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Abstract

Objective: 1) Assess perceived barriers associated with metabolic monitoring in second-generation antipsychotic (SGA)-treated
youth; and 2) Propose a metabolic monitoring protocol (MMP) and implementation strategies. Method: Online surveys were
created for community mental health teams (CMHTs) and BC Children’s Hospital (BCCH) with questions designed to evaluate
knowledge of physical health care, confidence, communication with primary care, and practical issues. Results: 26/50 (52%) of
CMHT and 44/111 (40%) of BCCH surveys were completed. While both groups agreed that monitoring is their responsibility, 26%
of CMHTs and 35% of BCCH professionals agreed that providing information about SGA side-effects would influence medication

adherence. CMHTSs reported lower overall confidence and more practical issues as monitoring barriers. While higher overall
confidence was reported at BCCH, there was still a substantial proportion (23%) of hospital professionals who reported not
knowing what parameters to monitor and how frequently. Communication with primary care, including inadequate systems for
sharing results and identifying responsibility for acting on abnormal results, appear to be common barriers shared by both
settings. Conclusions: Barriers to metabolic monitoring were more frequently reported by CMHTs who had limited access to
nursing staff. We propose hands-on training, educational resources, pre-printed orders, and regular quality assurance evaluation

as facilitators to promote MMP uptake.
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Introduction

In British Columbia, the prevalence of mental illness in chil-
dren and adolescents (<18 years old, collectively referred to
as ‘youth”) is 15%, and many are treated with second-genera-
tion antipsychotics (SGAs or ‘atypical antipsychotics’, includ-
ing risperidone, quetiapine, olanzapine, ziprasidone,
aripiprazole and clozapine) (Pharmacare, 2009). In fact, the
prevalence of mental illness that may result in the prescription
of an SGA is 8.5% (Waddell, 2002). In youth, these medica-
tions are used for a wide variety of diagnoses including schizo-
phrenia, bipolar disorder and disruptive behaviour disorders
(Panagiotopoulos et al., 2010).

The atypicality of SGAs is conferred by their 5-HT,/D, recep-
tor blockade activity (Scarlota, Harvey & Aloyo, 2010). Com-
pared to the older first-generation antipsychotics, SGAs have a
weaker binding affinity to the D, receptors on the post synaptic
membrane, resulting in a decreased risk for some adverse
events often seen with older antipsychotic treatment, specifi-
cally extrapyramidal side effects (Preskorn, 2009). Con-
versely, the strong binding affinity of SGAs to the 5-HT,
serotonin receptor may result in metabolic adverse events that
were not previously seen with first-generation antipsychotics.

In adults, the literature has shown for some time that these med-
ications may precipitate serious metabolic effects like weight
gain, dyslipidemia, dysglycemia, fatty liver disease and hyper-
tension (Cohen, 2004; Henderson, 2002; Melkersson, Hulting
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& Brismar, 2000; Meyer & Koro, 2004; Nasrallah & New-
comer, 2004; Newcomer, Nasrallah & Loebel, 2004; Shirzadi
& Ghaemi, 2006; Tandon & Halbreich, 2003; Wu et al., 2006).
There is also increasing evidence that suggests that these meta-
bolic complications affect children and adolescents to an even
greater degree than they affect adults (Correll et al., 2009). In
addition, recent evidence has highlighted that early screening
for metabolic side-effects allows for early treatment and poten-
tial mitigation of long-term adverse outcomes from this phar-
macological treatment (Meyer et al., 2008).

Unfortunately, even with our knowledge about these poten-
tially serious complications, only a small proportion of
SGA-treated youth undergo metabolic monitoring. The
American Psychiatric Association and the American Diabe-
tes Association developed joint guidelines for metabolic
monitoring in SGA-treated patients in 2004 (American Dia-
betes Association et al., 2004). Although recommended for
all ages, these guidelines have had minimal uptake in youth
(Haupt et al., 2009), likely due to the limited data supporting
their use in the pediatric population at the time of publication.
Of note, a study conducted from 2005-2007 at our hospital
revealed that only 32-37% of SGA-treated inpatients
received metabolic monitoring (Panagiotopoulos, Ronsley &
Davidson, 2009). Similarly, recent studies have shown poor
uptake (10% — 27%) of these recommendations in the adult
population (Morrato et al., 2010).

We have recently developed a metabolic monitoring protocol
(MMP) specifically for the pediatric population (e-Figure 1;
Metabolic Assessment, Screening & Monitoring Tool also
available for download at http://www.cacap-acpea.org/
en/cacap/Volume 20 Number 2 May 2011 _s5.html?ID=670)
following a comprehensive review of the literature
(Panagiotopoulos et al., 2010) and consultation with various
medical professionals in both the community and hospital set-
ting, and are in the process of implementing it in various inpa-
tient and outpatient psychiatric units in British Columbia,
Canada.

However, given the poor uptake of adult recommendations
(Morrato et al., 2010), we sought to obtain feedback from
mental health professionals about barriers that may be associ-
ated with implementation of metabolic monitoring before dis-
seminating our MMP. In addition, recent studies (Walter et
al., 2008) have urged that when evaluating opinions of mental
health professionals related to metabolic monitoring, it is
important to include healthcare workers from both the com-
munity and hospital settings. Therefore, our objectives were
to assess the perceived barriers associated with metabolic
monitoring in SGA-treated youth in both the community and
hospital setting, and to present our MMP and strategies for
implementation. We hypothesized that there would be fewer

J Can Acad Child Adolesc Psychiatry, 20:2, May 2011

barriers associated with implementation of a MMP within the
tertiary care hospital setting than within the secondary care
community mental health team setting.

Methods

This project was approved by both the BC Children’s Hospi-
tal Research Review Committee and the University of British
Columbia Behavioural Research Ethics Boards. Informed
consent was obtained from all study participants prior to
beginning the survey.

Participants

Study participants were mental health professionals (includ-
ing counselors, psychologists, social workers, nurses and
physicians) working with youth at either a Vancouver Coastal
Health (VCH) community mental health team (CMHT) or at
British Columbia Children’s Hospital (BCCH). In British
Columbia, CMHTs provide secondary level care, and BCCH
provides tertiary level care. While the types of health profes-
sionals (i.e. physician, nurse, counselor, social worker, psy-
chologist) working at each VCH CMHT vary, each team has
one or more physicians who attend regular clinics, but very
few have a nurse on-site.

Procedures

Invitations to participate in surveys through an online link
were provided to all health professionals employed at each
site through VCH and BCCH administrators. Separate sur-
veys were created for CMHTSs and for BCCH professionals
using surveymonkey, a web-based company (Portland, Ore-
gon) that allows users to create and distribute surveys via an
online link. The online survey was distributed to CMHT pro-
fessionals in November 2008, prior to implementation of our
MMP at these sites in January 2009. Survey content was
based on a survey initially developed for the purpose of
assessing needs in adult community mental health clinics in
the United Kingdom (Barnes et al., 2007). The questions uti-
lized a 5-point Likert scale and were designed to evaluate
knowledge of physical health care, metabolic monitoring,
and the relationship between primary and secondary/tertiary
care. Questions were also included that assessed the profes-
sionals’ opinion about their confidence in completing meta-
bolic monitoring, about whose responsibility it is to do
monitoring and about whether the necessary training and
equipment is present at their sites for monitoring to take place
(Barnes et al., 2007). The survey questions are presented in
Table 1.

A slightly modified survey that included questions about
whether the professional works in inpatient or outpatient set-
tings was distributed to hospital-based mental health profes-
sionals in February 2009. All answers to survey questions
were kept anonymous.
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Table 1. Survey questions administered to staff members at Community Mental Health Teams

(CMHTSs) and BC Children’s Hospital (BCCH)

% Agree % Disagree % No consensus

CMHTs BCCH CMHTs BCCH CMHTs BCCH

Physical health care

Physical health (as well as mental health) is our responsibility 83.3 90.9 8.3 6.8 8.3 2.3

In our team, physical health problems are given the attention 78.2 721 8.6 16.3 13.0 11.6
they deserve

We have concerns about reducing adherence to antipsychotics if 26.0 34.9 52.1 41.9 21.7 288
we raise awareness of possible metabolic side effects

Confidence about monitoring physical health

We know what should be monitored and when 50.0 77.5 40.9 12.5 9.1 10.0
All relevant team members are able to use all the necessary 17.4 64.1 73.9 15.4 8.7 20.5
equipment

We know how to interpret the results of any monitoring 26.0 67.5 69.6 20.0 4.3 12.5
undertaken

We understand what action to take in response to abnormal 30.4 70.0 60.8 15.0 8.7 15.0
results

Interface with primary care

We have a clear system for delegating responsibility for 22.7 41.7 54.5 41.7 22.7 16.7
monitoring of clients between primary and secondary care

We have reliable systems in place (e.g., electronic prescribing) to 9.1 16.7 77.3 58.4 13.6 25.0
remind us that physical health checks are due for our clients

We have a clear system for sharing results between primary and 27.2 44.4 59.1 36.1 13.6 19.4
secondary care

There is a clear understanding between primary and secondary 14.3 B8k 57.2 50.0 28.6 16.7
care about who is responsible for acting on abnormal results

Practical Issues faced by mental health teams

We have enough time to undertake physical health monitoring 27.3 771 59.1 14.3 13.6 8.6
We are clear who, within the team would be responsible for 40.9 68.6 45.5 25.7 13.6 5.7
ensuring adequate monitoring is undertaken

We have access to an accurate weighing scale 95.5 88.5 0.0 5.7 4.5 5.7
We have access to a suitable waist circumference tape measure 63.6 77.2 18.2 6.6 18.2 14.3
We have access to a blood pressure machine and appropriate 68.1 82.9 18.2 11.4 13.6 5.7
sized cuffs

We have access to a clinic room with an examination table 36.3 971 45.4 0.0 18.2 2.9
We know whose responsibility it is to maintain equipment 18.2 441 59.1 2.3 22.7 255
We have a clear, reliable system for accessing lab request forms 81.8 82.9 9.1 5.7 9.1 11.4
It is easy to retrieve investigation results from the laboratory 54.5 75.7 13.6 3.0 31.8 21.2
Results of investigations are readily available in case notes in 28.6 55.9 33.3 2.9 38.1 41.2

time for the next outpatient clinic attendance

Agree = subjects who answered “agree” or “somewhat agree”, Disagree = subjects who answered “disagree” or “somewhat disagree”,
No Consensus = subjects who neither agreed or disagreed
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Figure 2. Distribution of mental health professionals
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breakdown of the professions for the two
groups is presented in Figure 2. The pro-
portion of professionals represented by
physicians was similar in the CMHTs
(23.1%) and in BCCH (27.3%). There was
a higher proportion of counselors from the
CMHTs (69%) than from BCCH (11.4%);
conversely, the proportion of nurses was
higher from BCCH (34.1%) than from
CMHTs (3.8%). Of the BCCH mental
health professionals surveyed, 20/44
(45.5%) work in inpatient programs, 8/44
(18.2%) work in outpatient programs, and
16/44 (36.4%) work in both settings. A
summary of the responses received from
CMHT and BCCH staff to the survey
questions is presented in Table 1.

OCMHT (N=26)

BBCCH (N=44)

— Physical Health Care
Survey responses to questions related to
physical health care are presented in Table

CMHT: community mental health team, BCCH: British Columbia Children’s Hospital

Other: pharmacist, dietitian or team coordinator

Data analysis

SPSS version 17.0 (Chicago, IL) was used to perform statisti-
cal analysis of collected data. All surveys, including those
with only partial data available, were included in the analysis.
For the purposes of analysis, subjects were defined as having
“agreed” with the statement if they responded “somewhat
agree” or “agree”. Likewise, subjects were defined as having
“disagreed” with the statement if they responded “somewhat
disagree” or “disagree”. “No consensus” was defined as sub-
jects neither agreeing nor disagreeing with the statement.
Descriptive analyses included the frequency of mental health
profession in each of the groups (CMHTs and BCCH) and
frequency of each Likert -scale rating for each of the survey
questions. To compare responses between community and
hospital professionals, an independent samples z-test was
conducted for the mean Likert score on specific survey ques-
tions. To account for multiple t-tests, p=0.01 was considered
statistically significant.

Results

Fifty surveys were distributed to CMHT professionals
(responses collected from November 26, 2008 to June 6,
2009), and 111 surveys were distributed to BCCH profes-
sionals (responses collected from February 2 to March 23,
2009). While the response rate was slightly higher from the
CMHTS (26/50; 52%) than from BCCH (44/111; 40%), there
was a higher absolute number of responses from BCCH. The
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1 and Figure 3. Responses from staff
members in both groups were consistent
for all three questions. The majority of
mental health care professionals agreed that the monitoring of
physical health care is their responsibility [CMHT: 20/24
(83.3%); BCCH: 40/44 (90.9%)], and that currently, ade-
quate attention is given to physical health care concerns at
their sites [CMHT: 18/23 (78.2%); BCCH: 31/43 (72.1%)].
Of note, 26% of CMHT and 35% of BCCH professionals
agreed that providing information about SGA side-effects to
their patients would influence adherence to the medication.
Of the professionals that voiced this concern, 67% were doc-
tors or nurses.

Confidence with Monitoring Physical Health

Survey responses to questions related to confidence in moni-
toring physical health are presented in Table 1 and Figure 4.
CMHT staff members reported significantly lower confi-
dence in knowing what should be monitored and when com-
pared to BCCH staff members (mean Likert score 3.1 + 1.36
vs. 3.9+ 0.98, p=0.01). Of the CMHT staff members, a large
proportion (73.9%) reported that they were not trained to use
all of the equipment needed for metabolic monitoring com-
pared to 15.4% of BCCH staff (mean Likert score 1.7 + 1.12
vs. 3.6 £ 1.16, p<0.0001). CMHT staff also reported lower
confidence than BCCH staff in interpreting the results of
monitoring undertaken (mean Likert score 2.0+ 1.34 vs. 3.6 +
1.19, p<0.0001), and in understanding what action to take in
response to abnormal results (mean Likert score 2.4 + 1.40 vs.
3.7+ 1.15, p<0.0001). Of note, all respondents from BCCH
that “agreed” that they were trained to use the equipment and
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Figure 3. Physical health care
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CMHT: community mental health team; BCCH: British Columbia Children’s
Hospital

Q1: Physical health (as well as mental health) is our responsibility.

Q2: In our team, physical health problems are given the attention they de-
serve.

Q3: We have concerns about reducing adherence to antipsychotics if we
raise awareness of possible metabolic side effects.

understood what response to take in response to abnormal
laboratory tests were nurses or physicians.

Interface with Primary Care

Survey responses to questions related to the interface with
primary care are presented in Table 1 and Figure 5, and mean
responses are similar in both groups. Very few CMHT (9.1%)
and BCCH staff (16.7%) agreed that they had reliable systems
in place to remind them of physical health check time points
for their patients (mean Likert score 1.6+ 1.03 vs. 2.4+ 1.17).
Responses between the two groups were similar when asked
about systems for sharing laboratory results, in that, only
27.2% of CMHT and 44.4% of BCCH staff reported having a
clear system for sharing physical health care results between
providers (mean Likert score 2.3 £ 1.31 vs. 3.2 + 1.28).
Finally, only 3/21 (14.3%) CMHT staff and 12/36 (33.3%)
BCCH professionals (mean Likert score 2.2 + 1.27 vs. 2.9 +
1.20) reported having a clear understanding between primary
care and themselves about responsibility for actions related to
abnormal laboratory results.

Practical Issues Faced by Teams

Survey responses to questions related to the practical issues
faced by CMHT and BCCH staff are presented in Table 1 and
Figures 6a and 6b. Overall, CMHT staff reported more practi-
cal barriers to completing monitoring than BCCH staff. Just
over a quarter (27.3%) of CMHT staff agreed that they had
enough time to undertake physical health monitoring
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compared to over three-quarters (77.1%) of BCCH staff
(mean Likert score: 2.5 + 1.17 vs. 4.0 £ 1.20, p<0.0001). A
significant proportion of both CMHT staff (45.5%) and
BCCH staff (25.7%) reported that they did not know who,
within their team, was responsible for completing monitor-
ing. In addition, almost half of CMHT staff reported that they
did not have access to examination rooms in their clinical set-
ting compared to none of the BCCH staff (mean Likert score:
2.7+ 1.49 vs. 4.8 £0.49, p<0.0001). Finally, a lower propor-
tion (18.2%) of CMHT than BCCH staff (44.1%) reported
knowing whose responsibility it is to maintain equipment
(mean Likert score: 2.2 + 1.21 vs. 3.3 £ 1.36; p=0.003).

Strategies for Implementation

To address the barriers identified in our surveys, we have
developed protocols to help facilitate the implementation of
our MMP (e-Figure 1, also available for download at
http://bit.ly/9yxHwe) both at BCCH and in the community.
To address concerns with equipment and exam room avail-
ability at the CMHTs, we assisted them in purchasing appro-
priate measurement equipment and in setting up examination
rooms at each site. Because staff expressed low confidence in
their ability to conduct anthropometric measurements, both
BCCH and community-based staff received a standardized
measurement protocol (http://bit.ly/9yxHwe) at the time of
implementation of our MMP. This included an in-service and
site-based instruction by a research coordinator on proper
measurement of height, weight, waist circumference and
blood pressure in children. In addition to working towards
professionals gaining confidence in conducting metabolic
monitoring, this protocol will also help to ensure consistent
and continuous care as youth are transferred between care set-
tings. To address concerns that implementing metabolic mon-
itoring may affect medication compliance, families were
provided with a handout (http:/bit.ly/9yxHwe) explaining
treatment and prevention measures for metabolic side effects
associated with SGA-treatment.

In response to the concern that some staff did not know which
laboratory tests needed to be ordered and to assist physicians
in comprehensively assessing all metabolic laboratory
parameters simultaneously, pre-printed order sheets were
created for both BCCH (http://bit.ly/9yxHwe) and the
CMHTSs. Preliminary feedback suggests that these
pre-printed orders have helped to reduce the amount of time
that monitoring takes from the regular appointment within
both clinical settings, while also eliminating the need for the
child to return to the laboratory for another venipuncture
because the health care provider forgot to order required labo-
ratory tests with the initial bloodwork.

After staff expressed concern in their ability to interpret
results of monitoring and organize appropriate follow-up, all
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Figure 4. Confidence about monitoring

Figure 5. Interface with primary care
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CMHT: community mental health team; BCCH: British Columbia Children’s
Hospital

Q1: We know what should be monitored and when.

Q2: All relevant team members are able to use all the necessary equip-
ment.

Q3: We know how to interpret the results of any monitoring undertaken.

Q4: We understand what action to take in response to abnormal results.

professionals were provided with electronic and paper refer-
ences for metabolic monitoring in youth. This resource
(http://bit.ly/9yxHwe) includes blood pressure, waist circum-
ference, and body mass index norms for the pediatric popula-
tion, as well as clinical information about screening and the
diagnostic criteria for diabetes and the metabolic syndrome.
As well, psychiatry residents received teaching about meta-
bolic monitoring and assessment at the beginning of their
child psychiatry rotation and were also provided with these
paper and electronic references. To keep track of metabolic
monitoring time points for each youth, reminders were sent
regularly to physicians and mental health clinicians about
approaching blood work time points. Finally, quality assur-
ance measures including regular chart reviews were put in
place at BCCH and CMHTs to evaluate uptake of the protocol
and additional barriers associated with its components.

Discussion

To our knowledge, this is the first North American study
where community and hospital-based healthcare profession-
als were surveyed about barriers associated with metabolic
monitoring in SGA-treated youth.

Our overall survey response rate of 70/161 (43.5%) is consis-
tent with a similar survey study conducted by Walter and col-
leagues (Walter et al., 2008) in Australia where the response
rate was 42%. Our surveys provide insight about several bar-
riers to metabolic monitoring in SGA-treated youth in both
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CMHT: community mental health team; BCCH: British Columbia Children’s
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Q1: We have a clear system for delegating responsibility for monitoring of
clients between primary and secondary care.

Q2: We have reliable systems in place (e.g. electronic prescribing) to re-
mind us that physical health checks are due for our clients.

Q3: We have a clear system for sharing results between primary and sec-
ondary care.

Q4: There is a clear understanding between primary and secondary care
about who is responsible for acting on abnormal results.

the community and hospital setting. In spite of published rec-
ommendations for metabolic monitoring available since 2004
(American Diabetes Association et al., 2004), half of commu-
nity-based and almost one-quarter of CMHT professionals
reported that they did not know what parameters needed to be
monitored and at what time intervals. In our survey, CMHTs
more often reported barriers to effective metabolic monitor-
ing than BCCH, particularly related to low confidence and
practical issues. Of concern, more than three-quarters of
CMHT staff reported that they did not know how to use the
equipment needed to conduct metabolic monitoring. This
may be a result of the lower proportion of doctors surveyed in
CMHTs compared to BCCH, and the fact that nurses are not
commonly part of the CMHT infrastructure in British Colum-
bia. As well, there was general concern at both BCCH and
CMHTs about problems with communication between differ-
ent levels of care (primary-secondary-tertiary); specifically,
common barriers identified included inadequate systems in
place for delegating responsibility for monitoring, sharing
and acting on laboratory results. For example, one CMHT
professional wrote that the electronic records system used
with outpatients does not currently have a place for tracking
measurement changes and blood work from previous hospital
stays. Of note, in our survey, one-third of hospital-based staff,
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Figure 6a. Practical issues faced by mental

health teams

Figure 6b. Practical issues faced by mental
health teams
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Q1: We have enough time to undertake physical health monitoring.

Q2: We are clear who, within the team would be responsible for ensuring
adequate monitoring is undertaken.

Q3: We have access to an accurate weighing scale.
Q4: We have access to a suitable waist circumference tape measure.

Q5: We have access to a blood pressure machine and appropriate sized
cuffs.

and one-quarter of CMHT staff were concerned that provid-
ing information about metabolic side-effects to patients
would reduce SGA-adherence. Although beyond the scope of
our study, the evaluation of the impact of MMP implementa-
tion on medication prescription practices as well as patient
adherence will be important as protocols are implemented.

Our results are consistent with a study (Barnes et al., 2007)
surveying mental health clinicians working with adults where
staff reported uncertainty about each team members’ respon-
sibility in metabolic monitoring, limited access to appropriate
equipment and low confidence in interpreting abnormal
blood results as the main barriers to conducting metabolic
monitoring. In addition, a recent study conducted with child
psychiatrists found that the most commonly reported barriers
to metabolic monitoring were lack of time and patient compli-
ance with blood work (Walter et al., 2008). Together with our
findings, these data emphasize the importance of addressing
common issues faced by mental health professionals in moni-
toring physical health in conjunction with MMP implementa-
tion to facilitate uptake.

Previous studies have shown that regular monitoring can
identify previously undiagnosed cases of diabetes, hyperten-
sion and dyslipidemia (Meyer et al., 2008). The implications
of inadequate screening in youth may result in catastrophic

140

*p<0.0001; $p=0.003

CMHT: community mental health team; BCCH: British Columbia Children’s
Hospital

Q6: We have access to a clinic room with an examination table.

Q7: We know whose responsibility it is to maintain equipment.

Q8: We have a clear, reliable system for accessing lab request forms.
QO: It is easy to retrieve investigation results from the laboratory.

Q10: Results of investigations are readily available in case notes in time
for the next outpatient clinic attendance.

outcomes associated with cardiovascular disease morbidity
and mortality. Thus, it is imperative that mental health profes-
sionals have access to the proper skills and training to accu-
rately monitor metabolic outcomes in SGA-treated youth.

Strengths and limitations

The results of this study need to be interpreted within its limi-
tations. The main limitations of this study were that our
results reflect a larger absolute number of BCCH than CMHT
professionals, and responses were from an unequal distribu-
tion of health care professions. Nevertheless, the distribution
of respondents is consistent with the total population of com-
munity and hospital professionals, and our response rate is
consistent with previous surveys conducted in similar popu-
lations in other countries (Barnes et al., 2007; Walter et al.,
2008). In addition, our results reflect the opinions of only
urban professionals. Further studies that include the opinions
of more mental health professionals from rural and remote
teams are needed to determine barriers to metabolic monitor-
ing in these populations. While we have proposed many prac-
tical solutions to the barriers identified, studies are currently
underway by the authors to assess the impact of these
initiatives.

J Can Acad Child Adolesc Psychiatry, 20:2, May 2011
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Conclusions

There appear to be more barriers associated with implementa-
tion of a MMP in a community-based than in a hospital-based
setting. Community-based teams report lower overall confi-
dence in performing metabolic monitoring and face more
practical issues related to inadequate time and lack of access
to examination rooms. These findings may be related, in part,
to the limited access to nursing staff at CMHTs. While higher
confidence is reported in the hospital setting, there is still a
substantial proportion of health professionals that do not
know what parameters to monitor and how frequently. Com-
munication with primary care, including inadequate systems
for sharing results and identifying responsibility for acting on
abnormal results appears to be a common barrier shared by
both community and hospital-based settings. In response, we
propose that hands-on training, educational resources for pro-
fessionals and families, pre-printed orders, and regular qual-
ity assurance evaluation must accompany MMPs at
implementation to promote improved uptake. Consistent and
appropriate monitoring practices between inpatient and out-
patient settings as well as good communication between lev-
els of care will help ensure appropriate continuity of care for
this population of youth.

Acknowledgements / Conflicts of Interest

Dr. Panagiotopoulos is supported by the Child & Family Research
Institute and Canadian Diabetes Association Clinician Scientist Awards.
Ms. Raghuram received a Child & Family Research Institute summer
studentship award to perform this work. This work was also funded by
operating grants from The Lawson Foundation and the Canadian Diabetes
Association. The authors would like to thank Mr. Mark Rayter and Dr.
Derryck Smith from Vancouver Coastal Health for their collaborative
efforts to implement metabolic monitoring at these child and youth mental
health teams.

References

American Diabetes Association, American Psychiatric Association,
American Association of Clinical Endocrinologists, & North
American Association for the Study of Obesity (2004). Consensus
development conference on antipsychotic drugs and obesity and
diabetes. Diabetes Care, 27(2), 596-601.

Barnes, T. R., Paton, C., Cavanagh, M. R., Hancock, E., Taylor, D. M. &
UK Prescribing Observatory for Mental Health (2007). A UK audit of
screening for the metabolic side effects of antipsychotics in
community patients. Schizophrenia Bulletin, 33(6), 1397-1403.

Cohen, D. (2004). Atypical antipsychotics and new onset diabetes
mellitus. an overview of the literature. Pharmacopsychiatry, 37(1),
1-11.

Correll, C. U., Manu, P., Olshanskiy, V., Napolitano, B., Kane, J. M., &
Malhotra, A. K. (2009). Cardiometabolic risk of second-generation
antipsychotic medications during first-time use in children and
adolescents. JAMA : The Journal of the American Medical
Association, 302(16), 1765-1773.

Haupt, D. W., Rosenblatt, L. C., Kim, E., Baker, R. A., Whitehead, R., &
Newcomer, J. W. (2009). Prevalence and predictors of lipid and
glucose monitoring in commercially insured patients treated with

J Can Acad Child Adolesc Psychiatry, 20:2, May 2011

second-generation antipsychotic agents. The American Journal of
Psychiatry, 166(3), 345-353.

Henderson, D. C. (2002). Atypical antipsychotic-induced diabetes
mellitus: How strong is the evidence? CNS Drugs, 16(2), 77-89.

Melkersson, K. I., Hulting, A. L., & Brismar, K. E. (2000). Elevated
levels of insulin, leptin, and blood lipids in olanzapine-treated patients
with schizophrenia or related psychoses. The Journal of Clinical
Psychiatry, 61(10), 742-749.

Meyer, J. M., Davis, V. G., Goff, D. C., McEvoy, J. P., Nasrallah, H. A.,
Davis, S. M., et al. (2008). Change in metabolic syndrome parameters
with antipsychotic treatment in the CATIE schizophrenia trial:
Prospective data from phase 1. SchizophreniaResearch, 101(1-3),
273-286.

Meyer, J. M. & Koro, C. E. (2004). The effects of antipsychotic therapy
on serum lipids: A comprehensive review. Schizophrenia Research,

70(1), 1-17.

Morrato, E. H., Druss, B., Hartung, D. M., Valuck, R. J., Allen, R.,
Campagna, E., et al. (2010). Metabolic testing rates in 3 state
Medicaid programs after FDA warnings and ADA/APA
recommendations for second-generation antipsychotic drugs. Archives
of General Psychiatry, 67(1), 17-24.

Nasrallah, H. A. & Newcomer, J. W. (2004). Atypical antipsychotics and
metabolic dysregulation: Evaluating the risk/benefit equation and
improving the standard of care. Journal of Clinical
Psychopharmacology, 24(5 Suppl 1), S7-14.

Newcomer, J. W., Nasrallah, H. A., & Loebel, A. D. (2004). The atypical
antipsychotic therapy and metabolic issues national survey: Practice
patterns and knowledge of psychiatrists. Journal of Clinical
Psychopharmacology, 24(5 Suppl 1), S1-6.

Panagiotopoulos, C., Ronsley, R., & Davidson, J. (2009). Increased
prevalence of obesity and glucose intolerance in youth treated with
second-generation antipsychotic medications. Canadian Journal of
Psychiatry, 54(11), 743-749.

Panagiotopoulos, C., Ronsley, R., Elbe, D., Davidson, J., & Smith, D. H.
(2010). First do no harm: Promoting an evidence-based approach to
atypical antipsychotic use in children and adolescents. Journal of the
Canadian Academy of Child and Adolescent Psychiatry, 19(2),
124-137.

Pharmacare (2009). Policy, outcomes evaluation and research,
pharmaceutical services division, ministry of health services.
Unpublished manuscript.

Preskorn, S. H. (2009). A roadmap to key pharmacologic principles in
using antipsychotics: Application in clinical practice. The Journal of
Clinical Psychiatry, 70(4), 593-600.

Scarlota, L. C., Harvey, J. A., & Aloyo, V. J. (2010). The role of
serotonin-2 (5-HT(2)) and dopamine receptors in the behavioral
actions of the 5-HT(2A/2C) agonist, DOI, and putative 5-HT (2C)
inverse agonist, SR46349B. Psychopharmacology, 213(2-3), 393-401.

Shirzadi, A. A. & Ghaemi, S. N. (2006). Side effects of atypical
antipsychotics: Extrapyramidal symptoms and the metabolic
syndrome. Harvard Review of Psychiatry, 14(3), 152-164.

Tandon, R. & Halbreich, U. (2003). The second-generation ‘atypical’
antipsychotics: Similar improved efficacy but different
neuroendocrine side effects. Psychoneuroendocrinology, 28 Suppl 1,
1-7.

Waddell C. & Shepherd C. (2002). Prevalence of mental disorders in
children and youth. Mental Health Evaluation & Community
Consultation Unit Research Update, University of British Columbia,
October 2002.

Walter, G., DeLaroche, A., Soh, N., Hunt, G., Cleary, M., Malhi, G., et al.
(2008). Side effects of second-generation antipsychotics: The
experiences, views and monitoring practices of Australian child
psychiatrists. Australasian Psychiatry: Bulletin of Royal Australian
and New Zealand College of Psychiatrists, 16(4), 253-262.

Wu, R. R., Zhao, J. P., Liu, Z. N., Zhai, J. G., Guo, X. F., Guo, W. B, et
al. (2006). Effects of typical and atypical antipsychotics on
glucose-insulin homeostasis and lipid metabolism in first-episode
schizophrenia. Psychopharmacology, 186(4), 572-578.

141




