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Abstract

Introduction: Metabolic syndrome (MetS) is a disorder with high prevalence
in patients with mental illness. This is of importance since it can lead to
increased morbidity and mortality due to metabolic causes and cardiovascular
disease. More so, it associates with the prognosis of mental illness by
reducing adherence to therapy and increasing functional limitation. Objective:
To determine the prevalence of MetS in female inpatients with Schizophrenia
and Major depressive disorder in the Casa de Saude do Bom Jesus, between
September 2016 and March 2017. Materials and methods: The work was a
case study, with a consecutive sampling approach. A final sample of 80 (n=
40 SZ; n=40 MDD). Main inclusion criteria included being female over 18+
years old with a diagnosis of SZ or MDD, according to the international
statistical classification of diseases (ICD-10), with treatment with antipsychotic
or/and antidepressive drugs. The study parameters included anthropometric
measures, blood pressure and biochemical variables [fasting glucose, high
density lipoprotein (HDL), cholesterol and triglycerides]. Results: The overall
mean age was of 51.5 years (SD=13.3; range 24-75 years). MetS was found
in 46% of the inpatients considered; 38% in MDD patients and 55% in SZ
patients. Of the components of the MetS, increased waist circumference was
the most prevalent (73% for MDD and 85% for SZ), followed by low HDL< 50
mg/dl (65% in both groups). When considering for the number of Mets
components, 94% of patients had at least one (1) criterion, with 35% of MDD
having two (2) criteria and 25% of the SZ patients having three (3). MetS was
associated with increased age and lower adherence of Mediterranean diet in
MDD patients, and with higher body mass index in SZ patients. In SZ patients’
antipsychotic was associated with increased waist circumference.
Conclusions: Patients with mental illness have a high prevalence of MetS
independently of the diagnosis. Current findings may emphasize the critical
need of care, with precise and detailed longitudinal monitoring. As such, it is
important to monitor patients in any clinical setting regarding metabolic issues.
Keywords: Metabolic syndrome; schizophrenia; major depressive disorder;

prevalence; case study.
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Resumo

Introducdo: A sindrome metabodlica (SM) é uma perturbagcdo com alta
prevaléncia em pacientes com doenga mental. Como consequéncia aumento
da morbidade e da mortalidade devido a causas metabdlicas e doencas
cardiovasculares. Objetivo: Determinar a prevaléncia de SM em pacientes
internados com esquizofrenia e perturbacdo depressiva Major na Casa de
Saude do Bom Jesus entre Setembro de 2016 e Mar¢o de 2017. Materiais e
métodos: O trabalho foi um estudo de caso, com uma amostra de 80
pacientes (n = 40 esquizofrenia, n = 40 perturbacdo depressiva major).
Critérios de inclusdo foram: mulheres com mais de 18 anos de idade com
diagnostico de esquizofrenia ou perturbacdo depressiva major, de acordo
com a classificacéo estatistica internacional de doencas (CID-10), tratamento
com antipsicoéticos e/ou antidepressivos. Os parametros do estudo incluiram:
medidas antropométricas, pressédo arterial e variaveis bioquimicas [glicemia
de jejum, lipoproteina de alta densidade (HDL), colesterol e triglicéridos].
Resultados: média da idade foi de 51,5 anos (DP = 13,3; variando de 24 a
75 anos). A SM foi encontrada em 46% dos pacientes internados; 38% em
pacientes com perturbacdo depressiva major e 55% em pacientes com
esquizofrenia. Dos componentes da SM, o aumento da circunferéncia da
cintura foi o mais prevalente (73% para perturbacdo depressivo major e 85%
para esquizofrenia) seguido de baixo HDL <50 mg / dl (65% nos dois grupos).
Quanto ao numero de critérios de SM, 94% dos participantes teve pelo
menos um (1), com 35% dos doentes com depressdo com dois (2) e 25% dos
doentes com esquizofrenia com trés (3). A SM foi associada com maior idade
e menor aderéncia da dieta mediterranea em doentes com depressado, e com
maior indice de massa corporal em doentes com esquizofrenia. Em doentes
com esquizofrenia, os antipsicoticos foram associados ao aumento da
circunferéncia da cintura. Concluséo: Na doenca mental encontramos uma
alta prevaléncia de SM, independente do diagndstico. Os achados enfatizam
a necessidade de abordagem critica e monitorizacdo dos problemas
metabdlico em qualquer ambiente clinico e dentro duma abordagem holistica.
Palavras-chave: Sindrome metabdlica; esquizofrenia; perturbacéo

depressiva major; Prevaléncia; estudo de caso
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CHAPTER |

1. Introduction






Metabolic Syndrome (MetS) is defined by a cluster of clinical features that
include increased abdominal and/or visceral adiposity, dyslipidemia,
hypertension and glucose dysregulation or diabetes mellitus (DM) (1).
Different studies and systematic reviews have shown that the prevalence of
MetS is quite high among both treated and untreated psychiatric patients
[reaching 25-59% in the USA and Europe (1)]. This is also the case for
patients with schizophrenia (SZ) and those with major depressive disorder
(MDD), affecting both sexes, albeit with predominance in women (2—-4). The
quality of life of these patients may be quite low (5) and multiple comorbidities
are associated with increased mortality in these patients, predominantly
cardiovascular disease and the risk factors associated with it (6-8). In fact,
morbidity and mortality are about 2 or 3 times higher as compared with that in
the general population (6).

The most useful predictor of high rate of MetS in mental illness is waist size,
illness duration and older age (1). Many studies point to the use of psychiatric
drugs, predominantly second generation antipsychotics and tricyclic
antidepressants, as a possible cause, but also polypharmacy and duration of
treatment are associated risk/causative factors (9-12). Furthermore, MetS
can relate to an unhealthy lifestyle, such as smoking, alcohol consumption,
unhealthy diet and physical inactivity (13,14). Finally, among factors
associated with of SZ and MDD, hypothalamic pituitary-adrenal and
mitochondrial dysfunction, and neuro-inflammation, may also contribute
(1,11).

It is important to determine the prevalence of MetS and associated risk
factors, across populations and community settings, as its identification is
required for recommendations and possible interventions on lifestyle and/or
pharmacological treatment (15). More so, such need is particularly relevant in
patients with severe mental illness, if considering that MetS is also important
for the prognosis of mental illness in itself, since it may lead to reduced
adherence to therapy and to functional limitation. Here, following a case study
design approach, the goal was to conduct an epidemiological study on the
prevalence of MetS in severe mental illness patients, namely with SZ and

MDD, in the Casa de Saude do Bom Jesus (Braga, Portugal).



1.1. Problem statement

MetS is now considered a worldwide epidemic (16) with high socioeconomic
cost (17). It is estimated that around 20-25% of adults worldwide have MetS
(18), and in Europe the prevalence ranges from 4.7 to 18.3% (19). The
prevalence is similar across continents, ranging from about 20% in Asia, to
25% in Latin America and 33% in the USA. These estimates are expected to
increase due to the parallel rise in the prevalence of obesity (16). However,
the prevalence varies according to sex, countries and ethnic groups, with
lifestyle being a strong determinant (17). In Portugal, the prevalence of MetS
adjusted for gender, age and region size, is 27.5% and presents regional
variations, being highest in the Alentejo region (30.9%) and the lowest in the
Algarve (24.4%). More so, it is more common among women and increases
with age, body mass index and waist circumference (20).

Different studies and systematic reviews have shown that the prevalence of
MetS is quite high in patients with severe mental illness, compared to the rest
of the population. The overall prevalence of MetS in severe mental illness is
around 32.5 % (21), ranging from 25-59% in the USA and Europe, to 20-40%
in the Asian population, 14-30% in South America, 20-30% in Australia (1)
and 23.2% in South Africa (22). The overall prevalence of MetS in MDD
patients worldwide is estimated around 36 % (3), and in SZ is of about 38%
(3), affecting both sexes, albeit with predominance in women (21). Multiple
comorbidities are associated with increased mortality in these patients,
predominantly cardiovascular disease and the risks factors associated with it
(23). In fact, patients with severe mental illness have a 2 to 3 times higher
mortality rate compared to the general population, and 60% of excess
mortality is due to physical comorbidities, predominantly cardiovascular
disease (2) and type 2 diabetes, some types of cancer and all-cause mortality
(24). SZ and MMD patients also have an increased risk for cardiovascular and

related diseases (1).



1.2. Metabolic syndrome
MetS is a complex disorder broadly defined by the presence of abdominal
obesity, high blood pressure, low high density lipoprotein (HDL) cholesterol,
elevated triglycerides, and hyperglycemia (18). The study of metabolic
abnormalities has been conducted for several years, but the term “metabolic
syndrome” was only coined in 1950 and became more commonly used after
the 1970s (25). MetS has been also been referred to as plurimetabolic
syndrome, X syndrome, X plus Syndrome, X metabolic syndrome,
cardiovascular metabolic syndrome, insulin-resistance-dyslipidemia
syndrome, atherogenic metabolic syndrome, and syndrome of atherogenic
factor (26). Briefly, in 1947, Vague, a French physician, described that android
obesity (adiposity of the superior part of the body) was mostly related with
diabetes mellitus and cardiovascular disease, kidney stones and gout (25).
After that, in 1977, Herman Haller used the term metabolic syndrome in
reference to the association between obesity, diabetes mellitus, high blood
lipid, high uric acid level and fatty liver disease (26). In the late 80s, Gerald
Reaven hypothesized that insulin resistance could be the underlying factor
linking this constellation of abnormalities, and this association was called X
syndrome. Thereafter, Ferranini and collaborators, resumed this idea,
confirming that this group of “disturbances” can have a causal link in insulin—
resistance, thus terming it “insulin — resistance syndrome” (26).
In 1998, the World Health Organization gave the first “official/consensual”
definition of MetS as the presence of type 2 diabetes mellitus, or the altered
tolerance to glucose combined with at least two other factors (hypertension,
increased level of blood lipids, obesity and microalbuminuria) (25). In 2001,
the National Cholesterol Education Program Adult Treatment Panel 11l (USA)
added a more updated concept, important for clinical use, which does not
require confirmation of resistance to insulin. Specifically, this panel defined
MetS as the coexistence of at least 3 of the following parameters (26):

e Waist circumference > 102 cm for men >88 cm for women;

e Plasma triglycerides = 150 mg/dl (> 1.7 mmol/l);

e Plasma HDL cholesterol < 40 mg/dl (1.0 mmol/l) in men < 50 mg/dl (1.3

mmol/l) in women;



e Blood pressure = 130/85 mmHg;

e Plasma glucose = 110 mg/dl ( > 6.1 mmol/l).

In 2005, the International Diabetes Federation modified this definition,
indicating that the key element is the central obesity (25), and that the
presence of any other two of the listed factors establishes the MetS
diagnostic. The International Diabetes Federation definition is based on the
presence of central obesity (defined by the waist circumference = 94 cm for
men and = 80 cm for women, of European origin, with characteristics values
for various ethnic groups) and = 2 of the following parameters:

e High level of the triglycerides = 1.7 mmol/l (150 mg/dl) or drug
treatment for hyperlipidemia;

e Low level of the HDL — cholesterol < 1.03 mmol/l (40 mg/dl) in men and
< 1.29 mmol/I (50 mg/dl) in women or drug treatment for dyslipidemia;

e Arterial hypertension, systolic blood pressure = 130 mmHg or diastolic
blood pressure = 85 mmHg or cure for hypertension that was
previously diagnosed,;

e The increased levels of the venous glycaemia = 5.6 mmol/l (100 mg/dI)
or previously diagnosed type 2 diabetes mellitus (with values > 5.6
mmol/l or 100 mg/dl.

In addition, the International Diabetes Federation recommends an oral test of
tolerance to glucose, but that is not needed for defining MetS (18).

Despite the total of six definitions of the MetS from the various organizations,
all are consensual in that the definition includes the four major components:
hyperglycemia, hypertension, dyslipidemia and obesity. The definitions differ
in how they value obesity or diabetes, definition and extent of pre-diabetes or
pre-hypertension and, finally, on the choice of measurement criteria for
obesity (such as body mass index, waist circumference or waist to hip ratio)

(18,25). Table 1 summarizes the definitions.



Table 1 — Criteria for the metabolic syndrome definition (adapted from Cornier et al. 2008, International Diabetes Federation, 2006).

WHO (1998) EGIR (1999) NCEP-ATP Il (2001, | AACE (2003) IDF (2006)
modified in 2003)
(A) and any two of (B), | (A) and any two of  Three or more of (A), (B), | (A) and any two of (B), | (A) and any two of (B), (C), (D) or

(©). (D) or (E)

(B).(C). (D). (E) or (F)

(©). (D) or (E)

(C) or (D)

(E)

(A) High insulin levels,
impaired glucose tolerance
or impaired fasting glucose

(B) Abdominal obesity:
waist-to-hip ratio >0.9, BMI
> 30 kg/mz, waist
circumference > 94 cm

(C) Raised triglycerides:
>150 mg/dl

D) Reduced
cholesterol: <35 mg/dl

HDL

(E) Raised BP: >140/90
mmHg

(A) Top 25% of the fasting

insulin  values among
individuals without
diabetes

(B) Waist circumference:
294 cm for men, =280 cm
for women

(C) Raised triglycerides:
2177 mg/d|
(D) Reduced HDL

cholesterol: <38.6 mg/dl

(D) Raised BP: =140/90
mmHg or antihypertensive
medication

(F) Raised fasting plasma
glucose: 2110 mg/dI

(A) Waist circumference:
>102 cm for men, >88 cm
for women

B) Raised triglycerides:
=150 mg/dl
© Reduced HDL

cholesterol: <40 mg/dl for
men, <50 mg/dl for women
(D) Raised BP: =130/85
mmHg

(E) Raised fasting plasma
glucose: 2110 mg/dl; from
2003 onwards 2100 mg/dl|

(A)  Impaired
tolerance

glucose

(B) Raised
=150 mg/dl
© Reduced HDL
cholesterol: <40 mg/dl for
men, <50 mg/dl for women
(D) Raised BP: =130/85
mmHg

triglycerides:

(A) Abdominal obesity: BMI = 30
kg/m2, waist circumference = 94 cm
for men, =2 80 cm for women (of
European descent)

(B) Raised triglycerides: =150 mg/dI

(C) Reduced HDL cholesterol: <40
mg/dl for men, <50 mg/dl for women

(D) Raised BP: systolic BP = 130
mmHg or diastolic BP = 85 mmHg

(E) Raised fasting plasma glucose:
2100 mg/dl or previously diagnosed
type Il diabetes

AACE, American Association of Clinical Endocrinologists; BMI, body mass index; BP, blood pressure; EGIR, European Group for the Study of
Insulin Resistance; HDL, high-density lipoprotein; IDF, International Diabetes Federation; NCEP ATP lll, National Cholesterol Education Program
Adult Treatment Panel Ill; WHO, World Health Organization.



As indicated by the difficulty in defining it, the pathophysiology of MetS is not
yet fully understood. There are several conditions contributing to the
pathogenesis of MetS; among these, obesity and insulin resistance remain
the principal ones. Furthermore, a number of other factors, such as chronic
stress and dysregulation of the hypothalamic-pituitary adrenal axis and the
autonomic nervous system, increased cellular oxidative stress, renin-
angiotensin aldosterone system activity, and intrinsic tissue glucocorticoid
actions, have been proposed to underlie the pathology (1,3,27). Of relevance,
and as stated, when considering preventive strategies, there are several risk
factors related to unhealthy lifestyle (smoking, alcohol consumption, unhealthy
diet, physical inactivity) also to consider. Of interest in the context of the
present thesis, severe mental illnesses such as SZ, MDD and bipolar disorder
have also been reported to increase the risk of MetS, by changes in eating
behavior and medication (3,4).

1.2.1. Obesity, insulin resistance and metabolic syndrome

The most accepted hypotheses to describe the pathophysiology of MetS is
insulin resistance, which is related with an overabundance of circulating fatty
acids, released from an expanded adipose tissue mass (27,28). Free fatty
acids reduce insulin sensitivity in muscle, and increase the level of circulating
glucose, pancreatic insulin secretion (resulting in hyperinsulinemia) and the
production of glucose, triglycerides and secretion of very low density
lipoproteins in the liver. The overall consequence is the reduction in glucose
transformation to glycogen and increased lipid accumulation as triglyceride
(27-29). Obesity is related to increased level of leptin, resistin, tumor necrosis
factor alpha, interleukin-6 and angiotensin Il (which induce insulin resistance),
along with plasminogen activator inhibitor 1 (which is related to thermogenic
vascular disease) (29). Also, obese individuals have decreased level of
adiponectin, an important adipocytokine suggested to protect against the
development of type 2 diabetes mellitus, hypertension, inflammation and other

vascular disease (27,28).



1.2.2. Dysregulation of hypothalamic-pituitary adrenal axis

Dysregulation of the hypothalamic-pituitary adrenal axis is typically associated
with chronic stress and, as such, with depression and other mental illness, all
associated with high level of cortisol. This hypercortisolemic trait leads to
development of both MDD and metabolic syndrome components (such as
abdominal obesity and glucose intolerance) (30). High levels of cortisol
inhibits lipid mobilization and directly affects dyslipidemia (31), also lead to
increased activity of lipoprotein lipase, an enzyme responsible for fat
deposition especially in intra-abdominal fat, which may explain central obesity
(30-32).

1.2.3. Physical inactivity

Physical activity is considered as the major intervention component, in terms
of treatment and prevention, of MetS and of many other diseases (including
cardiovascular diseases and depression). In fact, inactivity is considered one
of the major risk factor for both MetS and for its contributing components
(obesity, hypertension and hyperlipidemia) (33). It has been shown that
physical activity decreases the risk to develop MetS by 35% to 50 % (34). The
association between inactivity and MetS seems to rely on the imbalance of
reduced energy expenditure and increase energy intake, which is inversely
associated with body weight, blood pressure and blood concentrations of
triglycerides and glucose (33). It is considered a major modifiable risk factor
that can significantly contribute to the reduction of MetS and other chronic

diseases (33).

1.2.4. Age and sex

Many studies reported that age and sex are also determinant factors in
developing MetS. With age the risk increases, with females having an higher
chance to develop the syndrome (27). The peak of MetS seems to occur in

the fifth decade of life (27). There are many mechanisms of aging in MetS.

9



One of them is related with oxidative stress in which higher levels of reactive
oxygen species are related to insulin resistance, visceral obesity,
hypertension, hyperglycemia and dyslipidemia (23). Also, it is known that with
aging the intraabdominal fat accumulates more rapidly than total fat, and that
happens even in the absence of obesity. In females, this is aggravated by the
reduction of estrogen at menopause which, independently, may induce intra-
abdominal fat (23). Finally, aging is also associated with an increase in

proinflammatory cytokine profile, which interferes with insulin action (35,36).

1.2.5. Diet

Diet should include a balanced intake of nutrients. An excess (non
moderated) consumption/food intake can lead to weight gain/obesity which,
ultimately, can underlie some aspects of the metabolic disturbances that
contribute to MetS (37). Interestingly, several nutrients may, on the other
hand, be protective for MetS, such as unsaturated fats and high fiber diets
(38).

1.2.6. Smoking

Smoking is among the behavior components associated with MetS (and/or
some of its components), being also considered as risk factor for
cardiovascular disease (39), even though the mechanism is not clear. It may
be due to several alterations induced by smoking, such as the circulating
levels of catecholamine, cortisol, growth hormone, circulating levels of free
fatty acids, and increased level of multiple inflammatory markers including

interleukin- 6, C-reactive protein, and tumor necrosis factor alpha (39,40).

1.2.7. Alcohol consumption

Alcohol consumption has also been associated with MetS. However, the
precise influence seems to depend on the type of consumption (24), and can

possibly be a protector of cardiovascular disease when at moderate levels
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(41). Excess alcohol consumption is more correlated with abdominal obesity
and increased risk for obesity. Interestingly, normal weight individuals with
heavy beer alcohol consumption have increased risk of larger waist
circumference when compared to obese individual who are light- to moderate-
drinkers; the biological mechanism of this difference remains unclear (24).
Regarding the type of drink, wine consumption shows better overall metabolic
profile compared to other drinks. Beer consumption is predominately related
to higher hypertriglyceridemia, and can be explained by the higher
carbohydrate content of beer (41).

Foetal programming
Excessive dietary intake
Lack of exercise

|

I 1 | 8 1 |

‘ Genetic factors

(@ ~ p- > ’~ ™ p -
3 - Atherogenic
Insulin Resistance Visceral Obesity HPA Dysregulation ‘ Dyslipidemia
5 ) (" Chronic inflammation ; Hypercortisolism ) | )
High insulin level cylokines release Low growth hormone secretion | Low HDL
Hiah IGF-1 level (resistin, leptin, TNFc, 11-6 hypogonadism High LDL
g CPR, fibrinogen, PAI-1) Renin-angiotensin system High triglycerides
decrease adiponectin dysregulation ] |
= = \ 2 P & B & S
< »
A _ e D =
i \\\\
( METABOLIC SYNDROME )

.\\\5 | i

Figure 1 - Pathophysiology of metabolic syndrome. Adapted from Nunzio, Cosimo et al,
2012. HPA=hypothalamic—pituitary adrenal axis; IGF-1=insulin like growth factor 1; TNF-
a=tumour necrosis factor 1; IL-6=interleukin-6; CRP=C-reactive protein; PAl-1=plasminogen
activator inhibitor 1; HDL=high-density lipoprotein; LDL=low-density lipoprotein.
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1.3. Mental illness

Today, about 450 million people worldwide suffer from a mental or behavioral
disorders (42), and it is estimated that 1 in 6 individuals experience mental
problems, such as mental distress, depression or stress, at any one time in
life (43). In Europe, it is estimated that every year 38.2% of all adults are
affected by a mental disorder (44). MDD is generally found to be the second
most prevalent disorder, with lifetime prevalence estimates usually in the 4—
10% range and 12-month prevalence estimates in the 3—6% range (45) . SZ
affects just under 1% of the population (46).

The number of individuals with mental problems is likely to further increase if
taking into account the ageing of the world population (43). Mental problems
lead to an higher number of individuals living with disability, and it must be
considered as a chronic disease (42). Numerous studies show that mortality
among people with severe mental illness, including SZ, MDD, bipolar
disorder, and schizoaffective disorder is 2—3 times higher than that in the
general population, while life expectancy is between 13-30 years shorter (42).
In Portugal, based on the data from the global burden of disease study 2010,
depressive disorder is the second cause of disability, representing 8.72 % of
total years lived with disability; while, SZ is in the seventeenth position with

representing 1.68 % of total years live with disability (47).

1.3.1. Major depressive disorder
MDD is a psychiatric condition characterized by persistent sadness, or loss of
interest in enjoyable activities, and includes other symptoms such as
disturbance of appetite, sleep disturbance, fatigue, difficult concentration,
feelings of hopelessness, or agitation that significantly interfere with daily life
(48). It affects more individuals in the age group 50-69 years, and it is more
prevalent among females than males (between 1.5-3 times higher prevalence
rates) (49). Worldwide it is considered the 4™ leading cause of disability, and
the leading cause of nonfatal disease burden, accounting for almost 12% of

total year lived with disability (42). MDD is projected to become the 2" leading
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cause of disability adjusted life year in developing and developed nations by
the year 2020 (47). Its etiology is unknown, can be spontaneous, can follow a
traumatic emotional experience, can be triggered or precipitated by
pharmacological agents or drugs of abuse, and can share symptoms of other
chronic disease (49,50).

There are several environmental risk factors related to MDD. Among these
are pre-natal factors, deprivation, grief stress, natural disaster, war, low social
support, drug effects and medical illness such as cancer (49), marital
problems, divorce and childhood sexual abuse (50). There are several
theories that can explain the etiology or pathophysiology of MDD, such as
genetic factors that may explain 30-40% of the etiology (50), but no single
gene has been found as causal to depression. As in SZ, and other mental
illnesses, the interplay of genes and environment is the likely trigger of
disease. Based on the target of action of currently used antidepressants, the
major theories of the disease suggest that deficiency of neurotransmitters
underlies the pathology. The so-called “monoamine deficiency theory” states
that depression is related to the depletion of the neurotransmitters serotonin,
norepinephrine or dopamine in the central nervous system. Other theories
have related neurotrophic factors, inflammatory mediators and the
hypothalamus-pituitary-adrenal axis with depression (51).The interplay of
these systems, challenged by environmental factors and psychological
stressors, is considered to predispose for the disease.

The treatment of MDD has two components: the pharmacological and the
psychological (psychodynamic and compartmental cognitive psychotherapy)
(23). There are several group of antidepressant drugs used in MDD treatment,
such as selective serotonin reuptake inhibitor, dopamine norepinephrine
reuptake inhibitor, serotonin norepinephrine reuptake inhibitor, serotonin
modulators, norepinephrine serotonin modulator and tricyclics anti depressive
and monoamine oxidase inhibitors (52). These antidepressant drugs have
several side effects mainly related with inducing and worsen of MetS (23) as

will be discussed next.
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1.3.2. Schizophrenia

SZ is a chronic, severe and disabling psychiatric disorder, affecting thoughts,
feelings and acts. It is characterized by symptoms that appear progressively
or abruptly, with cycles of remission and relapse (53). The principal symptoms
consist of separation from reality with delusion formation, hallucination,
emotional dysregulation and disorganized behavior, which are considered
positive symptoms; and negative symptoms such as affective flattening,
apathy, social withdrawal, loss of motivation, deficits in communication, lack of
initiative, cognitive symptoms, motor retardation and changes in mood (54).
SZ affects about 1% of the individuals worldwide (55), usually with onset in
late adolescence/early adulthood, being generally more aggressive in men. In
women, another peak of onset is observed later close to the age of
menopause (56). It is estimated to be the 5™ leading worldwide cause of
global disease burden (42,45) and the 8" leading cause of disability, adjusted
worldwide, in the age group 15-44 year (46). The etiology of SZ remains to be
fully elucidated. Predisposition to the disease increases as the number of
shared genes with an affected individual increase, which points for a genetic
cause. However, the lack of concordance of monozygotic twins clearly
indicates that the environment is fundamental. Several genome wide studies
have associated multiple chromosomal regions and genes with increased
odds of developing SZ (55,56).

It is currently accepted that SZ results from environmental “insults” during
development of the central nervous system in genetically predisposed
individuals. Because the development of the central nervous system in
humans is completed in early adulthood, several periods of life are
susceptible. When considering embryonic development, factors such as
infections in the mother or malnutrition have been associated with disease
development (55). The precise mechanisms through which the immune
system is involved is not known, but it may relate with the release of cytokines
that cross the placenta (55). Regarding the perinatal period, conditions such
as fetal hypoxia have been implicated. During childhood, SZ can be related
with trauma, head injury and also infection (55). Finally in adolescence, the

better studied risk factor is exposure to cannabis (55,56).
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Older paternal age at conception, which is considered a risk factor, increases
twice as much the risk for SZ, because of impaired spermatogenesis can lead
to an increase likelihood of de novo mutation and also the aberrant epigenetic
regulation. Other sociodemographic factors have been studied, among which
the month of birth, which again may be related with the risk of infection and
exposure to vitamin D, or factors such as living in cities which may be related
to exposure to stress (55,56). Altogether, current knowledge has implicated
several moments in life and particular conditions that may contribute to
developing of SZ. Consequently, several mechanisms have been proposed,
including almost all neurotransmitter pathways (56,57). Most evidence
originates from the knowledge of the molecular targets of traditional
antipsychotics. As such, the dopaminergic hypothesis is the most popular and
it is based on pharmacological evidence that the clinical potency of
antipsychotics correlates with their affinity for dopamine receptors and that
high doses of stimulus increases the release of brain dopamine which may
cause psychosis (56). The glutamatergic hypothesis is related with hypoactive
of N-Methyl-D-aspartate which is the receptor of glutamate (57). The current
knowledge reveals that most pharmaceuticals target, directly or indirectly,
more than a single metabolic pathway.

While there is no definitive treatment for SZ, patients can have a mostly
normal life when well accompanied. Treatment options include administration
of drugs and psychosocial intervention. First generation antipsychotics are the
first option, but their secondary effects, have led that actually the most
commonly used are second generation antipsychotics. These display low
extrapyramidal side effects (46). Still, the second generation antipsychotics
also have side effects, among which weight gain (58) and can, therefore, be
classified according to the risk for inducing weight gain and increasing body
mass index. Among these, clozapine and olanzapine have higher risk,
guetiapine and risperidone have medium risk and ziprasidone and
aripiprazole have low risk (58). Also important is the psychosocial counseling;
this is important not only to rehabilitate patients, aiding in and preventing
relapse, but also in both helping their reintegration in the community and

families, friends and/or caregivers in coping with the illness (46).
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1.4. Metabolic syndrome and mental illness

The association of metabolic disturbance and mental iliness has been alluded
to for a long time. At the end of the XIX century, Sir Henry Maudsley, a
English psychiatrist, noted that diabetes is more frequent in families with a
history of mental illness (59). Nowadays, for example, it is known that
diabetes and SZ may share familiar risk factor or common genetic
predisposition (29). Actually, this association has further raised the interest to
study metabolic abnormalities in these patients, given both its serious impact
on the quality of life and the known association with higher levels of morbidity
and mortality (59).

Different studies and systematic reviews have shown that the prevalence of
MetS in patients with mental disorders is 2 to 3 times higher than that in the
general population; with an overall worldwide prevalence of MetS in severe
mental illness being estimated to be around 32.5% (21). Estimation of the
prevalence of MetS in patients suffering from severe mental illness
encounters the same difficulties as those in the group of healthy individuals.
The results, and reported differences depend on the diagnostic criteria, as
well as on considerations such as ethnicity and years of disease duration (2).
Thus, the reported prevalence of MetS ranges from 38-60%, in various
studies in different countries (60—62).

In SZ it has been shown that the prevalence of MetS in first episode patients
treated with antipsychotic varies from 10.1 a 31%, while in patients with longer
duration of illness is of 60% (63). Nonetheless, the elevated prevalence of
MetS in serious mental illness is thought to be multifactorial, relating to the
disease in itself, as well as with its treatment(s) and the unhealthy lifestyle that
characterizes some of the patients (and their interplay, since lifestyle factors
are influenced by aspects of disease such as negative symptoms and
vulnerability of stress in SZ and MDD patients as well as their reduced
likelihood to receive standard levels of medical care) (64,65).

When considering MDD, the interplay between MDD and MetS is also

bidirectional in that people with established MetS have higher rate of
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depression than that in the general population. Depression is also generally
associated with a more unhealthy lifestyle, which, in itself, is a risk factor for
the development of MetS; and, individuals with MetS, and a negative self-
perception, are at higher risk of depression (66). Some additional aspects are
of interest when considering the various aspects of MetS in individuals

suffering from severe mental illness, which will be next presented.

1.4.1. Specific risk or causative factors associated with MetS in
MDD and SZ patients

The evidence estimates that the overall prevalence of MetS in worldwide is of
around 36 % in MDD patients, and of about 38% in SZ patients. Also to
consider in relation with risk of MetS, 40-60% of individuals with SZ and 55—
68% of individuals with MDD are overweight or obese, possibly due to a
combination of illness-related factors and use of psychiatric medication, albeit
the exact mechanisms not being fully understood. We will next discuss factors

related with MetS to be considered also in the context of mental illness.

1.4.1.1. Obesity
It has been estimated that 55-68% of individuals with MDD and 40-60% of
individuals with SZ are overweight or obese (67,68). Several parameters have
been considered to define obesity and their contribution as risk factor for
several diseases. Among these are central obesity and body mass index.
Central obesity is defined by waist circumference while body mass index is a
ration that takes into consideration the weight and the height. Nowadays,
central obesity is considered as a potentially more valid and reliable predictor
of risk for cardiovascular disease, type 2 diabetes mellitus, and other
metabolic risk-related conditions, than body mass index (69). In general, both
measures are associated with lifestyles factors (e.g., lack of exercise, poor
diet) which is aggravated in patients with severe mental illness by the illness-
related characteristics (negative symptoms, disorganized and depressive
symptoms such as decrease motivation and limit social interactions and
activities) and treatment options (which may increase appetite, produce

fatigue, and sedation (70).
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In case of depression the relationship between depression and obesity may
be bidirectional (67,68).

1.4.1.2. Diabetes
It is estimated that between 10% and 15% of people with severe mental
illness have diabetes, and have a 2 to 3 times higher prevalence compared to
those without mental iliness. More so, it is thought that approximately 70% of
cases of type 2 diabetes Mellitus may be undiagnosed (71). In MDD the
prevalence is of about 6.4%, higher than in the general population. In SZ
11.5% of patients have type 2 diabetes of which 3% already at the time of
disease onset; this number increases to 16.5% when the disease is
established for more than 20 years (72) and may be differentially influenced
by antipsychotic medication. Both in MDD and in SZ this increased
prevalence must result from a combination of genetic, lifestyle and/or

environmental risk factors including medication (72).

1.4.1.3. Dyslipidemia
Dyslipidemia consists of elevated levels of triglyceride, low concentration of
HDL and greater concentration of small and dense LDL. The major lipid
abnormalities seen in people with severe mental illness are lower levels of
HDL cholesterol and hypertriglyceridemia; overall, dyslipidemia is reported in
25-70% of people with severe mental illness (73,74). A meta-analysis on
comparisons between patients with SZ first episode and long duration show
that there are differences in the levels of triglyceride and of HDL. The rate of
hypertriglyceridemia in first episode was 16.9% and increased to 41.1% in
long duration. Also the proportion of those with low HDL in first episode was
20.4% compared to 44.7% for long duration illness (21). The higher levels of
triglycerides are mainly related with antipsychotic drugs with recognized

impact on weight gain, such as clozapine and olanzapine (74).

1.4.1.4. Hypertension
Considered one of the key components of MetS it is in itself related with other

factors such as obesity, glucose intolerance and resistance to insulin and it is
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an important risk factor for the development of cardiovascular disease.
Hypertension is a “silent symptom” which may remain undetected for long
time (75). A meta-analysis with 41 studies show the prevalence of
hypertension in MDD to range from 21.3-26.8% (76); while, the prevalence of
hypertension in SZ ranges from 36.3% to 41.1%, and in drug-naive the
prevalence is reported at 31.6% (2,21).

After briefly presenting the mental illnesses under study and defining the
concept of MetS, a final note on specific factors that may contribute to the
appearance of MetS in patients with SZ and MDD.

1.5. Lifestyle

Individuals with serious mental iliness are indicated as more at risk to have
unhealthy lifestyles, including higher alcohol consumption, smoking, unhealthy
diet and physical inactivity, compared to the general population. Part of these
lifestyle factors are influenced by aspects of the disease such as negative

symptoms and vulnerability of stress in MDD and SZ patients (28).

1.5.1. Diet
Different studies have demonstrated that MDD and SZ patients tend to have
an unhealthy diet, rich in saturated fats, excess carbohydrate and poor in fiber
and fruit. This diet does not ensure an adequate intake of B vitamins, folic
acids, and essential fatty acids for vascular, inflammatory and metabolic
balance, and may induce weight gain, obesity, diabetes and hypertension
(7).

1.5.2. Smoking
Being a risk factor for cardiovascular disease, smoking may contribute to
MetS irrespectively of any other medical condition. Of interest, however, is the
higher percentage of smokers found among psychiatric patients (32.4% to
66.7%) compared with the general population (22.5%) (78). For MDD, data
indicates that 39.8 % of patients with MDD are smokers, which may similarly

relate with “self-medication”; of note, smoking in itself has been reported to
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increased risk of depression (78). Of particular relevance are those suffering
from SZ, where exceptionally high smoking rates (60-90%) are
reported(2,78,79). It has been hypothesized that smoke functions may
represent a form of ‘self-medication’ to improve memory, reduce symptoms,
and to alleviate medication-related side effects such as sedation and
neuroleptic-induced Parkinsonism, which is yet to be clearly understood
(79,80).

1.5.3. Physical inactivity

Exercise can be beneficial in mental illness, as it is in the general population,
and it has even been considered as a protective factor in depression. In fact,
inactivity can contribute to both MetS and mental illness (81). People with
severe mental illness often have poor physical activity and this sedentary
behavior leads to increased risk of developing diabetes and heart disease
(81). How physical activity/inactivity impacts in the brain, contributing to
behavior, is not fully understood, but it may be mediated by changes in blood
flow to the brain and modulation of the hypothalamus-pituitary-adrenal axis,
neurotransmitter release, among others (82). Regular aerobic physical activity
such as jogging, swimming, cycling, walking and dancing, for 20-30 minute, 2-
3 times per week, is the current recommendation and has been associated to
reduce anxiety and depression, and to contribute to longer antidepressant
effects (82). It has also been shown that specific physical activity programs
improve the quality of life, the emotional state and alleviate secondary
symptoms of SZ such as depression, low self-esteem, and social withdrawal
(83).

1.5.4. Alcohol consumption
Among psychiatric patients alcohol is the most common substance of abuse,
when compared with the general population, being the prevalence almost
twice higher. The reasons of higher level of alcohol consumption in mental
illness are not fully understood. Again, it may be related with the decrease of

psychiatric symptoms or side effect of medication (84).
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1.6. Antipsychotics and antidepressant drugs

The mechanisms through which psychiatric medications contribute to MetS is
likely related with their targets of action, particularly neurotransmitter
receptors, also present in peripheral tissues. They may also indirectly
influence the brain orexigenic centers or induce prolactin secretion (8,85).
Through these pathways, still not fully understood, there are changes in
feeding behavior, alterations in lipid composition, and hormonal changes that
further contribute to risk factors of MetS (86). Given the evidence that
psychiatric medication may, in itself, cause MetS, psychiatrist and health care
professionals must take it into consideration when the management of
patients is planned (11,86). For instance, there are concerns that
antipsychotics contribute to cardiovascular risk by inducing weight gain and
worsening the lipid profile, affecting between 15% and 72% of psychiatric
patients. Patients treated with any antipsychotic drug are at higher risk for
MetS, but the prevalence of MetS and its components is three times higher
with second generation antipsychotic as compared with first generation
antipsychotic (11). The effect of antipsychotic on metabolic indices is evident
after 2 weeks and reaches maximum at around 3 months of treatment (63).
Mean weight gain is highest with clozapine and olanzapine; while there is an
intermediate risk of weight gain with quetiapine and risperidone. Aripiprazole,
amisulpride and ziprasidone have little effect on weight (63).

Some first generation antipsychotics, such as chlorpromazine, and other
psychotropic medication, such as the tricyclic antidepressants and
mirtazapine, are also associated with a high risk of inducing weight gain
(87,88) . Polypharmacy is common practice in patients with mental illness and
it is considered independently associated with a further increased risk for
MetS (88). Data from five studies, totaling n=51,364 demonstrated lower
pooled MetS prevalence in participants receiving monotherapy (30.4%)
versus polytherapy (35.2%). The prevalence of MetS was lowest in
antipsychotic-naive  participants  (10.2%). Among those receiving
antipsychotics, participants taking aripiprazole had the lowest MetS
prevalence (19.4 %,), whilst those taking clozapine had the highest (47.2%).

For other drugs, MetS frequencies were reported to be with amisulpride
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22.8%, typical antipsychotics 28.0%, risperidone 30.7%, olanzapine 36.2%
and quetiapine 37.3% (2).

Finally, tricyclic drugs (predominantly amitriptyline) and monoamine oxidase
inhibitor are associated with weight gain (87). Tricyclics cause insulin
resistance and increase serum lipids, independently from their effect on
weight, which is also related with dose and duration of medication. The risk of
MetS is 11.7% and is equal for serotonin noradrenalin reuptake inhibitors and
selective serotonin reuptake inhibitors (23). Regarding the selective serotonin
reuptake inhibitor; paroxetine is related to higher prevalence of weight gain,
and affects all parameters of MetS except serum HDL level and BP (87) and
fluoxetine, fluvoxamine and sertraline are mostly associated with abdominal
obesity and hypercholesterolemia (89), while bupropion, and nefazodone are
considered to have low effect on weight gain and MetS (87).

In this background, several guidelines (e.g. Belgian consensus group, the
British Association of Psychopharmacology, The European Psychiatric
Association and the Maudsley Prescribing Guidelines) carefully consider the
interactions between the various variables enumerated in this introduction.
Care, with precise and detailed (longitudinal) monitoring is of need (90). As
such, it is important to monitor patients in any clinical setting, for raising
awareness and for proper monitoring and intervention in the patients. A first
step is to investigate prevalence in each setting. This is the reason for the

project presented next.
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2.1. General objective

To determine the prevalence of MetS in female inpatients with MDD or SZ in
the Casa de Saude do Bom do Jesus (Braga, Portugal).

2.2.  Specific objectives

In patients with MDD or SZ that meet the inclusion criteria:

- Evaluate the central obesity;

- Assess the blood pressure;

- Determine the triglycerides, HDL and fasting plasma glucose circulating
levels in peripheral blood samples;

- Evaluate the intake of psychiatric medication;

- Assess the dietary intake and lifestyle behaviors via questionnaire.
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3.1. Subjects

The study followed a case study design, with consecutive sampling. The
calculated sample size was 190 patients, 135 for SZ and 55 for MDD, to be
recruited throughout a six-month period (September to March 2016). The
sample size was calculated using the software OpenEpi version 3.03,
calculate IC of 0.95 and significance level 0.05, for a recorded number of 374
patients (266 from SZ and 108 from MDD) admitted over 6 months (base year
2015); hypothetical proportion factor results in the population (p): 50% + / - 5;
effect of study design of 1.

In total, the study comprised patients hospitalized in the CSBJ, on the acute
ward due to clinical relapse. The inclusion criterion was: females, 18+ years of
age, with a MDD or SZ diagnosis, according to ICD-10, resorting to
pharmacologic mental health treatment with antipsychotic or antidepressive
drugs. Subjects were excluded if pregnant, unable to provide the informed
consent, or with concomitant SZ and MDD diagnosis. After inclusion and
exclusion criteria, of the 190 patients approached, a final sample of n= 80
patients were included in the analysis, n=40 MDD and n= 40 SZ patients.

The study was compliant with ethical standards, and free informed consent
was obtained from all potential study participants prior to study enroliment.
Submission to ethics committees was conducted prior to any data collection
and/or analysis. The author was committed to ensuring ethical principles
during the research and the study was conducted in compliance with good

clinical and research practices.

3.2. Assessments

A standardized data collection form was used. A socio-demographic
guestionnaire was used for data collection including: socio-demographic (age,
occupation, educational level, marital status); clinical data (age at onset, age
of diagnosis and duration of illness); data on current therapy (from medical
records); lifestyle behaviors [alcohol consumption, smoking (number of
cigarettes per day, and age at start of smoking), and physical activity and

dietary habits. The methodology is next described:
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3.2.1. Physical activity assessment

The Adaptation of the Modified Habitual Physical Activity Questionnaire
(Baecke) to the Portuguese population was used. The questionnaire consists
of eight items, grouped into two dimensions: AF-sport (4 items) - seeks to
assess the physical activity performed in sports or planned exercise practiced
during leisure time and AF-laser (4 items) - seeks to assess physical activity
in activities other than sport, practiced in leisure time (eg, walking, cycling)
(91). Independent self-reports of activities that the individual did over the past
12 months were identified and recorded.

The respondent was asked to remember and put a tick on the list given of any
of the physical activities (PA) which she had done during the last 12 month,
how many days in a week and time spent on each activity per week. All
answers are scored on a five point scale, except for the question regarding
sports practice. The higher the score of each item, the higher the level of
physical activity. For each of the two groups or dimensions of physical activity
results in a partial index, the total physical activity calculated by summing the
two partial values. Then the different physical activities were categorized into
light, moderate and vigorous levels of physical activities respectively. The
categories of physical activities were assigned intensity levels based on the
rate of energy expenditure as MET’s. Light physical activities were those
activities with score of <3 MET’s, moderate physical activities those with the
score of 3-6 MET’s and vigorous physical activities those with score of >6
MET’s (91).

3.2.2. Dietary habits assessment
Dietary habits were assessed via a food frequency questionnaire. The
guestionnaire aims to identify food consumption over the last year. The basic
structure of the questionnaire consists of two components: a list of foods and
a response section to the frequency with which individuals ingest these foods;
a semi quantitative food frequency questionnaire with 86 items, divided into 8
groups of foods, including: (i) First group: Dairy; (ii) Second group: eggs, meat
and fish; (iii) Third group: oils and fats; (iv) Fourth group: bread, cereals and

similar; (v) Fifth group: sweets and crayons, (vi) Sixth group: vegetable; (vii)
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Seventh group: fruits; and, (viii) Eighth group: drinks and miscellaneous.
Information is provided on how many times, on average, per day, week or
month each specific food is consumed over the last year (92). The
Mediterranean Diet score was calculated based on food frequency
guestionnaire described. Specifically, we first grouped the food in seven
categories, namely dairy products, cereals, vegetables, fruits, vegetables,
meat and fish. The value found we divide with caloric intake, and calculated
the mean of the 7 categories. A value of O or 1 was assigned to each of the 7
groups using mean as cutoffs. For beneficial components (fruits, vegetables,
legumes, cereals, and fish), each subject whose consumption was below the
mean was assigned a value of 0, and each subject whose consumption was
at or above the mean was assigned a value of 1. For meat and dairy products,
each subject whose consumption was below the mean was assigned a value
of 1, and each subject whose consumption was at or above the mean was
assigned a value of 0. For fat intake, we used the ratio of daily consumption of
monounsaturated lipids to saturated lipids (again using mean cutoffs for
assignment values of 0 for low and 1 for high). For alcohol intake, each
subject was assigned a score of 0 for either no consumption (0 g/d) or more
than moderate (30 g/d) consumption and a value of 1 for mild to moderate
alcohol consumption (0 to 30 g/d). Finally the Mediterranean diet score was
generated for each participant by adding the scores in the food categories

(ranging 0-9) with a higher score indicating higher adherence (93,94).

3.2.3. Anthropometric Measurement
The following anthropometric measures were assessed: bodyweight, height,
skinfolds, abdominal circumference, body mass index and percentage of fat

mass. The methodology is next described.

3.2.3.1. Weight and height measurements
Bodyweight or body mass was measured using a Seca weighing scale, with
the subjects using minimal clothing and standing in the Centre of the scales
without support and with the weight distributed evenly on both feet. Height

was measured with a stadiometer, the patient standing, barefoot, with heels
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together, arms extended along the body and back straight (95). Calibration
was done every morning before starting the work using a standard weight.
BMI for each respondent was calculated by dividing weight (kilograms) with

height squared (meter). BMI of 30kg/m2 and over was taken as obesity (95).

3.2.3.2. Circumference measurements
Waist circumference was taken using a non-stretchable tape measure, at the
midpoint between the iliac crest and the lower rib when the patient is relaxed,
assuming standing position (95). The measurement above 88cm in women
was considered as central obesity. This was according to the criteria of IDF
(18). Hip was taken using a non-stretchable tape measure, with the subject
assumes a relaxed standing position with the arms folded across the thorax.
The subject’s feet should be together and the gluteal muscles relaxed. The
girth is taken at the level of the greatest posterior protuberance of the buttocks
which usually corresponds anteriorly to about the level of the symphysis
pubis. Calf was taken using a non-stretchable tape measure, with the subject
assumes a relaxed Standing position with the arms hanging by the sides. The
subject’s feet should be separated with the weight evenly distributed. The
maximum girth of the calf is at the marked Medial calf. Arm was taken using a
non-stretchable tape measure with the subject assumes a relaxed standing
position with the arms hanging by the sides. The subject's right arm is
abducted slightly to allow the tape to be passed around the arm. The girth of
the arm is measured at the marked level of the medial-acromial- radial. The
tape should be positioned perpendicular to the long axis of the arm (95). The
cardiovascular risk was calculated with the Waist / hip ratio (WHR). It was
calculated from the division of the waist circumference by the value of the
circumference of the hip. The ratio of waist to hip circumference greater than
0.82 for women, which characterize the central distribution of fat, has been

used to identify individuals with increased cardiovascular risk (96).

3.2.3.3. Skinfolds measurements and % fat mass
Skinfolds was measured with the patient assuming a relaxed standing

position, with the arms hanging by the sides, the measurement sites were the
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triceps, subscapular, biceps, and supra iliac (95). Triceps skinfold was
measured while the subject assumed a relaxed standing position with the left
arm hanging by the side. The right arm should be relaxed with the shoulder
joint slightly externally rotated and elbow extended from the side of the body
(95). For the subscapular skinfold the subject must assume a relaxed
standing position with the arms hanging by the sides. For the biceps skinfold
the subject must assume a relaxed standing position with the left arm hanging
by the side. The right arm should be relaxed with the shoulder joint slightly
externally rotated and elbow extended from the side of the body and finally
the supra-iliac was measured with the subject assumes a relaxed position
with the left arm hanging by the side and the right arm abducted to the
horizontal (95). Body fat was calculated from density using Siri's (1956)
equation: % fat = (4.95/ density -4.50) x 100. Where Density =1,1567-
0,0717logio (skinfold triceps + biceps+ subscapular + supra-iliac ), Durnin
equation (97).

3.2.4. Blood pressure measurements

Blood pressure was measured with a standard apparatus, digital
sphygmomanometer, with values presented in mm Hg; the patient was seated
and at rest. It was measured twice, with a minimum interval of one minute,
calculating the average values of the systolic and diastolic pressures
obtained. The systolic pressure of above or equal to 140 mmHg and diastolic
pressure above or equal to 90 mmHg was regarded as a high blood pressure
(18).

3.2.5. Biochemical tests
Fasting blood sample was drawn to evaluate glucose, high density lipoprotein
(HDL) cholesterol and triglycerides. Laboratory tests were performed at the

Hilario de Lima Laboratory following established accredited protocols.

3.3. Diagnosis criteria for the metabolic syndrome
Metabolic syndrome was diagnosed according to the criteria of the

International Diabetes Federation (IDF) summarized below (18):
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1) Central obesity (defined as waist circumference, for European woman
over 80 cm);
2) The presence of any two of the four following factors:

a. raised triglyceride levels 2 1.7 mmol / L (150mg / dL);

b. reduced HDL cholesterol: <29.01 mmol /| (50mg / dl) in females
(or treatment for specific These lipid abnormalities);

c. raised blood pressure (systolic BP = 130 or diastolic BP = 85
mmHg) (or treatment of previously diagnosed with
hypertension);

d. raised fasting plasma glucose [FPG = 5.6 mmol / L (100mg /
dL)]; (or previously diagnosed with type 2 diabetes);

3.4.  Statistical analysis

The data analyses were done using the Statistical Package for Social
Sciences (SPSS) v23. Parametric and non-parametric tests were performed.
For the variables that follow the normal distribution the mean, median,
standard deviation were calculated; comparisons were made with the T-test
and correlations assessed through the Pearson correlation coefficient.
Variables that did not follow the normal distribution were compared by the

Mann-Whitney test. Percentages were compared with the Chi-square test.
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4.1. General characteristics of the study sample

The characterization of the study population is summarized in Table 1. The
socio-demographic profile of the subjects was assessed with the use of
descriptive statistics. During the study period, 80 female patients were
included (50% MDD and 50% SZ). The overall mean age of the participants
was of 51.5 years (SD=13.3; range 24 - 75 years). The mean age between
the two groups was not statistically different (MDD and SZ mean age was
49.1+11.9 and 53.5 +13.2 respectively; t (7s) = 1.5; p = 0.127). But as for age
according the group (< 50 and > 50), and age of biological note due to
menopause considerations, the groups were different [ x 2 @ = 4.05; p =
0.044]. The majority of the MDD patients were below the 50 years (n = 24,
60%), while the majority of the SZ patients were above 50 years (n=25, 61%).
Regarding the educational level, there were no differences between groups |
x 2 @ = 5.5; p = 0.137], but in MDD the majority had between five and nine
years of school (n = 17, 42%) followed by less than five years 10 (25%), while
although in SZ patients the majority had less than 5 years of school year (n =
16, 40%) followed by between nine and twelve years of school (n = 12, 30%).
As for the working status, the groups were different [ x 2 @ = 7.3; p = 0.025];
the majority of MDD was employed 17 (43%) and the SZ patients were mainly
pensioners (n = 21, 53%). Both MDD and SZ patients were predominantly
married, but there a statically significant differences in marital status between
the two groups [x° 3 = 9.1; p = 0.027], with a higher percentage of SZ
patients being single and of MDD divorced. Finally, in both groups the majority
of participants were currently living with a partner or a relative (all sample,
83%).
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Table 2 - Sociodemographic characteristics

Variable Participants
MDD (N=40) SZ (N=40) p

Age (mean +SD) 49.1+11.9 53.5+13.2 0.127°
Age group N (%) 0.044*°
<50 24(62) 15(39)
>50 16(39) 25(61)
Education level N (%) 0.137°
<5 years 10(25) 16(40)
5-8 years 17(42) 8(20)
9-12 years 8(20) 12(30)
>12 years 5(13) 4(10)
Marital status N (%) 0.027+°
Single 5(13) 15(38)
Married 23(58) 17(43)
Divorced 11(28) 5(13)
Widowed 1(3) 3(8)
Working status N (%) 0.025*°
Unemployed 9(23) 13(33)
Employed 17(43) 6(15)
Pensioner 14(35) 21(53)
Living With N (%)
Single 7(18) 7(18)
Other people 33(83) 33(83)

*p < 0.05 was statistically significant °Independent —t test ° chi-square test

4.2. Characterization of lifestyle and of clinical variables

Table 3 summarizes the health indicators of the participants. Both MDD and
SZ patients were predominantly nonsmokers and non-alcoholic beverages
drinkers, with less than 25% reporting smoking or drinking habits. There were
no differences on the level of physical activity between the groups [MDD (2.4
+0.57) and SZ (2.5 +0.62); t (7sy = 0.55; p = 0.579]. All participants currently
preformed some physical activity, even though mostly light (<3 MET’s) in both
groups [MDD 34 (85%) and SZ 32 (80%)]. Diet habits evaluated were by
Mediterranean diet score (range 0 to 9, higher scores means high
adherence), with no differences noted between groups [MDD (3.9£1.5) and
SZ (3.8 1.8); t (718 = 0.2; p = 0.842]. The score ranged from 0 to 7 and the
majority of the inpatients had moderate adherence (MDD 47% and SZ 50%).
The median duration of illness was identical between groups [U=716.5,
p=0.421; median = 12 years (15) in MDD and 14 years (24) in SZ], as was the
number of admissions [U = 662, p = 0.179; median = 3 (3) in MDD and 4 (5) in
SZ]. The main comorbidity in both groups was hypertension (SZ 22% and
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MDD 18%), followed by diabetes mellitus (12% in MDD and 15% in SZz). All
patients were in polypharmacy. The median number of psychiatric medication
was identical [U = 683.5, p = 0.238); 3 (1) in MDD and 3 (2) in SZ]. All patients
were taking benzodiazepines, all MDD patients were taking antidepressants
and all SZ patients were taking antipsychotics. In addition, 48% of MDD were
also given antipsychotics and 42% of SZ individuals were taking
antidepressants. Regarding antipsychotic medication the majority of both SZ
patients and MDD patients were taking atypical or second generation
antipsychotic (75% SZ and 33% MDD). Regarding antidepressive medication,
MDD patients were taking combined antidepressive (48%) and SZ patients
were taking selective serotonin reuptake inhibitor (18%). As for the
comorbidities, patients were receiving medication for reduce blood pressure

and for diabetes when appropriate.

Table 3 - Characterization of lifestyle and clinical variable

Variable Participant p
MDD Sz

Smoking N (%) 10(25) 7(18) 0.412?%

Alcohol drinks N (%) 9(23) 5(13) 0.283%

Mediterranean diet score(mean +SD) 3.8t1.5 3.8+1.8 0.842?%

Low adherence (0-3) N (%) 15(38) 15(38)

Moderate adherence (4-5) N (%) 19(47) 20(50)

Higher adherence (6-9) N (%) 6(15) 5(12)

Physical activities (mean +SD) 2.4+0.5 2.5+ 0.6 0.579°

Light (<3METs) N (%) 34(85) 32(80)

Moderate (3-6 METs) N (%) 6(15) 8(20)

Duration of illness(median, IQR) 12(15) 14(24) 0.421°

Number of admission(median,IQR) 3(3) 4(5) 0.179°

Comorbid diagnoses N (%)

History of hypertension 7(18) 9(23) 0.576%

History of diabetes 5(13) 6(15) 0.745%

History of dyslipidemia 4(10) 6(15) 0.499%

Number of psychiatric medication (median, IQR) 3(1) 3(2) 0.238°

Antipsychotics medication N % 18 (45) 40 (100)

Atypical 13(33) 30(75)

Typical 4(10) 2(5)

Combined 1(3) 8(20)

Antidepressants medication N % 40 (100) 16 (40)

SSRIs 13(33) 7(18)

SNRIs 8(20) 6(15)

Combined 19(48) 3(8)

Benzodiazepine 40 (100) 40 (100)

Others medication N (%)

Antidiabetic 5(13) 6 (15)

Blood pressure-lowering 7(18) 9 (23)

Lipid-lowering 5(13) 5 (13)

% chi-square test ° Independent —t test °Mann-Whitney
SSRI, selective serotonin reuptake inhibitor; SNRI, serotonin noradrenaline reuptake inhibitor.
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4.3. Descriptive statistic of the main cardiovascular risk factors

Both patient groups displayed abnormal waist circumference/hip ratio, which
was more pronounced and statistically significantly higher in the SZ [mean =
0.88 (0.09) in MDD and 0.93 (0.1) in SZ patients, p = 0.009]. Of notice, 92% of
SZ and 70% of the MDD presented ratios above the normal cut-off of 0.80. No
differences were observed among groups with respect to body mass index or
to the WHO corresponding classifying categories (p = 0.177). Most were
overweight [MDD (30%) and SZ (40%)] or obese [MDD (28%) and SZ (38%)].
The mean of % fat mass index was 38 for MDD and 40 for SZ, which is
identical (p = 0.102). A descriptive analysis was done for each of the
components of MetS. Measurement of abdominal circumference was elevated
(> 80 cm) in both groups, higher in SZ patients (p = 0.032). The medians of
the HDL values were inferior to the cutoff point (< 50 mg/dl) in both groups.
The median triglyceride levels, blood pressure and fasting glucose were
normal for patients in both diagnostic categories. Table 4 summarizes the

data.

Table 4 - Descriptive statistic of the main cardiovascular risk factors

Variable Participant p
MDD Sz

Waist / hip(mean +SD) 0.88+ 0.09 0.93+0.1 0.009%
Waist/hip >0.80 N (%) 28(70) 37(92.5) 0.01°
Body mass index(mean £SD) 27.1+54 28.8+5.3 0.177%
Underweight N (%) 3(7.5) 1(2.5) 0.281°
Normal N (%) 14(35) 8(20)

Overweight N (%) 12(30) 16(40)

Obesity N (%) 11(27.5) 15(37.5)

% fat mass (mean +SD) 37.8+6.1 40+ 5.8 0.102%
Systolic blood pressure (mean +SD) 117.3+11.2 121.1+17.1 0.410%
Diastolic blood pressure (mean +SD) 74.3+19.9 73.4+ 9.8 0.715a
Waist circumference (mean £SD) 89.9+ 15 97.3+ 15.6 0.032*°
Fasting Glucose (median, IQR) 89(18) 90(22.8) 0.592°
HDL- C (median, IRQ) 47(17.5) 46(14.3) 0.114°
Total cholesterol(median, IQR) 196(40.8) 199.5(41.3) 0.447°
Triglycerides(median, IQR) 124(60) 130(78.5) 0.393°

*p < 0.05 was statistically significant * Independent —t test °Chi-square test © Mann-Whitney
HDL-C, high density lipoprotein cholesterol

4.4. Prevalence of metabolic syndrome and number of components
Table 5 lists the components used by the various scientific organizations to

define metabolic syndrome, as well as the % of individuals, in both patient
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groups fulfilling the criteria for being classified with metabolic syndrome. The
prevalence was always higher in the SZ group, even though reaching
statistical significance only when considering the definition by the NCEP ATP
[Il. Thirty eight percent up to 55% of the individuals with SZ fulfilled criteria for
metabolic syndrome, while in the case of MDD the levels varied from 20-38%,
depending on the classification system. When decomposing for the numbers
of Mets components, 94% of participants had at least one or more criteria,
being the presence of the presence of 2 the most abundant in MDD (35%)
and 3 criteria in SZ (25%)).

Table 5 - Prevalence of metabolic syndrome and number of its components

N (%) Diagnostic p
Metabolic syndrome MDD SZ
Prevalence by IDF 37(46) 15(38) 22(55) 0.116
Prevalence by NCEP ATP I 33(41) 11(28) 22(55) 0.012*
Prevalence by WHO 23(29) 8(20) 15(38) 0.084
Number of components
0 5(6.3) 3(8) 2(5)
1 15(19) 8(20) 7(18)
2 23(29) 14(35) 9(23)
3 17(21) 7(18) 10(25)
4 11(14) 6(15) 5(13)
5 9(11) 2(5) 7(18)

*p < 0.05 was statistically significant

4.5. Prevalence of metabolic syndrome components

In overall terms, the most common MetS component was central obesity (>
80), found in 79% (n = 63) of all patients, followed in decreasing order by
reduced HDL cholesterol (or treatment for specific lipid abnormalities) 65% (n
= 52), hyperglycemia (or treatment and previously diagnosis) 41% (n = 33),
hypertriglyceridemia (or treatment) 38% (n=38), and hypertension (or
treatment) 29% (n = 29). No differences were observed between the groups.

Table 6 summarizes the data.

41



Table 6 - Prevalence of metabolic syndrome components according IDF criteria

Variable All frequency (%) MDD (%) SZ (%) p
Central obesity (WC > 80) 63(79) 29(73) 34(85) 0.172
Higher Blood pressure; = 130 /85mmHg (or treatment) 23(29) 10(25) 13(33) 0.459
Reduced HDL:< 50 mg/dl (or treatment) 52(65) 25(65) 26(65) 0.999
Triglycerides = 150 mg/dI (or treatment) 30(38) 11(28) 19(48) 0.065
Glucose = 100 mg/dl (or treatment) 33(41) 15(38) 18(45) 0.496
Chi-square

4.6. Prevalence of metabolic syndrome, by sociodemographic and
clinical characteristics

The prevalence of MetS is by sociodemographic, clinical and lifestyle
characteristics of participants are shown in Table 7 and 8. Regarding de
sociodemographic characteristics it was observed a progressive rise in
prevalence with increasing age in both groups, but only reached significance
in MDD patients (p = 0.04). Other characteristics were not significantly
associated with MetS. In both groups the prevalence was increased in
overweight patients, but was more pronounced, reaching statistical
significance, in SZ patients (p = 0.03). Diet habits, as evaluated by the
Mediterranean diet score, associated with MetS presence only in MDD
patients (p = 0.04). Others lifestyle factors such as smoking, physical
activities, and alcohol consumption were not found to have a significant
association with presence of the MetS. Antipsychotics and antidepressive in
general, were not associated with MetS. Regarding the MetS components
only increased waist circumference (central obesity) was associated with

antipsychotic medication (p = 0.02).
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Table 7 - Prevalence of metabolic syndrome, by sociodemographic, lifestyle

and clinical characteristics

Variable MDD p SZ p
Age group 0.04* 0.87
<50 years 6(25) 8(53)

>50 years 9(56) 14(56)

Marital status 0.17 0.64
Single 1(20) 8(53)

Married 7(30) 11(65)

Divorced 7(63) 2(40)

Widowed 1(0) 1(33)

Working status 0.65 0.12
Unemployed 4(44) 8(62)

Employed 5(29) 1(16.7)

Pensioner 6(43) 13(62)

Education level 0.59 0.89
<5 years 4(40) 10(63)

5-8 years 8(47) 4(50)

9-12 years 2(25) 6(50)

> 12 years 1(20) 2(50)

Living With 0.04* 0.12
Single 5(71) 2(29)

Other people 10(30) 20(61)

Smoking 0.71 0.99
No 12(40) 18(55)

Yes 3(30) 4(57)

Alcohol use 0.70 0.64
No 11(35) 20(57)

Yes 4(44) 2(40)
Mediterranean diet score 0.04* 0.45
Low (0-3) 6(40) 8(53)

Moderate (4-5) 9(47) 10(50)

Higher (6-9) 0 4(80)

Physical activities 0.99 0.99
Light (<SBMETS) 13(38) 18(56)

Moderate (3-6 METS) 2(33) 4(50)

Duration of iliness 0.86 0.14
<10 years 5(36) 5(39)

>10 years 10(39) 17(63)

BMI 0.08 0.03*
Normal 4(25) 2(22)

Overweight 8(67) 12(75)

Obesity 3(27) 8(53)

*p < 0.05 was statistically significant Chi-square test
BMI, body mass index
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Table 8 - Associations of metabolic syndrome and its individual components with the psychotropic medication.

_ ) Raised Raised fasting blood Reduced Raised

Psychopharmacological MetS Increased Waist _ _
) blood glucose HDL triglycerides
Treatment circumference
pressure cholesterol
N % p N % p N % p N % p N % p N % p

Antipsychotic 0.77 0.02* 0.96 0.12 0.79 0.39
No (n=22) 9(41) 14(63) 2(10) 7(33) 12(57) 5(24)
Atypical (n=43) 21(49) 34(79) 5(12) 17(41) 28(67) 16(38)
Typical (n=6) 2(33) 6(100) iy - 3(50) 2(33)
Combined (n=9) 5(56) 9(100) 1(11) 3(33) 5(56) 5(56)
Antidepressive 0.37 0.52 0.92 0.67 0.71 0.61
No (n=24) 12(50) 20(83) 3(13) 8(33) 17(71) 11(46)
SSRI (n=20) 8(40) 17(85) 2(10) 5(29) 11(61) 6(33)
SNRI (n=14) 9(64) 11(79) 1(11) 7(50) 9(64) 5(36)
Combined (n=22) 8(36) 15(68) 3(14) 7(32) 12(55) 6(27)

Chi-square test Fischer exact test *p < 0.05 was statistically significant

SSRI, selective serotonin reuptake inhibitor; SNRI, serotonin noradrenaline reuptake inhibitor
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4.7. Relationship of number of Mets components with socio-
demographic, lifestyle and clinical date

Correlation analysis was carried out using the Spearman Correlation
Coefficient. A positive correlation between number of Mets components and
age was observed, but reached statistically significance only in the MDD
group (r = .47; p < 0.01). Both groups had a positive and significant correlation
with the % fat mass. In the SZ group, a positive significant correlation was
also observed for the waist/hip ratio (r = .517; p < 0.01). The duration of
illness was positively associated only in SZ patients (r = .327; p < 0.05).
Number of admissions, number of psychiatric medication, Mediterranean diet
score and physical activity were not statistically significantly correlated. Table

9 summarizes the data.

Table 9 - Relationship of number of Mets components, with socio-

demographic, lifestyle clinical date.

Variable Number of MetS criteria
MDD SZ
Age A79%* 122
Weight .218 373*
Physical activity -.209 -.128
Mediterranean diet score -.290 .029
Iliness duration .101 .327*
Number of admissions .027 .044
Number of psychiatric medication .155 .029
Body mass index .372* .287
%fat mass 428** S547**
Waist/hip .538** .339*

*Correlation is significant at 0.05 level **Correlation is significant at 0.01 level

4.8. Correlations of MetS components, Mediterranean diet, clinical
characteristics

Correlation analysis was carried out using the Spearman Correlation

Coefficient. A positive correlation between systolic blood pressure and

number of admission was observed, but reached statistically significance only

in the SZ group (r = .425, p < 0.01). Diastolic blood pressure and waist

circumference had positive correlation with number of admission and illness

duration but reached statistically significance only in SZ group. A negative and
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significant correlation between Mediterranean diet score and waist
circumference was observed only in SZ patients (r = —.448, p < 0.01) and
positive association with fasting blood glucose and HDL-cholesterol in MDD
patients (r =.363 and r = .410, p < 0.05).
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Table 10 - Correlations of MetS components, Mediterranean diet score clinical characteristics

Variable Fasting blood ) ) HDL- Systolic blood Diastolic blood Waist
Triglycerides .
glucose cholesterol pressure pressure circumference

MDD Patients

Number of admissions -.029 -.131 -.139 .086 .093 126
lliness duration -.070 -.261 .204 .136 .081 114
Number of psychiatric

o =277 .094 -.296 .048 .016 .166
medication
Mediterranean diet score 363* -.207 .410* -.259 -.199 -.195
SZ patients
Number of admissions -.024 123 -259 425%* .402~% 447
lliness duration .216 .186 -.317* 251 371~ 449**
Number of psychiatric

o -12 171 .028 .038 .049 .228
medication
Mediterranean diet score .049 .156 .229 -.152 -.139 -.448**

*Correlation is significant at 0.05 level; **Correlation is significant at 0.01 level
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5. DISCUSSION AND CONCLUSION
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5.1. Prevalence of metabolic syndrome and its components

Different studies and systematic reviews have shown the large variations in
MetS prevalence in severe mental illness worldwide according to
geographical area, gender and ethnic group, suggesting that genetic and
environmental factors play an important role in the risk for MetS (1,3). It is
important to determine the prevalence of MetS and associated risk factors,
across populations and community settings, as its identification is required for
recommendations on lifestyle changes and/or pharmacological treatments
(16). More so, such need is particularly relevant in patients with severe mental
iliness, if considering that MetS is also important for the prognosis of mental
illness in itself, since it may lead to reduced adherence to therapy and to
functional limitations. To date, to our knowledge, there had been no
epidemiological studies conducted on the prevalence and associated risk
factor of MetS in the inpatients of the “Casa de Saude do Bom Jesus”. Thus,
here the purpose of this case study was to determine the prevalence of MetS,

and its associated risk factors, in the female inpatients with SZ or with MDD.

Summarily, we found a prevalence of MetS of 46% by IDF and the 41% ATP
[l criteria, respectively. This prevalence is both higher than that reported for
the general population (which ranges from 4.7 to 18.3%) (19), and the mental
illness population (32%) in Europe (1). Albeit here the prevalence being within
the range reported across populations (25 and 59%) (1), the prevalence is
rather high compared to the international data on severe mental illness, which
places the mean prevalence at 34% among mental illness patients, as
indicated in a recent meta-analysis (2). The data does follow studies in
specific countries where concern has been raised. In Australia, where the
overall prevalence is 54% with IDF criteria and 49% with NCEP ATP Il
criterion (2003) (61), researchers indicate that such high prevalence among
patients who use public mental health services warrants urgent attention from
service provider. Regarding specifically females, a study in Brazil reported a
prevalence of MetS of 48.1% using the NCEP ATP Il criteria 2003 definition
(59), and a study in menopausal women, also in Brazil, indicates a prevalence
of 50.6% (98).
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In Portugal, in the general population MetS it is found at 27.5% (adjusted for
gender, age and size of region) and in females at 28.7% (20).

Here, the prevalence of MetS was higher in SZ patients (55% compared to
37.5% in MDD), but the difference as only significant with NCEP ATP Ili
criteria, which is in line with a recent systematic review and meta-analysis (2).
Among studies that directly compared patients with schizophrenia, bipolar
disorder and major depressive disorder, no significant differences in the
prevalence of MetS among groups was noted when using the IDF and the
NCEP ATP lll criteria, with no statistical difference in both man and female
(2). Here, the MetS prevalence in SZ patients (55% IDF and NCPT ATT IlI)
was high compared to rates reported worldwide in meta-analyses that
considered only SZ patients (62). It was reported an overall 35.3% prevalence
rate by IDF and 28.6% by NCPT ATT Ill. In psychiatric inpatients the
prevalence has been reported at 30.4%, and in female at 34.8% (2,21).
Regarding MDD patients, the prevalence was relatively close to the reported
in a meta-analysis (36%) (2), but high when compared to some studies [e.g.
24.8% in a German female population (19) and 20.2% in the Netherlands
(99)]..

When considering the MetS components, increased waist circumference
(central obesity) was the most prevalent of metabolic changes. The results
are in agreement with the findings in a recent meta-analysis, where, overall,
the proportion of patients with abdominal obesity was 50.3% by the ATP
definitions and 63.2% according to IDF (2). This data, may indicate for lifestyle
factors such as diet, inactivity, alcohol consumption and smoking, but also the
effect of the use of psychotropic drugs cannot be overlooked (1,31,100). In
severe mental illness patients weight gain induced by psychoactive drugs is a
main factor leading to the metabolic dysfunctions. Atypical antipsychotics,
such as clozapine and olanzapine, and some antidepressants, especially
tricyclics, and noradrenaline serotonin reuptake inhibitors, are recognized to
increase appetite (23,87,88,101). Mores so, the secondary sedation of the
some drugs leading to sedentary lifestyle is also a recognized problem

(23,87,88,101). This places the population under study with higher risk of

52



diabetes mellitus, cardiovascular disease (since central obesity is considered
a reliable predictor of risk for cardiovascular disease) and other metabolic
risk-related conditions (69).

Here, a more puzzling finding was the HDL-cholesterol, where a higher rate
of low HDL-cholesterol was found (65 %) compared to results of a meta-
analysis (44.7%) (2). HDL-cholesterol is of importance in the prevention of
cardiovascular disease, in that it decreases the relative risk. It plays a role in
reversing cholesterol transport, and preventing oxidation and aggregation of
LDL-c particles in the arterial wall, thereby decreasing the atherogenic
potential of this lipoprotein (102). We also found a high prevalence of
hyperglycemia in our study population (25% in MDD and 43% in SZ patients).
The prevalence of hyperglycemia in recent meta-analysis was reported to be
approximately 18.8% in patients with severe mental illness (2). Higher central
obesity, as was here found, is associated with insulin resistance and
consequently hyperglycemia (27,28). The high prevalence of diabetes in
mental illness should lead us to pay more attention to mental illness patients,
as they are at increased risk for a high prevalence of hyperglycemia. A
genetic component may also play a role. Diabetes and SZ may share familiar
risk factor or common genetic predisposition (5). This is important, showing
that it should improve screening in these patients, given its serious impact on
quality of life and the known association with higher levels of morbidity and
mortality. Here, hypertriglyceridemia (overall prevalence in our sample 38%)
was similar to that in other studies (2,21,103). Of note, this is a
marker/indicator of insulin resistance, further aggravating hyperglycemia in
these patients (28,104). Hypertension in both groups was similar compared to
other studies (2,76), including a study in the Portuguese general population,
where the data for the year 2015 showed a frequency of prior diagnosis of

hypertension of 29.5% in adult female adult (105).

Overall, the findings indicate that notwithstanding the 46% of overall
prevalence of MetS in the sample, when decomposing for the numbers of
MetS components 94% of participants had at least one which indicates that

these patients are at elevated risk for developing MetS in the future. Finally, in
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our study no differences were observed related with the prevalence of MetS
individual components between the disease groups. There are several
possible explanations for that, including that patients in both groups have
similar lifestyle risk factors such as smoking, alcohol drinking, inactivity and
use of the same psychotropic medication.

5.2. MetS: Clinical, lifestyle and sociodemographic characteristic

In respect to comorbidities, systemic hypertension was found to be the most
prevalent comorbidity in both groups (18% in MDD and 23% in SZ patients),
followed by diabetes and dyslipidemia. Our result was different from many
studies in severe mental illness in which the most frequent comorbid was
dyslipidemia (48.7% - 70%) (21,54,106). One of the reasons may be related
to the fact that there is already a high prevalence of hypertension amongst the
Portuguese female population (29%) (105).

In general, polypharmacy is very common within the mental health population
ranging from 13% to 90%, and it is reported that in inpatients with SZ more
than 50% are on polypharmacy (107,108). In our study, all patients were on
polypharmacy, with a mean of three different medications per patient. Forty
percent of SZ patients on antipsychotic therapy were also being treated with
antidepressants. This is similar to the prevalence rate reported in other
studies (107-109). Forty five percent of MDD patients on antidepressants
were also taking antipsychotic this is also in line with other studies (110). In
contrast, the use of benzodiazepines (100%) was higher compared to other
studies (111,112), and perhaps it is due to being a female population. Studies
show that a greater number of benzodiazepines and other psychotropic
medications are prescribed in women (108). Still, surprisingly, albeit the
literature indicates that patients using antipsychotics in general, especially
clozapine and olanzapine, and also some antidepressants, are consistently
found to have a higher rate of MetS and its components (2,3,10,113), here
this association was not found. This is puzzling since while the risk of MetS
increases with the duration of medication and in our sample does not have the

same duration of consumption of medication, we did find an association of
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increased waist circumference with antipsychotic medication as also indicated
in the literature (21,52,70,88).

Increased body mass index and its association with MetS has been reported
(2). Here, similarly, we found a high rate in both MDD and SZ patients (30%
overweight and 28% obese and 40% overweight and 38% obese,
respectively). The finding is of clinical relevance. Body mass index is an easily
obtainable measurement and if it is routinely measured it might inform
clinicians of the potential risk of MetS and the consequent risks of
cardiovascular morbidity and mortality and help in the choice of medication
and patient management (11, 59). A positive association of the number of
criteria with percentage of % fat mass, waist/hip ratio, duration of disease
(only SZ) and weight (only SZ) was also found, furthering indicating for the
need of a an holistic approach in patient care (11,59).

Different studies report factors such as, illness duration, number of
admissions and number of medication taken as associated with the individual
components of the metabolic syndrome (2,19), but in our study this was not
the case. This lack of association may be explained by a recall bias as these
measures are, in part self-reported. More so, albeit the higher intake of
alcohol and smoking on mental health patients, and its effect, MetS having
been largely studied (24,40), here in both groups smoking rates were lower
than those reported (25% vs 39.8 % in MDD vs and 17.5% vs 60-90% in SZ)
(53, 56, 72). However, the all-female characteristic of the sample is of note.
We did not find studies done only in SZ and MDD female patients, considering
for smoking rate and/or prevalence, although here the noted prevalence of
smoking is higher when compared to the Portuguese female population
(overall 11%, and >55 years old decreased to 5%) (114). Similarly, alcohol
consumption in our study the rate was low (MDD 22.5% and SZ 12.5%) even
when compared with Portuguese women (65%) (115). Again, a response bias

(self-report) is of note.

Of consideration is also physical activity. People with severe mental illness

often have poor physical activity and this sedentary behavior can lead to
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increased risk of developing diabetes and heart disease (57,76). In our study
sample, both groups were characterized by light physical activity/ sedentary
behavior (80 to 85%).

Different studies report favorably association of Mediterranean diet with
reduction in the risk of death, including deaths from cardiovascular disease ,
and a possible role in improving mental health and protecting against MetS
(116-118). Here, we observed that consuming a Mediterranean-style dietary
pattern was favorably associated with avoiding metabolic syndrome traits,
such as less abdominal obesity in SZ patients, and increase the HDL-
cholesterol and lower prevalence of MetS in MDD patients.

Finally, the variability of MetS among psychiatric patients by socio-
demographic characteristics has been studied extensively. A progressive rise
in prevalence was observed with increasing age, from 25% in those aged
below 50 to 56 % in those over 50 years old (2,19,21). In the Portuguese
general population, higher prevalence varies according to age, showing a
higher prevalence in females over 50 years of age (reported as 39.2%) (20).
This increase with age can have several explanations, one of them being that
the advanced age in itself has physiological changes that are implicated in the
pathophysiology of MetS. More so, if mental illness arises at a younger age,
the individual will have a longer exposure to MetS risk factors, such as
antipsychotics, by the time he/she reaches an older age. Again, the full
medication history was here impossible to assess, preventing such analysis.
Finally, here, an association with MetS was also found in MDD patients living
alone (presented a higher MetS rate, range from 30% to 71%). However,
despite these findings, in general weak associations were found between
MetS and sociodemographic factors; confirming that the pathophysiology of

the syndrome is multifactorial.

5.3. Limitations
Some study limitations should be addressed. First, because of the small
sample size, and its all-female inpatient characteristic, the results should not

be generalized to males, to the general population or to other contexts. Still,
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by working with a more homogeneous group, the effects of variability between
groups to consider in analysis were reduced. Second, in addition, patients
took different types of psychiatric medication, drug combinations, in both
groups, including that all were taking benzodiazepines. This precludes a
rigorous analysis on the effect of medication type. Finally, self-reporting was
used to assess physical activities and dietary habits, alcohol consumption and
cigarette smoking. Patients may omit information on purpose, since most of
them know the disadvantages of these unhealthy life styles, or may not recall.
The use of dietary data that derived from a food frequency questionnaire to
calculate the Mediterranean diet score is another potential limitation. The
guestionnaire aims to identify food consumption over the last year, and is also
self-report. In these cases it would have been an advantage if they were filled
by caregivers so that verification could take place. Clinical variables, such as
illness duration and number of admission, also require further methodological
considerations. For instance, even if based on self-report with clinical history
confirmation via medical records, some patients may have forgotten and, in
some cases, the clinical process may lack this information. This would allow
to more exploring correlations between these and other variables of interest.

This work should, therefore, be considered as the pilot of a larger study.

5.4. Conclusions

The results of the study suggest that the prevalence of MetS and its
components among patients with severe mental illness is high irrespective of
the diagnoses of MDD or SZ, with a consequent risk of developing diabetes,
hypertension and cardiovascular disease and lead to increase mortality. A
total of 94% of the patients presented at least one criterion of the MetS, being
an increased waist circumference (central obesity) the most prevalent
component of MetS. Important hemodynamics alterations were also of note,
emphasizing the need of screening before starting the treatment with
psychotropic drugs (antidepressants and antipsychotics), assisting in the
correct choice of medication, looking for risk and benefit, and have particular
attention to these aspects in patient follow-up. These data help to think about

strategies for the management and prevention of the MetS. Strategies may be
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based on lifestyle changes, which may be of particular relevance due to their
modifiable nature as factors with great impact on MetS. On the other hand,
health professionals should look at the mentally patient as a whole and not
simply look at the mental illness and carefully evaluate the medication and
give what is really necessary. Again, the current findings may emphasize the
critical need for metabolic screening and management especially among
patients with severe mental illness and principally with long duration of
disease. Further prospective studies are needed to confirm our findings. Care,
with precise and detailed longitudinal monitoring is of need. As such, it is
important to monitor patients in any clinical setting, for raising awareness and

for proper monitoring and intervention in the patients.

5.5. Final remarks and future research perspectives

Improved patient care in what regards lifestyle advice could be a health plan
and policy to implement at the Casa de Saude do Bom Jesus, strengthening
good health habits in all patients regardless of diagnosis. It would be useful to
design longitudinal studies with a higher sample size and devise small doable

intervention studies.

58



REFERENCES

59



60



Kucerova J, Babinska Z, Horska K, Kotolova H. The common
pathophysiology underlying the metabolic syndrome , schizophrenia
and depression . A review. Biomed Pap Med Fac Univ Palacky
Olomouc. 2014;158(XX):208-14.

Vancampfort D, Stubbs B, Mitchell AJ, De Hert M, Wampers M, Ward
PB, et al. Risk of metabolic syndrome and its components in people
with schizophrenia and related psychotic disorders, bipolar disorder and
major depressive disorder: a systematic review and meta-analysis.
World Psychiatry [Internet]. 2015;14(3):339-47. Available from:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=4592657 &too
|I=pmcentrez&rendertype=abstract

Kozumplik O, Uzun S. Metabolic syndrome in patients with depressive
disorder--features of comorbidity. Psychiatr Danub. 2011;23(1):84-8.
Papanastasiou E. The prevalence and mechanisms of metabolic
syndrome in schizophrenia: a review. Ther Adv Psychopharmacol.
2012;33-51.

Leticia Medeiros - Ferreira, Jordi E. Obiols, José Blas Navarro-Pastor
AZ-L. Metabolic syndrome and health- related quality of life in patients
with schizophrenia. Actas Esp Psiquiatr. 2013;41(1):17-26.

Laursen TM, Wahlbeck K, Hallgren J, Westman J, Osby U,
Alinaghizadeh H, et al. Life Expectancy and Death by Diseases of the
Circulatory System in Patients with Bipolar Disorder or Schizophrenia in
the Nordic Countries. PLoS One. 2013;8(6):4-10.

Reddy SM, Goudie CT, Agius M. The metabolic syndrome in untreated
schizophrenia patients: Prevalence and putative mechanisms. Psychiatr
Danub. 2013;25(SUPPL.2):94-8.

Vargas T d S, Santos ZE d A. Preval??ncia de s??ndrome metab??lica
em pacientes com esquizofrenia. Sci Med (Porto Alegre). 2011;21(1):1-
12.

Lott SA, Burghardt PR, Burghardt KJ, Bly MJ, Grove TB, Ellingrod VL.
The influence of metabolic syndrome, physical activity and genotype on
catechol-O-methyl transferase  promoter-region methylation in

schizophrenia. Pharmacogenomics J [Internet]. 2013;13(3):264—-71.

61



10.

11.

12.

13.

14.

15.

16.

Available from:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3663896&too
|I=pmcentrez&rendertype=abstract

Chadda RK, Ramshankar P, Deb KS, Sood M. Metabolic syndrome in
schizophrenia: Differences between antipsychotic-naive and treated
patients. J Pharmacol Pharmacother [Internet]. 2013;4(3):176-86.
Available from:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3746300&t00
|I=pmcentrez&rendertype=abstract

Kraemer S, Minarzyk A, Forst T, Kopf D, Hundemer H-P. Prevalence of
metabolic syndrome in patients with schizophrenia, and metabolic
changes after 3 months of treatment with antipsychotics--results from a
German observational study. BMC Psychiatry. 2011;11(1):173.
Newcomer JW. Metabolic syndrome and mental illness. Am J Manag
Care. 2007;13(November):S170-7.

Riordan HJ, Antonini P, Murphy MF. Atypical antipsychotics and
metabolic syndrome in patients with schizophrenia: risk factors,
monitoring, and healthcare implications. Am Heal drug benefits
[Internet]. 2011;4(5):292-302. Available from:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=4105724&too
|I=pmcentrez&rendertype=abstract

Said MA, Sulaiman AH, Habil MH, Das S, Bakar AKA, Yusoff RM, et al.
Metabolic syndrome and cardiovascular risk among patients with
schizophrenia receiving antipsychotics in Malaysia. Singapore Med J.
2012;53(12):801-7.

Scholze J, Alegria E, Ferri C, Langham S, Stevens W, Jeffries D, et al.
Epidemiological and economic burden of metabolic syndrome and its
consequences in patients with hypertension in Germany, Spain and
Italy; a prevalence-based model. BMC Public Health [Internet].
2010;10(1):529. Available from: http://www.biomedcentral.com/1471-
2458/10/529

Grundy SM. Metabolic syndrome pandemic. Arterioscler Thromb Vasc
Biol. 2008;28(4):629-36.

62



17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

Wen C-P, Chan H-T, Tsai M-K, Cheng T-YD, Chung W-SI, Chang Y-C,
et al. Attributable mortality burden of metabolic syndrome: comparison
with its individual components. Eur J Cardiovasc Prev Rehabil.
2011;18(4):561-73.

Alberti KGMM, Zimmet P, Shaw J. Metabolic syndrome--a new world-
wide definition. A Consensus Statement from the International Diabetes
Federation. Diabet Med. 2006;23(5):469-80.

Block A, Schipf S, Van der Auwera S, Hannemann A, Nauck M, John U,
et al. Sex- and age-specific associations between major depressive
disorder and metabolic syndrome in two general population samples in
Germany. Nord J Psychiatry [Internet]. 2016;9488(July):1-10. Available
from:
http://www.tandfonline.com/doi/full/10.1080/08039488.2016.1191535
Fidza M, Cortez-Dias N, Martins S, Belo A. Sindrome Metabolica em
Portugal: Prevaléncia e Implicacdes no Risco Cardiovascular. Rev Port
Cardiol. 2008;27(12):1495-529.

Mitchell AJ, Vancampfort D, Sweers K, Van Winkel R, 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(2):306-18.

Saloojee S, Burns JK, Motala AA. Metabolic syndrome in South African
patients with severe mental illness: Prevalence and associated risk
factors. PLoS One. 2016;11(2):1-14.

Corruble E, ElI Asmar K, Trabado S, Verstuyft C, Falissard B, Colle R, et
al. Treating major depressive episodes with antidepressants can induce
or worsen metabolic syndrome: Results of the METADAP cohort. World
Psychiatry. 2015;14(3):366—7.

Slagter SN, Van Vliet-Ostaptchouk J V., Vonk JM, Boezen HM, Dullaart
RPF, Muller Kobold AC, et al. Combined effects of smoking and alcohol
on metabolic syndrome: The lifelines cohort study. PLoS One.
2014;9(4).

Crepaldi G, Maggi S. y. 2006;51(8):8-10.

Milici N. a Short History of the Metabolic Syndrome Definitions. Proc

63



27.

28.

29.

30.

31.

32.

33.

34.

Rom Acad Ser B [Internet]. 2010;1:13-20. Available from:
www.acad.ro/sectii2002/.../doc2010-1/art02Milici.pdf

Kassi E, Pervanidou P, Kaltsas G, Chrousos G. Metabolic syndrome:
definitions and controversies. BMC Med [Internet]. 2011;9(1):48.
Available from: http://www.biomedcentral.com/1741-
7015/9/48\nhttp://www.ncbi.nim.nih.gov/pubmed/21542944\nhttp://mww.
pubmedcentral.nih.gov/articlerender.fcgi?artid=PMC3115896
Laclaustra M, Corella D, Ordovas JM. Metabolic syndrome
pathophysiology: The role of adipose tissue. Nutr Metab Cardiovasc
Dis. 2007;17(2):125-39.

Beumer W, Drexhage RC, De Wit H, Versnel MA, Drexhage HA, Cohen
D. Increased level of serum cytokines, chemokines and adipokines in
patients with schizophrenia is associated with disease and metabolic
syndrome. Psychoneuroendocrinology [Internet]. 2012;37(12):1901-11.
Available from: http://dx.doi.org/10.1016/j.psyneuen.2012.04.001

Assies J, Lok A, Koeter MWJ, Visser |, Bockting CLH, Schene AH.
Relationship between the hypothalamic — pituitary — adrenal-axis and
fatty acid metabolism in recurrent depression. 2013;

Crichton GE, Elias MF, Robbins MA. Association between depressive
symptoms, use of antidepressant medication and the metabolic
syndrome: the Maine-Syracuse Study. BMC Public Health [Internet].
2016;16(1):502. Available from:
http://mww.ncbi.nlm.nih.gov/pubmed/27287001

Article R. A Sindrome Metabdlica na Esquizofrenia: Uma Revisdo Nao
Sistematica. 2012;10.

Kim J, Tanabe K, Yokoyama N, Zempo H, Kuno S. Association between
physical activity and metabolic syndrome in middle-aged Japanese: a
cross-sectional study. BMC Public Health [Internet]. 2011;11:624.
Available from:
http://mwww.pubmedcentral.nih.gov/articlerender.fcgi?artid=3199599&too
|I=pmcentrez&rendertype=abstract

Laursen AH, Kristiansen OP, Marott JL, Schnohr P, Prescott E. Intensity

versus duration of physical activity: implications for the metabolic

64



35.

36.

37.

38.

39.

40.

41.

42.

syndrome. A prospective cohort study. BMJ Open [Internet].
2012;2(5):1-9. Available from:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3488727&too
|I=pmcentrez&rendertype=abstract

Keyes CLM. Chronic physical conditions and aging: Is mental health a
potential protective factor? Ageing Int [Internet]. 2005;30(1):88—-104.
Available from: http://link.springer.com/10.1007/BF02681008

Barzilai N, Huffman DM, Muzumdar RH, Bartke A. The critical role of
metabolic pathways in aging. Diabetes. 2012;61(6):1315-22.

Seppéla J. Depressive Symptoms, Metabolic Syndrome and Diet. PhD
Thesis. 2012.

Pitsavos C, Panagiotakos D, Weinem M, Stefanadis C. Diet, exercise
and the metabolic syndrome. Rev Diabet Stud [Internet].
2006;3(3):118-26. Available from:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1783583&to0
|I=pmcentrez&rendertype=abstract

Salahuddin S, Prabhakaran D, Roy A. Pathophysiological mechanisms
of tobacco-related CVD. Glob Heart [Internet]. 2012;7(2):113-20.
Available from: http://dx.doi.org/10.1016/j.gheart.2012.05.003

Slagter SN, van Vliet-Ostaptchouk J V, Vonk JM, Boezen HM, Dullaart
RPF, Kobold ACM, et al. Associations between smoking, components
of metabolic syndrome and lipoprotein particle size. BMC Med
[Internet]. 2013;11:195. Available from:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3766075&t00
|I=pmcentrez&rendertype=abstract

Vadstrup ES, Petersen L, Sgrensen Tl a, Grgnbaek M. Waist
circumference in relation to history of amount and type of alcohol:
results from the Copenhagen City Heart Study. Int J Obes [Internet].
2003;27(2):238-46. Available from:
http://www.nature.com/doifinder/10.1038/sj.ijjo.802203\nhttp://www.ncbi.
nim.nih.gov/pubmed/12587005

WHO(World Health Organization). Investingin MEN TALHEALT H.
Invest Ment Heal. 2003;3-49.

65



43.
44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Term L. Fundament al Fact s About Ment al Health. 2015;

Wittchen HU, Jacobi F, Rehm J, Gustavsson A, Svensson M, Jonsson
B, et al. The size and burden of mental disorders and other disorders of
the brain in Europe 2010. 2011;655-79.

Kessler RC, Aguilar-Gaxiola S, Alonso J, Chatterji S, Lee S, Ormel J, et
al. The global burden of mental disorders: an update from the WHO
World Mental Health (WMH) surveys. Epidemiol Psichiatr Soc.
2011;18(1):23-33.

Rossler W, Joachim Salize H, Van Os J, Riecher-Rossler A. Size of
burden of schizophrenia and  psychotic  disorders.  Eur
Neuropsychopharmacol. 2005;15(4):399-4009.

Programa Nacional para a Saude Mental, Direcdo de Servicos de
Informacéo e Analise. Saude Mental em Numeros — 2015. 2015;115.
Whited MC, Schneider KL, Appelhans BM, Ma Y, Waring ME, DeBiasse
MA, et al. Severity of depressive symptoms and accuracy of dietary
reporting among obese women with major depressive disorder seeking
weight loss treatment. PLoS One. 2014;9(2).

Kiyohara C, Yoshimasu K. Molecular epidemiology of major depressive
disorder. Environ Health Prev Med. 2009;14(2):71-87.

Hasler G. Pathophysiology of depression: do we have any solid
evidence of interest to clinicians? World Psychiatry [Internet].
2010;9(3):155-61. Available from:
http://mwww.pubmedcentral.nih.gov/articlerender.fcgi?artid=2950973&too
|I=pmcentrez&rendertype=abstract

Villanueva R. Neurobiology of major depressive disorder. Neural Plast
[Internet]. 2013;2013:873278. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/24222865

Foley DL, Morley KI, Madden PAF, Heath AC, Phil D, Whitfield JB, et al.
NIH Public Access. 2011;13(4):347-58.

Millier A, Schmidt U, Angermeyer MC, Chauhan D, Murthy V, Toumi M,
et al. Humanistic burden in schizophrenia: A literature review. J
Psychiatr Res [Internet]. 2014;54(1):85-93. Available from:
http://dx.doi.org/10.1016/}.jpsychires.2014.03.021

66



54.

55.

56.

57.

58.

59.

60.

61.

62.

Sicras-Mainar A, Maurino J, Ruiz-Beato E, Navarro-Artieda R.
Prevalence of metabolic syndrome according to the presence of
negative symptoms in patients with schizophrenia. Neuropsychiatr Dis
Treat [Internet]. 2015;11:51-7. Available from:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=4283985&to0
|I=pmcentrez&rendertype=abstract

Tandon R, Keshavan MS, Nasrallah HA. Schizophrenia, &quot;just the
facts&quot; what we know in 2008. 2. Epidemiology and etiology.
Schizophr Res [Internet]. 2008;102(1-3):1-18. Available from:
http://www.ncbi.nim.nih.gov/pubmed/18514488

Ross CA, Margolis RL, Reading SAJ, Pletnikov M, Coyle JT.
Neurobiology of Schizophrenia. Neuron [Internet]. 2006;52(1):139-53.
Available from:
http://linkinghub.elsevier.com/retrieve/pii/S0896627306007227

Bryron K.Y, Bitanihirwe, Tsung-ung W.Woo0, M.D P. NIH Public Access.
Neurosci Biobev Rev. 2011;35(3):878-93.

Paredes RM, Quinones M, Marballi K, Gao X, Valdez C, Ahuja SS, et
al. Metabolomic profiling of schizophrenia patients at risk for metabolic
syndrome. Int J Neuropsychopharmacol [Internet]. 2014;1-10. Available
from: http://www.ncbi.nim.nih.gov/pubmed/24565079

Teixeira PJR, Rocha FL. Associacdo entre sindrome metabdlica e
transtornos mentais. Rev Psiquiatr Clin. 2007;34(1):28-38.

Ko Y-K, Soh M-A, Kang S-H, Lee J-l. The prevalence of metabolic
syndrome in schizophrenic patients using antipsychotics. Clin
Psychopharmacol Neurosci [Internet]. 2013;11(2):80—8. Available from:
http://mwww.pubmedcentral.nih.gov/articlerender.fcgi?artid=3766759&to00
|I=pmcentrez&rendertype=abstract

John AP, Koloth R, Dragovic M, Lim SCB. Prevalence of metabolic
syndrome among Australians with severe mental illness. Med J Aust.
2009;190(4):176-9.

Gutiérrez-Rojas L, Azanza JR, Bernardo M, Rojo L, Mesa F, Martinez-
Ortega JM. Prevalence of Metabolic Syndrome in Spanish patients with

schizophrenia and overweight. The CRESSOB study. Actas Esp

67



63.

64.

65.

66.

67.

68.

69.

70.

Psiquiatr. 2014;42(1):9-17.

Softic R, Sutovic A, Avdibegovic E, Osmanovi¢ E, Becirovi¢c E,
Hajdukov MM. Metabolic syndrome in schizophrenia - Who is more to
blame: FGA polypharmacy or clozapine monotherapy? Psychiatr
Danub. 2015;27(4):378-84.

topuszanska UJ, Skorzynska-Dziduszko K, Lupa-Zatwarnicka K,
Makara-Studzinska M. Mental illness and metabolic syndrome — a
literature review. Ann Agric Environ Med Ann Agric Env Med [Internet].
2014;21(214):815-21. Available from: www.aaem.pl

Garcia-Toro M, Gili M, Ibarra O, Monzén S, Vives M, Garcia-Campayo
J, et al. Metabolic syndrome improvement in depression six months
after prescribing simple hygienic-dietary recommendations. BMC Res
Notes [Internet]. 2014;7:339. Available from:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=4055255&t00
|I=pmcentrez&rendertype=abstract

Pan A, Keum N, Okereke OI, Sun Q, Kivimaki M, Rubin RR, et al.
Bidirectional association between depression and metabolic syndrome:
A systematic review and meta-analysis of epidemiological studies.
Diabetes Care. 2012;35(5):1171-80.

Kolotkin RL, Corey-lisle PK, Crosby RD, Swanson JM, Tuomari A V,
Italien GJL, et al. Impact of Obesity on Health-related Quality of Life in
Schizophrenia and Bipolar Disorder. 2008;16(4):749-54.

Zhao G, Ford ES, Li C, Tsai J, Dhingra S, Balluz LS. Waist
circumference , abdominal obesity , and depression among overweight
and obese U . S . adults: national health and nutrition examination
survey 2005-2006. BMC Psychiatry [Internet]. 2011;11(1):130. Available
from: http://www.biomedcentral.com/1471-244X/11/130

H MD, C CU, B J, C M, C D. Physical iliness in patients with severe
mental disorders . | . Prevalence , impact of medications and disparities
in health care. 2011;(August 2010).

Bradshaw T, Mairs H. Obesity and Serious Mental Ill Health: A Critical
Review of the Literature. Healthcare [Internet]. 2014;2(2):166-82.
Available from: http://www.mdpi.com/2227-9032/2/2/166/

68



71.

72.

73.

74.

75.

76.

77.

78.

79.
80.

81.

Holt RIG. Cardiovascular disease and diabetes in people with severe
mental illness : causes , consequences and pragmatic. 2011;
Vancampfort D, Correll CU, Galling B, Probst M, Hert M De, Ward PB,
et al. Diabetes mellitus in people with schizophrenia , bipolar disorder
and major depressive disorder: a systematic review and large scale
meta-analysis. 2016;(June):166—74.

Ser- P. Dyslipidemia Among Persons With Persistent Mental lliness: A
Literature Review. 2012;1-9.

De Hert M, Dekker JM, Wood D, Kahl KG, Holt RIG, Mdller 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(6):412-24.

Thaman R, Arora G. Metabolic Syndrome: Definition and
Pathophysiology — the discussion goes on! J Physiol Pharmacol Adv
[Internet]. 2013;3(3):48. Available from:
http://www.scopemed.org/?mno=32847

Review AS. Prevalence of Depression in Patients With Hypertension.
2015;94(31):1-6.

Dipasquale S, Pariante CM, Dazzan P, Aguglia E, McGuire P, Mondelli
V. The dietary pattern of patients with schizophrenia: A systematic
review. J Psychiatr Res [Internet]. 2013;47(2):197—-207. Available from:
http://dx.doi.org/10.1016/}.jpsychires.2012.10.005

Philip H Smith, Postdoctoral Fellow, Carolyn M Mazure, Professor, and
Sherry A McKeeSmoking and mental illness in the US population.
2015;23(0):1-17.

Mcneill A. Smoking and mental health - a review of the literature. :1-30.
Tobacco Advisory Group. Smoking and mental health A joint report by
the Royal College of Physicians and the Royal College of Psychiatrists.
2013;1-31.

Richardson CR, Faulkner G, McDevitt J, Skrinar GS, Hutchinson DS,

Piette JD. Integrating physical activity into mental health services for

69



82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

persons with serious mental illness. Psychiatr Serv. 2005;56(3):324-31.
Bhatia MS. Physiopsychiatry — an underutilized speciality.
2011;14(1):13-4.

Kaur J, Masaun M, Bahita MS. Role of Physiotherapy in Mental Health
Disorders. Vol. 16, Delhi Psychiatry. 2013. p. 404-9.

Sepede G, Lorusso M, Spano C, lorio G Di, Santacroce R, Maria R, et
al. Substance Use in Schizophrenia : Efficacy of Atypical Antipsychotics.
2014;1(1):1-12.

Ryan MCM, Thakore JH. Physical consequences of schizophrenia and
its treatment: The metabolic syndrome. Life Sci. 2002;71(3):239-57.
Ventriglio A, Gentile A, Stella E, Bellomo A. Metabolic issues in patients
affected by schizophrenia: Clinical characteristics and medical
management. Front Neurosci. 2015;9(SEP).

Wofford MR, King DS, Harrell TK. Drug-Induced Metabolic Syndrome. J
Clin  Hypertens [Internet]. 2006;8(2):114-9. Available from:
http://mww.ncbi.nlm.nih.gov/pubmed/16470080\nhttp://doi.wiley.com/10.
1111/j.1524-6175.2006.04751.x

Yogaratnam J, Biswas N, Vadivel R, Jacob R. Metabolic complications
of schizophrenia and antipsychotic medications--an updated review.
East Asian Arch Psychiatry [Internet]. 2013;23:21-8. Available from:
http://mww.ncbi.nlm.nih.gov/pubmed/23535629

Beyazyliz M, Albayrak Y, EgJilmez OB, Albayrak N, Beyazyuz E.
Relationship between SSRIs and metabolic syndrome abnormalities in
patients with generalized anxiety disorder. A prospective study.
Psychiatry Investig. 2013;10(2):148-54.

Papanastasiou E. Interventions for the metabolic syndrome in
schizophrenia: a review. Ther Adv Endocrinol Metab [Internet].
2012;3(5):141-62. Available from:
http://www.scopus.com/inward/record.url?eid=2-s2.0-
84868282373&partnerID=tZ0Otx3y1

Almeida MCB, Ribeiro JLP. Adaptacdo do Habitual Physical Activity
Questionnaire (Baecke), versdo modificada, para a populacao

portuguesa. Rev Enf Ref [Internet]. 2014;27-36. Available from:

70



92.

93.

94.

95.

96.

97.

98.

99.

100.

/scielo.php?script=sci_arttext&pid=&lang=pt

Lopes C. Reprodutibilidade e Validacdo de um questionario semi-
guantitativo de frequéncia alimentar. Alimentar e enfarte agudo do
miocérdio um Estudo caso-controlo base comunitaria. 2000;79-115.
Nikolaos Scarmeas, Yaakov Stern, Richard Mayeux, Jose A.
Luchsinger. Mediterranean Diet, Alzheimer Disease, and Vascular
Mediation. 2017;63.

Samieri C, Fe C, Jutand M, Laurin D. Dietary patterns: a novel
approach to examine the link between nutrition and cognitive function in
older individuals Nutrition Research Reviews. 2017;(2012):207-22.
Marfell-Jones M, Stewart AD, de Ridder JH. International Standards for
Anthropometric Assessment. Int Soc Adv Kinanthropometry. 2012;139.
Dalton M, Cameron AJ, Zimmet PZ, Shaw JE, Jolley D, Dunstan DW, et
al. Waist circumference , waist — hip ratio and body mass index and
their correlation with cardiovascular disease risk factors in Australian
adults. 2003;555-63.

Durnin BYJVG a, Womersley J. and Its Estimation From Skinfold
Thickness : Measurements on. Br J Nutr [Internet]. 1973;32(1):77-97.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/4843734

Barbosa R, Freitas RF, Margareth V, Pereira C. Prevaléncia de
Sindrome Metabdlica em Mulheres Climatéricas. 2014;27(1):20-7.
Silarova B, Giltay EJ, Reedt A Van, Rossum EFC Van, Hoencamp E,
Penninx BWJH, et al. Metabolic syndrome in patients with bipolar
disorder: Comparison with major depressive disorder and non-
psychiatric controls Y. J Psychosom Res [Internet]. 2015;78(4):391-8.
Available from: http://dx.doi.org/10.1016/j.jpsychores.2015.02.010
Afshin A, Micha R, Khatibzadeh S, Fahimi S, Shi P, Powles J, et al. The
impact of dietary habits and metabolic risk factors on cardiovascular
and diabetes mortality in countries of the Middle East and North Africa
in 2010: a comparative risk assessment analysis. BMJ Open [Internet].
2015;5(5):e006385. Available from:
http://www.scopus.com/inward/record.url?eid=2-s2.0-
84929998180&partnerID=tZOtx3y1

71



101.

102.

103.

104.

105.
106.

107.

108.

109.

110.

Riordan HJ, Antonini P, Murphy MF. Atypical antipsychotics and
metabolic syndrome in patients with schizophrenia: Risk factors,
monitoring, and healthcare implications. Am Heal Drug Benefits.
2011;4(5):292-302.

Das B, Mishra T. Role of HDL-C in health and disease. 2012;13(3):218—
21.

Mitchell AJ, Vancampfort D, De Herdt A, Yu W, De Hert M. Is the
prevalence of metabolic syndrome and metabolic abnormalities
increased in early schizophrenia? a comparative meta-analysis of first
episode, untreated and treated patients. Schizophr Bull.
2013;39(2):295-305.

Handelsman Y. Metabolic syndrome pathophysiology and clinical
presentation. Toxicol Pathol. 2009;37(1):18-20.

A Saude dos Portugueses. 2015;

Protopopova D, Masopust J, Maly R, Valis M, Bazant J. THE
PREVALENCE OF CARDIOMETABOLIC RISK FACTORS AND THE
TEN-YEAR RISK OF FATAL CARDIOVASCULAR EVENTS IN
PATIENTS WITH SCHIZOPHRENIA AND RELATED PSYCHOTIC
DISORDERS. 2012;24(3):307-13.

Chakos MH1, Glick ID, Miller AL, Hamner MB, Miller DD, Patel JK,
Tapp A, Keefe RS, Rosenheck RA.. Baseline Use of Concomitant
Psychotropic Medications to Treat Schizophrenia in the CATIE Trial.
2006;57(8).

Morrato EH, Dodd S, Oderda G, Haxby DG, Allen R, Valuck R.
Prevalence , Utilization Patterns , and Predictors of Antipsychotic
Polypharmacy : Experience in a Multistate Medicaid Population , 1998-
2003. 2007;29(1):2918.

Millan MJ. On “ polypharmacy

and multi-target agents ,
complementary strategies for improving the treatment of depression: a
comparative appraisal. 2014;1009-37.

Nelson JC, Papakostas GIl. Reviews and Overviews Atypical
Antipsychotic Augmentation in Major Depressive Disorder: A Meta-

Analysis of Placebo-Controlled Randomized Trials.

72



111.

112.

113.

114.

115.

116.

117.

118.

2009;(September):980-91.

Buchanan RW, Kreyenbuhl J, Kelly DL, Noel JM, Boggs DL, Fischer
BA, et al. The Schizophrenia Psychopharmacological Treatment
Recommendations and Summary Statements. 2010;36(1):71-93.

, Kadra G, Stewart R, Shetty H, Downs J, Maccabe JH, et al. King ’ s
Research Portal. Predictors of long-term (=6 months) antipsychotic
polypharmacy prescribing in secondary mental healthcare 2016;4-11.
Suttajit S, Pilakanta S, S. S, S. P. Prevalence of metabolic syndrome
and its association with depression in patients with schizophrenia.
Neuropsychiatr Dis Treat [Internet]. 2013;9:941-6. Available from:
http://www.dovepress.com/getfile.php?filelD=16679112941-
946\nhttp://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=e
med11&NEWS=N&AN=2013440286\nhttps://www.lib.uwo.ca/cgi-
bin/ezpauthn.cgi?url=http://search.proquest.com/docview/1431014679?
accountid=1511

Ricardo DS. Consumo de tabaco na populagéo portuguesa: analise
dos dados do Inquérito Nacional de Saude. 2009.

Balsa C, Vital C, Pasqueiro L. Prevalencia e padroes de consumo de
bebidas alccolicas na populacao portuguesa 2001-2097,.

Rumawas ME, Meigs JB, Dwyer JT, Mckeown NM, Jacques PF.
Mediterranean-style dietary pattern , reduced risk of metabolic
syndrome traits , and incidence in the Framingham Offspring Cohort 1 —
3. 2009;1608-14.

Bonaccio M, Castelnuovo A Di, Bonanni A, Costanzo S, Lucia F De,
Pounis G, et al. Adherence to a Mediterranean diet is associated with a
better health-related quality of life: a possible role of high dietary
antioxidant content. 2013;

Castelnuovo A Di, Siani A. A high-score Mediterranean dietary pattern
is associated with a reduced risk of peripheral arterial disease in Italian
A high-score Mediterranean dietary pattern is associated with a reduced
risk of peripheral arterial disease in ltalian patients with Type 2
diabetes. 2003;(August).

73



74



Supplementary information

75



76



PARECER DA COMISSAO DE ETICA

A Comissao de Etica da Casa de Salde do Bom Jesus, apos analisar o pedido de
Protocolo de estudo intitulado “Sindrome metabdlico em utentes internados com
esquizofrenia e perturbacéo depressiva major”, na Casa de Saude do Bom Jesus de
Doniingas da Luz Rosario Ferrdao, médica em pods-graduacédo em psiquiatria do
Curso de Mestrado em Ciéncias da Saude da Universidade do Minho, deu parecer
positivo.

Na realizagdo deste estudo deverao ficar salvaguardados a confidencialidade e o
anonimato das informagdes recolhidas.

Braga, 12 de setembro de 2016

O Presidente

Df. Antonio Guimaraes
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Termo de Consentimento Livre e Esclarecido para Estudo de
Investigacdo

Titulo da Pesquisa: “Sindrome Metabdlica em doentes internados na
Casa de Sadde do Bom Jesus”

Investigadora: Domingas da Luz Rosario Ferrdo. Orientadoras: Prof. loana Almeida Palha, Phiy;
Nadine 5antos, Phi.

1. Natureza da pesquisa: convidamo-la a participar nesta pesquiza que tem como
finalidade avaliar @ prevaléncia da sindrome metabdlica em doentes internados na Casa
de Sadde do Bom Jesus, Braga

2. Envolvimento e participacio na pesquisa: Tem a liberdade de recusar participar ou
Interromper & gualguer momeanto a sua participacdo no estudo, serm nenhum tipo de
penalizagdo. Iremos- Ihe pedir para preencher um formulario de dados demograficos
(idade, estado civil, escolaridade, situagdo profissional), antropométricas | peso, altura,
drounferéncia da cintura, pregas cutdneas, % massa gorda, [ndice de massa corporal),
pressBo Arterial, exames bloguimicos [Glecose em jejum, HOL, Triglcerideos) e os
medicamentos utilizados. O preenchimenta serd feito na Casa de Sadde, terd duragdo
maxima de lhora.

3. Risco e Desconforto: A participacdo ndo infringe as normais legals e &ticas. Poderd ter
algum desconforto ao serem efectuadas as medidas antropométricas, na colheita de
sangue ou durante o preenchimento do formulario, similar 2 wma consultafexame de
rotina. As suas respostas serdo mantidas andnimas e confidenciats, e as informagies
obtidas serdo, somente para uso deste projeto de investigac3o.

4. Beneficios: N3o terd nenhum beneficio directo. No entanto espera-se que o estudo
traga informagdes impartantes sobre a sindrome metabdlica e, dessa forma, possa
contribuir na prevencdo e tratamento da sindrome.

5. Pagamento: N30 terd nenhum tipo de despesa na participagdo neste projeto de
Imwestigac3o, & no serd paga pela sua participagdo.

Se tiver qualquer divida sobre a pesquiza por favor pode contactar o investigador principal:
Domingas da Luz Rosario Ferrdo pelo telefone celuar numero 934809291 ou pelo e-mail:
daluzferraci@gmail .com, ou ainda Casa de Salbde do Bom Jesus-Braga.
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Compreend & informagio que me fol dada, tive oportunidade de farer perguntas & as minhas
dividas foram esclarecidas.

Fol- me dado o tempo necessaro para decidir participar de forma livre e informada.
Ageito participar de livre vontade no estudo acima mencionado.

Concordo que sejam efectuados os exames e a colheita de amostras de sangue para realizar as
andlises gque fazem parte deste estudo.

Também autorizo a divulgagdo dos resultados obtidos no melo clentifico, garantindo o
anonimato.

Tomel conhecimento gue posso recusar participar efou desistir a gualguer momento sem
qualguer tipa de prejuizo, inclundo na minha relagdo com a equipe de clinices efou
investigadores.

Naome do Participante no estudo

Data Assinatura

S S

Name do Investigador Responsével

Data Assinatura

S S

0 estudo fol devidamente submetido para aprovac3o das comissdes de Etica responsévels,
recebendo a devida aprovagdo.

Este consentimento consiste de duas paginas e é feito em duplicado, uma cépla para o
investigador & uma cdpla para quem consente.
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Caracterizacdo demografica e clinica
Sindrome metabdlica em doentes internados na casa de Sadde do Bom Jesus

DATA

I. IDENTIFICACAD,/DEMOGRAFIA

I Data de nascimento: I I

Il. ESTADO CIVIL

Solteira

Casada ]

Divorciada| )

vidwa {}

Unifio de facto/vive junta | )
Companheina [ )
Separaco | )

9/0/0/000.0.0)

Outra |

III. ESCOLARIDADE

Analfabeto

Sabe ber e escrever

12 Ciclo / Engina Basico
1 Ciclo

3 Ciclo/ 12® Ano
Curso Profissional

Curso superior

0/0/0/0/0.0.00]

Outro

IV. SITUACAD PROFISSIONAL/ OCUPACIONAL

Trabalha por conta de outrem
Trabalha por conta prépria
Pensia finvalider

Estudants

Outra

QO0000

Actividades Profissionais anteriores
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V.COM QUEM VIVE ACTUALMENTE

BAde [Pai

Conjuge
Companheing
Filho|a)

IrmiBo|a)

Sazinha

Metola)

Coum cutras petnas

DO00C0000

=

I. EM RELACAD AD HABITO DE FUMAR E:

Mo furnadar
Fumador

Hi quanto tempo consome:

O000

Quantes cigarras ao dia:

VII. EM RELACADQ ADQ HABITO DE CONSUMO DE BEBIDAS ALCOOLICAS

CONSIDERA-SE:

3o consurnidar
Consurmidar
Que tipa de bebida comnsome:

Quanto consome disriamente/ssmanalmente:

DO000

Hi quanta ternpo consome:

=

. HISTORIAI CLINICA

Ao da primeira consulta de peiquiatria

Idade do diagnéstics piguidtrica

Duracio da doenga
Mumero de internarmentas

Prmsui Hipertensio Arterial: El Sim D Mao D Nio sabe

Possui Diabetes: D [T D Nig D Hag sabe
Possui Doengs Renal: E Sim D Nig D Nio sabe

OO00C000
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I1X. MEDICACAO

Mome do medicamento Daose Fungio

X. DADOS CLINICOS E ANTROPOMETRICOS

Data
Th sistilica
Ta Diastalica
Altura
Peso
Circunferéncia abdorminal
Circunfeniincia anca
Circunfenéncia meia brago
Circunfenincia parna
Prega bidpit
Prega tricipital
Prega sub-escapular
Prega supra-iliaca
NG
XI. EXAMES LABORATORIAIS
Data da andlise Dosagem

Glicernia &m jejum

Colesteral total

HDL

Triglicerideas
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Habitual Physical Activity Questionnaire (Baecke), versio modificada, para a
populacio portuguesa

1. Pratica desporto ou exercicie fisico programado”

Sim

&

0
O

a) Se sim, qual o desporte que pratica mais frequentemente?

by Quantas boras por semana?

|;_ ;j <1k
L) 1
() 23
() 34
L) =

) Quantes meses por ano?

L __11 <1
O 13
() o+
) 7e;
() =9

d) Se pratica um segundoe desporto. Jual o desporto que pratica™

&) Quantas boras por semana”
[\_ _:l =1k
Lﬂj.l 1-Th;
X
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() 34n

-

()

e

f) Quante: mese: por ano?

O =y
"::J 1-3;
O a8
7
) =0

2. Em comparacio com outras pessoas da sua idade, considera que a atividade fisica que
realiza mos tempos livres &:

"
]

() Muito menor
() Menor

O Ima

() Maior

() Muito maior

3. Por dia, guantos minutos costuma andar a pe oo de bicicleta (para ir e vir do trabalho, da
escola on fazer compras)?

L) 1<5m

() salsm

1 15a30m

-

() 30a45m

-

() =4m

4. Nos tempos livres, com que frequencia costuma transpirar (devide as atividades gue
realiza®)

L :J Munca

l:_ :J Foaramente

L :J Algnmas vezes
L :J Fraquentementa
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l:_--ﬁ Mito frequentemsante

£ Nos tempos livres, com que frequéncia costuma praticar desporte ou exercicio fisico
programado”

Y

() MNumca

'i_:l Faramente

( __j Algumas vezes

{ -__11 Frequentemente

() Muito frequentemente

6. Nos tempos livres, com que frequeéncia costuma ver televisio?

1 Munes

e
l:_-:l Faramente

"::J Alsurmas vezes

l:_-:l Frequentemsnte

() Mito frequentemense

7. Kos tempos livres, com que frequeéncia costuma andar a pe?
_:J Nunea
-:J Earaments

:J Algamas vezes
0 Frequentemsnte
)

i
s
r
s
i
s
g
=
[ ) Muito frequentements

§. Nos tempos livres, com que frequéncia costuma andar de bicicleta?
) Muncs

@) Flararnente

) Alzumas vezes

i Frequentemsnte

() Muiw frequentements
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MARTA CELESTE BASTOS ATMEIDA, aral.
Revirra de Enfermasem Referdncia-IW-n ™3 - 2014

1. Pratica desporto ou exercicio fisico

Ttensidade lgeira: <3 METS (1, 75)

programade™ Imt=nsidade moderada: = 3 e < 6 METS (1.26)
Sim Int=nsidade vigorosa: = 6 METS (1.74)

Nao

Se sim, qual o desporio gue pratica mais Imtensidade 0,76 -1,2-1.76
frequentemente”

Quantas horas por semana” < 1h; 1-Th; 2-3h;
3-4h;= 4h

Tempo: 0L5-15-25-35-43

Quantas messs porana® < 1; 1-3; 4-6; 7-9; =
il

Propergac: 0.04 - 0,17 - 0,42 - 0,67 - 0,92

Se pratica um sepumdo desparte. Cual o
desporte gue pratica’

Intensidade: 0,76 - 1.26 - 1.76

(uantas horas por semana? < 1h; 1-2h; 2-3h;
3-4h= 2k

Tempa: L5 -1.5-25-35-43

Quantas messs porana® < 1; 1-3; 4-6; 7-9; =
o

Propergac: 0.04 - 0,17 - 0,42 - 0,67 - 0,92

Calcnlo do item 1: dezporto 1 (infensidade x 1 2 3 4 5

tempe x propargde) + desporto 2 (intensidade ] 0,01 =4 =48 =8<12 =12

% [BMpO X proporgaod

1. Em comparagao com ouiTas pesseds da sua 1 2 3 4 5

idade, considera que a atividade fsica que muito menar mEnar izual maior muuito maier

realiza nos tempos bvres &

3. Por dia, quantes mirtos costuma andar a 1 2 3 4 5

pe ou de bicicleta (pam ir e vir do trabalho, da m 5alim 15a30m Iadim 45m

escola ou fazer compras)?

4. Mos empos livres, com gue Tequencia 1 2 k! 4 5

costuma franspirar (devide s atividades que Dunca TARmente alzumas Freguentement muifo

raalizaT) VEIES g frequantements

5. Mos ti=mpos livres, com que fequencia 1 2 3 4 5

costuma praticar despore ou exercicio Ssice DunCa TARmEnte alzumas Freguentement okt

programadoe™ VEIBS g frequentements

§. Mos empas livres, com gue Tequencia 1 2 3 4 5

costuma ver televisdo? Dunca TARmente alzumas freguentemants muifo
VEZEs frequentements

7. Mos empos livres, com gue Tequencia 1 2 3 4 5

costuma andar a pa? DunCa TARmEnte alzumas feguentemants muito fa-
Vezes queniemente

&. Mos zmpas lives, com gue Tequencia 1 2 3 4 5

costuma andar de bicicleta? Dunca TARmente alzumas freguentemants muifo
VEZEs frequentements

Formalas de calcula:

Indice de Desporte (AF-desparta) =L+ L+L+1:)/4
Indice de Lazer (AF-lazer)=[I,+ (6-L)+L+L]/4
Arividade Fisica Habimal Total = AF-desporto + AF-lazer
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Unidade de Epidemiclogia Mufricional
Senvico de Higiene & Epidemicloga
Facukiade de Medicina do Porto

INSTR UC[")E S [PARA ENTREVISTADOR]

* Ac questies devem ser "neutras”, isto &, ndo devem influenciar de qualguer forma
o tipo de respostas

* O guestionaric pretende identificar o consumo de alimentos do ano antericr.
Assim para cada alimento, deve assinalar, preenchendo o respectivo circulo, quantas

vezes, em média, por dia. semana ou més o inquirido consumiu cada um dos
alimentos referidos nesta lista, ao longo do dltimo ano. Nio se esqueca de assinalar
no circulo respective os alimentos que o inguirido nunca come, ou come menos de 1
VEZ pOr més, [ 3

e S o

* Ma coluna comespondente 3 quantidade assinale se a porgio gue habitualmente
o inguindo come & igual, maior ou menor do que a referida como porgao media.

* Para os alimentos que 50 s3o consumidos, em determinadas épocas do ano (por
ex: cerejas, diospiros, etc.), assinale as vezes em gue o inguirido consumiu o alimento
nessa epoca, e cologue uma cruz (x) na ultima coluna (Sazonal).

* M3o se esquega de ter em conta as vezes que o alimento & consumide sozinho

aquelas em que & adicionado a outros alimentos ou pratos (ex: café com leite, os ovos
das omeletas, eto).

* Mo grupo lll - Oleos e Gorduras - pergunte apenas os que s3o adicionados em
saladas, no prato. no pdo, eto, & ndo aos utiizades para cozinhar

* Mo grupe VI - Hortaligas e Legumes - pergunte pensando nos que s3o
consumidos no prato (cozidos ou em saladas) & ndo nos que entram na confecgdo da
SOpa.

* Mo itemn n® 85, ancte a frequéncia com que o inguindo come sopa de legumes. Mo
caso da sopa consumida ser caldo verde, canja ou sopa instantinea, com uma
frequéncia de pelo menos 1 vez por semana, deve assinalar este consumo
separadamente no guadro existente para outros alimentos, tendo o cuidado em o
subtrair 4 frequéncia que foi referida anteriormente para a sopa de legumes.

* Se houver algum alimento ndo menciocnade na lista de alimentos e que consuma
pelo menos 1 wez por semana, assinale, no quadro que existe para outros alimentos,
a respectiva frequéncia e indigue ainda a porgio média de consuma. Por ex: frutos
tropicais, sumos de fruta natural, bebidas espirifuosas, café de mistura, alheiras,
farinheiras, frutos secos (figo, ameixa, damasco), produfos dieféficos,
rebugados, ete.

LS

y =
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u ol [TTTTT][[] M

Por favor. antes de iniciar o questionario leia as instrugtes da pagna anterior.

Pense durante o Oiime ano quantas vezes por dia, Semana ou mes, &m rnedla consumiu cada um dos aimenfos
referidos. Ma coluna referents 3 guantidade devera assinalar s2 sua pu’cac- & igual, menor ou maior do gque a referida
como :-crcao média. Para os dimentos consumidos s em determinadas pocas do ano, anote a frequénca com que
o alimentn & consumidn nessa poca & assnale com uma onie {x) na ditma coluna (Sazonal).

Frequénols allimentar Guantidade :

L P. LACTEDS Nunca | 2 1 =[5 T [ 22 [2= [s+ Forgio A sua porcho & i

ou<i | por | por | por | por | por | por | por | por freala Meror| jguw | Makr] | 2

mis s | sem | zem | sem da da da dla I

1. ez guordo ololololelo ol |el|'Z2 ol olollo
T Lete melo-goro SEE D EE R EERE S EEEEER
3. Lete magre o |ojJolo|lo|lololo|o||B3T o] o |o|lOf
4, logurts 0 alo|lol|lol|d OO | Q|| um=i2sg | O s} 2 (g
£ i (0e uakgeT Bpo Py Il
Incluindo queijo fresoo & o] 8] o] ] O o]o o -30g ] Q O ||

requefin
B, SOOEMEIas HCiEaT: TOm ou |
pudie, sleiria = ek ] [ ] O o |G O O O 1 praio ] (=] ] O
creme | s sobrEmasy

7. Geiados oJojJofofoJoloefe ol ke o] o a]Ol

F nola alimesntar Guanticace T

L OWVOS CARMES E | [Morca | 1-3 1 4 | 56 1 23 | 45 E= Forgio AL SUR pOrCEG A 5
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