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ABSTRACT

Studies have shown that the metabolic syndrome (MetS), a major risk factor for the development of Type
2 diabetes mellitus and cardiovascular disease, is higher among psychiatric patients on antipsychotic
medications than the general population. While studies on the prevalence of MetS in the Jamaican
adult population have been undertaken, no such study has been done on the corresponding psychiatric
population. The purpose of this study was to determine the prevalence of MetS in a Jamaican adult
psychiatric inpatient population. The study group comprised thirty-eight patients with a primary DSM-
IV-TR Axis 1 diagnosis. Criteria for the diagnosis of MetS were the presence of any three or more of
five factors as defined by using the International Diabetes Federation (IDF) and American Heart Asso-
ciation/National Heart Lung and Blood Institute (AHA/NHLBI) consensus agreement.

The prevalence of MetS in this cohort was 28.9% and was associated with significantly higher
abdominal obesity (p = 0.010), elevated blood pressure (p = 0.000), elevated triglycerides (p = 0.019)
and low high density lipoprotein-cholesterol (p = 0.016) when compared with patients not diagnosed
with MetS. Metabolic syndrome was common in this group of psychiatric patients and likely represents
a pathway to the future development of Type 2 diabetes mellitus and cardiovascular disease. Screening
and continuous monitoring will allow for early intervention and possibly prevention of increased
morbidity and mortality in this vulnerable population.
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RESUMEN

Los estudios han mostrado que el sindrome metabolico (SMet) — un factor de riesgo mayor para el
desarrollo de la diabetes mellitus tipo 2 y la enfermedad cardiovascular — es mas alto entre los
pacientes psiquiatricos bajo medicamentos antipsicoticos que entre la poblacion general. Si bien se
han llevado a cabo estudios sobre la prevalencia del SMet en la poblacion adulta jamaicana, no se han
realizado estudios de esta clase en la poblacion psiquidatrica correspondiente. El proposito de este
estudio fue determinar la prevalencia del SMet en una poblacion jamaicana adulta de pacientes
hospitalizados. El grupo de estudio comprendio treinta y ocho pacientes con diagnostico primario
DSM-IV-TR de eje I. Los criterios para el diagnostico de SMet se basaron en la presencia de tres o
mas de cinco factores, los cuales fueron definidos usando el acuerdo por consenso de la Federacion
Internacional de la Diabetes (FID) y la Asociacion Nacional de Cardiologia/Instituto Nacional del
Corazon, el Pulmon y la Sangre (AHA/NHLBI).

La prevalencia de SMet en esta cohorte fue 28.9%, y se hallaba asociada con obesidad abdominal
significativamente mas alta (p = 0.010), presion sanguinea elevada (p = 0.000), triglicéridos elevados
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(p = 0.019), y bajos niveles de colesterol-lipoproteina de alta densidad (p = 0.016), al compararse con
pacientes no diagnosticados con SMet. El sindrome metabolico fue comun en este grupo de pacientes
psiquidtricos y probablemente representa una via al desarrollo futuro de la diabetes mellitus tipo 2 y
la enfermedad cardiovascular. EIl tamizaje asi como el monitoreo continuos permitiran la intervencion
temprana y la posible prevencion del aumento de la morbosidad y la mortalidad en esta poblacion

vulnerable.

Palabras claves: Obesidad abdominal, antipsicoticos, presion sanguinea, colesterol HDL, sindrome metabolico, triglicéridos

INTRODUCTION

The Metabolic syndrome (MetS) has been defined as dis-
turbances in metabolic factors, abdominal obesity, elevated
fasting glucose, low high density lipoprotein (HDL)-choles-
terol, elevated triglyceride and high blood pressure. The
accepted classifications include that defined by the Adult
Treatment Panel III (ATP III) of the National Cholesterol
Education Programme (NCEP) and the modified ATP III pro-
posed by the American Health Association. However, the
most recent modification is defined using the International
Diabetes Federation (IDF) and American Heart Association/
National Heart Lung and Blood Institute (AHA/NHLBI)
criteria, which define MetS as abnormalities in three or more
of these factors, taking ethnicity into consideration in de-
fining abdominal obesity (1-3).

It is accepted that genetic factors and poor lifestyle
practices of these patients, as well as many antipsychotics
and other psychoactive drugs have been associated with in-
creased risk of metabolic disturbances and development of
MetS (4—7). In the United States of America and the United
Kingdom, physicians are recommended to stringently moni-
tor the metabolic status of psychiatric patients receiving anti-
psychotic drugs in recognition of the significantly higher risk
of MetS development in these patients and the confounding
cardiovascular complications that can be manifested (6, 7).
While there is published data of the prevalence of MetS in the
Jamaican adult (8, 9), there is no documentation of MetS in
psychiatric patients or any of the possible metabolic distur-
bances associated with MetS. This study aimed at identify-
ing the prevalence of MetS among this group of patients and
determining whether there was a need to revisit patient
management policies.

SUBJECT AND METHODS

The study was approved by the University Hospital of the
West Indies/University of the West Indies/Faculty of Medical
Sciences Ethics Committee.

All patients admitted to the psychiatric ward of the
University Hospital of the West Indies (UHWI) from Sep-
tember 2009 to March 2010 and September 2010 to March
2011 were eligible to be part of this study if they had been
diagnosed with a primary DSM-IV-TR Axis 1 diagnosis,
were on antipsychotics, antidepressants or mood stabilizers
for more than three months, over seventeen years old and
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consented to participation. For logistical reasons, a con-
venience sample of 38 patients was selected. Participants
were included based on their availability and their satis-
faction of the inclusion criteria, as well as on the availability
of research personnel. Information collected included age,
gender, height and drug history (including medications and
dosages). Abdominal circumference was taken at the mid-
point between the iliac crest and the lower rib. Sitting blood
pressure was also measured using a standard mercury sphyg-
momanometer. All anthropometric data were collected by
the same research assistant. Patients were asked to fast
overnight (12 hours) for blood sample collection. A venous
blood sample was taken from each research subject by the
physician assigned to the study in two BD® Vacutainer tubes,
potassium oxalate/sodium fluoride and silicone coated. Each
sample was sent to the Chemical Pathology Laboratory at the
UHWI and centrifuged using a Thermo Scientific C140
centrifuge at 3500 rpm. Serum was removed from the sili-
cone coated tubes and stored at -20 °C for lipid assays. The
plasma was removed from the sodium fluoride tubes and
assayed for glucose.

Biochemical assays on the serum were performed with
a multi-channel Abbott Spectrum autoanalyzer (Abbott
Laboratories, Abbott Park, Chicago, IL, USA). All assays
were done in the Chemical Pathology Laboratory at the
UHWI with the assistance of a Senior Medical Technologist.
Factors that were determined include: fasting plasma glu-
cose, total cholesterol, triglycerides, HDL-cholesterol and
low density lipoprotein-cholesterol (LDL-cholesterol). Glu-
cose concentration was measured using the glucose oxidase
colorimetric test. Glucose oxidase catalyses the oxidation of
glucose to gluconic acid. The generation of hydrogen perox-
ide is indirectly measured by oxidation of o-dianisidine in the
presence of peroxidase (10). Total cholesterol was deter-
mined by an enzymatic method. The cholesterol esters are
hydrolysed to free cholesterol by cholesterol esterase. The
free cholesterol is then oxidized by cholesterol oxidase to
cholesten-3-one with the simultaneous production of hydro-
gen peroxide. The hydrogen peroxide produced couples with
4-aminoantipyrine and phenol, in the presence of peroxidase,
to yield a chromogen with maximum absorbance at 505 nm
(11). High density lipoprotein cholesterol was measured by
an enzymatic method on the supernatant obtained after selec-
tive precipitation of apolipoprotein B-containing lipoproteins
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with phosphotungstic acid, in the presence of magnesium
ions and centrifugation (12). Serum LDL-cholesterol was
calculated according to computational procedures of Friede-
wald [LDL-cholesterol = total cholesterol — HDL-cholesterol
— triglycerides/2.2 (mmol/L)] (13). Triglycerides concentra-
tions were determined by an analytical method based on the
sequence of reaction described by Fossati and colleagues (14,
15). In this direct colorimetric procedure, serum trigly-
cerides are hydrolysed by lipase, and the released glycerol is
assayed in a reaction catalysed by glycerol kinase and
l-alpha-glycerol-phosphate oxidase in a system that generates
hydrogen peroxide. The hydrogen peroxide is monitored in
the presence of horseradish peroxidase with 3, 5-dichloro-2-
hydroxybenzenesulfonic acid/4-aminophenazone as the chro-
mogenic system. The absorbance of this chromogen system
is measured at 510 nm. The methods adopted by the auto-
mated instrument for the determinations of the above factors
are according to the manufacturer’s instruction (Abbott
Laboratories, Abbott Park, Chicago, IL, USA).

Assessment of the presence of the factors associated
with MetS were determined using the IDF and AHA/NHLBI
consensus agreement classification, where the patient must
have three or more of the following abnormalities: abdominal
obesity (waist (cm): M > 94 F > 80); fasting glucose > 100
mg/dL or on specific treatment; HDL-cholesterol: male < 40
mg/dL, female < 50 mg/dL or on specific treatment; trigly-
ceride > 150 mg/dL or on specific treatment; blood pressure:
systolic > 130 mmHg and/or diastolic > 85 mmHg or on
specific treatment; this classification takes ethnicity into con-
sideration. Abnormal body mass index (BMI) was defined
on the basis of the World Health Organization (WHO) criteria
of less than 18.5 being underweight, 25-29.9 as overweight
and greater than 30 as obese.

Data were evaluated using descriptive statistics for
demographic data. Daily dosages of antipsychotic medica-
tions were converted to chlorpromazine equivalents using
drug comparison charts developed by Jensen and Regier (16).

Continuous variables were expressed as means and standard
deviations (Mean + SD) and comparisons were performed
using the Mann-Whitney test for independent samples or
Fisher’s exact test as appropriate. Multivariate analyses were
performed using logistic regression. Frequency counts and
percentages were evaluated as categorical variables. In all
statistical tests used, differences were considered significant
at p < 0.05.

RESULTS

A total of 38 patients were recruited. Table 1 shows the
demographic and clinical characteristics of these partici-
pants. There were more (63.2%) males than females and the
mean age of all participants was 28.21 + 8.82 years. The
mean BMI was 24.62 + 4.07 with 29% of participants being
overweight (BMI > 25), 13% being obese (BMI > 30) and
one participant being underweight (BMI < 18.5).

For most of the clinical factors assessed, there were no
differences across gender, except for fasting glucose (p =
0.043) with males having higher levels than females. It was
also observed that the mean HDL-cholesterol was abnor-
mally low for both genders (normal HDL-cholesterol > 40
mg/dL for males; > 50 mg/dL for females).

Most of the patients were positive for at least one MetS
related factor, with only seven patients (18.4%) having none
of the factors present, eight patients (21.1%) had one factor,
13 patients (31.6%) had two factors, 10 patients (26.3%) had
three factors and one patient (2.6%) had four factors. Using
the IDF/AHA/NHLBI consensus classification, the preva-
lence of MetS in this study was 28.9 % (n=11; 95% CI 14.5,
43.3) with no difference across gender (males = 8/24, 33.3%j;
female = 3/14, 21.4%).

The prevalence of each MetS factor is displayed in the
Figure. The MetS factor with the greatest disturbance was
HDL-cholesterol, followed by abdominal obesity and then
elevated blood pressure. Fasting blood glucose was least
disturbed with only 5.3% of the patients having impaired
fasting glucose concentrations.

Table 1:  Demographics and clinical characteristics of enrolled patients

Male Female p-value for

(24) (14) Mann-Whitney

test
Total Mean + SD male vs female

Age (yrs) 28.21 +8.82 2729 + 8.71 29.79 = 9.12 0.295
BMI 24.62 +4.07 2498 + 347 24.01 +£5.03 0.397
Waist (cm) 85.90 +£14.89 85.66 + 16.58 86.54 £12.00 0.762
Fasting glucose (mg/dL) 77.40 + 13.37 80.93 £4.36 71.36 +£9.09 0.043*
Total cholesterol (mg/dL) 163.22 £40.73 166.65 +42.44  157.35 + 38.41 0.525
HDL cholesterol (mg/dL) 39.91 +10.47 37.60 £9.97 43.87 £ 1047 0.087
LDL cholesterol (mg/dL) 103.31 £33.72 108.83 +32.99 93.85 +34.04 0.303
Trigylcerides (mg/dL) 99.6713 + 73.38 101.06 + 69.98 97.29 £ 81.55 0.904
Systolic BP/mmHg 117.10 £ 11.69 117.92 £10.10  115.71 +14.32 0.534
Diastolic BP/mmHg 77.1053 + 8.85 78.13 +7.92 75.36 +10.33 0.174

*p <0.05

BMI — body mass index; HDL/LDL — high density/low density lipoprotein; BP — blood pressure
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Figure: Prevalence of each of the metabolic syndrome (MetS) factor
presented as percentage of the total number of patients in the study
(n = 38); HDL — high density lipoprotein cholesterol; TG —
triglycerides; BP — blood pressure

Table 2 compares the presence or absence of the factors
comprising MetS among persons meeting the criteria for
MetS and those not meeting the criteria. Abdominal obesity
was found in 91% and low HDL-cholesterol was found in all
persons with MetS, as opposed to 41% (p = 0.010) and 59%
(p = 0.016), respectively of the participants who did not have
MetS. For all other factors, prevalence rates were less than
100% among participants with MetS, but greater among this
group than among persons who did not have MetS. These
differences between both groups of patients were statistically
significant for high blood pressure (p = 0.000) and elevated
triglyceride levels (0.019), but not for elevated glucose.

Table 2 also compares age and BMI of patients with
and without MetS. Body mass index was significantly higher
(p = 0.023) among participants with MetS compared to parti-
cipants without MetS. However, there were no differences in
age observed between the groups.

Table 3 shows that most of the patients were taking
more than one antipsychotic, antidepressants or mood stabi-

Table 3: Number of antipsychotics/antidepressants/mood stabilizers
prescribed to patients

Number of drugs prescribed Frequency Patients with MetS
1.00 3(7.9%) 0

2.00 13 (34.2%) 3 (27.3%)

3.00 15 (42.1%) 5 (45.5%)

4.00 6 (15.8%) 3 (27.3%)
Total 38 11

Table 2:  Prevalence of each of the metabolic syndrome (MetS) factors
between patients assessed as having MetS and those not having
MetS. Non-MetS may be displaying a maximum of two factors
MetS No MetS p-value
n (%) n (%) derived from
Fisher’s
Exact test
Abdominal obesity Yes 10 (91) 11 (41) 0.010%
No 19 16 (59)
Elevated glucose Yes 109 1(4) 0.501
No 10 (91) 26 (96)
Low HDL-cholesterol Yes 11 (100) 16 (59) 0.016*
No 0(0) 11 (41)
Elevated TG Yes 4 (36) 1(4) 0.019+
No 7 (64) 26 (96)
Elevated BP Yes 8 (73) 3(11) 0.000+
No 3(27) 24 (89)
Mean age (+ SD)/year 31.5+£122 269+6.9 0.383?
Mean BMI (+ SD) /kg/m2 27.1+42 23.6+3.6 0.023%*

4 Mann-Whitney test; *p <0.05

HDL — high density lipoprotein; TG — triglycerides; BP — blood pressure; BMI —

body mass index

lizers with most of the MetS patients taking three drugs. The
predominant group of drugs was the typical antipsychotics,
followed by the atypical antipsychotics, then the mood
stabilizers and antidepressants (Table 4). Evaluation of anti-

Table 4:  Drugs prescribed to all 38 patients in the
group
Drug Frequency

Typical antipsychotics (49)
Fluphenazine 20
Haloperidol 17
Chlorpromazine 6
Trifluoperazine 4
Zuclopenthixol 2
Atypical antipsychotics (27)
Risperidone 13
Quetiapine 10
Olanzapine 4
Antidepressants (2)

Escitalopram 1
Fluoxetine
Mood stabilizers (23)
Sodium valproate
Lithium
Carbamazepine
Lamotrigine
Other central nervous
system drugs (33)

—_

—_— =

Benztropine 28
Chlordiazepoxide
Diazepam
Non-psychotropic drugs (10)
Ranitidine
Diphenhydramine
Captopril
Diclofenac
Nicotine gum
Bisacodyl

[OS3 )

—_— =N NN
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psychotics, antidepressants and mood stabilizers association
with MetS is found in Table 5. Using Fisher’s exact test,
there was no single drug associated with the presence of
MetS.

Table 5:  Comparison of antipsychotics, antidepressants and mood

stabilizers taken by patients with MetS versus no MetS

Drugs No Fisher’s
MetS MetS exact p
Carbamezipine 0 1 1.00
Chlordiazepoxide 1 1 0.50
Chlorpromazine 3 3 0.32
Diazepam 1 2 1.00
Fluphenazine 7 13 0.48
Fluoxetine 0 1 1.00
Haloperidol 4 13 0.72
Lamotrigine 0 1 1.00
LiCO3 3 2 0.13
Olanzapine 2 2 0.12
Quetiapine 5 5 0.11
Risperidone 3 8 1.00
Sodium valproate 6 10 0.47
Trifluoperazine 0 4 0.30
Zuclopenthixol 0 2 1.00

Further analysis was done for patients taking anti-
pyschotics. Chlorpromazine equivalents for patients’ daily
intake of typical and atypical antipsychotic medications are
presented in Table 6. There was no significant deference
between the dosages of patients with MetS and those without
MetS irrespective of whether they were on typical or atypical
antipsychotics.

Table 6:

Table 7:  Logistic regression with presence or absence of metabolic

syndrome as the outcome variable

Co-variates Odds ratio 95% CI P

Atypical antipsychotics 1.001 0.998-1.004 0.646

(chlorpromazine equivalent)

Typical antipsychotics 1.000 0.997-1.004 0.820

(chlorpromazine equivalent)

Lithium dose 1.000 0.997-1.003 0.964

Anti-epileptic drug 1.399 0.302-6.468 0.668

(present/absent)

Benzodiazepine 0.837 0.058—11.981 0.896

(present/absent)

Constant 0.303 0.440
DISCUSSION

This is the first study to specifically look at the prevalence of
MetS in patients with psychiatric disorders presenting to the
psychiatric ward at the UHWI. While the majority of the
patients were in the normal weight range, a large percentage
was overweight or obese. The prevalence of MetS, as de-
fined by the consensus between IDF and AHA/NHLBI
guidelines among this group of psychiatric patients was
28.9% (n = 11; 95% CI 14.5, 43.3). This rate is elevated
when compared with the rates of 1.2% in a young adult popu-
lation and 21.1% in a middle-aged adult population in
Jamaica as reported by Ferguson et al during their 2010

Mean chlorpromazine equivalents for patients’ daily intake of typical and

atypical antipsychotic medications

MetS No MetS p-value derived
(n =11) (n =27) from t-test
Atypical antipsychotics:
chlorpromazine equivalents 241.8£260.3  203.4 +266.6 0.688
Typical antipsychotics
chlorpromazine equivalents 2752 +2899  264.4+2223 0.900

*p < 0.05

In order to do further analysis to control for possible
confounding effects of concurrent use of other medications
with atypical antipsychotics, logistic regression was
performed with the presence or absence of MetS as the
outcome variable and chlorpromazine equivalents of typical
and atypical antipsychotics, dosage of lithium and presence
or absence of anti-epileptic drugs and benzodiazepines as
covariates. Antidepressants were excluded from the model
because they were used by only two patients. With the
regression analysis, no relationship between chlorpromazine
dose and the presence of MetS was detected (Table 7).

population study using the same consensus criteria in a non-
psychiatric population (9). These findings are also elevated
when compared to the rates found by Parekh er al in the
United States of America general population as reported by
the third National Health and Nutrition Examination Survey
[NHANES III, 1988—1994] (17), which used the ATP III
criteria. The elevation of the prevalence rate of MetS among
the psychiatric population of this present study is also con-
sistent with patterns found in the Danish study of a psy-
chiatric population (18).

The patients in this study were relatively young, with
the mean age being 28.2 years. For all of the factors ex-
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plored, the prevalence rates were higher among the partici-
pants with MetS compared to the participants without MetS,
but the differences between the two groups were statistically
significant for abdominal obesity, low HDL-cholesterol,
elevated TG and high blood pressure but not for fasting
glucose. Interestingly, abdominal obesity, low HDL-choles-
terol and high blood pressure also had high prevalence rates
among persons who did not fulfill the diagnostic criteria for
MetS. If one views these as the factors that most distinguish
patients with MetS from patients without MetS, then the
patients without MetS are already at high risk.

The predominance of disturbances in these factors is
consistent with other research findings done locally (8, 9) and
in the NHANES study (17). Another similarity with the
findings of Ferguson et al in younger adults (9) is that those
authors also found low HDL-cholesterol to occur more fre-
quently than abdominal obesity. Significantly, impaired fast-
ing glucose was relatively uncommon in the majority of
studies perused and was found to be the case in this study.

In this study, most of the patients were taking more
than one psychiatric medication, ranging from typical or aty-
pical antipsychotics, antidepressants and/or mood stabilizers
with most of the patients diagnosed with MetS taking three
medications. Previous research has demonstrated a well-
documented association between use of atypical antipsy-
chotics and the development of obesity, dyslipidaemia and
hyperglycaemia, as well as the progression into MetS (6, 19,
20). More specifically, marked weight gain and elevations in
triglyceride levels have been linked to olanzapine, quetiapine
and risperidone use (3). Although no particular individual
medications or class of medication were found to be asso-
ciated with MetS, there are several other possible contri-
buting factors which could explain why severe mood and
psychotic disorders tend to be associated with higher rates of
the MetS. Certain lifestyles which incorporate sedentary
habits, diets rich in fats and carbohydrates are commonly
found in persons suffering from a mental illness (21, 22).
Severe mood and psychotic disorders may cause physiolo-
gical changes that increase the rate with which MetS may
develop. Insulin resistance and impaired glucose regulation
have been documented in schizophrenic patients even before
the development of the mental illness and before the
introduction of psychiatric medication to the patient (21, 23).
Studies also show that disregulation of the hypothalamo-
pituitary-adrenal axis has been associated with the de-
velopment of MetS (24, 25).

The generalizability of the study’s findings is limited
by the non-random method used for the selection of parti-
cipants. In addition, the sampling method of the study made
it impossible to make inferences about causal pathways.
Limited medication history and small sample size also miti-
gated against detecting significant differences among sub-
groups. The results, however, support a need for larger
studies to facilitate more definitive conclusions. In spite of

these limitations, the findings of a high rate of MetS are
consistent with other studies. It contributes to the mounting
body of evidence which suggests that mentally ill patients are
at increased risk for MetS. Of even more significance is the
influence of these findings on patient management. The
finding suggests that most psychiatric patients presenting for
admission are likely to display at least one of the factors of
MetS with low HDL-cholesterol concentrations being the
most common anomaly, followed in decreasing order of im-
portance by abdominal obesity and hypertension. Incor-
porating routine screening for these parameters in persons on
psychotropic medications might be an important means of
identifying persons in whom strategies to prevent MetS
should be implemented. Caution should also be advised
regarding the use of high doses of atypical antipsychotic
medications.
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