges to implementing guideline-adherent metabolic
monitoring protocols in practice to which nursing roles are not immune, nurses are ideal
candidates to make metabolic monitoring their focus. This type of focused nursing care is
important in this context as dedicating nurses to metabolic monitoring benefits patients as well as
psychiatrists and physicians who often have demanding schedules. In the current Canadian
healthcare system which is centered on physician services, this type of task delegation or shared
responsibility with other healthcare disciplines is important in saving physician time and
increasing access to services for more patients, which in this case is a population of young
individuals with a serious need for comprehensive mental health treatment.
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Conclusion
As the use of SGAs in children and adolescents continues to increase, support for creative
collaborative metabolic monitoring approaches which engage interdisciplinary professionals to
adhere to metabolic monitoring guidelines is vital. Further research is needed to critically
evaluate the effectiveness of interdisciplinary models of collaborative care in outpatient settings.
Children and adolescents taking SGAs are a population with unique and complex needs who are
vulnerable to adverse health outcomes. Mental health and physical health are often considered
separately in the healthcare system despite the fact that they are experienced simultaneously.
Innovative solutions which allow for concurrent physical and mental healthcare and current
healthcare systems are needed. Ensuring safe use of SGAs among children and adolescents is
critically important to the prevention of adverse events and protection of their short- and longterm health.

Relevance for Clinical Practice
For nurses and all health care professionals who are involved in the care of children and
adolescents taking SGAs, this paper serves to highlight the need for enhancing metabolic
monitoring in practice. As a starting point, health care providers must continue to be educated on
the importance of metabolic monitoring in this population using the best available evidence as
well as supported as they lobby for system-level change. It is imperative that all nurses
acknowledge that metabolic monitoring is within their scope of practice and that they are
qualified to ensure it is provided to all patients prescribed a SGA. Finally, nurses should be at the
forefront of driving innovative communication techniques and technologies to better facilitate
collaboration among health care providers, children, adolescents and their families. Pediatric
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SGA users are particularly vulnerable to adverse health outcomes and innovative solutions that
complement the direction of current health care systems are in urgent demand.
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Chapter 3
Investigating Metabolic Monitoring Practices of Children and
Adolescents Taking Second-Generation Antipsychotics
Abstract
Objective: The objectives of this study are to explore what aspects of the CAMESA
metabolic monitoring guidelines were documented over a one-year period among a sample of
children and adolescents taking SGAs in outpatient pediatric psychiatry and to investigate what
patient, treatment, and healthcare utilization variables were associated with the documentation of
baseline metabolic monitoring in practice.
Method: A retrospective chart review analysis of 294 children and adolescents in an
outpatient psychiatry setting was conducted to assess baseline and follow-up metabolic
monitoring, demographic, treatment and healthcare utilization variables in a one-year period of
interest within a two-year study period (2014-2016).
Results: Metabolic monitoring did not adhere to CAMESA guidelines and was very poor
over a 1-year period. There were significant differences in characteristics and care of children
(ages 4-12, n=99) and adolescents (ages 13-18, n=195). In adolescents, the factors associated with
any metabolic monitoring documented at baseline were a higher number of psychiatry visits (OR
1.2, 95% CI 1.10-1.41), longer duration of contact (OR 14, 95% CI 2.31-82.4), and prescription
of medications in addition to SGA (OR 3.2, 95% CI 1.17-8.94) while in children, factors were
having an emergency room visit (OR 3.4, 95% CI 1.01-11.71) and taking aripiprazole as the type
of SGA for treatment (OR 7.4, 95% CI 2.02-27.45).
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Conclusion: Findings from this study support existing literature of inadequate metabolic
monitoring of children and adolescents on SGAs and calls for further investigation into factors
associated with comprehensive metabolic monitoring. Recommendations to improve metabolic
monitoring in this context include multidisciplinary collaboration as a pragmatic approach in
enhancing comprehensive care for this population.
Key words: antipsychotic agents, child psychiatry, guideline adherence, metabolic side
effects of drugs and substances, drug monitoring, patient safety, evidence-based practice
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Investigating Metabolic Monitoring Practices of Children and Adolescents Taking SecondGeneration Antipsychotics

Pediatric Second-Generation Antipsychotic Use
Children and adolescents with a range of psychiatric diagnoses and symptom clusters are
increasingly being prescribed atypical or second-generation antipsychotics (SGAs) to treat
conduct and behavioural symptoms.(Pringsheim, Lam, & Patten, 2011). The rate of pediatric
prescriptions for all antipsychotic medications prescribed in 2013 was 168 per 1000 youth which
represents a 33% increase since 2010. Of these antipsychotic prescriptions, SGAs accounted for
97% (Arora et al., 2016). Studies have provided evidence to support the use of SGAs to treat
aggression, irritability and self-injurious behaviours in youth with autistic spectrum disorder,
(McCracken et al., 2002; Owen et al., 2009) as adjunctive treatment to help regulate behaviour in
children and adolescents with attention deficit hyperactivity disorder (ADHD) (Aman, Binder, &
Turgay, 2004; Kronenberger et al., 2007; Pringsheim, Hirsch, Gardner, & Gorman, 2015), to
improve psychological symptoms and promote weight gain in children and adolescents with
eating disorders such as anorexia nervosa, (Attia et al., 2011; Lebow et al., 2013) and in the
treatment of adolescents with psychosis. (Kumar, Datta, Wright, Furtado, & Russell, 2013).
However, Health Canada has not approved the use of SGAs in pediatric populations
because their efficacy and safety have not been confirmed by clinical studies (Health-Canada,
2017b, 2017c, 2017d). One exception is the use of aripiprazole in adolescent populations to treat
symptoms of bipolar disorder and schizophrenia (Health-Canada, 2017d). SGAs must be used
with caution as they cause metabolic, neurological and endocrine side effects including weight
gain, drowsiness, deviations in blood pressure, arrhythmias, hyperglycemia, hyperlipidemia,
hyperprolactinemia, thyroid dysfunction, extrapyramidal symptoms and diabetes (De Hert,
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Dobbelaere, et al., 2011; Pringsheim, Lam, Ching, et al., 2011). As children and adolescents are
in a rapid state of physiological development, they can experience adverse effects of
antipsychotic medications differently than adults (Selevan et al., 2004).

Cardiometabolic Risk of SGAs in Children and Adolescents
Experiencing cardiometabolic side effects in youth is problematic as early vulnerability
to cardiac and metabolic instability can develop into serious chronic diseases later in adulthood
(Almandil et al., 2013; Correll & Carlson, 2006). Weight gain is particularly concerning as ageinappropriate weight gain in access to normal growth is associated with an increased risk of
obesity and metabolic syndrome in adulthood which is linked to poor cardiovascular outcomes
and impacts morbidity (Correll et al., 2009; Sinaiko et al., 1999). Despite clinically significant
data reporting the significant association of weight gain with antipsychotic use, the underlying
mechanisms of antipsychotic-related weight gain are not well understood (Correll, Lencz, et al.,
2011). Physiologically, weight gain occurs through the interaction of SGAs with neuronal
receptors to dopamine, serotonin and histamine and/or through metabolic-endocrine disruption of
weight regulation from hyperprolactinaemia (Baptista, 1999). Overweight children and
adolescents have adverse levels of lipids, insulin and blood pressure and elevated adiposity is
associated with fatty streaks, raised lesions and calcification in the aorta in coronary arteries
which are risk factors for cardiovascular disease (Freedman et al., 1999). Another pathway to
SGA-related weight gain in youth may be related to the pharmacodynamics medication effects
related to appetite, satiety, sleep disturbance and sedation which contribute to increased caloric
intake and decreased physical activity. Genetic predisposition is also a risk factor for SGA-related
weight gain as much be considered alongside psychotropic medication effects, unhealthy lifestyle
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behaviours and psychotropic medication effects as interactive factors (Correll, Lencz, et al.,
2011).
SGAs are also known to cause QTc interval prolongation, a risk for potentially lifethreatening ventricular arrhythmias, by blocking the mechanism which promotes potassium efflux
from the ventricles during repolarization (Palanca-Maresca et al., 2017). A study of Spanish
children and adolescents in metabolic screening program which includes electrocardiogram
(ECG) testing to detect QTc prolongation found that 6.9% of the participants (n=64) had an
abnormal QT change detected (Palanca-Maresca et al., 2017). In contrast, another recent Spanish
study of 213 youth newly started on antipsychotics (mainly SGAs) found no significant variations
in QTc intervals throughout the 12-month longitudinal study suggesting that the SGAs evaluated
in this study (i.e. risperidone, olanzapine, and quetiapine) appear to be safe for children and
adolescents with regard to QTc prolongation and absence of reported arrhythmias (Alda et al.,
2016).
Children and adolescents are not just smaller versions of adults as each phase of growth
is accompanied by distinct mechanisms involved in cardiac and metabolic behaviour (Prado et al.,
2006). This state of dynamic developmental physiology may be negatively affected by
physiological side effects of medications (Selevan et al., 2004). Multiple studies of children and
adolescents started on SGAs demonstrate that the initiation of SGAs can cause clinically
significant weight gain of at least 7% of baseline body weight, this is often greater and faster
weight gain than reported in adult populations (Correll et al., 2009; Maayan & Correll, 2010;
McEvoy et al., 2007; Ratzoni et al., 2002). Weight gain is a normal part of growth and
development which is influenced by critical periods, including adiposity rebound (between 3-7
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years) and puberty (between 11-15 years for females and 13-17 years for males) (Cole, 2004;
Koyama et al., 2014; Rogol et al., 2000).
Despite the potential difference of metabolic adverse effects during growth phases,
limited research compares differences in antipsychotic-related weight gain between child and
adolescent age groups. Results from a meta-analysis of 61 studies (n= 860 children, 1582 middle
aged adults, 810 geriatric adults) found that age and antipsychotic-related weight gain from
risperidone had an inverse relationship across the lifespan, meaning younger users experience
more weight gain (Safer, 2004). Moreover, prior treatment and intensity of antipsychotic
exposure has a more significant impact on weight gain than age and developmental differences
(Correll et al., 2009). In response to results of pediatric studies of weight gain being confounded
by prior antipsychotic treatment, Correll et al. 2009 conducted a cohort study to determine the
association of SGA with body composition and metabolic parameters in SGA naïve youth
(n=505). At the end of the short-term study (8-12 weeks), it was found that SGA use was
associated with rapid and significant increases in body composition in children and adolescents
naïve to antipsychotic medication. When compared with previous research, authors hypothesized
that the greater weight gain experienced by youth may be better explained by youth being in
general more naïve to frequent antipsychotic medication exposure compared to adult samples. In
other words, the most significant changes in body composition associated with SGA use is in the
initial period of use (Correll et al., 2009). Regardless, due to clinical evidence of cardiometabolic
instability, metabolic monitoring is vitally important to the health children and adolescents using
SGAs (Maayan & Correll, 2011).
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Metabolic Monitoring
The Canadian Alliance for Monitoring Effectiveness and Safety of Antipsychotics in
children (CAMESA) has published evidence-based recommendations which provide a guideline
for clinicians to use to monitor SGA use in pediatric patients (Pringsheim, Panagiotopoulos, et al.,
2011). These guidelines call for routine physical health assessments and laboratory monitoring at
regular frequencies (i.e. baseline and 1, 2, 3, 6, 9 and 12 month follow-up intervals) as a means to
prevent and detect physical adverse effects of SGA use. While similar guidelines exist
internationally, a systematic review of 48 studies (n=290 534 adults with schizophrenia-spectrum
disorders) examining guideline concordance conducted in Canada, USA, UK, Spain, and
Australia concluded that metabolic monitoring practices is concerning low among people
prescribed antipsychotic medication (American Diabetes Association & American Psychiatric
Association, 2004; Connolly et al., 2015; Mitchell et al., 2012). Monitoring rates have also been
described as insufficient in the pediatric metabolic monitoring literature (Cotes et al., 2015;
Honey et al., 2013; Morrato et al., 2010; Rodday et al., 2015).
Given the prevalence of SGA use in pediatric populations and the adverse
cardiometabolic effects associated with their use, it remains unclear why prescribers are not more
pharmacovigilant with metabolic monitoring. Few studies have investigated factors that predict
whether a patient will receive metabolic monitoring. Morrato et al. (2010) studied children and
adolescents (n=5,370) in a retrospective, SGA naive cohort from 180 prior and following the
initiation of an SGA to measure monitoring rates and determine predictors of serum glucose and
lipid testing using government social insurance claims data. It was found that having multiple
mental health comorbidities, serious mental illness, or having been to the emergency department
or hospitalized within the one-year study period were significant predictors of monitoring. No
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differences between types of SGAs were noted (Morrato et al., 2010). This may suggest that
children and adolescents with increased severity of illness are more likely to have their glucose
and lipids monitored. Other metabolic monitoring studies in adult and veteran populations found
that pre-existing metabolic conditions such as diabetes or hypertension were significant predictors
of monitoring, suggesting a more reactive approach to monitoring (Haupt et al., 2009; Shi et al.,
2009).
This paper builds on previous work to explore metabolic monitoring practices and factors
associated with monitoring among children and adolescents taking SGAs. The primary aim of this
study is to explore what aspects of the CAMESA metabolic monitoring guidelines were
documented over a one-year period among a sample of children and adolescents taking SGAs in
outpatient pediatric psychiatry, where the majority of SGA prescriptions are initiated in Canada.
A secondary aim was to investigate what patient, treatment, and healthcare utilization variables
were associated with metabolic monitoring behaviour. It is hypothesized that metabolic
monitoring practices and factors associated with monitoring will differ between children and
adolescents.
Methods
Setting and Study Population. A retrospective chart review of all patient referrals to an
outpatient child and adolescent psychiatric program (i.e. Mood and Anxiety,
Neurodevelopmental, Urgent Consult) in Southeastern Ontario was performed (n=294). Children
and adolescents aged 4-18 who had their first clinic visit between September 1 2014 and August
31 2015 (n=1118) were reviewed for any evidence of SGA treatment (e.g. risperidone,
quetiapine, aripiprazole, olanzapine, or ziprasidone). This time period was chosen with the intent
to capture SGA treatment over a 12-month period which is the average treatment duration, with
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shorter durations recommended for younger children and longer durations for older adolescents
(Pringsheim, Panagiotopoulos, et al., 2011). To be included in the study, participant’s first clinic
visit date had to be at least one year prior to the end of the study period. Participants were
included even if their SGA treatment was less than one year. For participants who met this
inclusion criteria, we completed a detailed data abstraction across the two-year study period
(September 1 2014 to August 31 2016). Participants were excluded from the study if they had no

Figure 2. Participant Flow Diagram
evidence of SGA use within the screening window. See Figure 2 for participant flow diagram.
Data Collection. A data abstraction instrument was adapted from the CAMESA
guidelines to measure 16 physiological parameters across 4 time periods (i.e. 0-1 month, 1-3
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months, 3-6 months, and greater than 6 months) (Pringsheim, Panagiotopoulos, et al., 2011). See
Appendix A for CAMESA Monitoring Safety of SGA in Children Data Form and Appendix B for
adapted data abstraction tool used in this study. Participant demographics and treatment data were
based on data collected by healthcare providers during the baseline visit, and include age, sex (i.e.
male/female), postal code, household support (e.g. two parent, single parent), diagnosis (e.g.
ADHD, anxiety), and SGA type (e.g. risperidone, quetiapine). Other medications prescribed to
participants were also recorded and categorized as ADHD medication (i.e. stimulants),
antidepressant (e.g. selective serotonin reuptake inhibitors) or non-psychotropic medication (e.g.
contraception, sleep medication). Healthcare utilization variables that took place over the study
period included duration of contact with clinic, number of psychiatry visits, number of
communications between psychiatrist and primary care provider, number of specialist referrals,
number of hospital admissions and number of emergency room visits.
Metabolic monitoring parameters collected included height, weight, waist circumference,
blood pressure, neurological exam, electrocardiogram and laboratory monitoring (i.e. glucose,
insulin, total cholesterol, low-density lipoprotein, high-density lipoprotein, triglycerides, aspartate
aminotransferase, alanine aminotransferase, prolactin, and amylase). Glucose specimens that
were not specified as ‘fasting’, as recommended in CAMESA guidelines, were viewed as a valid
measure of monitoring. Baseline metabolic monitoring was the main outcome variable and
defined as any documented parameter occurring 180 days before through 30 days after SGA
initiation (i.e. any bloodwork which occurred within six months prior to the initiation of a SGA
was also considered as baseline monitoring). Follow-up metabolic monitoring data was identified
as any monitoring data recorded within three categories which correspond to the CAMSEA
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guidelines (i.e. 1-3 months, 3-6 months, and greater than 6 months). Ethical approval was
obtained from the Queen’s University Health Sciences Research Ethics Board (Appendix C).
Statistical Analysis. Participant demographics, treatment variables and healthcare
utilization variables were described using frequencies and descriptive statistics. Due to a priori
hypothesized differences between children and adolescents, data was compared between age
groups. Chi-squared and t-tests were used to test for differences between children and adolescents
in terms of demographic, treatment and healthcare utilization variables as well as baseline
metabolic monitoring practices.
To determine how often providers engaged in metabolic monitoring practice, regardless
of intensity, any evidence of baseline and follow-up documentation was determined for
participants who had at least one parameter documented, this was referred to as ‘any monitoring’.
Bivariate analyses (chi-square for categorical and t-test for continuous) were performed to
determine significant associations between exploratory variables and the presence of any
monitoring at baseline (see Appendix D, Table 5). Significant variables (p<0.1) were entered into
a logistic regression model using forced entry to assess their relationship with the main outcome
(i.e. any baseline metabolic monitoring). All analyses were performed with SPSS Statistical
Software, Version 24.0™ (IBMCorp., 2015).

Results
Participant Demographics, Treatment and Healthcare Utilization. Demographic and
treatment variables for participants at their baseline visit are presented in Table 1. Among the 294
children receiving SGA treatment, the age range was 4-18 years, with a mean age of 13.5 (±3.27)
years and 42.9% were female. The majority of the sample was SGA naïve, with 171 (58.2%)
initiating a SGA at their baseline visit. Risperidone was the most commonly used SGA, with 132
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(44.9%) of participants with a prescription at baseline, followed by quetiapine with 88 (29.9%).
The only SGA which was unrepresented in the sample was ziprasidone.
Table 1. Participant Demographics and Treatment Variables at Baseline
Demographics
Sex
Female
Age (years)
Mean (SD)
Median
Range
Age (years)
4 to 6
7 to 9
10 to 12
13 to 15
16 to 18
Diagnosis/symptom cluster at baseline a
ADHD b
Anxiety c
Learning disability
Behavioural disorder d
Intellectual disability
Depression
Autism spectrum disorder
Obsessive compulsive disorder
Post-traumatic stress disorder
Tic disorder/Tourette’s
Eating disorder/dysregulated eating
Other neurologic disorders e
Other psychiatric disorders f
Psychiatric comorbidity
Undiagnosed
1 diagnosis
2 diagnoses
3 diagnoses
4 diagnoses
5 diagnoses
Household support
Two parents g
Single parent
Other h
FCS i involved in household
Yes

N=294 (%)
126 (42.9)
13.5 (±3.3)
14
4-18
9 (3.1)
30 (10.2)
60 (20.4)
95 (32.3)
100 (34.0)
187 (63.6)
54 (18.4)
33 (11.2)
33 (11.2)
24 (8.2)
23 (7.8)
18 (6.1)
12 (4.1)
11 (3.7)
8 (2.7)
5 (1.7)
13 (4.4)
14 (4.8)
20 (6.8)
130 (44.2)
109 (37.1)
29 (9.7)
5 (1.7)
1 (0.3)
192 (65.3)
67 (22.8)
35 (11.9)
30 (10.2)

Treatment Variables
N=294 (%)
SGA Naïve
Yes
171 (58.2)
Type of SGA
Risperidone
132 (44.9)
Quetiapine/Quetiapine XR
88 (29.9)
Aripiprazole
55 (18.7)
Olanzapine
19 (6.5)
Number of other meds (excluding
SGA)
0
59 (20.1)
1
182 (61.9)
2
42 (14.3)
3 to 5
11 (3.8)
Other types of medication
ADHD medication j
183 (62.2)
Antidepressant medication k
84 (28.6)
Non-psychotropic medication l
32 (10.9)
a Participants may have more than one diagnosis or symptom
cluster, non-cumulative statistic
b Attention deficit hyperactivity disorder
c Generalized anxiety disorder, social anxiety, separation anxiety
d Conduct disorder, adjustment disorder, oppositional defiance
disorder, intermittent explosive disorder
e Acquired brain injury, developmental delay, fetal alcohol
spectrum disorder, seizure disorder, cerebral palsy
f Emotional dysregulation, borderline personality traits,
schizoaffective disorder, unspecified thought disorder, substance
induced psychosis
g Two biological parents, two biological parents with shared
custody, one biological parent and one step-parent, two adoptive
parents
h Child and adolescent services, foster care, extended family
members (e.g. grandparents, aunt, uncle), community housing
and group home
i Family and child services
j Stimulant, alpha-agonist
k SSRI, SNRI, NaSSA, SARI, TCA
l Anticonvulsant, antihypertensive, contraceptive, gastroreflux,
sleep medication

As for healthcare utilization variables (Table 2), the majority of participants, 165
(56.1%), had a duration of contact with the clinic greater than 6 months, while 77 (26.2%) only
had contact with the clinic for under one month. In terms of utilization of other healthcare
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resources, 113 (38.4%) had at least one visit to the emergency room and 68 (23.1%) were
admitted to hospital at least once. Select demographics, treatment and healthcare utilization
variables were stratified by age group of children (aged 4-12) and adolescents (aged 13-18) and
compared between groups which are summarized in Table 3, with statistically significant
differences in sex, diagnosis, and SGA treatment between the two groups.
Table 2. Participant Healthcare Utilization Variables
Healthcare Utilization Variable
Duration of contact with clinic
0 to 1 month
> 1 to 3 months
> 3 to 6 months
> 6 months
Number of ER visits per participant
0
1 to 3
4 or more
Reason for ER visit
Non-psychiatric reason
Depression/suicidal ideation
Suicide attempt
Anxiety
Disruptive behaviour
Behavioural crisis
Substance misuse
Number of hospital admissions
0
1
2 or more
Days as an inpatient
0
1 to 14
15 or more

N=294 (%)
77 (26.2)
28 (9.5)
24 (8.2)
165 (56.1)
181 (61.6)
95 (32.3)
18 (6.1)
114 (44.9)
76 (29.9)
21 (8.3)
18 (7.1)
16 (6.3)
7 (2.8)
2 (0.8)
226 (76.9)
48 (16.3)
20 (6.8)
227 (77.2)
49 (16.7)
18 (6.1)

Healthcare Utilization Variable
N=294 (%)
Number of communications to GP c
0
17 (5.8)
1
119 (40.5)
2 to 4
158 (53.7)
Number of communications from GP d
0
290 (98.6)
1 to 2
4 (1.4)
Number of specialist referrals
0
239 (81.3)
1 to 2
55 (18.7)
Specialist referral type (N=63)
Other psychiatric services a
20 (31.7)
Dietician / nutritionist
16 (25.4)
Adult mental health services
14 (22.2)
Physician for physical health b
13 (20.6)
a
Acquired brain injury clinic, substance abuse clinic, dual
diagnosis clinic, developmental disabilities clinic, longterm inpatient psychiatry, child development centre,
eating disorder clinic
b
Weight gain, sleep study, endocrinology, cardiology,
need for metabolic monitoring
c
Communication documented from the psychiatrist to
participant’s general practitioner
d
Communication documented from the participant’s
general practitioner to the psychiatrist, excluding initial
referral

Rates of Metabolic Monitoring. None of the 294 participants received metabolic
monitoring which is adherent to the recommended CAMESA guidelines. From an individual
perspective, out of the possible 64 total metabolic monitoring measurements (i.e. 16 parameters
across 4 time periods), the range of parameters documented was 0 to 22 for all participants.
Group-level monitoring data is summarized in Table 3 and compared between age groups. At
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Table 3. Participant Demographics, Treatment Variables, and Metabolic Monitoring, Stratified by
Age Group
Variable

Children
4 to 12
n=99 (%)

Adolescents
13 to 18
n=195 (%)

x2 (1, 294)
or
t-value (292)

p-value

Sex
Female (%)
25 (25.3)
101 (51.8)
18.89
Duration of contact with clinic
0-1 month (%)
22 (22.2)
55 (28.2)
1-3 months (%)
6 (6.1)
22 (11.3)
4.06
3-6 months (%)
9 (9.1)
15 (7.7)
> 6 months (%)
62 (62.6)
103 (52.8)
ER visit
Yes (%)
32 (32.3)
81 (41.5)
2.36
Hospital admission
Yes (%)
16 (16.2)
51 (26.2)
3.73
ADHD diagnosis
Yes (%)
86 (86.7)
101 (51.8)
34.89
Autism diagnosis
Yes (%)
12 (12.1)
13 (4.4)
2.51
Anxiety diagnosis
Yes (%)
10 (10.1)
43 (22.1)
6.35
Depression diagnosis
Yes (%)
0 (0.0)
23 (11.8)
2.67
SGA Naïve at baseline
Yes (%)
49 (49.5)
122 (62.6)
4.61
SGA type
Risperidone (%)
66 (66.7)
66 (38.8)
Quetiapine (%)
10 (10.1)
78 (40.0)
35.97
Aripiprazole (%)
16 (16.2)
39 (25.0)
Olanzapine (%)
7 (7.1)
12 (6.2)
Other medication use a
Yes (%)
79 (79.8)
156 (80.0)
0.002
Number of psychiatry visits
Mean (SD)
5.15 (3.1)
5.67 (4.9)
-0.96 b
Any Baseline Monitoring
Yes (%)
25 (25.3)
44 (22.6)
0.26
Any Follow-up Monitoring
Yes (%)
24 (24.2)
43 (22.1)
0.18
Weight Baseline
Yes (%)
17 (17.1)
28 (14.4)
0.40
Height Baseline
Yes (%)
13 (13.1)
19 (9.7)
0.78
Blood Pressure Baseline
Yes (%)
11 (11.1)
19 (9.7)
0.13
Glucose Baseline
Yes (%)
14 (14.1)
21 (10.8)
0.71
Cholesterol Baseline
Yes (%)
13 (13.1)
21 (10.8)
0.36
Triglycerides Baseline
Yes (%)
14 (14.1)
21 (10.8)
0.71
Prolactin Baseline
Yes (%)
11 (11.8)
20 (10.3)
0.05
* Statistically significant at p ≤ 0.05 ** Statistically significant at p ≤ 0.001
a
In addition to SGA b t-value for sole continuous variable of number of psychiatry visits
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<0.001**

0.255

0.125
0.054
<0.001**
0.113
0.012*
<0.001**
0.032*

<0.001**

0.967
0.338
0.607
0.672
0.527
0.777
0.714
0.399
0.549
0.399
0.822

baseline, 25 (25.3%) children and 44 (22.6%) adolescents had any monitoring documented. At
follow-up, 24 (24.2%) children and 43 (22.1%) adolescents had any monitoring documented. The
most frequently documented parameter was weight, which 45 (15.3%) participants had
documented at baseline and 53 (18.0%) participants had documented in any follow-up period.
Only 17 (5.8%) participants had their weight documented at baseline and at any follow-up visit.
Due to low rates of follow-up monitoring, further analysis focused on any baseline monitoring
and comparing the differences between age groups. Figure 3 illustrates proportions of baseline
metabolic monitoring data stratified by children and adolescents. From Figure 3, the following
parameters were not included as less than 10% of the participants that had the parameter collected
at baseline: waist circumference, fasting insulin, liver enzymes (AST, ALT), amylase, and
electrocardiogram.
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Figure 3. Metabolic Monitoring Parameters Documented at Baseline, Stratified by Age Group

Table 4. Logistic Regression of Factors Associated with Any Baseline Metabolic Monitoring
Children

ER visit
SGA type a
Risperidone
Quetiapine
Aripiprazole
No. psychiatry visits
Constant
Adolescents

B

p

OR

1.24

3.44

Ref b
0.83
2.01
0.11
-2.64

0.048*
0.027*
Ref
0.305
0.003*
0.296
<0.001*

B

p

OR

95% C.I for OR
Lower
Upper
1.01
11.71

2.28
7.44
1.11
0.07

0.47
2.02
0.91

11.03
27.45
1.36

95% C.I for OR
Lower
Upper

Duration of contact
0.006*
0-1 month
Ref b
Ref
1-3 months
2.63
0.004*
13.81
2.31
3-6 months
1.66
0.106
5.28
0.70
> 6 months
0.73
0.437
2.07
0.33
ER visit
-0.41
0.415
0.67
0.25
Hospital admission
0.13
0.799
1.14
0.41
Psych. comorbidity c
-0.59
0.199
0.56
0.28
ADHD diagnosis
-0.66
0.190
0.52
0.19
SGA type
-0.36
0.157
Risperidone
Ref
Ref
Quetiapine
0.87
0.548
0.70
0.21
Aripiprazole
0.27
0.147
2.40
0.74
Olanzapine
1.17
0.751
1.31
0.24
On other meds
0.22
0.024*
3.23
1.17
No. psychiatry visits
-3.39
0.001**
1.24
1.10
Constant
<0.001**
0.03
* Statistically significant at p ≤ 0.05
** Statistically significant at p ≤ 0.001
a No children on olanzapine had any baseline monitoring
b “Ref” is reference value for 4-level independent variable
c Defined as having more than one mental health diagnosis at baseline

82.43
39.75
12.92
1.77
3.19
1.36
1.39

2.27
7.82
7.07
8.94
1.41

Factors Associated with Metabolic Monitoring at Baseline. Table 4 presents the
results from the logistic regression analysis of factors associated with the likelihood of receiving
any baseline metabolic monitoring. Baseline metabolic monitoring was defined as having at least
one metabolic monitoring parameter documented within the first month of SGA treatment. Two
logistic regression models were used, one for children which contained three independent
variables (emergency room visit, hospital admission, type of second-generation antipsychotic,
and number of psychiatry visits) and one for adolescents which contained eight independent
variables (duration of contact with clinic, emergency room visit, hospital admission, psychiatric
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comorbidity, ADHD diagnosis at baseline, type of second-generation antipsychotic, use of other
medications and number of psychiatry visits). The independent variables used in each of the
models were determined in the preliminary bivariate analysis (Appendix D, Table 5).
In adolescents, the factors making a significant contribution to the model were
participants with a higher number of psychiatry visits total (odds ratio [OR] 1.2, 95% confidence
interval [CI] 1.10-1.41), duration of contact of with clinic 1-3 months (OR 14, 95% CI 2.31-82.4
in comparison to those with 0-1 month duration), prescriptions of medications in addition to SGA
use (OR 3.2, 95% CI 1.17-8.94). In children, the factors making a significant contribution to the
model included emergency room visit (OR 3.4, 95% CI 1.01-11.71) and those with aripiprazole
as the type of SGA for treatment (OR 7.4, 95% CI 2.02-27.45 in comparison to those on
risperidone).

Discussion
This study adds to previous work by quantifying metabolic monitoring practices in this
geographic area and identifies factors associated with baseline metabolic monitoring in children
and adolescents on SGAs. Consistent with previous findings, the results of this study demonstrate
that metabolic monitoring is inadequate in outpatient pediatric psychiatry and inconsistently
implemented (Cotes et al., 2015; Honey et al., 2013; Morrato et al., 2010; Rodday et al., 2015).
Less than a quarter of participants were engaged in any metabolic monitoring behaviour at
baseline or at any of the three CAMESA guideline follow-up intervals. The lack of documented
monitoring is concerning in this population given the well documented risks of metabolic,
cardiovascular and endocrine adverse effects.
Our findings are novel in that they examine metabolic monitoring among two subsets
within the pediatric population, children and adolescents, and compare differences between age
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groups. Children in the sample were significantly more male, diagnosed with ADHD and taking
risperidone. The adolescent group was significantly more female, diagnosed with anxiety and
depression and taking quetiapine for SGA treatment. These differences correspond with typical
ages for these diagnoses as well as previous findings describing the SGA population and
indications for SGA use (American Psychiatric Association, 2013; Edelsohn et al., 2017; Hauck
et al., 2017). With children and adolescents often taking different SGAs, this presents different
levels of cardiometabolic risk to each age group attributed to differences in pharmacokinetics. For
example, in terms of weight gain, a 12-week cohort study of children and adolescents found that
after a median 10.8 weeks of treatment, baseline weight increased by 6.1 kg (95% CI, 4.9 to 7.2
kg) with quetiapine (n=36) compared to 4.4 kg (95% CI, 3.7 to 5.2 kg) with aripiprazole (n=41)
(Correll et al., 2009). Evidence of different treatment characteristics and physiological differences
between child and adolescent age groups have important implications in SGA treatment which
merit independent investigation.
Age differences were also evident when examining factors associated with documented
baseline metabolic monitoring. For children, having an emergency room visit was significant
associated with having any documented baseline metabolic monitoring. This is consistent with
findings from Morrato et al. (2010) which reported a similar finding for baseline glucose and
lipids monitoring practices in a pediatric population using SGAs. The Morrato et al. (2010) study
however found no differences in baseline monitoring between types of SGAs, unlike our finding
that children on aripiprazole were more likely to have monitoring documented. The association
found between baseline monitoring in children taking aripiprazole could potentially be attributed
to practitioners’ knowledge that it is only approved for adolescent use, therefore potentiating the
need for extra caution in children. For adolescents, taking other medications in addition to a SGA,
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having a longer duration and higher number of psychiatry visits were significantly associated
with baseline monitoring. Although these factors have not been previously reported, it might be
reasonable to hypothesize that adolescents taking multiple medications and having a higher level
of engagement with the outpatient clinic could have increased severity of illness which could
positively impact receipt of monitoring behaviour (Haupt et al., 2009; Morrato et al., 2010; Shi et
al., 2009). Overall, the factors significantly associated found in both children and adolescent
models are factors which may influence a practitioner’s decision of whether or not to engage their
patient in baseline metabolic monitoring. Understanding what facilitates uptake of monitoring,
such as adolescents having a higher frequency of visits, serves to inform strategies for future
research and practitioners to consider.
Previous literature has identified variables that serve as proxy indicators of severity of
illness. These include use of multiple medications, psychiatric comorbidity, number of psychiatry
visits, emergency room visits and hospital admission (Haupt et al., 2009; Morrato et al., 2010; Shi
et al., 2009). Although we acknowledge that documented emergency room visits and hospital
admissions occurred after any baseline monitoring took place, it is hypothesized that participants
with these indicators can be described as having an overall increased severity of illness. As an
emergency room visit was the only significant severity indicator found in the bivariate analysis in
children, it was included in the model of baseline metabolic monitoring.
The prevalence of children and adolescents on SGAs diagnosed with ADHD and
reporting using medications to treat ADHD found in this study is consistent with recent studies
focusing on ADHD. This participant characteristic warrants special attention as it has been shown
that individuals with ADHD have overall higher health service utilization, including primary care,
specialist consultation and emergency department and had a higher burden of psychiatric
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comorbidities (Alessi-Severi et al., 2012; Hauck et al., 2017). The prevalence of psychosis is
notably low in the antipsychotic-treated ADHD population which demonstrates that the high rates
of reported SGA use is for the large majority off-label (Hauck et al., 2017). The widespread use
of SGAs in children and adolescents with ADHD is highlighted given the high proportion of
participants in this study with the diagnosis, low rates of documented monitoring found, along
with lack of evidence to support the use of SGAs for treatment of ADHD.
Investigating strategies to improve the uptake of CAMESA guidelines in child and
adolescent psychiatry is needed to enhance medication safety and the physical health of youth
taking SGAs. Multidisciplinary collaboration may serve as a practical solution to facilitating
monitoring in outpatient pediatric psychiatry. Nurses, nurse practitioners, pharmacists,
physiotherapists, dieticians or other medical specialties can be collaborators who share the
responsibility of physical health monitoring with psychiatrists and general practitioners (Cordeiro
et al., 2015; Gallagher et al., 2013; Weiss & Schwartz, 2013; Wilson & Panagiotopoulos, 2016).
This suggestion aligns with the current direction of mental healthcare in Canada which envisions
collaborative and shared mental healthcare, with an emphasis on delivering this care in primary
care settings. The Canadian Collaborative Mental Health Initiative and the Canadian Psychiatric
Association and the College of Family Physicians of Canada Collaborative Working Group on
Shared Mental Health Care support the vision for co-location of health services which would
improve accessibility, facilitate multidisciplinary collaboration and optimize care (Kates et al.,
2011; Macfarlane, 2005).
There are several limitations of this retrospective chart review which utilized a
convenient sample in one localized outpatient child and adolescent psychiatry service. Caution is
advised regarding the generalizability of these results. It should be acknowledged that
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information that was undocumented, uninterpretable, incomplete or missing in participant charts
was not accounted for. Due to very low rates of metabolic monitoring and incomplete data set, the
analysis was restricted to analyses of baseline assessment and therefore could not explore
adherence to CAMESA guidelines. Participant’s non-mental health comorbidities (e.g. obesity,
diabetes) were not accounted for. The factors identified in the regression model of baseline
monitoring practices infer a relationship, but not one that is causal.

Conclusion
This study highlights the inconsistency in metabolic monitoring practice offered to
children and adolescents receiving SGAs and provides an exploration of factors associated with
baseline metabolic monitoring. Increasing adherence to the CAMSEA metabolic monitoring
guidelines should be a priority in child and adolescent outpatient psychiatry. Moreover,
multidisciplinary conversation about how to better collaborate in the outpatient settings is
warranted. We have shown that children and adolescents using SGAs have different
characteristics. This variance between age groups has implications in metabolic monitoring of
pediatric SGA users and should be accounted for in practice and future research.
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Chapter 4
General Discussion
Overview of Findings
The purpose of this thesis was to explore adherence to metabolic monitoring guidelines
for children and adolescents using SGAs in outpatient psychiatry and to consider models of care
that enhance collaboration in metabolic monitoring practice.
There are several factors that influence the practice of metabolic monitoring of pediatric
SGA users. This study investigated patient demographics, treatment and healthcare utilization
variables, however, the impact of different healthcare providers, settings and models of care was
not evaluated since the study was conducted in a single site where psychiatrists operate
independently. Chapter 2 of this thesis, synthesized existing literature on different models of
metabolic monitoring by setting (i.e. outpatient psychiatry, primary care physician’s office,
collaborative health teams). It was determined that metabolic monitoring occurs under multiple
models in various settings and there is no ‘one-size-fits-all’ approach of how to best serve this
population. However, there is evidence to support the use of multidisciplinary teams (e.g.
physicians, nurses, pharmacists, dieticians, physiotherapists) as a means to provide
comprehensive physical and mental healthcare to meet the complex needs of children and
adolescents undergoing SGA treatment. Nurses should be champions of metabolic monitoring as
it is within their scope of practice and they are well-positioned within many healthcare settings to
affect change. Interdisciplinary collaboration is a pragmatic, cost and time effective solution to
enhance physical healthcare offered to children, adolescents taking SGAs and their families.
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The primary finding of the retrospective chart review presented in Chapter 3 was that
metabolic monitoring practices offered to children and adolescents taking SGAs in the selected
study setting did not comply with the recommendations set out by the CAMESA guidelines.
None of the participants had all of the recommended parameters documented at baseline or at any
follow-up interval. The most frequently recorded parameter was weight however some
parameters such as waist circumference and electrocardiogram, important screening tools of
known risk factors of obesity and arrhythmias, were minimally represented in the sample.
Reasons why weight was the most frequently documented parameter may be due to the ease and
non-invasiveness of its measurement, its heightened prevalence, the observability of weight gain,
or due to the general awareness of healthcare practitioners of the risks associated with weight
gain compared to other less common adverse effects.
This study contributed some novel findings surrounding the description of differences
between children and adolescents using SGAs; these included the type of SGA use and diagnoses.
Younger SGA users, who were children, were more often male, diagnosed with ADHD and
taking risperidone while the older adolescent SGA users were more often female, diagnosed with
mood disorders and taking quetiapine. These differences correspond with typical ages for these
diagnoses as well as previous findings describing the SGA population and indications for SGA
use (American Psychiatric Association, 2013; Edelsohn et al., 2017; Hauck et al., 2017). With
children and adolescents often taking different SGAs, this presents different levels of
cardiometabolic risk to each age group attributed to differences in pharmacokinetics, such as the
variations in typical amount of baseline weight gain between different types of SGAs (Correll et
al., 2009). Evidence of different treatment characteristics and physiological differences between
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child and adolescent age groups have important implications in SGA treatment which merit
independent investigation.
Factors associated with receiving metabolic monitoring at baseline aligned with previous
findings in that children who had an emergency room visit were more likely to have documented
baseline monitoring (Morrato et al., 2010). Individuals with increased healthcare service use are
more likely to receive metabolic monitoring which could indicate that either individuals are being
monitoring based on their engagement with treatment (i.e. monitoring occurs with more frequent
attendance and does not occur with sporadic attendance) or that individuals who have an
increased severity of illness and require more healthcare are being monitored. Other significant
factors associated with documented monitoring at baseline for children were use of the
medication aripiprazole. The increased likelihood of monitoring children taking aripiprazole
could potentially be attributed to practitioners’ knowledge that it is only approved for adolescent
use, therefore potentiating the need for extra caution in children. However, aripiprazole is
generally considered to pose less cardiometabolic risk than other SGAs which contradicts this
hypothesis (Spurling, Lamberti, Olsen, Tu, & Tang, 2007). Adolescents were more likely to
receive baseline metabolic monitoring if they had a higher number of psychiatry visits, a longer
duration of contact with clinic, or took other medications in addition to a SGA. Potential
motivation to monitor adolescents who fit this type of profile may indicate that practitioners see
the need to monitor individuals who have existing comorbidities for which they are taking
additional medication. Another explanation may be that monitoring is viewed as more important
in individuals who practitioners foresee will be exposed to SGA medication over a long treatment
period, therefore increasing their risk for cardiometabolic side effects.
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Strengths and Limitations
There are several limitations of this study that should be acknowledged. This study
utilized a retrospective design of data from a localized practice setting. Therefore, this limits the
generalizability of our findings to other contexts as metabolic monitoring practices may vary
between treatment settings and be dependent on the availability of metabolic screening protocols,
resources, the size of the practice setting, and geographical location. Moreover, due to the nature
of the electronic charting system/medical record and referral process to the setting, it is possible
that participants identified as SGA naïve may have had previous SGA treatment from a prescriber
outside of the identified clinic (e.g. initially started on SGA by primary care provider). This
weakens the reliability of baseline SGA use data. Low rates of documented monitoring restricted
the type of data analysis that could be performed as adherence to all of the CAMESA guideline
time points across a one-year period could not be conducted as anticipated. Data analysis was
limited to descriptive statistics of participants and their treatment as well as factors associated
with metabolic monitoring at baseline only. Documented physiological data measures were also
infrequently documented so could not be compared across time periods or groups. Moreover, data
regarding non-mental health comorbidities (e.g. diabetes, obesity) and co-occurring monitoring
happening outside of the treatment setting (e.g. primary or specialty care) was not available. This
is a limitation as these have been shown to be important predictors in previous studies reporting
likelihood of metabolic monitoring, stating that individuals with pre-existing metabolic
abnormalities are more likely to be monitored (Haupt et al., 2009; Shi et al., 2009). Finally, it
should be noted that the identified factors associated with metabolic monitored reported in
Chapter 3 do not represent a causal relationship without the outcome, simply that the presence of
a risk factor increases the probability of the outcome.
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Potential Implications
Canadian children and adolescents are increasingly being prescribed SGAs that require
ongoing metabolic monitoring. Therefore, exploring and gaining an understanding of how best to
serve this population’s needs is critically important. The findings of this thesis reinforce a
knowledge translation gap between what is known to be best practice metabolic monitoring
behaviours and what actually happens in clinical practice settings (Connolly et al., 2015; Cotes et
al., 2015; Delate et al., 2014; Dhamane et al., 2013; Haupt et al., 2009; Honey et al., 2013; Khan
et al., 2010; Nguyen et al., 2009). The findings of this study have implications in practice settings
where children and adolescents are treated with SGAs, particularly for the outpatient pediatric
psychiatry setting where this study was based. It is our intention to highlight this knowledge
translation gap in order to enhance the awareness of this important issue in order to increase
provider and organizational support. The results of this study could lead to the establishment of
formalized metabolic monitoring procedures or metabolic screening clinics (based on the
CAMESA guideline).
There is an urgent need to improve metabolic monitoring practices in order to ensure safe
use of SGA medication among children and adolescents. There are serious cardiometabolic
consequences to leaving pediatric SGA users unmonitored which may lead to physical health
problems which could extend into adulthood (Almandil et al., 2013; Correll & Carlson, 2006;
Correll et al., 2009; De Hert, Dobbelaere, et al., 2011; Hasnain et al., 2010; Maayan & Correll,
2011; Panagiotopoulos et al., 2009; Pringsheim, Lam, Ching, et al., 2011; Tegethoff et al., 2016).
Lack of metabolic monitoring also negatively influences children and adolescents mental health;
those who experience physical side effects may be less likely to adhere to their SGA treatment for
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reasons such as feeling unwell, negative body image and impact of social stigma (McCloughen &
Foster, 2011; Weiden et al., 2004).
The findings of this thesis study align with the aims of policy makers in Canadian
healthcare such that collaboration of healthcare disciplines is the ideal solution to provider better
mental healthcare (Kates et al., 2011; Macfarlane, 2005). On a practical level, nurses should take
on a leadership role in metabolic monitoring of children and adolescents taking SGAs. They are
well suited to champion metabolic monitoring regardless of setting as they are ideally positioned
within the current healthcare system to provide focused care to this population using their
knowledge, skills and full scope of practice.

Future Research Directions
There is a need for better documentation and reporting of metabolic monitoring data in
Canadian contexts, including studies examining uptake and adherence to CAMESA guidelines.
Future prospective cohort studies are needed to evaluate the effectiveness of metabolic
monitoring of children and adolescents taking SGAs. With SGA prescription to children and
adolescents becoming more prevalent, comprehensive data sets of physiological measures are
essential in quantifying the risks associated with pediatric SGA use and consistent reporting of
adverse events.
This new direction of research may be guided by novel methods of documentation such
as the national electronic databases devoted to metabolic monitoring, which has been trialed in
Spain (Palanca-Maresca et al., 2014). The Safety of Neuroleptics in Infancy and Adolescence
(SENTIA) online registry was launched in 2010 by the Clinical Program for Safe Antipsychotic
Use in Children and Adolescents at a hospital in Madrid. SENTIA is an online pharmacoviligence
software platform used to facilitate systematic monitoring of antipsychotic and reporting of
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adverse events. The tool was pilot-tested one hospital and one referring community health centre,
where all children and adolescents taking antipsychotics under the age of 18 were included in an
online registry (i.e. voluntary) where socioeconomic, diagnostic and therapeutic characteristics,
systematic monitoring data and adverse effects are documented. SENTIA aims to collect longterm adverse effect data of pediatric antipsychotic use at a national level (Palanca-Maresca et al.,
2014). This type of tool could prove very useful in improving metabolic monitoring rates in
children and adolescent SGA users in Canada and prevent adverse effects of SGA use. Part of this
direction would benefit from include knowledge translation research of how to best implement
the widespread uptake of these guidelines in a Canadian healthcare system context. Built-in with
metabolic monitoring recommendations should also include management recommendations, such
as those from the CAMESA guideline group, to assist clinicians in decision making for
subsequent treatment of children and adolescents using SGAs who have been identified with a
cardiometabolic complication (Ho et al., 2011).
Investigation into models of care used to deliver metabolic monitoring to children and
adolescents should also be conducted in future research. Studies investigating rates of metabolic
monitoring, documented physiological measures and reporting of adverse events across settings
could be compared to determine the best approach to serve the needs of this population.

Conclusion
The study addresses several gaps in the literature by informing the current state of
metabolic monitoring in Canada, adding evidence of rates and factors associated with metabolic
monitoring in outpatient pediatric psychiatry, and recommending ways to improve metabolic
monitoring and the value of collaboration among healthcare disciplines in mental healthcare. As
the use of SGAs in children and adolescents continues to trend upward in Canada and potential
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for adverse effects grows, support for comprehensive metabolic monitoring is critical. Pediatric
SGA users are a population with unique and complex needs who are vulnerable to adverse health
outcomes. Mental health and physical health are often considered separately in the healthcare
system despite the fact that they are experienced simultaneously. Innovative solutions which
allow for concurrent physical and mental healthcare in the current healthcare system are needed.
Collaboration among healthcare disciplines, in particular nursing, is a pragmatic approach to
enhance the quality of metabolic monitoring provided to youth on SGA medication. Ensuring safe
use of SGAs among children and adolescents is critically important to the prevention of adverse
events and protection of their short- and long-term health.
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Appendix A. CAMESA Monitoring Safety of SGA in Children Data
Form
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Appendix B. Data Abstraction Tool
Demographics/Participant Profile
Participant identifier code
Consent for research
Sex
Date of birth (MM/YYYY)
Postal code
Household support
Number of psychiatry visits
Duration of contact with clinic
Number of emergency room (ER) visits
Reason for ER visit
Number of hospital admissions
Number of communications with general practitioner
Number of specialist referrals
Type of specialist referral
Baseline Metabolic Monitoring (0-1 month)
Date of assessment
Type of provider
SGA type
SGA naïve
SGA dose
Duration of treatment
Other medications
Number of medications
Smoking status
Height in cm
Height percentile
Weight in kg
Weight percentile
BMI in kg/m2
BMI percentile
Waist circumference in cm
Waist circumference percentile
Systolic blood pressure in mmHg
Systolic blood pressure percentile
Diastolic blood pressure in mmHg
Diastolic blood pressure percentile
Neurological exam completed
Neurological exam normal/abnormal
Fasting plasma glucose (≤6.1mmol/L)
Fasting insulin (≤100pmol/L)
Fasting total cholesterol (<5.2mmol/L)
Fasting LDL-C (<3.3.5mmol/L)
Fasting HDL-C (≥1.05mmol/L)
Fasting triglycerides (<1.5mmol/L)
AST
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ALT
Prolactin
Amylase
Electrocardiogram
Other measurements
Follow-up Metabolic Monitoring 1 (1-3 Months)
Date of assessment
Type of provider
SGA type
SGA dose
Duration of treatment
Other medications
Number of medications
Smoking status
Height in cm
Height percentile
Weight in kg
Weight percentile
BMI in kg/m2
BMI percentile
Waist circumference in cm
Waist circumference percentile
Systolic blood pressure in mmHg
Systolic blood pressure percentile
Diastolic blood pressure in mmHg
Diastolic blood pressure percentile
Neurological exam completed
Neurological exam normal/abnormal
Fasting plasma glucose (≤6.1mmol/L)
Fasting insulin (≤100pmol/L)
Fasting total cholesterol (<5.2mmol/L)
Fasting LDL-C (<3.3.5mmol/L)
Fasting HDL-C (≥1.05mmol/L)
Fasting triglycerides (<1.5mmol/L)
AST
ALT
Prolactin
Amylase
Electrocardiogram
Other measurements
Follow-up Metabolic Monitoring 2 (3-6 Months)
Date of assessment
Type of provider
SGA type
SGA dose
Duration of treatment
Other medications
Number of medications
Smoking status
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Height in cm
Height percentile
Weight in kg
Weight percentile
BMI in kg/m2
BMI percentile
Waist circumference in cm
Waist circumference percentile
Systolic blood pressure in mmHg
Systolic blood pressure percentile
Diastolic blood pressure in mmHg
Diastolic blood pressure percentile
Neurological exam completed
Neurological exam normal/abnormal
Fasting plasma glucose (≤6.1mmol/L)
Fasting insulin (≤100pmol/L)
Fasting total cholesterol (<5.2mmol/L)
Fasting LDL-C (<3.3.5mmol/L)
Fasting HDL-C (≥1.05mmol/L)
Fasting triglycerides (<1.5mmol/L)
AST
ALT
Prolactin
Amylase
Electrocardiogram
Other measurements
Follow-up Metabolic Monitoring 3 (> 6 months)
Date of assessment
Type of provider
SGA type
SGA naïve
SGA dose
Duration of treatment
Other medications
Number of medications
Smoking status
Height in cm
Height percentile
Weight in kg
Weight percentile
BMI in kg/m2
BMI percentile
Waist circumference in cm
Waist circumference percentile
Systolic blood pressure in mmHg
Systolic blood pressure percentile
Diastolic blood pressure in mmHg
Diastolic blood pressure percentile
Neurological exam completed
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Neurological exam normal/abnormal
Fasting plasma glucose (≤6.1mmol/L)
Fasting insulin (≤100pmol/L)
Fasting total cholesterol (<5.2mmol/L)
Fasting LDL-C (<3.3.5mmol/L)
Fasting HDL-C (≥1.05mmol/L)
Fasting triglycerides (<1.5mmol/L)
AST
ALT
Prolactin
Amylase
Electrocardiogram
Other measurements
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Appendix D. Bivariate Analysis of Possible Factors Associated with Any
Baseline Metabolic

Table 5. Bivariate Analysis of Possible Factors Associated with Any Baseline Metabolic
Monitoring
Children
Factors
Baseline
x2 (1,
p
Monitoring
99) or
t (97)
Any
None
Age (n=99)
Children, 4-12
25
74
0.26
0.607
Sex
Female
6
19
0.03
0.868
Duration of contact
0-1 month
2
20
5.16
0.160
1-3 months
2
4
3-6 months
4
5
> 6 months
17
45
CAS involvement
Yes
4
8
0.47
0.492
ER visit
Yes
15
17
11.71 0.001**
Hospital admission
Yes
4
12
0.001
0.980
Psychiatric comorbidity
Yes
12
37
0.03
0.863
ADHD diagnosis
Yes
20
66
1.38
0.240
SGA type
Risperidone
12
54
15.99 0.001**
Quetiapine
3
7
Aripiprazole
10
6
Olanzapine
0
7
SGA naïve
Yes
15
34
1.48
0.224
Other medications
Yes
21
58
0.37
0.545
Number of psychiatry visits
Mean number
6.44
4.72
-2.50
0.014*
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Adolescents
Factors

Baseline
Monitoring
Any
None

x2 (1, 195)
or
t (193)

p

Age (n=195)
Adolescents, 13-18
44
151
0.26
0.607
Sex
Female
25
76
0.57
0.449
Duration
0-1 month
2
53
17.50
0.001**
1-3 months
9
13
3-6 months
4
11
> 6 months
29
74
CAS involvement
Yes
6
27
0.44
0.509
ER visit
Yes
25
56
5.46
0.019*
Hospital admission
Yes
17
34
4.58
0.032*
Psychiatric comorbidity
Yes
13
82
8.36
0.004*
ADHD diagnosis
Yes
12
89
13.69
<0.001**
SGA type
Risperidone
8
58
14.73
0.002*
Quetiapine
15
63
Aripiprazole
16
23
Olanzapine
5
7
SGA naïve
Yes
31
91
1.51
0.219
Other medications
Yes
30
126
4.96
0.026*
Number of psychiatry visits
Mean number
9.00
4.70
-5.45
<0.001**
* Statistically significant at p ≤ 0.05
** Statistically significant at p ≤ 0.001
a
t-value for sole continuous variable of number of psychiatry visits
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