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Abstract 

 

Objective: To characterize cardiovascular disease risk factors (CVD-RFs) and preventive health 

services of people with schizophrenia and related disorders (SCZ) in a Canadian context. 

 

Methods: This cross-sectional survey collected laboratory, physical examination, and interview 

data from 202 randomly selected Calgary outpatients with SCZ.   

 

Results: There were high prevalences of several CVD-RFs.  Metabolic syndrome was present in 

30.0%.  Mean 10-year general CVD risk was 8.8%.  Many previously known CVD-RFs were 

inadequately treated, and several previously undetected CVD-RFs were discovered (e.g. 33.3% 

of diabetes).  There was variable receipt of preventive services, and participants explained non-

receipt by “Thought it was unnecessary” or “Didn’t get around to it”. 

 

Interpretation:  This study found substantial physical morbidity coupled with gaps in 

prevention, detection, and management, as well as patient factors that might be a target of 

interventions for improved care.   Multifaceted strategies will be needed to make a difference in 

the health of people with schizophrenia. 

. 
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Chapter One: Introduction  

 

1.1 Goal of the research project 

There is a multifaceted interplay between mental and physical health that complicates the 

detection and treatment of physical disorders in individuals with mental illness, including 

schizophrenia.   

Schizophrenia is a severe and persistent mental illness that causes significant disability, 

and is classically stated to affect one in a hundred persons worldwide (although estimates differ) 

1;2.  In addition to suffering from a serious mental illness, these individuals have a high 

prevalence of physical medical illnesses, which often go undetected 3.   

The goal of this study was to explore the relationships between physical health and 

schizophrenia and related disorders in a Canadian context, concentrating on preventive health 

care and cardiovascular risk factors.   

For the purpose of this study, schizophrenia and related disorders was defined as 

nonaffective psychotic disorders including schizophrenia, schizoaffective disorder, 

schizophreniform disorder, brief psychotic disorder, delusional disorder, and psychotic disorder 

not otherwise specified.  At times in this document, for brevity, the term “schizophrenia” is used 

to represent this broader concept. 

 

1.2 Current state of knowledge: Cardiovascular disease risk factors and schizophrenia 

1.2.1 Mortality, cardiovascular disease mortality, and schizophrenia 

It has been recognized for decades that schizophrenia is associated with increased 

mortality rates 4;5. A meta-analysis conducted by Saha and colleagues in 2007 identified 37 
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studies and found a median standardized mortality ratio (SMR) for all-cause mortality of 2.58, 

with a 10%-90% range of 1.18-5.76; moreover, they demonstrated that the mortality gap has 

worsened in recent decades 6.   

The leading cause of death in schizophrenia has been reported to be ischemic heart 

disease or cardiovascular disease (depending on the study’s breakdown of diseases), as in the 

general population 7-9.  Yet cardiovascular disease (CVD) mortality has been shown to be 

elevated in schizophrenia compared to the general population rates in most studies and meta-

analyses (although there have been some studies with conflicting results) 5;7;10-12.  For example, 

Curkendall used Saskatchewan Health administrative data linked to vital statistics, and found an 

adjusted risk ratio of 2.2 (95%CI 1.7-2.8) for CVD mortality in schizophrenia compared to the 

general population 13.  In fact, it appears that this CVD mortality “gap” might be widening: it 

was demonstrated by Osby and colleagues (2000) that in Stockholm County the standardized 

mortality ratio (SMR) for CVD in schizophrenia had significantly increased over 25 years for 

both men and women, and other studies have suggested the same 8;14;15.   This increasing SMR 

for CVD may be at least partially related to a demonstrated decrease in CVD mortality in the 

general population, but it does imply a relative increase in the cardiovascular mortality among 

those with schizophrenia 16-18.  Not unexpectedly, cardiovascular disease morbidity has also been 

shown to be elevated in schizophrenia compared to the general population, both internationally 

and in Canada 3;13;19-21.   

 

1.2.2 Cardiovascular disease risk factors and risk prediction  

Ischaemic heart disease has been known for decades be linked to “traditional” CVD risk 

factors including age, sex, hypertension, diabetes, hypercholesterolemia, and smoking 22-24.   



  

 3 

 

Since many of the CVD risk factors are modifiable, their screening is suggested in 

clinical practice guidelines 25-28. These guidelines suggest that multiple CVD risk factors should 

be considered in an integrated fashion, since risk factors act synergistically.   

Several algorithms have been derived for prediction of cardiovascular events based on an 

individual’s CVD risk factor profile 29-31.  Many of these algorithms are based on data from the 

Framingham Heart Study, a cohort study that has been continuing since the 1950s 

(www.framinghamheartstudy.org).  The prediction results are frequently used to determine the 

aggressiveness with which risk factors should be treated (e.g. hypertension and elevated lipids) 

and screened for (e.g. diabetes) 25;26;32.  The most commonly used Framingham algorithms 

typically require information on age, sex, blood pressure, diabetes, smoking, total or low density 

lipoprotein (LDL) cholesterol level, and high density lipoprotein (HDL) cholesterol level 30;31. 

Unfortunately, methods to calculate the risk of cardiovascular events from an individual’s 

CVD risk profile are often unavailable in younger adults.  For example, some risk algorithms 

based on the Framingham study results begin at age 30 because the study sample on which the 

algorithm is based ranged in age from 30 to 74 at baseline 29;31.   

Two risk algorithms were of particular interest in the current study because they have 

been employed commonly in the literature or are used in current Canadian guidelines.  First is 

the Cholesterol Education Program (NCEP) Adult Treatment Panel III (ATP III) calculation 

from 2001 predicting the risk of a hard coronary heart disease (CHD) event, meaning myocardial 

infarct or coronary death, over the next 10 years 30.  This algorithm made a modification to 

earlier approaches by considering diabetes to place individuals in a high CHD risk category (over 

20% risk).  This algorithm is valid for individuals aged 20 to 74 without diabetes or CHD; if 

individuals have diabetes or CHD they are assigned to the high risk category.  The second 

http://www.framinghamheartstudy.org/
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algorithm of interest was published by D’Agostino and the Framingham group in 2008, and 

predicts total or general CVD risk over the next 10 years, including coronary heart disease, 

stroke, peripheral artery disease, and heart failure 31.  This algorithm is valid for individuals aged 

30 to 74 with no current cardiovascular disease.  It includes a term for presence of diabetes and 

as such does not automatically assign high risk to those with diabetes.  This algorithm is being 

suggested as more useful for general use as it gives a global sense of an individual’s risk.  For 

example, the current Canadian Cardiovascular Society guidelines suggest the use of this total 

CVD algorithm to determine targets for treatment of elevated cholesterol 25. 

 

1.2.3 Schizophrenia and cardiovascular disease risk factors 

It can be postulated that the increased CVD mortality in schizophrenia is at least partly 

related to a higher frequency of traditional CVD risk factors.  Indeed, Brown demonstrated in a 

cohort of 370 schizophrenia outpatients that CVD mortality was elevated in smokers but not in 

non-smokers 33.  It is known that a higher proportion of persons with schizophrenia smoke 34.  

Moreover, many antipsychotic medications used to treat schizophrenia have been found to cause 

weight gain and worsen glucose and/or lipid metabolism 35;36. 

In the past decade there has been increasing evidence that cardiovascular risk factors are 

more prevalent in schizophrenia than in the general population in many jurisdictions 37.  For 

example, Goff compared proportions with individual CVD risk factors at baseline in the CATIE 

Schizophrenia Trial (a US multisite antipsychotic trial in patients with SCID-diagnosed 

schizophrenia) to a randomly selected age-, sex-, and race/ethnicity-matched sample from the 

NHANES III, a general population survey 38.  In CATIE compared to NHANES, the proportion 

with smoking (68% versus 35%), diabetes (13% versus 3%), and hypertension (27% versus 
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17%) were significantly higher, while mean HDL was lower.  There was no difference in total 

cholesterol.   Although the CATIE trial provided a large sample compared to other relevant 

studies, it is important to remember that this was the baseline data from a trial, not a randomly 

selected sample.  As such, results in this group might differ from those from the clinics as a 

whole. 

In Canada, Bresee and colleagues used Alberta Health and Wellness administrative 

databases  between 1995 and 2006 to examine the period prevalence of hypertension, 

dyslipidemia, and diabetes in those with and without schizophrenia in a population based study 

39.  Defining schizophrenia as  International Classification of Diseases, Ninth Revision (ICD-9) 

codes 295.x and using validated data definitions for the CVD risk factors, they reported that 

diabetes was significantly more common in the schizophrenia group (10.3% versus 5.6%), with 

unadjusted OR 1.94, particularly in women and young men 40.   Due to the large sample size 

small differences were significant, but point prevalences of hypertension (22.7% versus 21.1%) 

and dyslipidemia (23.0% versus 21.0%) did not differ noticeably for schizophrenia versus the 

non schizophrenia group.   Of note, the administrative data definition of schizophrenia was not 

validated in this study, although the authors did report validity results from a Saskatchewan 

study of data from 1986 41.  That report found only a 61.8% concordance for hospitalized 

schizophrenia patients between physician claims and primary hospital discharge diagnoses.  

Some aspects of their sample description might raise concern; for example, the schizophrenia 

group had a mean age that was older than the non schizophrenia group.  Moreover, results on 

diabetes, hypertension and dyslipidemia in administrative data depend on individuals being 

screened for these disorders.   Research suggests that screening is sometimes lower in individuals 

with schizophrenia, which might be expected to result in a bias toward lower detection in 
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schizophrenia.  However, a potential bias toward increased detection might be suggested by the 

fact that the authors point out that those with schizophrenia were more likely to have seen a GP 

seven or more times in a year, which suggests that surveillance bias could have existed.  It is 

unclear what effect these and other issues might have on the results. 

The same group reported results on the presence of a number of self reported CVD risk 

factors based on data from Statistics Canada’s nationally representative Canadian Community 

Health Survey Cycle 3.1 conducted in 200519 .  Unadjusted analyses showed that the proportions 

with self reported diabetes, obesity, and current smoking were significantly higher with self-

reported schizophrenia than without, whereas there was no statistically significant difference for 

hypertension.  Interestingly, when adjusted for several sociodemographic and lifestyle variables 

as well as BMI and the number of chronic medical conditions, the difference in diabetes 

prevalence was no longer significant.  One issue with this study relates to the validity of a self 

reported diagnosis of schizophrenia.  Although many of the sociodemographic characteristics 

one would expect with schizophrenia exist in this sample (eg. Lower income and education, less 

likely to be married), other aspects were more questionable (eg. Less likely to use alcohol).  

Supina and Patten examined the use of this self report question for schizophrenia in another 

Statistics Canada survey, and concluded that the approach should be validated against a gold 

standard 42.  

Cohn and colleagues in Toronto compared a group of 240 individuals with 

schizophrenia/schizoaffective disorder with an age and sex matched sample from the Canadian 

Heart Health Survey (CHHS) 43.  Their schizophrenia sample was two thirds inpatients and two 

thirds male, and had a mean age of 42.7 years and a mean of 19.4 years since first 

hospitalization.  The schizophrenia group was recruited as a sample of convenience.  Data were 
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collected in 1999 and 2000, and compared against the CHHS data from 1986 to 1990. They 

found rates of hypertension (BP≥ 140/90 mmHg or on antihypertensive drug) and total and LDL 

cholesterol levels were similar between groups, but that the schizophrenia group had 

significantly higher triglycerides and lower HDL levels and (not unexpectedly) higher smoking 

rates (74% of men and 66% of women).  A subsample was tested for diabetes, and 18% were 

found to satisfy criteria; this was not tested in the CHHS.  For BMI, both men and women with 

schizophrenia were elevated compared to controls, but there was an interaction between group 

and sex in that the difference was significantly more pronounced for women.  It is important to 

note that this population had a very long duration of illness and severity was probably high in 

that two thirds were inpatients.  Moreover, this was a sample of convenience, so their results 

might not necessarily have been representative of the entire group. 

 

1.2.4 Schizophrenia and 10 year risk prediction 

Studies have computed 10 year risks of cardiovascular events in schizophrenia.  For 

example, Goff compared the mean Framingham 10 year CHD risk at baseline in the CATIE 

Schizophrenia Trial to a randomly selected age-, sex-, and race/ethnicity-matched sample from 

the NHANES III, a general population survey 38.  The mean risk predictions in CATIE versus 

NHANES were significantly elevated in male (9.4% vs. 7.0%) and female (6.3% vs. 4.2%) 

schizophrenia patients compared to controls (p<0.001).  

As noted above, Cohn and colleagues (Toronto) compared 240 individuals with 

schizophrenia/schizoaffective disorder with an age and sex matched sample from the Canadian 

Heart Health Survey (CHHS) 44.  They computed the 10 year Framingham risk for myocardial 

infarct in both groups; they refer to the NCEPATP III in their introduction, and one assumes this 
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is the algorithm they used.  They found a mean Framingham 10 year risk of 8.9% in men 

(significantly higher than the control population at 6.3%) and 2.6% in women (not different from 

controls at 2.0%).     

 

1.2.5 The concept of the metabolic syndrome 

“Metabolic syndrome” (MetS) describes a group of obesity-related metabolic 

abnormalities that cluster together in individuals and confer increased risk for diabetes and 

cardiovascular disease 45.  Although there is some debate as to the specific criteria that should be 

employed to define the syndrome, the features involved are disturbed glucose or insulin 

metabolism, hypertension, central obesity, and dyslipidemia (elevated triglycerides and lowered 

HDL cholesterol) 28;30;45;46 .  A recent meta-analysis by Mottillo and colleagues from Montreal 

analyzed results from 87 studies and demonstrated that MetS is associated with approximately a 

two-fold relative risk for a number of CVD related outcomes, including CVD, CVD mortality, 

myocardial infarct, and stroke 47.  They also found that two different and commonly used 

definitions of MetS had similar results.  Appendix A shows the criteria for diagnosis of the MetS 

as defined by the National Cholesterol Education Program (NCEP) Adult Treatment Panel III 

(ATPIII) 30.  This definition has been used in a number of studies in schizophrenia 48.  Appendix 

A also includes the modified NCEP criteria (2008), and the current Canadian criteria, for 

comparison 28;46. 

The definitions of MetS can be applied to individuals of any age.  As such, individuals 

outside the age ranges for computation of 10-year risk of CHD or CVD events can still be 

assessed using the concept of the MetS. 

In Canada, as part of a study on ethnic differences in MetS, Liu and colleagues examined 
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the prevalence of NCEP ATPIII-defined MetS in the non-aboriginal population, using data from 

the Manitoba Heart Health survey that took place between 1989 and 1990 49.  They found the 

proportion of MetS was 25.3% in men and 23.7% in women, age-standardized to the 1991 

census.  MetS status was significantly associated with age but not sex.  Riediger and colleagues 

were able to update these figures using data from Cycle 1 of the Canadian Health Measures 

Survey (CHMS), and found that using the NCEP ATPIII definition of MetS, the weighted 

proportion of Canadian men with MetS was 15.9% while that for women was 19.5% 50.  This 

survey occurred between 2007 and 2009.  Although the authors did not present analytical results 

using the ATPIII definition of MetS, they found that for a slightly different definition age was 

the strongest predictor of MetS, and that men and women did not differ significantly in MetS 

prevalence.   

 

1.2.6 Schizophrenia and metabolic syndrome 

MetS has been studied in a number of samples with psychosis.  In the largest such study, 

McEvoy compared proportions with ATPIII MetS at baseline in the CATIE Schizophrenia Trial 

to a randomly selected age-, sex-, and race/ethnicity-matched sample from the NHANES III, a 

general population survey 51.  In CATIE, the proportion with ATPIII MetS was 40.9%, 

significantly higher in women (51.6%) than men (36.0%).  Age was significantly and positively 

associated with MetS.  Moreover, both men and women in CATIE were significantly more likely 

to have MetS than the general population sample, with odds ratios of 2.4 for men and 3.5 for 

women.  Other studies have also shown high proportions with MetS in schizophrenia, as pointed 

out in a review article by Mitchell 48. 

In Canada, Cohn and colleagues conducted a study of 240 participants with schizophrenia 
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and schizoaffective disorder (described above) in Toronto, and found an ATPIII MetS proportion 

of 42.6% in men and 48.5% in women, which was noted to be higher than the US adult 

population rates of 24% in men and 23% in women 43;52. As noted above, this was a convenience 

sample with two thirds inpatients and with an average length of illness of close to 20 years. 

 

1.3 Schizophrenia and preventive health services 

Several studies have examined receipt of health care for physical illnesses among those 

with schizophrenia, and a number of these (though not all) have demonstrated decreased access 

to various aspects of care, even including end of life care 3;53-55.  Given this variable access to 

medical care, one might postulate that receipt of preventive health services might be decreased 

among those with schizophrenia.  Yet, as pointed out by Lord and colleagues in their 2011 

systematic review of this issue for patients with mental illness, the quality of preventive health 

services varies across studies 56.   In particular, there is incomplete information on access to 

preventive health care for those with schizophrenia in Canada.  Since access to care varies across 

regions, and is related to a number of factors including availability of insurance, the use of 

preventive services by individuals with schizophrenia may be different in Canada from in other 

countries 57-59.  

 

1.3.1 Screening and treatment of cardiovascular risk factors in schizophrenia 

Since the recognition of the metabolic consequences of antipsychotic medications, there 

has been increasing interest in the appropriate screening and treatment of cardiovascular risk 

factors in persons with schizophrenia and related disorders, and various screening guidelines 

have been suggested 60-62.   
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1.3.1.1 Screening of CVD risk factors 

Mitchell and colleagues performed a recent systematic review and meta-analysis of 

screening of metabolic risk that included studies between 2000 and 2011 of persons on 

antipsychotics, and reported separately on schizophrenia 60.  They found that in the 25 studies of 

schizophrenia (N=169,289), blood pressure was monitored in 57.9%,  glucose in 40.0%, 

cholesterol in 33.3%, and weight in 38.6%.  They noted that tested heterogeneity was high.  

Disappointingly, implementation of guidelines had only very modest effects in improving 

screening, and only in screening of BMI. 

Since the dates included in the Mitchell study, Osborn and colleagues published a large 

cohort study that used United Kingdom (UK) data from the THIN Primary Care Database (in 

which 420 family practices record clinical data) to look at changes in screening over the years 

2000 to 2007 63.  The study examined 18,696 individuals with severe mental illness (SMI: 75.5% 

schizophrenia, schizoaffective disorder, or other psychosis) across the UK and compared them to 

patients without an SMI diagnosis for screening of BMI, blood pressure, cholesterol, and 

glucose.  Prior to 2004, those with SMI had significantly lower rates of all types of screening. 

After 2004 there was an improvement only for individuals under age 60 with SMI, who no 

longer had significantly lower rates BMI, glucose, and cholesterol screening, but no change in 

blood pressure monitoring.  This change had occurred in the context of newly implemented 

financial incentives in 2004 for general practitioners to keep a register of people with a severe 

mental illness diagnosis, and for offering them an annual review. 

In Canada, Voruganti and colleagues examined receipt of screening for dysglycemia and 

other metabolic indices in a cross-sectional chart audit/study of 1123 community dwelling adults 
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aged 16 or above in five Ontario communities with recorded diagnoses of schizophrenia or 

schizoaffective disorder identified through a non-random “snowballing” technique with input 

from local community mental health facilities.  Data were obtained in 2005 through chart review 

and from health care professionals.  They found that fasting glucose levels were recorded for 

78% while lipids, weight, height, waist circumference and blood pressure were available for 

36.7% to 64.2%.  They concluded that there were variable screening practices across centres.  Of 

note, screening that occurred elsewhere (e.g. in a family physician’s office) might not have been 

recorded in these mental health facility charts, thus potentially biasing Voruganti’s results toward 

lower apparent screening rates. 

In addition, Jennex and colleagues reported a Toronto study comparing monitoring of 

metabolic risk factors in 99 antipsychotic-treated patients in a mental health clinic (78.1% of 

which had schizophrenia, the rest bipolar disorder) to that of a control group from an HIV clinic 

64.  The mental health clinic charts were significantly less likely to have documentation of 

screening for hypertension (70%), diabetes (61%), and dyslipidemia (40%) than the HIV group, 

and only 28% of mental health charts compared to 90% of HIV charts contained adequate 

information to compute the 10 year CHD risk.  They chose the HIV clinic as the source of the 

control group as another example of a specialty clinic; however, one might wonder whether 

results might be different for another control specialty.  Again (as for Voruganti’s study above), 

it is possible that screening of these psychiatric (or HIV) patients might have been performed 

elsewhere and not recorded in the clinic chart. 

 

1.3.1.2 Treatment of CVD risk factors 

De Hert’s and colleagues’ recent descriptive review describes disparities in treatment of 
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CVD risk factors in several settings 3.  For example, Nasrallah and colleagues reported on the 

rates of treatment of hypertension, elevated cholesterol, and diabetes in the CATIE trial sample 

at baseline 65.  Their definitions for each of these CVD risk factor conditions included presence 

of an abnormal test (blood pressure, lipids, or glucose) or current treatment for the condition.  

They found that 37.6% of those with hypertension, 12.0% with dyslipidemia, and 54.7% with 

diabetes were receiving pharmacological treatment. 

In Canada, Bresee and colleagues used Alberta Physician Claims data to examine 

endocrinologist and internist visits for those with diabetes between 1995 and 2006 in a 

population based study 39.  Defining schizophrenia as ICD-9 codes 295.x and using a validated 

data definition for diabetes, they reported that among people with diabetes there was no 

difference in endocrinologist encounters for those with versus without schizophrenia (adjusted 

OR .93, 95%CI: .81-1.08), while internist encounters were more common among those with 

schizophrenia (adjusted OR 1.67, 95%CI: 1.48-1.88).  As a higher proportion of those with than 

without schizophrenia in the study had coronary artery disease (and possibly other unmeasured 

illnesses) one might postulate that at least some of the excess internist visits were for disorders 

other than diabetes.  As noted previously, the administrative data definition of schizophrenia was 

not validated in this study, and although the authors reported validity results from a previous 

1986 study, that study reported only a 61.8% concordance for schizophrenia between physician 

claims and hospital discharge diagnoses 41.   

 

1.3.2 Family physician and/or physical examination 

Since preventive health investigations are often performed by family physicians or 

general practitioners, it is important to know whether individuals with schizophrenia have access 
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to these health care providers.   

In Canada, Bresee and colleagues used Alberta Physician Claims data to examine general 

practitioner (GP) visits between 1995 and 2006 39.  This was part of the same study as was 

mentioned above under treatment for CVD risk factors.  Defining schizophrenia as ICD-9 codes 

295.x, they reported that people with schizophrenia were more likely to have visited a GP over 

that period (adjusted OR 7.75, 95%CI: 5.92-9.69), and more likely to have seen a GP at least 

four times per year (adjusted OR 3.60, 95%CI: 3.49-3.71).  As noted above, the validity of the 

definition of schizophrenia was not evaluated in the study. 

The same group reported results regarding having a regular medical doctor based on data 

from Statistics Canada’s nationally representative Canadian Community Health Survey Cycle 

3.1 conducted in 2005 19 .  There was no statistically significant difference in terms of having a 

regular medical doctor for those with self reported schizophrenia compared to without (adjusted 

weighted OR 1.23; 95% CI .65-2.35).  This study was mentioned above, noting the concern 

regarding the validity of a self reported diagnosis of schizophrenia.   

Of note, this finding of equivalent (or better) access to a family physician for individuals 

with schizophrenia versus without is consistent with what has been observed in other countries, 

e.g. Australia 66 . 

 

1.3.3 Other preventive health services 

In Canada, Chochinov and Martens used administrative data to examine women aged 50 

to 69 living in Manitoba on December 31, 2003 and found that 44.8% of women diagnosed with 

schizophrenia and 58.3% without had had a mammogram in the past two years (p<.001). Of 

note, there was significant regional variation in the Manitoba data 67.  The same team examined 
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cervical screening using similar methodology, and found that a lower proportion of women 

living in Manitoba on December 31, 2002 with schizophrenia had had a Pap test (58.8% vs. 

67.8%) in the past three years (p<.001) compared to those without schizophrenia 68.  These 

studies unfortunately would potentially suffer from the above-mentioned issues related to the 

validity of administrative data, and did not mention validating their case definitions.   

With respect to dental services, it is well known that the oral health of individuals with 

schizophrenia is compromised 69.  On literature review, no Canadian information was found on 

receipt of dental services in those with schizophrenia. 

In terms of eye examinations, Viertio and colleagues used data from visual acuity testing 

in the Health 2000 general population study in Finland and reported that measured visual 

impairment was more frequent among those with SCID-diagnosed psychosis than without 70.  In 

spite of this a literature review did not detect any Canadian studies of screening eye 

examinations or treatment of disorders of vision in schizophrenia. 

For influenza immunization, current Canadian guidelines suggest that all individuals over 

age 6 should receive a flu shot annually 71.  A literature review did not produce any Canadian 

studies on rates of influenza immunization in individuals with schizophrenia. 

 

1.4 Rationale for the study 

There is evidence that individuals with schizophrenia have elevated CVD-related 

mortality and a higher prevalence of CVD compared to the general population 8;13.  Most studies 

have also shown that this group has higher rates of cardiovascular risk factors 38.  However, 

Canadian studies investigating this to date have either been done using administrative or survey 

data with their recognized measurement issues related to diagnosing psychotic disorders, or have 
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used convenience samples and/or less accurate measures  19;20;43.    

Studies of preventive health services among individuals with psychosis and mental illness 

have had mixed results in comparison with the general population 56;63;72.  Of note, many of the 

relevant studies have been done in the United States or other countries without universal health 

care.  It has long been known that access to health care is impacted by payer (eg. private versus 

public versus no insurance)  57;73.  Moreover, there is evidence that availability of insurance 

contributes to reducing disparities in access to care 74;75.  As such, it is of interest to study receipt 

of preventive services in a universal health care context, such as in Canada. Yet Canadian studies 

have had conflicting results regarding receipt of preventive services in this population, and have 

suffered from some of the same measurement issues mentioned above related to administrative 

and survey data 39;67;68.   

It is necessary to know the Canadian prevalence of CVD risk factors and related 

prevention practices in schizophrenia to inform the development and provision of appropriate 

health services.  It has been shown that preventive services can be improved for this population, 

but special programs targeting this group may be required to ensure universal access to care.  For 

example, American studies in the Veterans Health Administration have demonstrated an 

improvement in preventive health services to patients with serious mental illness by providing 

integrated medical care at the mental health treatment site 76;77.  Another study has demonstrated 

ecological evidence that GP screening of CVD risk factors in severe mental illnesses increased 

with the introduction of specific remuneration for annual reviews of these patients 63.  The design 

of innovative preventive services for the schizophrenia population offers an exciting opportunity 

for further research.  However, it will require adequate and valid Canadian data on the current 

levels of morbidity and preventive interventions in order to plan such innovations.   
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1.5 Objectives 

This research had objectives concerned with the health of individuals with schizophrenia 

and related disorders that fell broadly into two categories: CVD risk factors and preventive 

health services.  As such, the study was divided into two Components (A and B) with objectives 

and specific aims described below.  Specific aims that were related to both categories, i.e. 

preventive health services for cardiovascular risk factors, were included with Component A. 

 

1.5.1 Component A objectives and specific aims (CVD risk factors) 

The first objective of Component A was to describe the profiles of CVD risk factors, 

MetS, and 10 year predicted risk of cardiovascular events among adult outpatients with 

schizophrenia and related disorders.  The second objective was to examine the relationships 

between the measured risk factors and previous screening, detection, and treatment of these risk 

factors.   

The specific aims of Component A were to estimate the proportions in the Calgary 

outpatient schizophrenia/related disorders population and within sex-specific strata having: 

1. Individual risk factors, including hypertension, elevated total cholesterol, elevated 

LDL cholesterol, elevated triglycerides, low HDL cholesterol, diabetes, impaired 

fasting glucose, smoking, elevated BMI, and elevated waist circumference. See 

Appendix B for operational definitions of these quantities. 

2. MetS, as defined by the Third Report of the National Cholesterol Education Program 

(NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood 

Cholesterol in Adults  (Adult Treatment Panel III), or ATP III 30.  See Appendix A for 
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a detailed definition.  

3. Ten-year risk of hard CHD event as defined by the NCEP ATP III 30. 

4. Ten-year risk of general CVD event 31. 

5. Preventive health services related to CVD risk factors, including: 

a. Previous screening and detection of hypertension, elevated cholesterol, and 

diabetes. 

b. Current pharmacological treatment of hypertension, elevated cholesterol, and 

diabetes. 

c. Previous counselling regarding smoking cessation. 

 

1.5.2 Component B objectives and specific aims (Preventive health services) 

The objective of Component B was to describe the extent to which various preventive 

health services (not directly concerned with CVD risk factors) occur among adults with 

schizophrenia and related disorders in outpatient treatment. 

The specific aims of Component B were to estimate the proportions in the Calgary 

outpatient schizophrenia/related disorders population and within sex-specific strata having: 

6. A regular family physician. 

7. Received the following preventive health  care interventions, as appropriate to age 

and sex: 

a. Family physician visit 

b. Physical examination 

c. Mammogram 

d. Breast examination by a health professional 
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e. Pap test 

f. Dental visit 

g. Eye examination 

h. Influenza immunization 

For those not receiving certain of these services, the aim was: 

8. To describe the reasons for lack of receipt of preventive health care interventions. 
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Chapter Two: Methods  

 

Although a number of variable definitions are provided in this chapter, these and others 

are included for reference in Appendix B, Operational Definitions. 

 

2.1 Study Design 

A cross-sectional survey design was used, in which data for both Components A and B 

were collected in a single integrated interview.  This observational study design is ideal for 

providing estimates of point prevalence, especially in cases such as this where the prevalence of 

the outcome variable (cardiovascular risk factors) in the study population is high 78. 

 

2.2 Population, Sample Selection, and Sample Size 

The target population was adults with schizophrenia or related disorders receiving 

outpatient psychiatric care in Calgary.  Randomly-selected men and women attending the Early 

Psychosis Treatment Service (EPTS) or the Outpatient Schizophrenia Service (OSS) were 

invited to sign informed consent and take part in the study  if they were 1) aged 18 to 74  with 2) 

a recorded diagnosis of schizophrenia or related disorders (schizophrenia or schizoaffective 

disorder or, if in EPTS, psychosis NOS, schizophreniform disorder, or another psychotic disorder 

not felt to be secondary to mood, medical, or substance use disorder).  Individuals were excluded 

if they 1) had insufficient English or 2) lacked the capacity to provide consent. Since family 

physicians and private psychiatrists in Calgary generally refer patients with psychosis to 

specialised clinics, this sample was expected to be representative of the target population.  

Moreover, the EPTS and OSS programs serve both early psychosis and chronic schizophrenia, so 
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the sample was expected to have a broad distribution of age and length of illness.   

A sample size of 171 was determined (by a precision-based calculation) to be adequate to 

obtain 95% confidence intervals no wider than .15 (or 15%) around the estimated proportions 

having each risk factor and preventive health service.  The target sample size was 200. 

 

2.3 Recruitment and Consent 

A list of patients with schizophrenia or related disorders was generated for each clinic 

from a clinical database that included the name, age, and primary psychiatric diagnosis for each 

patient seen in the clinics.  These lists were randomly ordered and used to select potential 

participants. The psychiatrist of each selected individual was given a package containing an 

eligibility form and a preliminary consent form.  The psychiatrist completed the eligibility form, 

indicating an initial opinion regarding their patient’s satisfying each of the study inclusion and 

exclusion criteria (including age, diagnosis, language, and capacity), and invited eligible 

potential participants to sign a preliminary consent to allow contact by study staff.  Individuals 

who provided preliminary consent met with the study investigator who explained the study and 

reviewed the study consent form, with an opportunity to ask questions.  It was also emphasized 

that treatment in the clinic would not be affected by the individual’s decision regarding 

participation in the study.  During this interview potential participants’ language and capacity 

were assessed by the investigator.  Potential participants were given time to read the consent 

form and reflect prior to making a decision; if they decided to take part they were invited to 

indicate their provision of informed consent by signing the form.  If they did so, a chart review 

was performed to ensure that the individual’s age and recorded diagnosis were appropriate for 

study participation; if so, participants were enrolled in the study and were given a study 
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appointment and a detailed instruction sheet.  They were telephoned to review fasting 

instructions the day before the appointment. At least three attempts were made to contact those 

who did not attend their appointment. 

 

2.4 Measurement and data collection 

Data were collected during a single study appointment.  Participants were instructed to 

attend the appointment after fasting for 10 to 14 hours.  During the study appointment, a physical 

examination and interview were conducted by the investigator (a psychiatrist) or a trained study 

nurse with a clinical mental health background and research experience.  Participants attended an 

on-site laboratory for collection of blood samples; a small number warranted a second laboratory 

visit based on initial test results.   

 

2.4.1 Examination and laboratory investigations. 

Blood pressure was measured using a e BpTRU™ automated electronic blood pressure 

device (BpTRU™ Medical Devices Ltd., Coquitlam, British Columbia) employing standardised 

Canadian protocols 79-81.  The BpTRU™ device takes six oscillometric measurements at one-

minute intervals.  The first measurement is used to check the function of the machine, and the 

mean of the last five measurements is calculated by the device.  For this study, the interviewer 

left the room for these last five measurements to minimize “white coat effect” 82.  BpTRU™ 

measurements were taken twice for each participant (at the beginning and end of the study 

appointment) to minimize random error; guidelines for hypertension surveillance also suggest 

multiple readings per visit 80.  Anthropometric indices were measured using standardised 

protocols while still fasting.  Waist circumference was measured to the nearest centimetre at the 
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level of the minimal waist, at the end of a normal expiration. Height was measured to the nearest 

centimetre using a square against a fixed vertical measuring scale.  Weight was determined to the 

nearest 100 grams using the same balance beam scale for all participants, and zeroed before each 

use.  .   

 

Plasma glucose, total cholesterol, high-density cholesterol (HDL-C), and triglycerides were 

measured by Calgary Laboratory Services (CLS) employing a standard Hitachi assay; low-

density cholesterol levels (LDL-C) was calculated by CLS from the total cholesterol, HDL-C, 

and triglycerides.   

 

2.4.2 Interview 

Interview data including sociodemographic characteristics and past history of 

hypertension, elevated cholesterol, smoking, and diabetes and their treatment were collected, 

using standardized Statistics Canada questions where possible 83.  Participants were also 

screened for current alcohol use and depressive syndromes employing the Alcohol Use Disorders 

Identification Test (AUDIT) and Calgary Depression Scale for Schizophrenia (CDSS) 84-86.  The 

AUDIT has been validated in several studies for use in schizophrenia and first episode psychosis 

87-89.   Its validated cut point for probable alcohol use disorder has varied from 7 to 10 in these 

studies; we chose to use the usual cut point in the general population, which is 8 or more.   Lako 

and colleagues conducted a systematic review of instruments for assessment of depression in 

schizophrenia, and concluded that the CDSS correlated with other depression scales but more 

accurately differentiated symptoms of depression from those of schizophrenia 90. The CDSS has 

a validated cut point of over 6 for probable depression, with a sensitivity of 85% and a specificity 
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of 82% 91.  Although the CDSS is copyrighted, it is available online (at www.ucalgary.ca/cdss) 

where it is noted that “The Scale may be used free by any student or non profit organization”  92.  

The investigator (CB) had been previously trained in the use of the CDSS by Dr. Donald 

Addington, one of the developers of the scale.  For training of study staff, interviewers reviewed 

CDSS training tapes with CB until they assigned scores for each of the CDSS items within ± 1 of 

CB’s assigned score at least 80 per cent of the time.  To obtain a sense of the current level of 

distress, both the “K6”, a short psychological distress scale described by Kessler with a cut point 

of 13 or more for probable serious mental illness, and a single question concerning current stress 

employed by Statistics Canada in the Canadian Community Health Survey (CCHS) were used 

83;93-95  .   Data on receipt of preventive health services and time elapsed since these services were 

also collected using standard questions employed by Statistics Canada 83. 

 

2.4.3 Chart review 

Data on each participant’s diagnosis, date of onset of illness, current medications, and 

dates of starting antipsychotic and atypical antipsychotic medication were extracted from the 

chart by the investigator (a psychiatrist) using a piloted chart review data collection form.   

The quality of the chart review data extraction was verified by a second psychiatrist who 

independently performed duplicate chart review in five per cent of cases (10 randomly selected 

participants).  For diagnosis, the two reviewers agreed for all 10 participants, extracting a 

diagnosis of schizophrenia in nine cases and schizoaffective disorder in one case.  Date of onset 

of psychotic symptoms agreed within 12 months in nine of 10 cases; for the case where there 

was disagreement, both reviewers agreed that psychosis had been present for over 10 years. Data 

for the starting date of antipsychotic medication agreed within 1 year in nine of 10 cases, while 

http://www.ucalgary.ca/cdss
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for atypical antipsychotic medication starting date they agreed in 10 of 10 cases.  Both reviewers 

extracted exactly the same data on current antipsychotic medications for all 10 charts, although 

there was disagreement on sedatives in one chart and on antidepressants in two charts. 

 

2.5 Data management 

Duplicate computer data entry was done using Epi-Info, which allowed the construction 

of study-specific data-entry menus in which prompts were provided for each item of data, with 

range checks of each variable at the time of data entry 96.  Data cleaning was performed in Epi-

Info with the use of tabulations and plots prior to transferring into the statistical software (Stata) 

for analysis 97.  Further checking of the data integrity using graphical and tabular techniques was 

done in Stata before beginning analysis. 

 

2.6 Data analysis 

Data were analyzed with Stata 12.1 statistical software 97.   A significance level α=0.05 

was employed for statistical tests.   

 

2.6.1 Sociodemographic and clinical characteristics of the sample 

Sociodemographic and clinical characteristics were described with counts and 

percentages for categorical variables and appropriate measures of central tendency and 

variability for continuous variables.   

 

2.6.2 Component A: Cardiovascular risk factors 

The outcome variables were computed using the following definitions which are also 
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recorded in Appendix B for ease of reference.  Hypertension was defined as a diastolic blood 

pressure of at least 90 mmHg or a systolic blood pressure of at least 140 mmHg according to 

Canadian guidelines, or current self reported drug treatment for hypertension 26.  Elevated 

triglycerides (TG), total (TC) and LDL cholesterol, and low HDL cholesterol were defined in 

mmol/L as TG≥1.7 mmol/L, TC≥5.2 mmol/L, LDL≥3.4 mmol/L, and HDL≤1.034  in men and 

≤1.293 in women 30.  Current smoking was defined as either daily or occasional current smoking, 

to concur with the smoking definition used in the 10 year risk calculation (details below), which 

is “any smoking in the past month” 30.  Occasional smokers in this study were required to have 

smoked at least one cigarette in the past month. Of note, there is evidence that at least for men, 

occasional smoking confers elevated cardiovascular and total mortality risk 98.  Diabetes was 

defined as a fasting plasma glucose of at least 7.0 mmol/L on two days in accordance with 

current Canadian guidelines, or current self reported medication treatment for diabetes 28;32.  

Impaired fasting glucose was defined as a fasting glucose of 6.1 to 6.9, which also follows 

Canadian guidelines 28.  High waist circumference was defined as over 88 cm in women and over 

102 cm in men as in the definition of MetS (Appendix A) 99.  Body mass index (BMI) was 

computed as weight (kg) divided by height squared (m2); overweight was taken as a BMI of at 

least 25 and below 30, and obesity was defined as a BMI of 30 or higher 30.  Metabolic syndrome 

was calculated as defined by the Third Report of the National Cholesterol Education Program 

(NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in 

Adults  (Adult Treatment Panel III), or ATP III (Appendix A) 30;99.  The NCEP definition was 

employed for consistency with other reports in the literature, for example the CATIE study 51. 

Moreover, two modifications from the revised NCEP criteria were also employed; namely drug 

treatment for hypertension and diabetes were taken to indicate the presence of those disorders.  
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This again is consistent with other studies 51.   

The 10-year risk of hard coronary heart disease (CHD) event, defined as myocardial 

infarction or CHD death, was computed employing programmed risk tables based on the NCEP 

ATP III, and proportions falling into low risk (<10%), moderate risk (10-20 %) and high risk 

(>20%) groups were determined 30.  This calculation was not done for individuals who were 

under age 20, had diabetes, or had reported a history of CHD (self reported heart attack or angina 

in the current study) because the algorithm is not valid for these groups.  Diabetes can be 

considered a CHD equivalent in that it confers a risk of hard CHD that is as high as the high risk 

group, as does known CHD, so a further calculation of 10 year risk groups was performed that 

included these individuals by placing them in the high risk group 30.     

The 10 year risk of general cardiovascular event was also computed, using a Framingham 

based algorithm 31.  The Canadian Cardiological Society recommends estimating this 10 year 

risk of developing “total” cardiovascular events (including coronary heart disease, stroke, 

peripheral artery disease, or heart failure) as opposed to hard CHD 25. 

Univariate descriptive analysis of the above outcome variables was performed.  To 

address the first five Specific Aims (Section 1.5.1 above), the proportion of participants having 

1) each individual CVD risk factor,  2) metabolic syndrome, 3) 10 year risk of hard CHD event 

that was less than 10%, 10% to 19%, and 20% or more, and  4) 10 year risk of CVD event that 

was less than 10%, 10% to 19%, and 20% or more, 5) current treatment for hypertension, 

diabetes, or dyslipidemia, and 6) previous CVD risk factor screening or intervention(s) was 

calculated, and exact 95% confidence intervals computed.  Sex-specific rates were also 

computed.  Regression methods were used to examine the relationship between BMI, age, and 

sex and between MetS, age, and sex. 
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2.6.3 Component B: Preventive health care activities 

To address Specific Aims 6) and 7) detailed in Section 1.5.2 above, the proportion of 

participants having 1) a regular family physician, 2) receipt of each of the preventive health 

interventions/activities was calculated, and exact 95% confidence intervals computed.  Sex-

specific proportions were also examined.  The two most common reasons participants reported 

for not obtaining a blood pressure check, physical examination, dental visit, pap test, 

mammogram, breast examination by a health professional, or eye examination were determined 

for Specific Aim 8. 

 

2.7 Funding 

Funding for this project was received from the Carlos Ogilvie Memorial Fund, and from 

the University of Calgary and the Alberta Health Services.  Dr. Beck was supported by a Clinical 

Fellowship from Alberta Heritage Foundation for Medical Research and a Fellowship from the 

Canadian Institutes for Health Research at times during the conduct of this research. 

 

2.8 Ethical Considerations 

Ethics approval was obtained from the Conjoint Health Research Ethics Board at the 

University of Calgary prior to initiation of the study.  Reasonable reimbursement was offered to 

participants for their costs (e.g. parking and a snack after fasting) when they attended the 

interview; the amount was chosen not to be enough to act as coercion towards participation. The 

random selection of potential participants from clinic lists was done by clinic staff using a 

program provided by the investigator, to protect the privacy of non-selected patients.  

Preliminary consent was obtained by clinic staff from each selected individual before he/she was 
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contacted by the research team; full informed consent was then required before enrolment of 

each participant into the study.  Of key importance, participants were informed of the results of 

their investigations and assisted to obtain timely medical services if indicated. Data regarding 

each participant were assigned a study-specific identification number (study ID).  Computer data 

were identified only by study ID, and were kept on a password protected computer with a screen 

time-out that had regular maintenance including anti-virus and security software updates.  All 

paper data were stored in a locked cabinet.   
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Chapter Three: Results  

 

3.1 Description of the sample 

3.1.1 Recruitment and participation 

A total of 202 participants took part in the study between June 30, 2004 and September 7, 2005.  

Figure 3-1 depicts the recruitment process. Eligibility and preliminary consent packages were 

distributed to clinic staff for 639 potential participants who had been randomly selected from 

complete clinic lists for EPTS and OSS. Study recruitment closed prior to the return of 10 of the 

last 16 packages given to OSS clinic staff.  Among the remaining 629 individuals, their 

psychiatrists felt that 362 were eligible for the study based on inclusion and exclusion criteria.  

The most common reasons for ineligibility were having been discharged from the clinic (N=94) 

and having the wrong diagnosis (N=70). Of the 362 eligible individuals, 235 (65%) agreed to 

meet and discuss the study, and 219 of these (95%) provided informed consent. A total of seven 

(3%) were excluded due to discharge from their clinic, lack of capacity, or ineligible diagnosis or 

age discovered either during the informed consent interview or the chart review.  Of the 216 that 

remained, 14 (6%) cancelled or did not attend their interview, leaving 202 participants with 

interview and laboratory data.  Although there are many ways to define response rates, this can 

be described as a participation rate of 202/(231-3)=90.2%, with a much lower conservatively 

defined response rate of 202/(362-7)=56.9% 100. 
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Figure 3-1 Flowchart of sample recruitment and participation 

 

 

3.1.2 Table conventions 

The following conventions have been used for the tables in this chapter: 

1. The full sample size (N) is displayed at the top of each results column 
2. When the results presented have a sample size that deviates from that at the top of the 

column, for example in cases where there are missing values or when a subsample is 
being described, the sample sizes for each column are included in the left (descriptive) 
column, separated by slashes, e.g. N=134/66/200. 

3. When results for a sample are presented in one row of the table, and further results for a 
subsample are given in the row below, the rows are separated by a dotted line  -------  
rather than the solid lines used elsewhere. 

4. Most results are for categorical data, and are presented as counts and proportions in the 
format N (%).  When other types of results are presented (e.g. means and standard 
deviations), this is indicated in the left column, and also the results are presented in italics 
and are separated by slashes / instead of parentheses.  

Study interview 

Chart review 

Informed consent 

Informed consent 

Participant preliminary consent 

Psychiatrist decision re: patient 
eligibility 

Eligibility and preliminary  
consent form packages 
distributed to clinics 

639 randomly selected 
potential partidipants 

362  
(58%) 

235 Yes  
(65%) 

231 
(98%) 

219 yes  
(95%) 

216 
(99%) 

202 completed 
(94%) 

14 did not attend 
(6%) 

3 excluded:  
2 for diagnosis, 

1 for age 

12 no 
(5%) 

1 discharged 
3 excluded for lack 

of capacity 

127 No  
(35%) 

267 not eligible 
10  packages not returned 

by close of recruitment 
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3.1.3 Sociodemographic and clinical characteristics 

Table 3-1 presents the sociodemographic characteristics of the sample.  As can be seen, 

there were almost twice as many men as women in the sample.  Moreover, the mean age was 

younger for men (37.1 years) than for women (44.5 years).  Figure 3-2 illustrates the age sex 

distribution graphically.   

Further, Table 3-1 shows that women were more highly educated on average and more 

likely to be married.  The most common major source of income was disability insurance 

(60.4%); while employment was the major income source for 27.2%. The mean number of hours 

worked in the previous week was 8, but the distribution was skewed and less than a quarter of 

the sample worked at all in the previous week. 

As shown in Table 3-2, the most common diagnosis was schizophrenia (79.7%), with a 

mean age at onset of psychois of 26.1 years.  In addition, 9.9% of the sample had scores above 

the cutoff for probable depression on the Calgary Depression Scale for Schizophrenia, and 

16.9% had scores of 8 or higher on the AUDIT, suggesting an alcohol use disorder 91 87.  Only 

13.4 % had a K6 Distress Scale score over the validated cutpoint for serious mental illness 94. 

Almost all participants (98%) were being prescribed at least one antipsychotic medication 

(Table 3-3). The mean number of years since starting antipsychotic medications was 11.8, while 

for atypical antipsychotics it was 5.7 years.  The most common class of concurrent psychotropic 

medications being prescribed at the time of the interview was antidepressants (32% of 

participants).  
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Table 3-1: Description of the sample – Sociodemographic characteristics 

 MEN (N=134) WOMEN (N=68) TOTAL (N=202) 

Sex,  N(%)    

Women    68 (33.7)  

Men   134 (66.3) 

Age            

Mean /SD  37.1/13.0 44.5/13.0 39.6/13.4 

Median/ Min-Max  35/ 18-63 46/ 18-72 40/ 18-72 

Race/ethnicity, N(%)    

White 102 (76.1) 49 (72.1) 151 (74.8) 

Other 19 (14.2) 14 (20.6) 33 (16.3) 

Two or more 13 (9.7) 5 (7.4) 18 (8.9) 

Marital Status, N(%)    

Married/ Common law  12 (9.0) 21 (30.9) 33 (16.3)  

Never married  107 (79.9) 30 (44.1) 137 (67.8)  

Widowed/Separated/Divorced 15 (11.2) 17 (25.0) 32 (15.8) 

Education (Highest achieved),  N(%)    

< High school 36 (26.9) 13 (19.1) 49 (24.2) 

High school graduate 14 (10.5) 4 (5.9) 18 (18.9) 

Incomplete certificate/degree 39 (29.1) 16 (23.5) 55 (27.2) 

Postsecondary certificate/degree  45 (33.6) 35 (51.5) 80 (39.6) 

Work status (Age ≤ 65; N=134/63/197)    

Hours worked last week, Mean/Median 8.0/0 8.0/0 8.0/0 

Worked > 8 hr last week,  N(%) 32 (23.9) 15 (23.8) 47 (23.9) 

Didn’t work last week, , N(%)  90 (67.2) 43 (68.3) 133 (67.5)  

Major source of income,  N(%)    

Employment or employment insurance 38 (28.4) 17 (25.0) 55 (27.2) 

Disability insurance 85 (63.4) 37 (54.4) 122 (60.4) 

Pension or old age security 0 (0) 5 (7.4) 5 (2.5) 

Other 10 (7.5) 8 (11.8) 18 (8.9) 

None 1 (.8) 1 (1.5) 2 (1.0) 
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Figure 3-2 Age sex distribution of the sample 
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Table 3-2: Description of Sample – Clinical characteristics 
 N=202 

Diagnosis*, N(%)  

Schizophrenia  161 (79.7)  

Schizoaffective disorder  17 (8.4)  

Psychosis NOS  16 (7.9)  

Schizophreniform disorder  6 (3.0)  

Other psychosis  2 (1.0)  

Clinic attended*, N(%)  

Early psychosis clinic 69 (34.2) 

Schizophrenia clinic 133 (65.8) 

Age of onset of psychotic symptoms†* (N=197ǂ)  

Mean/SD 26.1/9.2 

Median 23.3 

Duration of illness (psychosis) in years†* (N=197ǂ)  

Mean/SD 13.8/11.8 

Median 10.4 

Depression (CDSS>6), N(%) 20 (9.9) 

Alcohol use disorder (AUDIT≥8), N(%) 34 (16.8) 

Distress scale (K6)   

Mean/Median 7.0/7 

Elevated distress scale score (K6≥13) 27 (13.4)  

Feels stress most days (Extreme, quite a bit, or a bit), N(%) 143 (70.8) 

Self rated health (excellent or very good), N(%) 68 (33.7) 
* Based on chart review 
† Date of first recorded psychotic symptoms 
ǂ Chart data were not found on date of first psychotic symptoms for 5 participants 
CDSS: Calgary Depression Scale cut point for probable depression is >6 91 
AUDIT:Alcohol Use Disorders Identification Test cut point for probable alcohol use disorder is ≥8 88 
K6: Distress scale cut point for probable serious mental illness is K6≥13 93;94    
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Table 3-3: Description of Sample – Medication treatment 

 N=202 

Total number of current medications*  

Mean /SD 2.2/1.5 

Range 0-10 

Years since first taking antipsychotic medication*; Mean/SD                  

Any antipsychotic (N=202)  11.8/11.0 

Any atypical antipsychotic (N=195)  5.7/4.0 

Current antipsychotic medication*; N(%)  

≥ 1 antipsychotic 197 (98) 

≥ 1 atypical antipsychotic (including clozapine)  172 (76)  

Clozapine 43 (21) 

Other current psychotropic or side effect medication*, N(%)  

Antidepressant 65 (32) 

Anticholinergic/antidyskinetic 24 (12) 

Mood stabilizer 26 (13) 

Sedative hypnotic 31 (15) 
* Based on chart review 
 
 

3.2 Component A: Cardiovascular Risk Factors 

3.2.1 Modifiable cardiovascular risk factors: Blood pressure, lipids, smoking 

Results for blood pressure, lipids, and smoking are shown in Table 3-4, stratified by sex.  

Data were complete for blood pressure and self reported smoking.  However, LDL cholesterol 

could not be determined for eight participants.  The LDL is calculated by Calgary Laboratory 

Services, and for a valid calculation the triglyceride level must be within a certain range; for 

these eight participants the triglyceride level was above the range.  

Results regarding previous knowledge/detection, treatment, and control of these and other 

CVD risk factors are presented in Table 3-11.  

As may be seen in Table 3-4, 15.4% (95% CI 10.7-21.1) of the sample either had a 

measured blood pressure over 140/90 mmHg in the study assessment, or were currently taking  



  

 37 

 

Table 3-4: Measures of blood pressure, lipids, and smoking 

 MEN  
(N=134) 

WOMEN 
(N=68) 

TOTAL 
(N=202) 

BLOOD PRESSURE (mgHg)    

Systolic, Mean/SD  116/11.7 118/16.4 117/13.4 

Diastolic, Mean/SD 76/8.9 75/7.9 76/8.9 

Percent BP≥ 140/90, N(%) 10 (7.5) 9 (13.2) 19 (9.4) 

Newly detected 7 (70.0) 5 (55.6) 12 (63.2) 

Percent BP≥ 160/90, N(%) 9 (6.7) 5 (7.4) 14 (6.9) 

Newly detected 6 (66.7) 3 (60.0) 9 (64.3) 

Hypertension (BP ≥ 140/90 or drug treatment for elevated BP), N(%) 17 (12.7) 14 (20.6) 31 (15.4) 

LIPIDS (mmol/L)    

Total cholesterol (TC)    

Mean/SD 4.9/1.0 5.1/1.2 4.9/1.1 

High  (≥5.2), N(%) 44 (32.8) 28 (41.2) 72 (35.6) 

LDL cholesterol (N*=126/68/194)    

Mean/SD 2.8/0.9 2.9/1.0 2.8/1.0 

High  (≥3.4), N(%) 28 (22.2) 19 (27.9) 47 (24.2) 

HDL cholesterol    

Mean/SD 1.2/0.4 1.4/0.4 1.3/0.4 

Low (< 1.034 men; <1.293 women), N(%) 47 (35.1) 34 (50.0) 81 (40.1) 

Triglycerides (TG)    

Mean/SD 2.0/1.4 1.8/0.8 1.9/1.2 

High  (≥1.7), N(%) 62 (46.3) 34 (50.0) 96 (47.5) 

High TC or LDL (N*=67/132/199), N(%) 45 (34.4) 28 (41.2) 73 (36.7) 

Newly detected 31 (68.9) 17 (60.7) 48 (65.8) 

Hypercholesterolemia †, (N*=67/132/199), N(%) 51 (38.9) 31 (45.6) 82 (41.2) 

Dyslipidemia ‡ , N(%) 90 (67.2) 55 (80.9) 145 (71.8) 

SMOKING, N(%)    

Current daily or occasional smoker  75 (56.0) 19 (27.9) 94 (46.5) 

Past smoker 41 (30.6) 22 (32.4) 63 (31.2) 

* LDL could not be calculated in 8 cases due to elevated triglycerides; in 5 of these cases the participant also had elevated TC 
† Elevated TC or LDL, or drug treatment for cholesterol 
‡ Elevated TC or LDL or TG, or low HDL, or drug treatment for cholesterol 

 

antihypertensive medication.  Almost 7% of individuals had measured blood pressure over 

160/90 mmHg, and of these almost two thirds were previously unaware that they had 
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hypertension.  Moreover, Table 3-11 shows that even among those that had been previously 

diagnosed with hypertension, only 65.4% were treated with an antihypertensive, and 26.9% had 

inadequately controlled hypertension.  

Hypercholesterolemia, defined as ATP III high total cholesterol (TC≥ 5.2 mmol/L) or 

high LDL cholesterol (LDL≥ 3.4 mmol/L), or currently taking a lipid lowering agent, was 

present in 41.2% (95% CI 34.3-48.4) (see Table 3-4).  Almost three quarters of the sample 

(71.8%; 95% CI 65.0-77.9) had abnormal lipids, i.e. some combination of measured high 

triglycerides, high LDL or total cholesterol, low HDL cholesterol, or current lipid lowering 

agent.  Only 34.2 % of those with elevated measured LDL or total cholesterol reported 

previously being told they had high cholesterol.  Moreover, 55.6% of those with previously 

detected elevated cholesterol were inadequately controlled (high measured LDL or TC) in spite 

of detection, and only 22.2% were receiving cholesterol lowering agents (Table 3-11). 

Almost half the sample were current smokers (46.5%; 95% CI 39.5-53.7), with men 

being significantly more likely to smoke (p<.001).  Previous smokers made up almost a third of 

the sample (Table 3-4). As shown in Table 3-11, only about half reported that they had been 

encouraged to quit smoking by a health professional in the past year. In spite of that, over half 

had tried to quit over the same period. 

 

3.2.2 Glucose Metabolism 

Glucose results are presented in Table 3-5, while information on diabetes prevention is 

shown in Table 3-11.  Fasting glucose levels were available for the entire sample. Among the 15 

(7.4%; 95% CI 4.2-12.0) participants with diabetes (current drug treatment, or ascertained by 

laboratory results in the study), five new cases were detected by the study protocol, suggesting 
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that one third of diabetes had not been previously diagnosed or treated (Table 3-5).  Impaired 

glucose metabolism as defined by ATP III was present in 11.9% (95% CI 7.8-17.2). 

 

Table 3-5: Measures of glucose metabolism stratified by sex 

 MEN (N=134) WOMEN (N=68) TOTAL (N=202) 

Fasting glucose (FPG), Mean/SD 5.3/1.2 5.5/2.0 5.4/1.5 

Diabetes (DM)*, N(%) 9 (6.7) 6 (8.8) 15 (7.4) 

Newly detected  4 (40.0) 1 (16.7) 5 (33.3) 

Impaired fasting glucose†,  N(%) 7 (5.2) 2 (2.9) 9 (4.5) 

ATP III impaired glucose metabolism‡, N(%) 16 (11.9) 8 (11.8) 24 (11.9) 

* Fasting glucose ≥7.0 mmol/L on two tests or drug treatment for elevated glucose 
† Fasting glucose between 6.1 and 6.9 mmol/L with no history of diabetes 
‡ Fasting glucose ≥6.1 mmol/L or drug treatment for elevated glucose 
 
 

3.2.3 Anthropometric measures 

Anthropometric measures are presented in Table 3-6.  Three participants had incomplete 

data: One man could not have height or weight measured because he could not stand; one woman 

refused all anthropometric measures due to dizziness; and one woman had missing values for 

waist measurement for unknown reasons.   

Just over half the sample had elevated waist circumference (50.5%; 95% CI 43.4-57.6), and the 

mean BMI was 29.9 (95% CI 28.9-30.9).  Over 75% of women had elevated waist circumference 

compared to 38.1% of men, and the BMI was significantly higher in women (t= -2.4, df=198, 

p=.016).  Multiple regression was used to determine whether this difference in BMI could be 

explained by age.  Because of the right skew of BMI, the BMI variable was transformed  to 

1/BMI   to achieve an adequately normal and symmetric distribution for regression; it was then 

rescaled to 1000/BMI for ease of reference.  Distributional graphs for BMI and 1000/BMI are 

shown in Figures 3-3 and 3-4 respectively.  
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Table 3-6: Anthropometric measures stratified by sex 

 MEN (N=134) WOMEN (=68) TOTAL (N=202) 

Waist circumference (cm) (N=134, 66*, 200)    

Mean /SD 100.3 /16.7 100.5 /17.8 100.3 /17.0 

High†, N(%)  51 (38.1) 50 (75.8) 101 (50.5) 

Body Mass Index (BMI) (N=133, 67, 200) ‡    

Mean /SD 29.1 /7.2** 31.7 /7.4** 29.9 /7.3 

Underweight (<18.5),  N(%) 2 (1.5) 0 (0) 2 (1.0) 

Healthy weight (18.5-24.9), N(%) 38 (28.6) 12 (17.9) 50 (25.0) 

Overweight (25-29.0), N(%) 51 (38.4) 20 (29.9) 71 (35.5) 

Obese (≥30), N(%) 42 (31.6) 35 (52.2) 77 (38.5) 

BMI overweight or obese,  N(%) 93 (69.9) 55 (82.1) 148 (74.0) 

*   Two women did not have their waist circumference measured, see section 3.3.3 
†  High waist circumference is defined as >88cm for women and >102cm for men according to NCEP ATP III criteria for 
abdominal obesity 
‡ One woman and one man did not have height and weight measured, see section 3.3.3 
** t=-2.4, df=198; p=.016 

 

Table 3-7 below shows the multiple regression models for the transformed variable 

1000/BMI that were used to assess for potential interaction and confounding of age and sex, 

together with the regression results.  There was no interaction between age and sex (p=.666) in 

Model 3, so the interaction term was removed.  The sex term in Model 2 was significant 

(p=.021).  The age term in this model was not significant, but age was retained in the final model 

due to a certain amount of confounding of sex, since β1 = -2.69 with age in the model, and β1 = -

3.01 without.  All assumptions of linear regression were satisfied as assessed using residual 

plots.  Transforming Model 2 back and plotting the nonlinear predicted BMI against age 

demonstrates a BMI for women at each age in the range that is approximately two units higher 

than for men (Figure 3-5).   
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Figure 3-3: Distributional graphs of body mass index (BMI) 

 
 
 

Figure 3-4: Distributional graphs of the scaled inverse of body mass index (1000/BMI)
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Table 3-7: Regression models for 1000/BMI as a function of sex† and age 

Regression models Estimate of β 
( p ) 

Model 
Number Model for 1000/BMI βo β1 β2 β3 

3 βo + β1sex + β2age + β3age*sex 37.34 
(p<.001) 

-1.18 
(p=.770) 

-.0313 
(p=.531) 

-.0375 
(p=.666) 

2 βo + β1sex + β2age 37.80 
(p<.001) 

-2.69 
(p=.021) 

-.0438 
(p=.284) - 

1 βo + β1sex  36.18 
(p<.001) 

-3.01 
(p=.008) - - 

† sex=1 for women; sex=0 for men;  
 

 

Figure 3-5 Predicted BMI as a function of sex and age (Model 2) 
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Moreover, logistic regression examining obesity (BMI in the obese range, Table 3-6) as a 

function of sex revealed that the crude OR for women versus men was 2.37 (95%CI: 1.30-4.33, 

p=.005), whereas the OR adjusted for age was 2.27 (95%CI: 1.22-4.24, p=.01).  Again there had 

been no interaction between age and sex (p=.499).  This can be interpreted as meaning that the 

log odds of obesity increased at the (assumed) same rate with age in both men and women, 

allowing calculation of a single age-adjusted OR for obesity (for women compared to men). 

 

3.2.4 Metabolic Syndrome 

Metabolic syndrome was calculated as defined by the Third Report of the National 

Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment 

of High Blood Cholesterol in Adults (Adult Treatment Panel III), or ATP III (Appendix A); 

results are shown in Table 3-8. 

As may be seen in Table 3-8, women were more likely to have MetS (p=.018), as were 

those over the median age of 40 (p<.001; data not shown).  Figure 3-6 presents the proportions 

with MetS stratified by age for men and women.  Logistic regression was used to examine the 

multivariable relationship, with age as a continuous variable. Results are presented in Table 3-9.  

There was no interaction between age and sex in Model 4 (p=.453), and although age and sex 

were each significantly associated with MetS in the crude analysis (Models 1 and 2), the model 

including both age and sex (Model 3) demonstrated that only age was significantly associated 

with MetS (p=.007).  In spite of this, sex was retained in the final model because sex confounded 

the association between MetS and age.  Figure 3-7 shows the estimated prevalence of MetS in 

men and women as a function of age using this final model (Model 3). 
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Figure 3-6 Metabolic Syndrome stratified by age and sex 
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Table 3-8: Metabolic syndrome (NCEP ATP III definition) 30 

 MEN (N=134)  WOMEN (N=66*)  TOTAL (N=200)  

METABOLIC SYNDROME (MetS), N(%)    

MetS (ATP III definition; ≥ 3 criteria)    33 (24.6)† 27 (40.9)† 60 (30.0) 

CRITERIA OF MetS , N(%)    

Abdominal obesity‡   51 (38.1) 50 (75.8) 101 (50.5) 

Elevated triglycerides (TG) **  62 (46.3) 34 (50.0) 96 (47.5) 

Reduced HDL cholesterol†† 47 (35.1) 34 (50.0) 81 (40.1) 

Elevated blood pressure (BP) ‡‡ 28 (20.9) 23 (33.8) 51 (25.3) 

Impaired glucose metabolism*** 16 (11.9) 8 (11.8) 24 (11.9) 

NUMBER OF MetS CRITERIA MET (%)    

0 27.6% 6.1% 20.5% 

1 24.6% 25.8% 25.0% 

2 23.1% 27.3% 24.5% 

3 18.7% 27.3% 21.5% 

4 4.5% 10.6% 6.5% 

5 1.5% 3.0% 2.0% 

MEAN NUMBER OF MetS CRITERIA MET, Mean /SD 1.5 /1.3 2.2 /1.2 1.7 /1.3 

* Two women did not have waist circumference measured; see section 3.3.3 
†p (chi-squared)=.018 
‡ Abdominal obesity: Waist>88cm for women, >102cm for men 
** TG ≥ 1.7 mmol/L 
†† HDL < 1.034 mmol/L in men and < 1.292 mmol/L in women 
‡‡ BP ≥ 130/85 mmHg or antihypertensive drug treatment 
*** Fasting glucose ≥ 6.1 mmol/L or drug treatment for elevated glucose 
 
 

Table 3-9: Logistic regression models for Metabolic Syndrome as a function of sex† and age 

Logistic regression models Estimate of β 
( p ) 

Model 
Number Model for logit (MetS) βo β1 β2 β3 

4 βo + β1sex + β2age + β3age*sex -2.64 
(p<.001) 

1.16 
(p=.315) 

.0391 
(p=.014) 

-.0144 
(p=.574) 

3 βo + β1sex + β2age -2.95 
(p<.001) 

.537 
(p=.108) 

.0337 
(p=.007) - 

2 βo + β2age -2.40 
(p<.001) - .0380 

(p=.002) - 

1 βo + β1sex -1.87 
(p<.001) 

.751 
(p=.019) - - 

† sex=1 for women; sex=0 for men  
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Figure 3-7 Estimated prevalence of Metabolic Syndrome as a function of sex and age 
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algorithm that assigns those with diabetes to the high risk category, since they are not assigned 

any specific risk percentage. For both the algorithms, men were more likely to be in the higher 

risk categories (Fisher’s exact p=.003 when excluding diabetes and CHD, and p=.005 including 

these as CHD equivalents in the high risk group).   

Results for general cardiovascular event risk prediction (CHD, cerebrovascular disease, 

peripheral vascular arterial disease and heart failure) are also shown in Table 3-10 31.  This 

algorithm could not be calculated for 44 individuals under age 30.  As expected, the per cent 

risks are higher for these more general estimates.  For general CVD events, the difference 

between risks for men and women failed to reach significance (Fisher exact p=.063). 

 

Table 3-10:Ten year risk of coronary heart disease and general cardiovascular disease 
 MEN WOMEN TOTAL 

10 YEAR HARD CORONARY HEART DISEASE (CHD) RISK*    

CHD 10 y risk excluding DM and CHD (%), N=115/61/176†    

Mean/SD 5.0/6.2 1.9/3.6 4.0/5.6 

High risk (≥20%) 8 (7.0) 1 (1.6) 9 (5.1) 

Moderate risk (10%-19%) 17 (14.8) 1 (1.6) 18 (10.2) 

Low risk (<10%) 90 (78.3) 59 (96.7) 149 (84.7) 

CHD 10 y risk(%) (with CHD equivalents)‡ (N=127,67,194**)    

High risk (≥20%) 20 (15.8) 7 (10.5) 27 (13.9) 

Moderate risk (10%-19%) 17 (13.4) 1 (1.5) 18 (9.3) 

Low risk (<10%) 90 (70.9) 59 (88.1) 149 (76.8) 

10 YEAR GENERAL CARDIOVASCULAR DISEASE (CVD) RISK ††    

GENERAL CVD 10 y risk (%), N=83/61/141 ‡‡    

Mean/SD 10.7/10.0 6.2/6.2 8.8/8.9 

High risk (≥20%) 8 (9.6) 4 (6.6) 12 (8.3) 

Moderate risk (10%-19%) 25 (30.1) 9 (14.8) 34 (23.6) 

Low risk (<10%) 50 (60.2) 48 (78.7) 98 (68.1) 

* Hard CHD risk calculated using Framingham risk models (2001) 30   
† 26 excluded due to age<20 (N=8), DM (N=16), CHD(N=2) 
‡ CHD equivalents (diabetes and CHD) are assigned to the highest risk group 
** 8 excluded due to age<20 
†† General CVD risk calculated using Framingham risk models (2008) 31 
‡‡ 51 excluded due to age<30, CHD, stroke 
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3.2.6 Screening, knowledge/detection, treatment, and control of CVD risk factors 

Table 3-11 presents information on screening, detection, treatment, and control of CVD 

risk factors and diabetes. One can see that there were variable levels of self reported screening 

across CVD risk factors, ranging from 98% for hypertension through 60.3% for diabetes and as 

low as 56.1% for elevated cholesterol.  For all of these, the proportion of women who had been 

tested was higher than for men, although the difference was only significant for cholesterol 

(p=.013) and diabetes (p=.001).  Among those with previously detected CVD risk factors, 

current drug treatment varied from 90.9% for diabetes to a much lower 22.2% for elevated 

cholesterol. In terms of control of known CVD risk factors, 26.9% of those with known 

hypertension had a measured blood pressure over 140/90, while 55.6% of those with known 

hypercholesterolemia had a measured total or LDL cholesterol in the elevated range, and 45.5 % 

of those with known diabetes had a blood sugar over 7.0.  Hypertension, elevated cholesterol, 

and diabetes discovered in the study had all gone without previous (self reported) detection in 

several cases, ranging from 50% for diabetes to 65.8% for high cholesterol.   

In terms of body size awareness, almost 20% of those who were overweight or obese 

(BMI≥25) felt that their weight was “just about right” or “underweight”, although women were 

significantly more likely to be aware of their being overweight (92.5% versus 75.3%, p=.008).  

Current smokers were likely to have tried to quit smoking in the past year (54.3%), and 

62.8% reported that professionals had suggested smoking cessation in the past. 

 

  



 

49 

Table 3-11: Screening, knowledge , treatment, and control of CVD risk factors 

 MEN (N=134) WOMEN 
(N=68) 

TOTAL 
(N=202) 

BLOOD PRESSURE    

Previous blood pressure screen ever*, % 97.7 % 98.5 % 98.0 % 

Blood pressure screen < 2 years ago* (N=133/67/200), % 83.5 % 91.4 % 86.0 % 

Self-reported hypertension*, N(%) 14 (10.5 %) 12 (17.7 %) 26 (12.9 %) 

Taking antihypertensive* (N=14/12/26), % 57.1 % 75.0 % 65.4 % 

Inadequate control (≥ 140/90), % 21.4 % 33.3 % 26.9 % 

Measured BP≥ 140/90, N 10 9 19 

High BP not previously detected*, N=10/9/19,  % 70.0 % 55.6 % 63.2 % 

LIPIDS    

Previous cholesterol screen ever* (N=132/64/196), % 47.7 % 73.4 % 56.1 % 

Self-reported high cholesterol* (N=134/68/202), N(%) 26 (19.4 %) 19 (27.9 %) 45 (22.3 %) 

Taking cholesterol lowering drug*, (N=26/19/45), % 23.1 % 21.1 % 22.2 % 

Inadequate control (TC≥5.2 or LDL≥3.4), (N=26/19/45), % 53.9 % 57.9 % 55.6 % 

 Measured high total or LDL cholesterol, N 45  28 73 

High cholesterol not previously detected*, N=45/28/73, % 68.9 % 60.7 % 65.8 % 

DIABETES    

Previous diabetes test ever*, ( N=128/66/194), % 69 (53.9) 48 (72.7) 117 (60.3) 

Self-reported diabetes* (N=133/68/201), N(%) 6 (4.5) 5 (7.4) 11 (5.5) 

Taking insulin or oral hypoglycemic*, (N=6/5/11), % 83.3 % 100 % 90.9 % 

Inadequate control (FPG>7.0), (N=6/5/11), %  16.7 % 80 % 45.5 % 

 Measured high fasting glucose Ɨ (N) 5 5 10 

DM Ɨ not previously detected*, (N=5/5/10), % 80% 20% 50% 

OBESITY (N=133/67/200)    

BMI overweight or obese (≥25), N(%) 42 (31.6 %) 35 (52.2 %) 77 (38.5 %) 

Proportion aware they are overweight*, % 75.3 % 92.7 % 81.8% 

SMOKING    

Current daily or occasional smokers* 75 (56.0 %) 19 (27.9 %) 94 (46.5 %) 

Professional has suggested quitting ever*, (N=75/19/94), % 61.3 %       68.4 % 62.8 % 

Tried to quit in past year*, (N=75/19/94),  N(%)    39 (52.0 %) 12 (63.2 %) 51 (54.3 %) 

Used smoking cessation aids*, (N=39/12/51),  % 48.7 % 75.0 % 54.9 % 

* Based on self report   
Ɨ FPG>7.0 (on two tests if no previous history of diabetes) 
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3.3 Component B: Preventive health care activities 

Table 3-12 presents results on receipt of preventive health care activities stratified by sex.  

As can be seen, the majority of individuals had access to family physicians in that 87.1% had a 

regular family physician and 70.2% had seen a family physician in the past year.  However, men 

were significantly less likely to have a regular family physician (p=.002) and to have had a 

physical examination in the past two years (p=.004).  Similarly, there was some variation in 

receipt of individual preventive activities overall and across age and sex groups.  For example, 

flu shots were uniformly received by all participants over age 65.  However, 16.8 % of 

participants had not seen a dentist in the previous three years and fewer than 75% of women had 

had a Pap test in the previous 3 years.  Again, higher proportions of women than men had 

accessed several of the services.  

The reasons participants gave for not receiving preventive services are shown in Table 3-

13.  Overall, the two most common reasons for lack of services were the respondent 1) not 

thinking that the service was necessary, and 2) “not getting around” to obtaining the service. 

Only for Pap tests did another reason rank in the top two; the physician was reported as not 

thinking that the test was necessary in four cases. 
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Table 3-12: Preventive Health Care Activities* Stratified by Sex 

N (%) MEN (N=134) WOMEN 
(N=68) 

TOTAL 
(N=202) 

Regular FP 110 (82.1) 66 (97.1) 176 (87.1) 

Saw FP in past year (N=133/68/201) 82 (61.7) 59 (86.8) 141 (70.2) 

Physical examination    

In past 2 years (N=131/67/198) 65 (49.6) 48 (71.6) 113 (57.1) 

In past 3 years (N=131/67/198) 78 (59.6) 52 (77.6) 130 (65.7) 

Never (N=133/68/201) 24 (18.1) 8 (11.8) 32 (15.9) 

Mammogram (Women)    

Ever (≥35 y; N=0/52/52) - 37 (71.2) 37 (71.2) 

Ever (50-69 y; N=0/18/18) - 17 (94.4) 17 (94.4) 

In past 2 years (50-69 y; N=0/18/18) - 10 (55.6) 10 (55.6) 

Breast exam (Women)    

Ever (N=0/67/67) - 50 (74.6) 50 (74.6) 

In past 2 years (N=0/67/67) - 38 (56.7) 38 (56.7) 

Pap test (Women)    

Ever (N=0/68/68) - 58 (85.3) 58 (85.3) 

In past 3 years (N=0/68/68) - 48 (70.6) 48 (70.6) 

Dental visit (N=134/68/202)    

Last visit >=3y ago 26 (19.4) 8 (11.7) 34 (16.8) 

Eye exam (N=134/68/202)    

Last visit >=2y ago 65 (48.5) 18 (26.5) 83 (41.1) 

Influenza immunization    

Ever (All ages, N=132/68/200) 77 (58.3) 43 (63.2) 120 (60.0) 

In last year (Age ≥ 65,  N=0/5/5) - 5 (100) 5 (100) 
* Based on self report   
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Table 3-13: Two most common self reported reasons for not receiving preventive services 

SERVICE AND TIME ELAPSED 
(N not receiving service) 

SELF-REPORTED 
REASON 1 

N ( %) 

SELF-REPORTED 
REASON 2 

N (%) 

REASON 1 OR 2 
N (%) 

Blood pressure check ≥ 2 years  N=28 Not necessary – R* 
17 (61%) 

Not gotten around† 
14 (50%) 27 (96%) 

Physical examination ≥ 3 years N=68 Not necessary – R* 
39 (57%) 

Not gotten around† 
22 (32%) 57 (84%) 

Dentist visit ≥ 3 years N=34 Not necessary – R* 
14 (41%) 

Not gotten around† 
7 (21%) 20 (59%) 

Pap test (Women 18-69) ≥ 3 years N=18 Not necessary – R* 
 8 (44%) 

Not necessary-MD‡ 
4 (22%) 11 (61%) 

Mammogram (Women 50-69) ≥ 2 years N=8 Not gotten around† 
6 (75%) 

Not necessary – R* 
2 (25%) 7 (88%) 

Breast examination (Women) ≥ 2 years N=29 Not necessary – R* 
16 (55%) 

Not gotten around† 
6 (21%) 22 (76%) 

Eye examination ≥ 2 years N=83 Not necessary – R* 
63 (76%) 

Not gotten around† 
17 (20%) 77 (93%) 

* Interview item: “Respondent – Did not think it was necessary” 
† Interview item: “Have not gotten around to it” 
‡ Interview item: “Doctor – Did not think it was necessary” 
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Chapter Four: Discussion 

 

In this chapter, the main results are reviewed (Section 4.1) and placed in context with the 

existing literature (Section 4.2).  Strengths and limitations are presented in Section 4.3.  Section 

4.4 presents a discussion of implications and future directions. 

 

4.1 Overview 

This cross-sectional study of outpatients with schizophrenia and related disorders had two 

broad objectives: first, to examine cardiovascular risk, metabolic syndrome, and 10 year risk of 

cardiovascular event, and second, to describe the receipt of preventive health services.   

In a randomly selected sample of 202 outpatients (mean age 39.6 years, 66.3% men) it 

was found that hypertension or treatment was present in 15.4%, elevated total or LDL cholesterol 

or treatment in 41.2%, any high lipids or low HDL cholesterol in 69.8%, diabetes in 7.4%, and 

current smoking in 46.5%.  Almost three quarters (74.4%) of the sample had BMI in the 

overweight or obese range, with the mean BMI being 31.7 in women and 29.1 in men.  Many 

cases of hypertension, elevated cholesterol, and diabetes had not previously been detected.  

Moreover, many previously detected cases of these three conditions were found not to be 

adequately treated.  The overall prevalence of metabolic syndrome according to the NCEP ATP 

III definition was 30.0%.  The predicted 10 year risk of myocardial infarct or coronary death 

among those over age 20 was in the high risk range (over 20% risk) for 5.1% of those without 

diabetes or CHD.  When those with diabetes and CHD were included as “high risk equivalents”, 

13.9% fell into the high risk group.  A large proportion (87.1%) reported having a regular family 

physician, yet there was variable receipt of other preventive services.  Women were generally 
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more likely than men to receive services, but women also had lacunae in access, in that only 

70.6% reported receiving a Pap test in the past 3 years, while only 55.6% of those in the age 

range 50 to 69 stated they had had a mammogram in the past 2 years.  The commonest reasons 

given for not receiving specific services were that the individual “did not think it was necessary” 

or they “had not gotten around to it”. 

 

4.2 Discussion of the study findings 

A number of observations can be made regarding the randomly selected study sample.  

First, with a mean age of 39.6 years (men 37.1 years, women 44.5 years), a sex breakdown of 

66.3% men, and a mean time since first antipsychotic treatment of 11.8 years it was similar in 

many ways to that of a number of other relevant studies that have considered CVD risk factors 

and preventive care in those with schizophrenia.  For example, the CATIE sample had a mean 

age of 40.4 years, a higher proportion of men (73.9%), women older than men, and a mean of 

14.5 years since starting antipsychotic treatment 38;51.  There was a difference in race/ethnicity 

breakdown, with 60% being white and 35% black in the CATIE study, whereas in the current 

study 75% had self identified themselves as white and (data not shown) 1% as black.  The Cohn 

study (Toronto, Canada) also had a similar age and sex breakdown, though a longer duration of 

illness (19.4 years since first hospitalization); moreover, 66.7% of the Cohn study were currently 

inpatients and it is unclear whether they were hospitalized chronically or acutely 43.  Almost the 

entire sample in the current study reported taking at least one antipsychotic medication, as would 

be predicted in a treatment setting.  As expected, a number of individuals had a probable 

depressive (9.9%) or alcohol use (16.8%) disorder, and since 32% were taking an antidepressant, 

one would expect that others had a currently resolved past episode of depression 101-103.   
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The ratio of men to women in the study sample might seem high, given that evidence 

suggests that the prevalence of schizophrenia does not differ significantly between men and 

women (in spite of incidence being higher in men) 2;104;105.  However, the current study’s 

proportion of men is similar to the 66% found by Longenecker and colleagues in their systematic 

review of 220 non-epidemiological studies that had been published in seven high impact journals 

in 2006 106.  In fact, the incongruity between incidence and prevalence mentioned above is a 

focus of some interest in the epidemiology of schizophrenia, and has been postulated to be partly 

related to increased mortality in men in the initial years after diagnosis (which would affect point 

and period prevalence estimates though not lifetime prevalence) 2;107.   

In terms of age of onset of illness, Larsen and colleagues found a mean age of onset of 

26.3 years for psychotic symptoms and a mean duration of untreated psychosis (DUP) of 114.2 

weeks in their Norwegian sample of 43 early psychosis patients 108.  Cascio and colleagues 

(Early Int in Psychiatry 2012) performed a systematic review of duration of untreated psychosis 

and found a mean age of first treatment of 25.4 years in men and 27.5 years in women, with a 

mean DUP of 64.1 weeks 109.  These results are consistent with the current study’s mean age of 

onset of 26.1 years. 

Interestingly, only 13.4% of the sample had a score of 13 or higher on the K6 nonspecific 

distress scale, although 13 has been validated as a cut point for probably serious mental illness 

(SMI) in the general population 94.  In fact, consideration of the validation sample may explain 

this discrepancy.  The validation study was done with a convenience sample of only 155 

individuals, enriched for mental illness by telephone screening using the Composite International 

Diagnostic Interview-Short Form (CIDI-SF) stem questions (including a screening question for 

non-affective psychosis).  SMI was defined in a second assessment stage as a DSM-IV non-
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substance use diagnosis according to the Structured Clinical Interview for DSM-IV, in addition 

to a Global Assessment of Functioning score below 60 110-113.  The authors note that there was 

only a “small number” that screened positive for non-affective psychosis in the telephone screen, 

and these were found to be false positives in the second stage.  Thus, psychosis was not 

explicitly represented among those with SMI in the validation sample.  It should be noted that 

since the publication of this validation, Kessler and colleagues have gone on to validate the K6 in 

the WHO World Mental Health survey for use in epidemiological data, and concluded that the 

scale items “might not span the full conceptual space that defines SMI in the population, leading 

to less sensitivity in detecting some types of SMI” 114;115. Moreover, other researchers have 

determined different cut points for use with other specific populations (e.g. those receiving 

disability payments) 116. 

 

4.2.1 Cardiovascular disease risk factors, metabolic syndrome, and predicted risk 

With respect to CVD risk factors, there are a number of previous studies of samples with 

schizophrenia and related disorders that permit the current results to be placed in context; no 

attempt is made at statistical comparison.  Comparison is made below to the baseline results from 

the CATIE study, which were used to produce one article on metabolic syndrome and one on 

10% risk of CHD event 38;51.  These baseline CATIE data were collected between 2001 and 

2003.  The Cohn study of CVD risk factors is also of interest, as it took place in Toronto, 

although the sample is over 60% inpatients and its data collection took place in 1999 and 2000, 

somewhat earlier than the current study 43.  Mitchell and colleagues examined the prevalence of 

metabolic syndrome, smoking, and the CVD risk factors that are components of the definition for 

metabolic syndrome in a large systematic review of 77 studies published between 2003 and 2011 
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48.  Finally, where appropriate and possible, some comment is made on general population 

prevalence estimates.  Table 4-1 summarizes these comparisons. 

 

Table 4-1: Comparison of Cardiovascular Disease Risk Factor Results with Other Studies 

Risk Factor Concept Current study % CATIE 38;51 Cohn 43 Mitchell 48 Canadian General 
Population 

Hypertension 15.4     Atwood 117 

Smoking 46.5     Tanuseputro 118 

Total cholesterol elevated 35.6   N/A  

HDL* decreased 40.1     Riediger 50 

Triglycerides elevated 47.5     Riediger 50 

Obesity ƚ (Waist size/BMI) 50.5/38.5    men/ women   Riediger 50 

Glucose (IGMǂ/DM**) 12.4/7.4  N/A   Riediger 50 

Metabolic syndrome 30.0     Riediger 50 

10 year CHD ƚ ƚ risk ≥ 20 % 13.9   N/A  Setayeshgar 119 

 Current study prevalence higher than comparator 
 Current study prevalence lower than comparator 
   Current study prevalence similar to comparator 
* HDL: High density lipoprotein (cholesterol) 
ƚ Obesity calculated using waist circumference/ Obesity calculated using BMI (body mass index)  
ǂ IGM: Impaired glucose metabolism 30 
** DM: Diabetes 30 
ƚ ƚ CHD: Coronary heart disease 
 

 

For hypertension, the current study found a crude prevalence of hypertension of 15.4% 

(95% CI 10.7-21.1).  This point prevalence is lower than the Canadian general population rates 

reported by Atwood and colleagues for ages 20 to 79 years 120.  They estimated hypertension 

prevalence using population based Canadian data from three sources: administrative data from 

the Canadian Chronic Disease Surveillance System 2007/2008 (20.3%; 95% CI, 20.3-20.3); self 

report data in the Canadian Community Health Survey 2007/2008 (18.2%; 95% CI, 17.8-18.5); 

and measured blood pressures in the Canadian Health Measures Survey (CHMS) 2007-2009 

(19.5%; 95% CI, 18.1-20.9).  One simple explanation for this counter-intuitive lower result in 



 

58 

schizophrenia is the younger age of the current sample compared to the general population (for 

example less than 5% of the sample are aged over 60 years, whereas in the Canadian general 

population, about 14% of the 20 to 79 age group was over age 65 in 2008) 121.  Since 

hypertension prevalence increases with age, this might explain the lower prevalence in the study 

sample 122.  Of note, the results in the current report are not age and sex standardized to the 

general population;  this issue of age standardization is mentioned under the limitations below.  

Another potential contributor to a relatively higher general population frequency of hypertension 

could be the year of the study (2004/2005) compared to the Atwood paper (2007 to 2009).  

Robitaille and colleagues have reported that the prevalence of hypertension is increasing over 

time in Canada 123.  

The 15.4% prevalence of hypertension found in the current study is also considerably 

lower than the 27% found in the CATIE study, which used a similar definition of hypertension 

(blood pressure over 140/90 or antihypertensive treatment) 38.  As noted above, the age and sex 

distribution of the CATIE participants resembled that of this study’s sample.  However, 

hypertension is both more common and more severe in African Americans, and also in those 

with alcohol use, both of which were more prevalent in the CATIE study and might partially 

explain the difference in hypertension frequency 124-127.  The Cohn report presents hypertension 

prevalence only in a graph 43.  The prevalences for men and women appear to be about 25% and 

20% respectively, again considerably higher than in the current study in spite of the age and sex 

distribution being similar.  Whether inpatient status or the fact that the Cohn study measured 

blood pressure only once might have impacted this is unclear; regional variation is also known to 

exist for hypertension in the general population so one might also expect it to occur in 

schizophrenia 123. 
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Mitchell and colleagues examined hypertension as defined for the computation of NCEP 

ATP III metabolic syndrome, i.e. over 130/85 mmHg or antihypertensive treatment 48.  The 

prevalence of hypertension in the current study by this definition was 40.1%, consistent with 

Mitchell’s systematic review findings of 38.7% (95% CI: 35.6%–41.9%).   

The current smoking prevalence of 46.5% (95% CI 39.5-53.7) in this study (men 56.0%, 

women 27.9%) was relatively low compared to most reports for schizophrenia, yet (as would be 

expected) higher than in the general population (Table 4.1).  In the CATIE study, current 

smokers made up 68% of the sample, while Cohn and colleagues found that 74% of men and 

66% of women smoked 38;43.  The Mitchell review found a pooled proportion of 54.3% (95%CI: 

50.9-57.5%) 48.  It is important to note that smoking definitions vary by study, and none of these 

three research groups report how they assessed smoking.  The general population rate of 

smoking for Albertans over age 12 was found by Tanuseputro and colleagues to be much lower 

at 27.7%, using self report data from the 2000-2001 Canadian Community Health Survey  118.   

Smoking is not only known to be associated with CVD risk and mortality, but it is also a 

risk factor for incident diabetes and for dyslipidemia 25;128.  The Canadian Cardiovascular 

Society Dyslipidemia guidelines state that smoking cessation is probably the single most 

important behavioral modification for decreasing CVD risk 25.  In the current study, 54.3% of 

current smokers had tried to quit in the past year.  It is also notable that 31.2% (men 30.6%, 

women 32.4%) were past smokers, presumably indicating that smoking cessation occurs quite 

regularly in this population.  Data on past smoking is not available in the other studies discussed 

here, but the individuals in the current study who had succeeded in smoking cessation would 

have thereby decreased the overall predicted CVD risk of the sample as a whole.   

Given the recommendations for smoking cessation to address CVD risk reduction, and 
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particularly in view of the high rate of smoking among those with schizophrenia, smoking would 

be a natural target for intervention in this population.  There is evidence in the schizophrenia 

literature that some smoking cessation interventions can be successful 129.  Unfortunately, a 

recent review suggests that the gains tend to be short lived, so strategies must be developed to 

overcome barriers to long term abstinence that are most relevant to individuals with 

schizophrenia 129;130.     

In terms of lipids, the results of this study did not have a consistent pattern with respect to 

the existing literature that was examined (Table 4.1).  For mean values of total and HDL 

cholesterol, the CATIE sample had a more compromised profile:  CATIE mean total cholesterol 

was 204.9 mg/dl or 5.3 mmol/L, which was higher than the current study’s mean of 4.9 mmol/L, 

while their HDL levels were slightly lower with a mean of 1.1 mmol/L compared with this 

study’s 1.3 mmol/L38.  One possible contributor to this discrepancy might be the higher 

frequency of smoking (as noted above, a risk factor for dyslipidemia) 25.  On the other hand, 

CATIE’s prevalence of elevated triglycerides (48.5%) was similar to this study’s results (47.5%); 

both studies used the same cut point 51.  A potential explanation for these apparently 

contradictory patterns (ie. a better profile in the current sample except for triglycerides) relates 

again to the higher prevalence of African Americans in the CATIE sample.  African Americans 

with insulin resistance are known to have a “paradoxically” low prevalence of 

hypertriglyceridemia 131;132.   

For lipid outcomes, Cohn and colleagues again only graphed their results; however, from 

their graphs one can determine that the sample probably had similar mean triglyceride and total/ 

LDL cholesterol levels in both men and women to those found in the current study, with perhaps 

slightly lower mean HDL cholesterol.  Compared to international results, the current study had a 
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prevalence of elevated triglycerides (47.5%) somewhat higher than that found by Mitchell and 

colleagues  in their systematic review (39.3%; 95% CI 35.0%–43.6%) and similar prevalence of 

low HDL cholesterol (40.1%) compared with Mitchell’s  42.6% (95% CI: 39.3%–46.0%).   In 

the Canadian general population aged 18 and older, Riediger and colleagues reported lower 

weighted prevalence estimates of elevated triglycerides (24.5%) and of low HDL cholesterol 

(33.6%) using data from the Canadian Health Measures Survey (2007-2009) 50. 

The mean BMI of 29.9 (95% CI 28.9-30.9) in the current study (men 29.1, women 31.7) 

was similar to CATIE (29.7 overall; see Table 4.1) and the same relationship between BMI and 

sex held in both; ie. BMI was significantly higher in women.   The proportions obese in the 

Calgary sample using the definition BMI ≥ 30 (men 31.6%, women 52.2%) was similar to Cohn 

(31%) for men, though higher than Cohn (43%) for women.    Waist circumference was high 

(indicating abdominal obesity) in 50.5% of the current sample, consistent with the Mitchell 

review’s pooled prevalence of 49.4% (95%CI: 44.8%-53.3%) 48.  Regardless of comparisons, 

however, these prevalences of obesity were disturbingly high, given the associated risks for 

diabetes and CVD 133;134.  As a comparator, the prevalence of obesity in the Canadian general 

population aged 18 and older as assessed by measured waist circumference with the same cut 

point in the Canadian Health Measures Survey (2007-2009) was 35.0% 50. 

Given the elevated rates of obesity in those with schizophrenia and/or serious mental 

illness, interest has arisen in weight-loss interventions for these groups.  Until very recently, 

most interventions were of short duration and had only modest results, and Cabassa and 

colleagues’ systematic review noted methodological variability that was related to outcomes 

135;136.  Challenges have been noted to include a lack of enrolment in programs by individuals 

who are overweight, and lack of attendance by those who do enrol 137.  Recently, however, there 



 

62 

have been more positive results in longer term trials with multi-pronged interventions.  Most 

notably, Daumit and colleagues published results of their 18 month behavioural weight loss 

intervention for individuals with severe mental illness (of whom 58.1% had schizophrenia or 

schizoaffective disorder), in which 37.8% of the participants in the intervention group lost 5% or 

more of their initial weight, as compared with 22.7% of those in the control group (P = 0.009) 

138.  The intervention was quite intense, involving group (weekly) and individual (monthly) 

weight management meetings as well as 50 minute group exercise sessions three times weekly.  

Zhang and colleagues also used a multimodal intervention over 12 months, and found that 42.1% 

of those with psychotic spectrum disorders lost over 5% of their baseline weight in last 

observation carried forward analysis, significantly more compared with the other psychiatric 

disorders (18.4%) and no psychiatric disorder (23.0%) groups (p<.01) 139.  However, the group 

with psychotic disorders had a longer treatment duration (median 11.5 months versus 4.2 and 3.0 

months, log rank p<.001), which was the strongest predictor of weight loss (p<.001).  Seemingly, 

this population is able to lose weight and make lifestyle changes in relatively long multimodal 

programs. 

It is interesting to note that both the Daumit and Zhang interventions involved an exercise 

component 138;139.  Physical activity is suggested in Canadian clinical practice guidelines for the 

general population regarding diabetes, lipids, and hypertension 25;26;140.  Moreover, this is a 

domain of lifestyle modification that is receiving growing attention in the schizophrenia 

literature as evidence begins to emerge for correlates and benefits of exercise that might extend 

beyond the realm of weight loss and cardiovascular health.  For example Knochel and colleagues 

published a 2012 narrative review of cognitive and behavioral effects of physical activity in 

psychiatric patients, and concluded that exercise “can enhance neuronal plasticity and cognitive 
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performance” in schizophrenia 141.  Vancampfort and colleagues’ systematic review of exercise 

interventions for schizophrenia in multidisciplinary settings found that some exercise modalities 

reduced psychiatric symptoms, state anxiety, and/or psychological distress or improved health-

related quality of life or short-term memory 142.  The authors did comment that overall 

conclusions were limited due to heterogeneity and small sample sizes. 

Impaired glucose metabolism as defined in ATP III was present in 12.4% (95% CI 7.8-

17.2) of the current sample.  This point prevalence compares favorably with the 16.1% in the 

CATIE study; similarly diabetes prevalence was lower in the current sample (7.4%; 95% CI 4.2-

12.0) compared to CATIE (13%) 38;51.  To be remembered is that about one third of the CATIE 

sample was African American, and as demonstrated by Brancati and colleagues, this group has a 

much higher risk of diabetes 143.  The Cohn study did not examine diabetes, but  Bresee and 

colleagues found an Alberta period prevalence of treated diabetes of 10.3% in treated 

schizophrenia between 1995 and 2006 in their administrative data study, and a Canadian self 

reported prevalence of diabetes of 11.3% for those with self reported schizophrenia in the 2005 

Canadian Community Health Survey 19;20.  Both of these had diabetes point prevalences that 

were higher than the 7.4% in the current study (though within the confidence interval); any 

differences could potentially be due to measurement bias in administrative data and survey data, 

or to other systematic differences between patients diagnosed with schizophrenia and related 

disorders by a psychiatrist in a mental health clinic, and patients so diagnosed by other health 

professionals.  Finally, diabetes prevalence in the current study was in the range of that found by 

Mitchell and colleagues in their systematic review (10.9%; 95% CI:7.0-15.5%) 48.  Riediger and 

colleagues found a Canadian general population prevalence of ATP III impaired glucose 

metabolism of 16.2% in their Canadian Health Measures Survey analysis of those 18 years and 
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older 50.  This point prevalence was unexpectedly higher than that in the current study; however 

it must be remembered that their national sample was older, and impaired glucose metabolism 

increases with age.  To illustrate this, 4.4% of those between 18 and 39 years in the Riediger 

sample had impaired glucose metabolism, compared to 42.9% between ages 70 and 79 years 50.  

As noted above, age standardization was not done in the current study, and is mentioned in the 

limitations below. 

Metabolic syndrome is an indicator of risk of insulin resistance and CVD 45;47.  Thirty per 

cent of the current study sample (30.0; 95% CI 23.7-36.9) satisfied the ATP III criteria for 

metabolic syndrome (men 24.6%, women 40.9%); this was considerably lower than the CATIE 

study at 40.9% (Table 4.1).  This difference was not unexpected, since the current sample had 

lower criterion prevalences than CATIE for all criteria except waist circumference (see 

Appendix A for definition of metabolic syndrome).  Moreover, age was a significant predictor of 

metabolic syndrome in multivariable analysis for both men and women in CATIE, as it was in 

the current study.  The Cohn study found rates of metabolic syndrome in men (42.6%) and 

women (48.6%) that were also noticeably higher than point prevalences in the current study ; 

again this was somewhat anticipated given the higher prevalences of many of the component 

criteria.  However, in the Cohn study, age dichotomized at the median was not associated with 

metabolic syndrome, which was different from both the Calgary and CATIE studies.  The 

Mitchell review calculated a pooled proportion of 32.8% (95%CI: 30.0%-35.7%) with metabolic 

syndrome as defined by ATP III, so the current study’s estimate falls at Mitchell’s lower 

confidence bound 48.  The Canadian general population prevalence of ATP III metabolic 

syndrome computed using data from the Canadian Health Measures Survey (2007-2009) in those 

aged over 18 was considerably lower, at 17.7% (men 15.9%, women 19.5%) 50 . 
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As such, the local prevalence of metabolic syndrome was found to be at the low end of 

what would be expected for those with schizophrenia.   However, it is still about one and a half 

times as high as in the general Canadian population, suggesting that the recent proliferation of 

guidelines and calls for action are justified 61;144;145. 

The CATIE study computed 10 year CHD risk using Framingham criteria, and obtained 

mean risk percents of 9.4% in men and and 6.3% in women, compared with this study’s 5.0% 

(95% CI 3.9-6.2) and 1.9% (95% CI 1.0-2.9) respectively (Table 4.1) 38.  The lower frequency in 

Calgary can be explained by generally lower criterion frequencies as noted above, as well as a 

different method of calculation, since the CATIE study seems to have used an earlier 

Framingham algorithm that included diabetes in the formula 29. Ten year CHD event risk 

estimates were also calculated by Cohn and colleagues using the NCEP ATP III algorithm, 

providing mean predictions of 8.9% in men and 2.6% in women 43.  The authors note that they 

were unable to factor diabetes into the equation since they did not collect diabetes data; therefore 

their results represent a mixed sample with and without diabetes.  On the other hand, the Calgary 

mean risk results include only those without diabetes (as explained in the Results section, a mean 

10 year CHD risk could not be calculated for the entire sample), who had lower risk than the 

entire local sample.  This, together with the lower Calgary proportions noted above for many 

CVD risk factors, could explain the relatively lower mean risk in the current study.  In the 

Canadian general population, Setayeshgar and colleagues computed the mean 10 year risk of 

CHD for those aged 30 to 74 using CHMS data from 2007 to 2009, obtaining a result of 7.70% 

(95% CI 7.07–8.32), which is interestingly higher than the current study mean of 4.0% (95% CI 

3.1-4.8).  This difference could again be related to the age distribution of their sample, and/or to 

the fact that they also used an earlier Framingham calculation that included diabetes and 
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excluded those under 30, both of which would be likely lead to higher risk estimates 29;119.  

 

4.2.2 Screening, knowledge, treatment, and control of CVD risk factors 

Regarding preventive health services, the results suggest that individuals with 

schizophrenia have variable and often inadequate receipt of a number of preventive health 

services related to CVD risk factors 60.  This issue has been the focus of a number of studies 

worldwide;  Table 4.2 presents a summary of the current study’s results in comparison to other 

published data 3;56;65;77. 

 
Table 4-2: Comparison of Screening and Treatment Results with Other Studies 

Preventive Health Service Current study % CATIE 65 Mitchell 60 Voruganti 146 Jennex 64 

Screening       

Hypertension:  98.0         
Diabetes:  60.3          

Lipids:  56.1          
Drug Treatment       

Hypertension  65.4       

Diabetes:  46.5       

Lipids:  35.6       

* CVD: Cardiovascular disease 
 Current study preventive health service prevalence higher than comparator 
 Current study preventive health service prevalence lower than comparator 
   Current study preventive health service prevalence similar to comparator 

 

Nasrallah and colleagues examined the individuals in the baseline CATIE study, and 

found that 37.6% of those with hypertension were treated with antihypertensive medication, 

69.9% of those with diabetes were receiving hypoglycemic agents, and 12.0% of those with 

elevated lipids were taking lipid lowering medication 65 . The Calgary study found notably 

higher treatment rates (see Table 4.2).  Reasons for this discrepancy are not clear, although one 
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might wonder about the contribution of better access to treatment in Canada versus the United 

States for this group, for example through universal health insurance. 

As noted in Chapter 1, Mitchell and colleagues performed a meta-analysis of screening of 

metabolic risk that included studies between 2000 and 2011 of persons on antipsychotic 

medications 60.  They found that in the 25 studies of schizophrenia (N=169,289), blood pressure 

was monitored in 57.9% (95% CI 34.9–79.3), glucose in (40.0%, 95% CI 30.1–50.3), and 

cholesterol in 33.3% (95% CI 6.4–68.5).  Of note, Mitchell’s study specifically excluded self 

report of screening, and included studies that used medical record review or administrative data; 

by contrast the current study used self report to determine screening.  In the current study, point 

prevalences of screening were higher as shown in Table 4.2.  Differences might have been due to 

the time interval over which the monitoring occurred; the current study examined “ever” having 

received screening.  The Mitchell report does not specify the required monitoring interval for 

screening in their inclusion/exclusion criteria, but at other points in the article the authors speak 

of the screening prevalences being of “routine monitoring”.  If “routine monitoring” required two 

or more readings whereas the current study considered screening to have occurred after only one 

reading, this could explain Mitchell’s study finding a lower prevalence of screening.    

In Canada, the availability of comparison studies assessing similar preventive health 

services is limited.  Chapter 1 notes that Voruganti and colleagues examined screening in an 

Ontario chart audit/study of individuals with schizophrenia or schizoaffective disorder aged 16 

and above 146.  They found that fasting glucose levels were recorded for 78%, LDL and total 

cholesterol for 48.2% and 42.7% respectively, and blood pressure for 64.2% (see Table 4.2).  

Again, comparison with the current study is difficult given the different modalities of data 

collection (chart review versus interview and self report), and the fact that the Voruganti study 
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assessed a six month period whereas the Calgary study asked about “ever” having had the 

screening.  

Jennex and colleagues reported frequencies in a mental health clinic of documented 

screening of  diabetes (61%), dyslipidemia (40%), and hypertension (70%), all of which were 

lower than the  control HIV group 64.  In this case, blood pressure and lipids screening 

frequencies in the Toronto mental health clinic were rather lower than the Calgary study (see 

Table 4.2), but again the comparison is compromised by different data collection methods. 

The current study also demonstrated some gaps in body size awareness, which could 

potentially make it difficult to engage patients in programs aimed at weight loss. Almost 20% of 

individuals who were overweight or obese were unaware of their overweight status.  On a more 

positive note, there were indications that smoking cessation was common in schizophrenia, if 

one considers the 31.2% of the sample made up by former smokers to have succeeded at 

smoking cessation. 

 

4.2.3 Preventive health care activities not related to cardiovascular disease 

The results suggest that outpatients with schizophrenia have relatively good availability 

of a regular family physician (87.1%) as would be expected for those with at least one chronic 

disease.  This is also consistent with the results of Bresee and colleagues in both provincial 

administrative data and national-level general population survey concerning good access to 

general practitioner (see Introduction for further details) 19;39.  Unfortunately, in spite of family 

physician availability, the results of the current study suggested variable utilization of preventive 

health services. Most notably, men reported significantly less access to all services examined, 

including a regular family physician.  General population studies have also suggested that 
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women use preventive health services more than men, and this was true in the current sample as 

well  147;148.  Yet the results demonstrate that women also reported variable receipt of Pap tests, 

mammograms, and breast examinations by a health professional.    

This variability in utilization of preventive health services concurs with a review by Lord 

and colleagues which examined 26 reports of studies comparing receipt of preventive services by 

those with and without mental illness, of which seven reports were about schizophrenia or 

bipolar disorder 56.  Among those with schizophrenia, inferior preventive care was found in some 

but not all of the reviewed reports.  One issue that makes interpretation of these reports more 

difficult is that utilization of preventive services can be increased by having more contact with 

physicians (surveillance bias), which could explain some of the variability in results observed by 

Lord.  In Canada, Chochinov and Martens used administrative data to examine women aged 50 

to 69 in Manitoba and found that 44.8% of women diagnosed with schizophrenia and 58.3% 

without had had a mammogram in the past two years (p<.001); the Calgary study sample had a 

two year mammography rate of 55.6% in the same age group, which was more like the Manitoba 

general population rate.  Of note, there was significant regional variation in the Manitoba data 67.  

The same team examined cervical screening using similar methodology, and found that a lower 

proportion of women with schizophrenia had had a Pap test (58.8% vs. 67.8%) in the past three 

years (p<.001) compared to those without schizophrenia 68. The Calgary sample had a higher Pap 

screening prevalence of 70.6%.   

The most common self reported reasons for not receiving preventive health services were 

that  the participant did not think the service was necessary, or did not “get around to it”.  These 

reasons are consistent with poor health literacy in the first case, and could be thought to be 

related to negative symptoms of schizophrenia, in the latter.   
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There has been some recent interest in the concept of health literacy related to those with 

schizophrenia. For instance, Brosnan and colleagues assessed a group of patients taking 

clozapine using the REALM tool that assesses health literacy through understanding and 

pronunciation of medical terms, and concluded that over a quarter had marginal to low levels of 

health literacy 149.   Moreover, a recent Australian study by Maguire and colleagues suggested 

that individuals with schizophrenia are less likely to obtain medical information from a 

physician, less likely to trust this information, and less likely to use the internet 150.  Taken 

together, these reports suggest that there are probably multifactorial reasons for patients not 

recognizing the importance of preventive health care services, and that this could be impacting 

their seeking out of these services.  The common reason “didn’t think it was necessary” given for 

not obtaining services in the current study would be consistent with the findings of Brosnan and 

Maguire.  

 

4.3 Strengths and limitations of the study 

One strength of this study is that it included a randomly selected sample of participants, 

rather than a sample of convenience (e.g. Cohn’s Canadian study) or a sample chosen for a 

switch of medication (e.g. the CATIE study) 43;51.  This would be expected to present a more 

representative portrait of the risks and treatment profiles of an outpatient population that is not 

necessarily in transition between medications.  Moreover, the sample size was larger than that of 

many such studies, being at the mean of sample sizes in the systematic review by Mitchell and 

colleagues 48.   

This study also had the advantages that it used primary data, and collected several 

modalities of data (measured, chart review, and self reported) that could be integrated to shed 
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light on the interplay between the measured CVD risk factors and health service variables; for 

example, it was possible to examine whether those with measured hypertension pressure had 

been previously diagnosed or were currently treated for high blood pressure.    

Another strength of the study is its Canadian context of universal health insurance, since 

this allows examination of access to health services for those with schizophrenia without the 

known potential confounder of inequity in insurance coverage.  For example, access to 

mammography has been shown to be related to insurance status in the United States, and 

preventive health activities were decreased among individuals with severe mental illness who 

were uninsured compared to those with insurance 151;152.  Interestingly, a group from the Harvard 

School of Public Health examined colorectal screening in a low income, racial-ethnic minority 

group who nevertheless predominantly had health insurance (97.2%), and found that screening 

rates were higher than among similar populations lacking insurance 153. Thus, variable access to 

insurance coverage can complicate the interpretation of utilization of health services. 

Regarding generalizability of these results, the sample was drawn from two clinics at a 

tertiary care centre in Calgary.  One of these clinics, the Early Psychosis Treatment Service, 

might plausibly be considered to be population based, as it is the only early psychosis program in 

the area.  The other clinic, the Outpatient Schizophrenia Service, is one of several 

multidisciplinary mental health clinics in Calgary serving individuals with schizophrenia and 

related disorders.  It is likely that the majority of outpatients with these diagnoses attend one of 

these mental health services, since local family physicians usually refer patients with psychosis 

to psychiatrists, and most psychiatrists in private practice refer these patients on to programs 

with multidisciplinary teams.  As such, it is likely that the study population was reasonably 

representative of the Calgary outpatients with schizophrenia and related disorders.   
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One potential limitation of this research is that self report was used to assess both 

previous diagnoses of CVD risk factors and receipt of preventive health service, and the validity 

of these results might be questioned.  A  number of studies have employed administrative data or 

medical charts to investigate the accuracy of self-report of health variables, and although results 

have differed, in fact, many studies have concluded that self report data remain useful  117;154-160.   

One further concern regarding self report data might be that the validity of reporting 

could be lower among those with schizophrenia and/or those who are socially disadvantaged 

compared to the general population.  In fact, some studies argue against this.  For example, 

Lofters and colleagues performed a recent systematic review examining the relationship between 

level of disadvantage (race, education, or/income) and accuracy of self reported cervical cancer 

screening 155.  They found no difference between disadvantage subgroups, although interestingly, 

there was pervasive over-reporting of screening across subgroups.   If anything, such over-

reporting, if it were present in the current study, would present a conservative picture of the need 

for services.  In another study, Goldberg and colleagues demonstrated the reliability of self-

report of health service use by individuals with schizophrenia in a small sample (N=29) 156.  

Another potential limitation of the data is the year of data collection, as this occurred 

several years ago.  A recent meta-analysis of prevalence of metabolic abnormalities and 

metabolic syndrome in schizophrenia and related disorders by Mitchell and colleagues found that 

year of publication was not associated with prevalence of metabolic syndrome 48.  However, 

other important variables examined in this study (e.g. smoking, obesity, hypertension) are known 

to display time trends in their prevalence, at least in the general population 123;161.  Yet to our 

knowledge this is the most recent Canadian study characterizing CVD risk factors in 

combination in individuals with schizophrenia, with data collection taking place about five years 
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after that of Cohn and colleagues’ 43.  

The data from this study have not been standardized to the Canadian population, although 

this was considered.  This decision was made because the main goal of the study was to quantify 

CVD risk factors and preventive health services in individuals with schizophrenia, and not to 

make comparison to the general population.  Moreover, since the populations against which 

comparison is made here (in the Discussion) varied from result to result, even for comparisons 

against the general population, it was felt that standardization would not improve the 

interpretability of results.  

The sample was randomly selected, yet 35% declined to take part in the study when it 

was suggested to them by their psychiatrist, and another 5% declined at the full informed 

consent.  It is possible that those declining to take part differed from those that signed consent.  

However, those declining at the preliminary consent stage made up the large majority of those 

choosing not to participate.  This group had very little information on the study, and as such 

would potentially be less likely to have characteristics that were directly related to study 

outcomes (e.g. less likely to avoid the study because they did not wish to be asked about their 

heavy smoking or not getting a Pap test).  Nonetheless, it is possible that those declining at either 

the preliminary or full consent stages would be more likely to have higher levels of negative 

symptoms, depression, substance use, or other comorbidity.  If this were the case, such an 

excluded group could potentially have higher levels of CVD risk and lower levels of service use, 

suggesting that the study’s results might be conservative due to selection bias.   

 

4.4 Implications and future directions  

These results suggest that individuals in outpatient treatment for schizophrenia and 
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related disorders in a Canadian urban centre have a substantial burden of CVD risk factors, and 

that they also have variable access to preventive services.  This is consistent with results of other 

studies in the field, but adds information beyond other Canadian results in that this study 

collected primary data from a randomly selected outpatient sample, and was able to integrate 

information on measured CVD risk factors with information on receipt of health services. 

The degree of medical illness among those with schizophrenia and related disorders has 

received more interest in the past decade, as psychiatrists and other health care professionals and 

researchers became aware of the weight gain associated with the use of atypical antipsychotic 

medications and began to investigate the added cardiometabolic burden potentially introduced by 

antipsychotic treatment .  Out of this has come a proliferation of research studies, reviews, and 

guidelines suggesting the optimal monitoring and treatment of these patients 61;144;145. 

Yet it appears from the results of this study that the issue is complex and challenging and 

the “solution” does not lie simply in guidelines directed at health care professionals.  Not only 

are there gaps in both detection and management of medical illnesses on the part of health care 

providers, but the results of this study  suggest that sometimes preventive services might be 

available but are not received because some individuals with schizophrenia do not recognize that 

the service is necessary or they delay in obtaining it .  Programs will need to be comprehensive 

and innovative to address all of these issues.  They will need to take into account not only the 

required services, but the characteristics associated with these psychotic illnesses, such as the 

negative and cognitive symptoms, the lack of health literacy, and the lack of trust in information 

received from physicians.  Based on results to date on behavioral interventions for weight loss, 

such programs will likely need to be multimodal and of longer duration than those designed for 

the general population, which in turn will increase costs.  Advocacy will be required to promote 
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policy that allows for such targeted programming.  There is almost certainly no simple way to 

address this multifaceted issue: there is a need for better prevention of medical illness, for better 

detection, for better management once detected, and probably for strategies to increase health 

literacy and address other barriers to care as well.  Substantial change will be needed at a 

systemic level in order to make a difference in the health of people with schizophrenia. 

 

 

 

  



 

76 

References 

 (1)  McGrath J, Saha S, Chant D, Welham J. Schizophrenia: a concise overview of 
incidence, prevalence, and mortality. Epidemiol Rev 2008;30:67-76. 

 (2)  Perala J, Suvisaari J, Saarni SI et al. Lifetime prevalence of psychotic and bipolar I 
disorders in a general population. Arch Gen Psychiatry 2007;64:19-28. 

 (3)  De Hert M, Correll CU, Bobes J et al. Physical illness in patients with severe mental 
disorders. I. Prevalence, impact of medications and disparities in health care. World 
Psychiatry 2011;10:52-77. 

 (4)  Brown S. Excess mortality of schizophrenia. A meta-analysis. Br J Psychiatry 
1997;171:502-508. 

 (5)  Newman SC, Bland RC. Mortality in a cohort of patients with schizophrenia: a record 
linkage study. Can J Psychiatry 1991;36:239-245. 

 (6)  Saha S, Chant D, McGrath J. A systematic review of mortality in schizophrenia: is the 
differential mortality gap worsening over time? Arch Gen Psychiatry 2007;64:1123-
1131. 

 (7)  Lozano R, Naghavi M, Foreman K et al. Global and regional mortality from 235 causes 
of death for 20 age groups in 1990 and 2010: a systematic analysis for the Global 
Burden of Disease Study 2010. Lancet 2012;380:2095-2128. 

 (8)  Brown S, Kim M, Mitchell C, Inskip H. Twenty-five year mortality of a community 
cohort with schizophrenia. Br J Psychiatry 2010;196:116-121. 

 (9)  Crump C, Winkleby MA, Sundquist K, Sundquist J. Comorbidities and mortality in 
persons with schizophrenia: a Swedish national cohort study. Am J Psychiatry 
2013;170:324-333. 

 (10)  Joukamaa M, Heliovaara M, Knekt P, Aromaa A, Raitasalo R, Lehtinen V. Mental 
disorders and cause-specific mortality. Br J Psychiatry 2001;179:498-502. 

 (11)  Morden NE, Lai Z, Goodrich DE et al. Eight-year trends of cardiometabolic morbidity 
and mortality in patients with schizophrenia. Gen Hosp Psychiatry 2012;34:368-379. 

 (12)  Osborn DP, Levy G, Nazareth I, Petersen I, Islam A, King MB. Relative risk of 
cardiovascular and cancer mortality in people with severe mental illness from the 
United Kingdom's General Practice Rsearch Database. Arch Gen Psychiatry 
2007;64:242-249. 

 (13)  Curkendall SM, Mo J, Glasser DB, Rose SM, Jones JK. Cardiovascular disease in 
patients with schizophrenia in Saskatchewan, Canada. J Clin Psychiatry 2004;65:715-
720. 



 

77 

 (14)  Osby U, Correia N, Brandt L, Ekbom A, Sparen P. Time trends in schizophrenia 
mortality in Stockholm county, Sweden: cohort study. BMJ 2000;321:483-484. 

 (15)  Laursen TM, Nordentoft M. Heart disease treatment and mortality in schizophrenia and 
bipolar disorder - changes in the Danish population between 1994 and 2006. J 
Psychiatr Res 2011;45:29-35. 

 (16)  Tu JV, Nardi L, Fang J, Liu J, Khalid L, Johansen H. National trends in rates of death 
and hospital admissions related to acute myocardial infarction, heart failure and stroke, 
1994-2004. CMAJ 2009;180:E118-E125. 

 (17)  Peeters A, Nusselder WJ, Stevenson C, Boyko EJ, Moon L, Tonkin A. Age-specific 
trends in cardiovascular mortality rates in the Netherlands between 1980 and 2009. Eur 
J Epidemiol 2011;26:369-373. 

 (18)  Nichols M, Townsend N, Scarborough P, Rayner M. Trends in age-specific coronary 
heart disease mortality in the European Union over three decades: 1980-2009. Eur 
Heart J 2013;34:3017-3027. 

 (19)  Bresee LC, Majumdar SR, Patten SB, Johnson J. Diabetes, cardiovascular disease, and 
health care use in people with and without schizophrenia. European psychiatry : the 
journal of the Association of European Psychiatrists 2011;26:327-332. 

 (20)  Bresee LC, Majumdar SR, Patten SB, Johnson J. Prevalence of cardiovascular risk 
factors and disease in people with schizophrenia: a population-based study. 
Schizophrenia research 2010;117:75-82. 

 (21)  Callaghan RC, Boire MD, Lazo RG, McKenzie K, Cohn T. Schizophrenia and the 
incidence of cardiovascular morbidity: a population-based longitudinal study in 
Ontario, Canada. Schizophrenia research 2009;115:325-332. 

 (22)  Gordon T, Kannel WB. Multiple risk functions for predicting coronary heart disease: 
the concept, accuracy, and application. Am Heart J 1982;103:1031-1039. 

 (23)  Kannel WB, McGee DL. Diabetes and glucose tolerance as risk factors for 
cardiovascular disease: the Framingham study. Diabetes Care 1979;2:120-126. 

 (24)  Gordon T, Castelli WP, Hjortland MC, Kannel WB, Dawber TR. Diabetes, blood 
lipids, and the role of obesity in coronary heart disease risk for women. The 
Framingham study. Ann Intern Med 1977;87:393-397. 

 (25)  Anderson TJ, Gregoire J, Hegele RA et al. 2012 update of the Canadian Cardiovascular 
Society guidelines for the diagnosis and treatment of dyslipidemia for the prevention of 
cardiovascular disease in the adult. Can J Cardiol 2013;29:151-167. 

 (26)  Hackam DG, Quinn RR, Ravani P et al. The 2013 Canadian Hypertension Education 
Program recommendations for blood pressure measurement, diagnosis, assessment of 



 

78 

risk, prevention, and treatment of hypertension. Can J Cardiol 2013;29:528-542. 

 (27)  Recommendations on screening for type 2 diabetes in adults. CMAJ 2012;184:1687-
1696. 

 (28)  Goldenberg R, Punthakee Z. Definition, Classification and Diagnosis of Diabetes, 
Prediabetes and Metabolic Syndrome. Can J Diabetes 2013;37:S8-S11. 

 (29)  Wilson PW, D'Agostino RB, Levy D, Belanger AM, Silbershatz H, Kannel WB. 
Prediction of coronary heart disease using risk factor categories. Circulation 
1998;97:1837-1847. 

 (30)  Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on 
Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult 
Treatment Panel III) final report. Circulation 2002;106:3143-3421. 

 (31)  D'Agostino RB, Sr., Vasan RS, Pencina MJ et al. General cardiovascular risk profile for 
use in primary care: the Framingham Heart Study. Circulation 2008;117:743-753. 

 (32)  Pottie K, Jaramillo A, Lewin G et al. Recommendations on screening for type 2 
diabetes in adults. CMAJ 2012;184:1687-1696. 

 (33)  Brown S, Inskip H, Barraclough B. Causes of the excess mortality of schizophrenia. Br 
J Psychiatry 2000;177:212-217. 

 (34)  de Leon J, Diaz FJ. A meta-analysis of worldwide studies demonstrates an association 
between schizophrenia and tobacco smoking behaviors. Schizophr Res 2005;76:135-
157. 

 (35)  Newcomer JW, Haupt DW. The metabolic effects of antipsychotic medications. Can J 
Psychiatry 2006;51:480-491. 

 (36)  Teff KL, Rickels MR, Grudziak J, Fuller C, Nguyen HL, Rickels K. Antipsychotic-
induced insulin resistance and postprandial hormonal dysregulation independent of 
weight gain or psychiatric disease. Diabetes 2013;62:3232-3240. 

 (37)  De Hert M, Schreurs V, Vancampfort D, VAN WR. Metabolic syndrome in people 
with schizophrenia: a review. World Psychiatry 2009;8:15-22. 

 (38)  Goff DC, Sullivan LM, McEvoy JP et al. A comparison of ten-year cardiac risk 
estimates in schizophrenia patients from the CATIE study and matched controls. 
Schizophr Res 2005;80:45-53. 

 (39)  Bresee LC, Majumdar SR, Patten SB, Johnson J. Utilization of general and specialized 
cardiac care by people with schizophrenia. Psychiatric services (Washington, D C ) 
2012;63:237-242. 



 

79 

 (40)  World Health Organization. International Classification of Diseases, 1975 Revision 
(ICD-9). Geneva: 1977. 

 (41)  Rawson NS, Malcolm E, D'Arcy C. Reliability of the recording of schizophrenia and 
depressive disorder in the Saskatchewan health care datafiles. Soc Psychiatry Psychiatr 
Epidemiol 1997;32:191-199. 

 (42)  Supina AL, Patten SB. Self-reported diagnoses of schizophrenia and psychotic 
disorders may be valuable for monitoring and surveillance. Can J Psychiatry 
2006;51:256-259. 

 (43)  Cohn T, Prud'homme D, Streiner D, Kameh H, Remington G. Characterizing coronary 
heart disease risk in chronic schizophrenia: high prevalence of the metabolic syndrome. 
Can J Psychiatry 2004;49:753-760. 

 (44)  MacLean DR, Petrasovits A, Nargundkar M et al. Canadian heart health surveys: a 
profile of cardiovascular risk. Survey methods and data analysis. Canadian Heart 
Health Surveys Research Group. CMAJ 1992;146:1969-1974. 

 (45)  Oda E. Metabolic syndrome: its history, mechanisms, and limitations. Acta Diabetol 
2012;49:89-95. 

 (46)  Grundy SM, Cleeman JI, Daniels SR et al. Diagnosis and management of the metabolic 
syndrome: an American Heart Association/National Heart, Lung, and Blood Institute 
Scientific Statement. Circulation 2005;112:2735-2752. 

 (47)  Mottillo S, Filion KB, Genest J et al. The metabolic syndrome and cardiovascular risk a 
systematic review and meta-analysis. J Am Coll Cardiol 2010;56:1113-1132. 

 (48)  Mitchell AJ, Vancampfort D, Sweers K, VAN WR, Yu W, De Hert M. Prevalence of 
metabolic syndrome and metabolic abnormalities in schizophrenia and related 
disorders--a systematic review and meta-analysis. Schizophr Bull 2013;39:306-318. 

 (49)  Liu J, Hanley AJ, Young TK, Harris SB, Zinman B. Characteristics and prevalence of 
the metabolic syndrome among three ethnic groups in Canada. Int J Obes (Lond) 
2006;30:669-676. 

 (50)  Riediger ND, Clara I. Prevalence of metabolic syndrome in the Canadian adult 
population. CMAJ 2011;183:E1127-E1134. 

 (51)  McEvoy JP, Meyer JM, Goff DC et al. Prevalence of the metabolic syndrome in 
patients with schizophrenia: baseline results from the Clinical Antipsychotic Trials of 
Intervention Effectiveness (CATIE) schizophrenia trial and comparison with national 
estimates from NHANES III. Schizophr Res 2005;80:19-32. 

 (52)  Ford ES, Giles WH, Dietz WH. Prevalence of the metabolic syndrome among US 
adults: findings from the third National Health and Nutrition Examination Survey. 



 

80 

JAMA 2002;287:356-359. 

 (53)  Kisely S, Smith M, Lawrence D, Cox M, Campbell LA, Maaten S. Inequitable access 
for mentally ill patients to some medically necessary procedures. CMAJ 2007;176:779-
784. 

 (54)  Druss BG, Marcus SC, Campbell J et al. Medical services for clients in community 
mental health centers: results from a national survey. Psychiatr Serv 2008;59:917-920. 

 (55)  Chochinov HM, Martens PJ, Prior HJ, Kredentser MS. Comparative health care use 
patterns of people with schizophrenia near the end of life: a population-based study in 
Manitoba, Canada. Schizophr Res 2012;141:241-246. 

 (56)  Lord O, Malone D, Mitchell AJ. Receipt of preventive medical care and medical 
screening for patients with mental illness: a comparative analysis. Gen Hosp Psychiatry 
2010;32:519-543. 

 (57)  Wenneker MB, Weissman JS, Epstein AM. The association of payer with utilization of 
cardiac procedures in Massachusetts. JAMA 1990;264:1255-1260. 

 (58)  Culica D, Rohrer J, Ward M, Hilsenrath P, Pomrehn P. Medical checkups: who does 
not get them? Am J Public Health 2002;92:88-91. 

 (59)  Kim E, Gupta S, Bolge S, Chen CC, Whitehead R, Bates JA. Adherence and outcomes 
associated with copayment burden in schizophrenia: a cross-sectional survey. J Med 
Econ 2010;13:185-192. 

 (60)  Mitchell AJ, Delaffon V, Vancampfort D, Correll CU, De Hert M. Guideline 
concordant monitoring of metabolic risk in people treated with antipsychotic 
medication: systematic review and meta-analysis of screening practices. Psychol Med 
2012;42:125-147. 

 (61)  DE HM, Dekker JM, Wood D, Kahl KG, Holt RI, Moller HJ. Cardiovascular disease 
and diabetes in people with severe mental illness position statement from the European 
Psychiatric Association (EPA), supported by the European Association for the Study of 
Diabetes (EASD) and the European Society of Cardiology (ESC). Eur Psychiatry 
2009;24:412-424. 

 (62)  Clinical practice guidelines. Treatment of schizophrenia. Can J Psychiatry 2005;50:7S-
57S. 

 (63)  Osborn DP, Baio G, Walters K et al. Inequalities in the provision of cardiovascular 
screening to people with severe mental illnesses in primary care: cohort study in the 
United Kingdom THIN Primary Care Database 2000-2007. Schizophr Res 
2011;129:104-110. 

 (64)  Jennex A, Gardner DM. Monitoring and management of metabolic risk factors in 



 

81 

outpatients taking antipsychotic drugs: a controlled study. Can J Psychiatry 
2008;53:34-42. 

 (65)  Nasrallah HA, Meyer JM, Goff DC et al. Low rates of treatment for hypertension, 
dyslipidemia and diabetes in schizophrenia: data from the CATIE schizophrenia trial 
sample at baseline. Schizophr Res 2006;86:15-22. 

 (66)  Carr VJ, Johnston PJ, Lewin TJ, Rajkumar S, Carter GL, Issakidis C. Patterns of 
service use among persons with schizophrenia and other psychotic disorders. Psychiatr 
Serv 2003;54:226-235. 

 (67)  Chochinov HM, Martens PJ, Prior HJ, Fransoo R, Burland E. Does a diagnosis of 
schizophrenia reduce rates of mammography screening? A Manitoba population-based 
study. Schizophr Res 2009;113:95-100. 

 (68)  Martens PJ, Chochinov HM, Prior HJ, Fransoo R, Burland E. Are cervical cancer 
screening rates different for women with schizophrenia? A Manitoba population-based 
study. Schizophrenia research 2009;113:101-106. 

 (69)  McCreadie RG, Stevens H, Henderson J et al. The dental health of people with 
schizophrenia. Acta Psychiatr Scand 2004;110:306-310. 

 (70)  Viertio S, Laitinen A, Perala J et al. Visual impairment in persons with psychotic 
disorder. Soc Psychiatry Psychiatr Epidemiol 2007;42:902-908. 

 (71)  National Advisory Committee on Immunization. Statement on Seasonal Influenza 
Immunization 2013-2014. Canadian Communicable Disease Report (CCDR) 39[ACS-
4]. 2013.  Public Health Agency of Canada.  

 
 (72)  Mitchell AJ, Malone D, Doebbeling CC. Quality of medical care for people with and 

without comorbid mental illness and substance misuse: systematic review of 
comparative studies. Br J Psychiatry 2009;194:491-499. 

 (73)  Every NR, Cannon CP, Granger C et al. Influence of insurance type on the use of 
procedures, medications and hospital outcome in patients with unstable angina: results 
from the GUARANTEE Registry. Global Unstable Angina Registry and Treatment 
Evaluation. J Am Coll Cardiol 1998;32:387-392. 

 (74)  Hargraves JL, Hadley J. The contribution of insurance coverage and community 
resources to reducing racial/ethnic disparities in access to care. Health Serv Res 
2003;38:809-829. 

 (75)  Carlisle DM, Leake BD. Differences in the effect of patients' socioeconomic status on 
the use of invasive cardiovascular procedures across health insurance categories. Am J 
Public Health 1998;88:1089-1092. 



 

82 

 (76)  Druss BG, Rohrbaugh RM, Levinson CM, Rosenheck RA. Integrated medical care for 
patients with serious psychiatric illness: a randomized trial. Arch Gen Psychiatry 
2001;58:861-868. 

 (77)  Kilbourne AM, Lai Z, Bowersox N, Pirraglia P, Bauer MS. Does colocated care 
improve access to cardiometabolic screening for patients with serious mental illness? 
Gen Hosp Psychiatry 2011;33:634-636. 

 (78)  Newman TB, Browner WS, Cummings SR, Hulley SB. Designing an observational 
study: Cross-sectional and case-control studies. In: Hulley SB, Cummings SR, Browner 
WS, Grady D, Hearst N, Newman TB, eds. Designing Clinical Research. 2 ed. 
Philadelphia: Lippincott Williams and Wilkins; 2001;107-123. 

 (79)  Mattu GS, Heran BS, Wright JM. Overall accuracy of the BpTRU--an automated 
electronic blood pressure device. Blood Press Monit 2004;9:47-52. 

 (80)  Campbell NR, Joffres MR, McKay DW. Hypertension surveillance in Canada: 
minimum standards for assessing blood pressure in surveys. Can J Public Health 
2005;96:217-220. 

 (81)  Daskalopoulou SS, Khan NA, Quinn RR et al. The 2012 Canadian hypertension 
education program recommendations for the management of hypertension: blood 
pressure measurement, diagnosis, assessment of risk, and therapy. Can J Cardiol 
2012;28:270-287. 

 (82)  Manios ED, Koroboki EA, Tsivgoulis GK et al. Factors influencing white-coat effect. 
Am J Hypertens 2008;21:153-158. 

 (83)  Statistics Canada. Canadian Community Health Survey - Annual Component (CCHS). 
http://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&SDDS=3226&Item_I
d=144171&lang=en . Accessed 20-12-2013.  

 
 (84)  Daeppen JB, Yersin B, Landry U, Pecoud A, Decrey H. Reliability and validity of the 

Alcohol Use Disorders Identification Test (AUDIT) imbedded within a general health 
risk screening questionnaire: results of a survey in 332 primary care patients. Alcohol 
Clin Exp Res 2000;24:659-665. 

 (85)  Addington D, Addington J, Maticka-Tyndale E, Joyce J. Reliability and validity of a 
depression rating scale for schizophrenics. Schizophr Res 1992;6:201-208. 

 (86)  Addington D, Addington J, Schissel B. A depression rating scale for schizophrenics. 
Schizophr Res 1990;3:247-251. 

 (87)  Dawe S, Seinen A, Kavanagh D. An examination of the utility of the AUDIT in people 
with schizophrenia. J Stud Alcohol 2000;61:744-750. 

http://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&SDDS=3226&Item_Id=144171&lang=en
http://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&SDDS=3226&Item_Id=144171&lang=en


 

83 

 (88)  Maisto SA, Carey MP, Carey KB, Gordon CM, Gleason JR. Use of the AUDIT and the 
DAST-10 to identify alcohol and drug use disorders among adults with a severe and 
persistent mental illness. Psychol Assess 2000;12:186-192. 

 (89)  Cassidy CM, Schmitz N, Malla A. Validation of the alcohol use disorders identification 
test and the drug abuse screening test in first episode psychosis. Can J Psychiatry 
2008;53:26-33. 

 (90)  Lako IM, Bruggeman R, Knegtering H et al. A systematic review of instruments to 
measure depressive symptoms in patients with schizophrenia. J Affect Disord 
2012;140:38-47. 

 (91)  Addington D, Addington J, Maticka-Tyndale E. Assessing depression in schizophrenia: 
the Calgary Depression Scale. Br J Psychiatry Suppl 1993;39-44. 

 (92)  The Calgary Depression Scale for Schizophrenia. www.ucalgary.ca/cdss . Accessed 17-
12-2013.  

 
 (93)  Kessler RC, Andrews G, Colpe LJ et al. Short screening scales to monitor population 

prevalences and trends in non-specific psychological distress. Psychol Med 
2002;32:959-976. 

 (94)  Kessler RC, Barker PR, Colpe LJ et al. Screening for serious mental illness in the 
general population. Arch Gen Psychiatry 2003;60:184-189. 

 (95)  Furukawa TA, Kessler RC, Slade T, Andrews G. The performance of the K6 and K10 
screening scales for psychological distress in the Australian National Survey of Mental 
Health and Well-Being. Psychol Med 2003;33:357-362. 

 (96)  Centre for Disease Control. CDC Epi Info. http://wwwn.cdc.gov/epiinfo/ . Accessed 
21-12-2013.  

 
 (97)  Stata Statistical Software. www.stata.com . 20-12-2013. College Station, Texas. 

Accessed 20-12-2013.  
 
 (98)  Luoto R, Uutela A, Puska P. Occasional smoking increases total and cardiovascular 

mortality among men. Nicotine Tob Res 2000;2:133-139. 

 (99)  Lane DM. Third report of the National Cholesterol Education Program (NCEP. III): A 
switch from dietary modification to risk factor assessment. Curr Opin Investig Drugs 
2001;2:1235-1236. 

 (100)  Galea S, Tracy M. Participation rates in epidemiologic studies. Ann Epidemiol 
2007;17:643-653. 

 (101)  Zisook S, McAdams LA, Kuck J et al. Depressive symptoms in schizophrenia. Am J 

http://www.ucalgary.ca/cdss
http://wwwn.cdc.gov/epiinfo/
http://www.stata.com/


 

84 

Psychiatry 1999;156:1736-1743. 

 (102)  Carra G, Johnson S. Variations in rates of comorbid substance use in psychosis between 
mental health settings and geographical areas in the UK. A systematic review. Soc 
Psychiatry Psychiatr Epidemiol 2009;44:429-447. 

 (103)  Pope MA, Joober R, Malla AK. Diagnostic stability of first-episode psychotic disorders 
and persistence of comorbid psychiatric disorders over 1 year. Can J Psychiatry 
2013;58:588-594. 

 (104)  Saha S, Chant D, Welham J, McGrath J. A systematic review of the prevalence of 
schizophrenia. PLoS Med 2005;2:e141. 

 (105)  McGrath J, Saha S, Welham J, El SO, MacCauley C, Chant D. A systematic review of 
the incidence of schizophrenia: the distribution of rates and the influence of sex, 
urbanicity, migrant status and methodology. BMC Med 2004;2:13. 

 (106)  Longenecker J, Genderson J, Dickinson D et al. Where have all the women gone?: 
participant gender in epidemiological and non-epidemiological research of 
schizophrenia. Schizophr Res 2010;119:240-245. 

 (107)  Abel KM, Drake R, Goldstein JM. Sex differences in schizophrenia. Int Rev Psychiatry 
2010;22:417-428. 

 (108)  Larsen TK, McGlashan TH, Moe LC. First-episode schizophrenia: I. Early course 
parameters. Schizophr Bull 1996;22:241-256. 

 (109)  Cascio MT, Cella M, Preti A, Meneghelli A, Cocchi A. Gender and duration of 
untreated psychosis: a systematic review and meta-analysis. Early Interv Psychiatry 
2012;6:115-127. 

 (110)  Diagnostic and statistical manual of mental disorders (4th ed.). Washington, DC, US: 
American Psychiatric Association 1994. 

 (111)  Endicott J, Spitzer RL, Fleiss JL, Cohen J. The global assessment scale. A procedure 
for measuring overall severity of psychiatric disturbance. Arch Gen Psychiatry 
1976;33:766-771. 

 (112)  Hilsenroth MJ, Ackerman SJ, Blagys MD et al. Reliability and validity of DSM-IV axis 
V. Am J Psychiatry 2000;157:1858-1863. 

 (113)  Kessler RC, Andrews G, Mroczek D, Ustun B, Wittchen HU. The World Health 
Organization Composite International Diagnostic Interview short-form (CIDI-SF). Int J 
Methods Psychiatr Res 1998;7:171-185. 

 (114)  Kessler RC, Green JG, Gruber MJ et al. Screening for serious mental illness in the 
general population with the K6 screening scale: results from the WHO World Mental 



 

85 

Health (WMH) survey initiative. Int J Methods Psychiatr Res 2010;19 Suppl 1:4-22. 

 (115)  Kessler RC, Üstün TB. The WHO World Mental Health Surveys: Global Perspectives 
on the Epidemiology of Mental Disorders.  2008. New York, NY, Cambridge 
University Press.  

 
 (116)  Cornelius BL, Groothoff JW, van der Klink JJ, Brouwer S. The performance of the 

K10, K6 and GHQ-12 to screen for present state DSM-IV disorders among disability 
claimants. BMC Public Health 2013;13:128. 

 (117)  Atwood KM, Robitaille CJ, Reimer K, Dai S, Johansen HL, Smith MJ. Comparison of 
diagnosed, self-reported, and physically-measured hypertension in Canada. Can J 
Cardiol 2013;29:606-612. 

 (118)  Tanuseputro P, Manuel DG, Leung M, Nguyen K, Johansen H. Risk factors for 
cardiovascular disease in Canada. Can J Cardiol 2003;19:1249-1259. 

 (119)  Setayeshgar S, Whiting SJ, Vatanparast H. Prevalence of 10-year risk of cardiovascular 
diseases and associated risks in canadian adults: the contribution of cardiometabolic 
risk assessment introduction. Int J Hypertens 2013;2013:276564. 

 (120)  Atwood KM, Robitaille CJ, Reimer K, Dai S, Johansen HL, Smith MJ. Comparison of 
diagnosed, self-reported, and physically-measured hypertension in Canada. Can J 
Cardiol 2013;29:606-612. 

 (121)  Statistics Canada. Table109-5325 -  Estimates of population (2006 Census and 
administrative data), by age group and sex for July 1st, Canada, provinces, territories, 
health regions (2013 boundaries) and peer groups, annual (number),  CANSIM 
database. http://www5.statcan.gc.ca/cansim . Accessed 20-11-2013.  

 
 (122)  Wilkins K, Campbell NR, Joffres MR et al. Blood pressure in Canadian adults. Health 

Rep 2010;21:37-46. 

 (123)  Robitaille C, Dai S, Waters C et al. Diagnosed hypertension in Canada: incidence, 
prevalence and associated mortality. CMAJ 2012;184:E49-E56. 

 (124)  Kramer H, Han C, Post W et al. Racial/ethnic differences in hypertension and 
hypertension treatment and control in the multi-ethnic study of atherosclerosis (MESA). 
Am J Hypertens 2004;17:963-970. 

 (125)  Lieberman JA, Stroup TS, McEvoy JP et al. Effectiveness of antipsychotic drugs in 
patients with chronic schizophrenia. N Engl J Med 2005;353:1209-1223. 

 (126)  Beilin LJ, Puddey IB. Alcohol and hypertension: an update. Hypertension 
2006;47:1035-1038. 

http://www5.statcan.gc.ca/cansim


 

86 

 (127)  Fuchs FD, Chambless LE, Whelton PK, Nieto FJ, Heiss G. Alcohol consumption and 
the incidence of hypertension: The Atherosclerosis Risk in Communities Study. 
Hypertension 2001;37:1242-1250. 

 (128)  Willi C, Bodenmann P, Ghali WA, Faris PD, Cornuz J. Active smoking and the risk of 
type 2 diabetes: a systematic review and meta-analysis. JAMA 2007;298:2654-2664. 

 (129)  Tsoi DT, Porwal M, Webster AC. Interventions for smoking cessation and reduction in 
individuals with schizophrenia. Cochrane Database Syst Rev 2013;2:CD007253. 

 (130)  Bennett ME, Wilson AL, Genderson M, Saperstein AM. Smoking Cessation in People 
with Schizophrenia. Curr Drug Abuse Rev 2013. 

 (131)  Yu SS, Castillo DC, Courville AB, Sumner AE. The triglyceride paradox in people of 
African descent. Metab Syndr Relat Disord 2012;10:77-82. 

 (132)  Sumner AE, Cowie CC. Ethnic differences in the ability of triglyceride levels to 
identify insulin resistance. Atherosclerosis 2008;196:696-703. 

 (133)  Carey VJ, Walters EE, Colditz GA et al. Body fat distribution and risk of non-insulin-
dependent diabetes mellitus in women. The Nurses' Health Study. Am J Epidemiol 
1997;145:614-619. 

 (134)  Wormser D, Kaptoge S, Di AE et al. Separate and combined associations of body-mass 
index and abdominal adiposity with cardiovascular disease: collaborative analysis of 58 
prospective studies. Lancet 2011;377:1085-1095. 

 (135)  Faulkner G, Cohn T, Remington G. Interventions to reduce weight gain in 
schizophrenia. Schizophr Bull 2007;33:654-656. 

 (136)  Cabassa LJ, Ezell JM, Lewis-Fernandez R. Lifestyle interventions for adults with 
serious mental illness: a systematic literature review. Psychiatr Serv 2010;61:774-782. 

 (137)  Niv N, Cohen AN, Hamilton A, Reist C, Young AS. Effectiveness of a Psychosocial 
Weight Management Program for Individuals with Schizophrenia. J Behav Health Serv 
Res 2012. 

 (138)  Daumit GL, Dickerson FB, Wang NY et al. A behavioral weight-loss intervention in 
persons with serious mental illness. N Engl J Med 2013;368:1594-1602. 

 (139)  Zhang JP, Weiss JJ, McCardle M et al. Effectiveness of a cognitive behavioral weight 
management intervention in obese patients with psychotic disorders compared to 
patients with nonpsychotic disorders or no psychiatric disorders: results from a 12-
month, real-world study. J Clin Psychopharmacol 2012;32:458-464. 

 (140)  Ransom T, Goldenberg R, Mikalachki A, Prebtani APH, Punthakee Z. Reducing the 
Risk of Developing Diabetes. Can J Diabetes 2013;37:S16-S19. 



 

87 

 (141)  Knochel C, Oertel-Knochel V, O'Dwyer L et al. Cognitive and behavioural effects of 
physical exercise in psychiatric patients. Prog Neurobiol 2012;96:46-68. 

 (142)  Vancampfort D, Probst M, Helvik SL et al. Systematic review of the benefits of 
physical therapy within a multidisciplinary care approach for people with 
schizophrenia. Phys Ther 2012;92:11-23. 

 (143)  Brancati FL, Kao WH, Folsom AR, Watson RL, Szklo M. Incident type 2 diabetes 
mellitus in African American and white adults: the Atherosclerosis Risk in 
Communities Study. JAMA 2000;283:2253-2259. 

 (144)  Hasan A, Falkai P, Wobrock T et al. World Federation of Societies of Biological 
Psychiatry (WFSBP) guidelines for biological treatment of schizophrenia, part 2: 
update 2012 on the long-term treatment of schizophrenia and management of 
antipsychotic-induced side effects. World J Biol Psychiatry 2013;14:2-44. 

 (145)  Sernyak MJ. Implementation of monitoring and management guidelines for second-
generation antipsychotics. J Clin Psychiatry 2007;68 Suppl 4:14-18. 

 (146)  Voruganti LP, Punthakee Z, Van Lieshout RJ et al. Dysglycemia in a community 
sample of people treated for schizophrenia: the Diabetes in Schizophrenia in Central-
South Ontario (DiSCO) study. Schizophr Res 2007;96:215-222. 

 (147)  Vaidya V, Partha G, Karmakar M. Gender differences in utilization of preventive care 
services in the United States. J Womens Health (Larchmt ) 2012;21:140-145. 

 (148)  Viera AJ, Thorpe JM, Garrett JM. Effects of sex, age, and visits on receipt of 
preventive healthcare services: a secondary analysis of national data. BMC Health Serv 
Res 2006;6:15. 

 (149)  Brosnan S, Barron E, Sahm LJ. Health literacy and the clozapine patient. Perspect 
Public Health 2012;132:39-42. 

 (150)  Maguire PA, Reay RE, Looi JC, Cubis J, Byrne GJ, Raphael B. Neither the internist nor 
the Internet: use of and trust in health information sources by people with 
schizophrenia. Aust N Z J Psychiatry 2011;45:489-497. 

 (151)  Xiong GL, Iosif AM, Bermudes RA, McCarron RM, Hales RE. Preventive medical 
services use among community mental health patients with severe mental illness:the 
influence of gender and insurance coverage. Prim Care Companion J Clin Psychiatry 
2010;12. 

 (152)  Sabatino SA, Coates RJ, Uhler RJ, Breen N, Tangka F, Shaw KM. Disparities in 
mammography use among US women aged 40-64 years, by race, ethnicity, income, and 
health insurance status, 1993 and 2005. Med Care 2008;46:692-700. 

 (153)  Emmons KM, Lobb R, Puleo E, Bennett G, Stoffel E, Syngal S. Colorectal cancer 



 

88 

screening: prevalence among low-income groups with health insurance. Health Aff 
(Millwood ) 2009;28:169-177. 

 (154)  Newell SA, Girgis A, Sanson-Fisher RW, Savolainen NJ. The accuracy of self-reported 
health behaviors and risk factors relating to cancer and cardiovascular disease in the 
general population: a critical review. Am J Prev Med 1999;17:211-229. 

 (155)  Lofters AK, Moineddin R, Hwang SW, Glazier RH. Does social disadvantage affect the 
validity of self-report for cervical cancer screening? Int J Womens Health 2013;5:29-
33. 

 (156)  Goldberg RW, Seybolt DC, Lehman A. Reliable self-report of health service use by 
individuals with serious mental illness. Psychiatr Serv 2002;53:879-881. 

 (157)  Harlow SD, Linet MS. Agreement between questionnaire data and medical records. 
The evidence for accuracy of recall. Am J Epidemiol 1989;129:233-248. 

 (158)  Brown JB, Adams ME. Patients as reliable reporters of medical care process. Recall of 
ambulatory encounter events. Med Care 1992;30:400-411. 

 (159)  Martin LM, Leff M, Calonge N, Garrett C, Nelson DE. Validation of self-reported 
chronic conditions and health services in a managed care population. Am J Prev Med 
2000;18:215-218. 

 (160)  King ES, Rimer BK, Trock B, Balshem A, Engstrom P. How valid are mammography 
self-reports? Am J Public Health 1990;80:1386-1388. 

 (161)  Corsi DJ, Boyle MH, Lear SA, Chow CK, Teo KK, Subramanian SV. Trends in 
smoking in Canada from 1950 to 2011: progression of the tobacco epidemic according 
to socioeconomic status and geography. Cancer Causes Control 2013. 

 



 

89 

APPENDIX A: METABOLIC SYNDROME 

Criteria for diagnosis of the metabolic syndrome: National Cholesterol Education Program 

(NCEP) Adult Treatment Panel III (ATP III) (2001) 1, Modified NCEP ATP III (2005) 2,  and 

Canadian Diabetes Association (2013) 3.  

Risk factor criterion NCEP ATPIII Criteria NCEP ATPIII Revised Canadian Diabetes 
Association 

 
 3 or more of: 3 or more of: 3 or more of: 

Elevated waist 
circumference (WC) 

WC >102 cm in men and   
> 88 cm in women 

WC ≥102 cm in men and  
 ≥ 88 cm in women 

WC ≥102 cm in men and  
 ≥ 88 cm in women 
(Canada/US only) 

Elevated fasting 
triglycerides (TG) TG ≥ 1.7 mmol/L  

TG ≥ 1.7 mmol/L 
OR 

On drug treatment for 
elevated triglycerides 

TGs ≥ 1.7 mmol/L 
OR 

On drug treatment for 
elevated triglycerides 

Reduced High Density 
Lipoprotein (HDL) 

HDL < 1.034 mmol/L in men 
and < 1.292 mmol/L in 

women 

HDL < 1.03 mmol/L in men 
and < 1.3 mmol/L in women 

OR 
On drug treatment for 

reduced HDL-C 

HDL < 1.0 mmol/L in men and 
< 1.3 mmol/L in women 

OR 
On drug treatment for 

reduced HDL-C 

Elevated blood pressure 
(BP) BP ≥ 130/85 mmHg* 

BP ≥ 130/85 mmHg 
OR 

On antihypertensive drug 
treatment for elevated BP  

BP ≥ 130/85 mmHg 
OR 

On antihypertensive drug 
treatment for elevated BP 

Elevated fasting glucose 
(FPG) FPG ≥ 6.1 mmol/Lƚ 

FPG ≥ 5.6 mmol/L 
OR 

On drug treatment for 
elevated glucose 

FPG ≥ 5.6 mmol/L 
OR 

On drug treatment for 
elevated glucose 

* For the current study antihypertensive drug treatment for elevated blood pressure was considered to be an 
alternative criterion for elevated blood pressure for ATP III (2001). 
† For the current study drug treatment for elevated glucose was considered to be an alternative criterion for 
elevated fasting glucose for ATP III (2001). 
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APPENDIX B: OPERATIONAL DEFINITIONS 

Alcohol use disorder:  Alcohol use disorder is defined as a score of at least 8 on the AUDIT scale 1. 

Body Mass Index (BMI): BMI is defined as (weight in kg) divided by (height squared in meters 

squared).   

Current smoking: Current smoking is defined as any smoking in the past month.  This definition 

was chosen for consistency with NCEP ATPIII , for computation of 10 year CVD risk. 

Research has shown that any current smoking is associated with increased ischaemic heart 

disease mortality 2. 

Depression: Depression is defined as over the validated cut point of 6 on the Calgary Depression 

Scale for Schizophrenia 3. 

Diabetes (mellitus): Diabetes is defined as a fasting (no caloric intake for ≥ 8 hours) plasma glucose 

greater than 7.0 mmol/L on two days, using the 2013 Canadian Diabetes Association 

definition, OR current drug treatment for elevated glucose 4.   

HDL Cholesterol (low) : HDL is considered low if it is ≤ 1.034  in men and ≤ 1.293 in women as 

defined by the Executive Summary of the Third Report of the National Cholesterol 

Education Program Expert Panel on ATP III 5.  

Hypercholesterolemia: Hypercholesterolemia is defined as total cholesterol ≥5.2 mmol/L or LDL-C 

≥ 3.4 mmol/L as defined by the Executive Summary of the Third Report of the National 

Cholesterol Education Program Expert Panel on Detection, Evaluation, and Treatment of 

High Blood Cholesterol in Adults (Adult Treatment Panel III) OR current drug treatment for 

elevated cholesterol 5.  

Hypertension: Hypertension is defined as a mean diastolic blood pressure on at least two readings of 

at least 90 mmHg or a mean systolic blood pressure of at least 140 mmHg, or current drug 

treatment for elevated blood pressure. 

Impaired fasting glucose:  Impaired fasting glucose is defined as a fasting plasma glucose level 

between 6.1 and 6.9 mmol/L, using the 2013 Canadian Diabetes Association guideline 4. 

LDL Cholesterol (high) : LDL is considered high if it is ≥ 3.4  mmol/L as defined by the Executive 

Summary of the Third Report of the National Cholesterol Education Program Expert Panel 

on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (ATP III) 5 
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Metabolic syndrome:  Individuals are classified as having the metabolic syndrome if they satisfy the 

ATP III criteria as in Appendix 1 5. 

Obesity: Obesity is defined as a BMI of at least 30 kg/m2. 

Schizophrenia and related disorders: Participants are considered to have schizophrenia or a related 

disorder if there is clear documentation in their chart of a psychiatrist making a diagnosis of 

schizophrenia or schizoaffective disorder, or, in the EPTS, of psychosis NOS, 

schizophreniform disorder, or another psychotic disorder not felt to be secondary to a mood, 

medical, or substance use disorder.  In this report, these diagnoses are referred to as 

“schizophrenia” at times for brevity.   

Ten-year CHD risk (high):  The 10-year CHD risk is classified as >20% if the individual has 

diabetes or a history of myocardial infarct or coronary heart disease (CHD), and as the 10-

year risk calculated using the ATP-III risk algorithm otherwise 5. 

Ten-year general CVD risk:  The 10-year general CVD (CHD, stroke, heart failure, peripheral 

vascular disease) risk is calculated using the 2008 Framingham algorithm 6 

Total Cholesterol (high) : Total cholesterol is considered high if it is ≥ 5.2  mmol/L as defined by 

the Executive Summary of the Third Report of the National Cholesterol Education Program 

Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults 

(Adult Treatment Panel III) OR if there is drug treatment for hypercholesterolemia 5. 

Triglycerides (high): Serum triglycerides are defined as high if they are ≥ 1.7  mmol/L as defined by 

the Third Report of the National Cholesterol Education Program Expert Panel on Detection, 

Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III) 5 

Waist Circumference (high): Waist circumference is defined as high if it is over 88 cm in women 

and over 102 cm in men 5. 
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