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Abstract

Objective: We aimed to investigate the risk of antipsychotic
drug treatment in the development of metabolic syndrome
(MetS) in children and adolescents and to determine which
psychiatric disorder is more associated with MetS in the
pediatric population. Methods: The sample consisted of 118
children and adolescents (88 used psychotropic medica-
tion). The hemogram, fasting blood glucose, lipid profile,
weight, and blood pressure levels of all the participants and
information regarding medication doses of the patient
group at the sixth month of the treatment process were
obtained. Results: Bipolar disorder (BPD) was the only
psychiatric disorder associated with MetS. Quetiapine and
valproic acid were found to have increasing effects on MetS.
Weight gain and the increase in systolic and diastolic blood
pressure significantly increased the likelihood of MetS.

Hierarchical logistic regression analyses revealed that que-
tiapine increased the risk of MetS through weight gain, and
valproic acid increased MetS risk through systolic blood
pressure. Conclusion: Especially BPD and psychotropic use
in children and adolescents disrupt metabolic regulation
and pose a risk for MetS. Determining the risk factors causing
MetS, especially in children and adolescents, plays a sig-
nificant role in preventing mortality and morbidity at

advanced ages. © 2023 The Author(s).
Published by S. Karger AG, Basel

Introduction

Metabolic syndrome (MetS) causes mortality because
of abdominal obesity, dyslipidemia, elevated fasting
glucose, and hypertension. MetS also causes severe
physical health problems such as atherosclerotic car-
diovascular disease, type 2 diabetes, and all-cause mor-
tality [1-3]. It has been observed that MetS prevalence in
children and adolescents has increased significantly and
turned into a global priority problem [4]. While the
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prevalence of MetS in adults varies between 9.5 and
19.6%, in adolescents, it is estimated to be between 2%
and 9.4% [5].

Since MetS is a widespread problem, studies are fo-
cused on psychological problems alongside the physical
health problems that might be associated with this
syndrome. It has been shown that especially dyslipidemia
and obesity are associated with psychological charac-
teristics such as hostility, depression, anxiety, and anger
[6-8]. However, it is unclear whether the psychological
characteristics or MetS began before. Each direction is
biologically valid. It is known that the development and
the progression of both psychopathology and metabolic
dysregulation occur because of detrimental biological
processes. These processes include altered autonomic and
neuroendocrine stress functioning, low-grade inflam-
mation, cellular aging, and oxidative and nitrosative
damage [9, 10]. On the other hand, the unhealthy lifestyle
of people with psychopathology, including smoking,
physical inactivity, and alcohol use, can cause metabolic
dysregulation [11].

Regardless of the psychiatric disorder, there is also a
relationship between the antidepressants and MetS com-
ponents. The use of tricyclic antidepressants can cause
abdominal obesity above all [12]. However, the effects of
selective serotonin reuptake inhibitors (SSRIs) on MetS
components are unclear [13, 14]. There can be weight gain,
loss, or no change in weight during the use of SSRIs, but all
of these situations can cause impairments in glucose and
lipid profiles. The findings of a meta-analysis indicate that
there may be a normalization of overactive inflammatory
processes following antidepressant treatment [15].

In recent years, there has also been an increase in the
use of second-generation antipsychotics (SGAs) in pe-
diatric patients for the treatments of schizophrenia
spectrum disorders, irritable and aggressive symptoms of
autism spectrum disorder, intellectual disability, tics or
Tourette’s disorder, mood disorders (mainly bipolar),
conduct disorders (CDs), and eating disorders [16, 17].
SGAs block serotonin receptors in the cortico-limbic
pathways. For this reason, they have better neurologi-
cal profiles than first-generation antipsychotics [18].
Nevertheless, recent studies show their adverse effects
associated with metabolic components such as weight
gain/obesity, hypercholesterolemia, hypertriglyceridemia,
hyperlipidemia, hyperglycemia/hyperinsulinism, and hy-
pertension [19]. Risperidone has been linked to metabolic
side effects such as obesity in the patients with early-onset
schizophrenia [20]. In addition, it is now known that these
adverse effects are more frequent in children and ado-
lescents than adults due to less prior SGA exposure [21].
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There are a growing number of studies in adults with
bipolar disorder (BPD) searching MetS. In one study, the
prevalence of MetS was 9.1% in people 18-30 years old.
This percentage is higher than the MetS prevalence
(4.2%) of the average population at this age [22]. A few
studies investigated specific components of MetS, and
some studies searched the effects of antipsychotics [23].
Many studies have demonstrated the efficacy of SGAs on
schizophrenia [24]. Some adverse effects, such as weight
gain, metabolic and endocrine alterations, and cardio-
vascular and motor abnormalities, even after a short
exposure to antipsychotic drugs, have been reported [25].

As stated above, MetS is very common in psychiatric
disorders such as depression, anxiety disorders,
attention-deficit/hyperactivity disorder, schizophrenia
spectrum disorders, irritability and aggression in autism
spectrum disorder, intellectual disability, tics or Tour-
ette’s disorder, mood disorders (mainly bipolar), CDs,
and eating disorders. Many studies indicate that anti-
psychotic drugs used in these disorders predispose to
MetS. However, the mechanisms are not fully explained.
In addition, what is known in children and adolescents is
much less than in adults. As far as we are concerned,
there are very few studies in which diagnoses of BPD,
depression, psychosis, CD, and psychotropic medication
use were evaluated in terms of METs risk in children and
adolescents. In addition, demonstrating which anti-
psychotic drugs have a higher risk for MetS in children
and adolescents is vital. To find answers to these
questions, we aimed to investigate the risk of antipsy-
chotic drug treatment in the development of MetS in
children and adolescents. We also aimed to determine
which psychiatric disorder is more associated with MetS
in the pediatric population.

Materials and Methods

The case files of the Child and Adolescent Psychiatry Out-
patient Clinic within 2 years before October 2019 were retro-
spectively scrutinized. 118 cases who had a psychiatric evaluation
with a semi-structured interview (The Schedule for Affective
Disorders and Schizophrenia for School-Age Children Present
and Lifetime Version - K-SADS-PL) and who had hemograms
and other metabolic measurements were reached. 88 of 118
participants constituted the case group because they were di-
agnosed with a psychiatric diagnosis, used psychotropic medi-
cation regularly for 6 months (no drug changes, using the same
drug during 6 months), and their measurement results at the
sixth month were complete. 30 participants who applied for
counseling and had no active psychopathology in the K-SADS-
PL evaluation and whose hemograms and other measurements
were complete constituted the control group. The K-SADS-PL is
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a highly reliable semi-structured interview to assess psychiatric
diagnoses [26]. The validity and reliability evaluation of the
Turkish version was conducted by Gokler et al. [27].

Age, gender, medications, height, weight, waist circumference
measurements, high-density lipoprotein cholesterol (HDL-C-C) and
low-density lipoprotein cholesterol levels, serum triglyceride level,
systolic blood pressure (SBP) and diastolic blood pressure (DBP)
values, and other data of all patients were obtained retrospectively by
scanning the examination files. Routine blood tests (hemogram, liver
function tests, fasting blood glucose, lipid profile, etc.) are recom-
mended before treatment and during follow-up in the treatment
guidelines of the American Academy of Child and Adolescent
Psychiatry [28, 29]. In addition to the patients’ blood tests and body
parameters, the psychopharmacological treatment information (ini-
tial dose, maximum dose, and the generic name of the drugs used) for
all the patients was obtained. Prescribed antipsychotics were ris-
peridone, aripiprazole, olanzapine, and quetiapine; the antidepres-
sants were fluoxetine and sertraline; the mood stabilizer was valproic
acid; and the psychostimulant was methylphenidate. The MetS di-
agnosis in children between 10 and 16 years and adolescents over
16 years was made according to the International Diabetes Foun-
dation (IDF) criteria, which vary among these age groups [30].

IDF Criteria of MetS for Children Aged 10-16
1. Waist circumference >90th percentile.

2. Fasting blood glucose >100 mg/dL.

3. Serum triglyceride level >150 mg/dL.

4. HDL-C-C <40 mg/dL.

5. SBP >130 mm Hg or DBP >85 mm Hg.

IDF Criteria of MetS Criteria for Children Aged 16 and Above

1. Waist circumference >80 cm (for females), >94 cm (for
males).

2. Fasting blood glucose >100 mg/dL.

3. Serum triglyceride level >150 mg/dL.

4. HDL-C <50 mg/dL (for females), <40 mg/dL (for males).

5. SBP >130 mm Hg or DBP >85 mm Hg.

Statistical Analysis

The resulting data were transferred into the 22nd version of the
Statistical Package for Social Science (SPSS 22.0). Quantitative
variables were evaluated by the Kolmogorov-Smirnov test in terms
of appropriateness for normal distribution. The two groups with and
without METs were compared in terms of metabolic/body pa-
rameters with two independent sample ¢-tests if they were normally
distributed; they were evaluated by the Mann-Whitney U test if they
were not normally distributed. Descriptive statistics of quantitative
variables have been shown as the mean + standard deviation, and
descriptive statistics of these variables were expressed as a frequency
(%). Besides, the statistics of quantitative variables have been shown
as the median (interquartile range) if they were not normally
distributed. Comparison of categorical variables was checked using
Pearson ¥ test if less than 20% of cells have an expected count less
than 5 and Fisher’s exact test if more than 20% of cells have an
expected count less than 5. The correlation analysis among
metabolic/body parameters and medication doses was conducted
using bivariate Pearson correlation analysis.

The analytic strategy of this study depended on constituting a
causal relationship among medication doses, metabolic parame-
ters, and MetS status. In line with this purpose, an imaginary

Risk Factors for Metabolic Syndrome

triangle symbolizing the causal relationship among these variables
was formed. In order to detect the most authentic relationships
among these three variables, each variable at each corner was
analyzed with each other with appropriate tests in hierarchically
constituted three stages.

At the first stage, we aimed to establish first-stage links among
metabolic/body parameters, medication doses, and MetS. As first-
stage comparison analysis between the cases with and without
MetS, we have run categorical (Pearson x?, Fisher’s exact test),
parametric (Independent Samples T Test), and nonparametric
(Mann-Whitney U test) comparison tests according to the situ-
ation, whether the variables showed normal distribution or not.
Pearson correlation analysis was performed to find out possible
correlations between drug doses and metabolic/body measure-
ment parameters.

At the second stage, we aimed to establish second-stage links
among metabolic/body parameters, medication doses, and MetS.
The variables detected as having significant links from the first-
stage analysis were tested in the second-stage analysis (binary
logistic regression analysis and linear regression analysis) to see if
these variables would remain significantly associated with each
other. In logistic regression analyses, Hosmer-Lemeshow tests
indicated that all the models were appropriate for the data pre-
sented for multiple logistic regression analyses (p > 0.05). Also,
linear regression analyses did not have any issues with multi-
collinearity since all the variance inflation factors for each variable
were less than 3 in all the calculations.

We constituted the final model in the third stage and inves-
tigated the actual effects. In order to form the final mediational
model, independent and intermediate variables that should be
associated with each other and the outcome variable were de-
termined. Afterward, the actual effects of determined drugs on
MetS were examined separately in hierarchical binary logistic
regression analyses before and after associated intermediate var-
iables were controlled. A p value <0.05 was considered statistically
significant for all these analyses.

Results

Out of 118 participants, 30 (25.4%) were not diagnosed
with any psychiatric disorder and used no psychiatric
medication. Out of 118 participants, 42 (35.6%) were
diagnosed with CD, 27 (22.9%) with major depression, 13
(11%) with BPD, and 6 (5.1%) with a psychotic disorder.
All the patients having a psychiatric diagnosis were using
psychiatric medication. The most used treatment regimen
among the patients was an “antipsychotic + antide-
pressant” combination with 24 cases (20.3%). The other
demographics can be found in Table 1.

A significant difference was detected between the cases
with and without MetS regarding psychiatric diagnosis. In
patients with bipolar disorder, the percentage of instances
with MetS was much greater ()(2 =10.96,df =4, p=0.04). In
addition to bivariate analyses, the variables “age, gender,
psychiatric medication, and psychiatric diagnosis” were
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Table 1. Participant demographics (n = 118)

Sex
Boy
Girl

Mother education
llliterate
Literate
Primary school
Secondary school
High school
University

Father education
llliterate
Literate
Primary school
Secondary school
High school
University

Maternal psychopathology
No
Yes

Paternal psychopathology
No
Yes

Socioeconomic status’
Semi-skilled worker, uneducated,

educated at the primary school level

Semi-skilled worker, uneducated,

educated below high school level
Small scale businessman, white collar

or skilled worker, high school
graduate

University educated, professional, or in

a high administrative position

2. TABLO
Psychiatric diagnoses

None

CcD

BPD

Psychotic disorder

Major depression

Psychopharmacological medication use

None

Antipsychotic

Antipsychotic + antidepressant

Antipsychotic + psychostimulant

Antipsychotic + antidepressant +
psychostimulant

Antipsychotic + mood stabilizer +
antidepressant

Antipsychotic + mood stabilizer

Antidepressant

9 (7.6)
34 (28.8)
41 (34.7)
27 (22.9)
5(4.2)

selected as independent variables via the forward Wald
selection method in a full logistic regression model in which
MetS status was a dependent variable. The variable of psy-
chiatric medication was formed under five categories (none,
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MetS
No
Yes
Age, years
Boys
Girls
Mother age, years
Father age?, years

Body measures and metabolic parameters

Weight, kg
Height3, cm

Waist circumference?, cm

SBP, mm Hg
DBP, mm Hg
Glucose, mg/dL
HDL, mg/dL

Triglyceride, mg/dL

Medication doses

Risperidone, mg

0

1

2

4
Aripiprazole, mg

0

5

10

15
Quetiapine, mg

0

50

100

200

300

400

600
Olanzapine, mg

0

5

10

20
Valproic acid, mg

0

500

1,000

104 (88.1)
14 (11.9)

16.00 [2]
16.00 [2]
16.00 [2]
42.00 [7]
45.00 [7]

63.57+13.67
160.53+8.64
82.13+13.94
110.00 [10]
70.00 [20]
95.00 [20]
49.00 [14]
85.00 [34]

98 (83.1)
16 (13.6)
3 (2.5)
1(0.8)

71 (60.29
21 (17.8)
24 (20.3)
2 (1.7)

89 (75.4)
1(0.8)
9 (7.6)
6 (5.1)
2(1.7)
5 (4.2)
6 (5.1)

109 (92.4)
6 (5.1)
1(0.8)
2 (1.7)

94 (79.7)
7 (5.9)
17 (14.4)

Data are presented as the means * standard deviations, median
[interquartile range (IQR)] or numbers (percent), as appropriate. HDL,
high-density lipoprotein. 'n = 117; 2n = 88; 3n = 36; *n = 69.

antidepressant-only, antipsychotic-only, antipsychotic +
antidepressant, antipsychotic + other). Consistent with
preliminary findings from bivariate analyses, the diagnosis of
BPD was found to be the only significant predictor of MetS
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(p = 0.038, Exp(B) = 5.62, 95% CI = 1.09-28.83; Tables 2, 3).
It is important to note that none of the psychiatric medi-
cation categories were associated with MetS.

First Stage
Stage - la
Metabolic/body parameters and MetS have been linked.

Stage — 1b: First-Stage Links between Medication

Doses and MetS

Analysis revealed that the cases with higher ris-
peridone, aripiprazole, quetiapine, and valproic acid
doses were significantly higher in the cases having
MetS (x> = 8,787, p = 0.018; x> = 29,895, p < 0.001;
x> = 11,074, p = 0.042; x* = 11,075, p = 0.002,
respectively). No significant differences regarding
risperidone, aripiprazole, and olanzapine doses were
found between the cases with and without MetS
(p > 0.05).

Stage — 1c: First-Stage Links between Metabolic/Body

Parameters and Medication Doses

Bivariate Pearson correlation analyses showed that
risperidone dose was positively correlated with weight,
SBP, and HDL-C (r = 0.210, r = 0.193, r = 0.193, all p <
0.05, respectively). Aripiprazole dose was positively
correlated with serum glucose level (r = 0.243, p < 0.01),
while quetiapine was positively correlated with weight
(r =0.233, p < 0.05). Valproic acid dose showed positive
correlations with weight, SBP, and serum glucose level
(r=0.302,p <0.01;r=0.188,p < 0.05; r = 0.271, p < 0.01,
respectively). However, olanzapine dose had no associ-
ation with any metabolic/body parameters.

Second Stage

Stage - 2a

Metabolic/body parameters and MetS have been
linked (online suppl. Table 1; for all online suppl. ma-
terial, see https://doi.org/10.1159/000533470)

Stage — 2b: Second-Stage Links between Medication

Doses and MetS

Since quetiapine and valproic acid doses were found
to be associated with MetS, risperidone, aripiprazole,
and olanzapine doses were not examined in the second-
stage analysis. When quetiapine and valproic acid doses
were separately entered in a binary logistic regression
model as independent variables and MetS as a depen-
dent variable, both quetiapine and valproic acid were
detected to be positive predictors of MetS (online suppl.
Table 2)

Risk Factors for Metabolic Syndrome

Third Stage

After performing the analysis of two stages, drug dose
(quetiapine and valproic acid) and metabolic/body pa-
rameter (weight and SBP) variables were found to be
related to each other and with MetS (Figs. 1, 2). After-
ward, the real effects of quetiapine and valproic acid on
MetS were examined separately in two-step hierarchical
binary logistic regression analyses before and after as-
sociated intermediate variables (weight for quetiapine/
weight and SBP for valproic acid) were controlled (Tables
4-6; Fig. 2). Although weight was found to have an effect
on MetS in the final model, the effect of quetiapine on
MetS remained significant after controlling for weight
(p = 0.013, Exp(B) = 1.004, 95% CI = 1.001-1.007). Like
quetiapine, valproic acid kept its significant effect on
MetS when weight and SBP were controlled (p = 0.045,
Exp(B) = 1.002, 95% CI = 1.000-1.003).

Discussion

According to the literature, MetS affects 12.4-44.4% of
children and adolescents in the general population
[31, 32]. A recent meta-analysis revealed that in the
overall population, the prevalence of MetS is 58% greater
in individuals diagnosed with psychiatric disorders [33].
In our study, the frequency of MetS was 11.9% in the
whole sample, 12.5% in the group with a psychiatric
diagnosis, and 10% in the group without a psychiatric
diagnosis. In addition, there was no statistical difference
between the case and control groups. In a study con-
ducted with 162 adolescents and young adults with BPD
aged 18-28, the prevalence of MetS was reported to be
19.8% [34]. Another study that included 143 BPD pa-
tients aged 18 to 65 demonstrated a frequency of MetS of
29.4% [35]. In a study conducted by Mohite et al. [36]
with 140 adolescents (mean age: 15.12 years) diagnosed
with BPD, the frequency of MetS was estimated to be
14%. In contrast to earlier studies, our study discovered
that people with BPD had a higher prevalence of MetS
(38.5%). This finding might depend on the low number of
cases with the diagnosis of BPD and the use of multiple
drugs in these cases. Since the frequency of BPD is lower
under the age of 18, and diagnosing them is not so simple,
it is not surprising that the number of cases with BPD was
detected lower in our study. In a meta-analysis including
18 studies, the average frequency of MetS in patients with
depression was reported to be 29.7% [33]. Another study
suggested that the frequency of MetS was higher among
patients with depression who did not use medication than
in healthy controls (37.2%) [37]. However, in our study,
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Table 2. Comparison of the cases with and without metabolic syndrome in terms of demographics, metabolic parameters,
medication doses, and psychiatric diagnoses

Cases without MetS Cases with MetS Test p value
(n = 104) (n = 14) statistics
Age 16.00 (3) 16.00 (3) Z = -0.664 ns?
Mother age 42.18+£6.35 44.07+4.69 t=-1.072 ns
Father age’ 45,00 (8) 45,00 (5) Z=-0253 ns?
Weight 62.22+13.08 73.57+£14.28 t=-3.014 0.003°
SBP 110.00 (20) 130.00 (13) Z=-5.078 <0.001?
DBP 70.00 (20) 75.00 (16) Z=-2346 0.0192
Glucose 92.00 (20) 101.50 (13) Z=-2257 0.0242
HDL 49.00 (14) 45.50 (14) Z=-1.603 ns?
Triglyceride 80 (31) 103.50 (80) Z=-2235 0.0252
Risperidone dose, mg X2 = 8,787 0.0184
0 30 (100) 68 (77.3)
1 0 (0) 16 (18.2)
2 0 (0) 3 (3.4)
4 0 (0) 1(1.1)
Aripiprazole dose, mg X? =29895 <0.001¢
0 30 (100) 41 (46.6)
5 0 (0) 21 (23.9)
10 0 (0) 24 (27.3)
15 0 (0) 2 (2.3)
Quetiapine dose, mg X2 =11,074  0.042¢
0 30 (100) 59 (67.0)
50 0 (0) 1(1.1)
100 0(0) 9(10.2)
200 0 (0) 6 (6.8)
300 0 (0) 2(23)
400 0 (0) 5(5.7)
600 0 (0) 6 (6.8)
Olanzapine dose, mg X2 = 2,570 nsd
0 30 (100) 79 (89.8)
5 0 (0) 6 (6.8)
10 0 (0) 1(1.1)
20 0 (0) 2 (2.3)
Valproic acid dose, mg x> =11,075  0.002¢
0 30 (100) 64 (72.7)
500 0 (0) 7 (8.0)
1,000 0 (0) 17 (19.3)
Gender
Boys 42 (404) 5 (35.7) df =1 ns<
Girls 62 (59.6) 9 (64.3) X2 =0.112
Maternal smoking
Smoking during pregnancy 55 (52.9) 8 (57.1) df =1 ns¢
Not smoking during pregnancy 49 (47.1) 6 (42.9) X2 = 0.090
GDM
No maternal GDM 66 (63.5) 11 (78.6) df =1 nsd
Maternal GDM + 38 (36.5) 3(21.4) X2 = 1,242
Maternal psychopathology
No psychiatric disorder in mother 63 (60.6) 12 (85.7) df =1 ns¢
Psychiatric disorder in mother 41 (394) 2 (14.3) X% = 3,366
6 Dubai Med J Bilag/Tahillioglu/Cakir/Kavurma/Onder/
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Table 2 (continued)

Cases without MetS Cases with MetS Test p value
(n = 104) (n=14) statistics
Paternal psychopathology
No psychiatric disorder in father 70 (67.3) 10 (71.4) df =1 nsd
Psychiatric disorder in father 34 (32.7) 4 (28.6) x> = 0.096
Mother education level
llliterate 7 (6.7) 1(7.1) df =5 nsd
Literate 15 (14.4) 1(7.1)
Primary school 39 (37.5) 4 (28.6)
Secondary school 23 (22.1) 3 (21.4) X° = 8,716
High school 20 (19.2) 4 (28.6)
University 0 (0) 1(7.1)
Father education level
Illiterate 1(1.0) 1(7.1) df =5 nsd
Literate 8 (7.7) 1(7.1)
Primary school 33 (31.7) 1(7.1) X% = 6,839
Secondary school 36 (34.6) 5 (35.7)
High school 22 (21.2) 5 (35.7)
University 4 (3.8) 1(7.1)
Socioeconomic status
Semi-skilled worker, uneducated, educated 37 (35.9) 2 (14.3) df =3 nsd
at primary school level
Semi-skilled worker, uneducated, educated 40 (38.8) 5 (35.7)
below high school level
Small scale businessman, white collar or skilled 20 (19.4) 6 (42.9) X2 = 4,845
worker, high school graduate
University educated, professional or in a high 6 (5.8) 1(7.1)
administrative position
Diagnosis
No diagnosis 27 (26.0) 3 (21.4) df = 4 0.0409
cb 38 (36.5) 4 (28.6)
BPD 8 (7.7) 5 (35.7) X2 = 10,966
Psychotic disorder 5 (4.8) 1(7.1)
Major depression 26 (25.0) 1(7.1)
Treatment
No treatment 27 (26) 3(214) df = 4 nsd
Antipsychotic 16 (15.4) 2 (14.3) X2 = 7,606
Antidepressant 0 (19.2) 0 (0)
Antipsychotic + antidepressant 22 (21.2) 2 (14.3)
Antipsychotic + others 19 (18.3) 7 (50)
Sport
No play sport 60 (77.9) 6 (54.5) df =1 nsd
Play sport 17 (22.1) 5 (45.5) X2 = 2,805

Data are presented as the means =+ standard deviations, median [interquartile range (IQR)] or numbers (percent), as appropriate.
Bold values mark statistically significant differences. SBP, systolic blood pressure; DBP, diastolic blood pressure; HDL, high-density
lipoprotein; GDM, gestational diabetes mellitus; ns, not significant. 'n = 88. 2Mann-Whitney U test. PIndependent samples T test.
Pearson ¥ test. 9Fisher’s exact test.

the frequency of MetS in the group with depression was symptoms are less common in children and adolescents.
found to be 3.7%. This result is different from the lit- Children and adolescents are more likely to present with
erature and may be due to the fact that neurovegetative irritable depression [38]. Studies also report that
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Table 3. Binary logistic regression analysis examining the relationship among MetS and age, gender,
psychiatric mediation, and psychiatric diagnoses via forward Wald method

B Exp (B) 95% Cl for Exp (B) Sig
Diagnosis (reference cat.: no diagnosis) 0.070
cD —0.054 0.977 0.196-4.582 0.947
BPD 1.727 5.625 1.097-28.836 0.038
Psychotic disorder 0.588 1.800 0.154-20.987 0.639
Major depression —-1.061 0.346 0.034-3.545 0.371
Constant -2.197 0.111 <0.001

Dependent variable: MetS status. Nagelkerke R?> = 0.138. Bold values mark statistically significant

differences.

depression may cause MetS in adult patients through
neurovegetative symptoms such as hyperphagia, hyper-
somnia, and anergia [39].

In a systematic meta-analysis, Mitchell et al. [40] re-
ported that the prevalence of MetS was 9.8% in patients
with first-episode schizophrenia who did not receive
treatment and 9.9% when both treated and non-treated
schizophrenia groups were taken into account. A study
from Turkey reported that the rate of MetS was 35.5% in
the patients with first-episode psychosis (mean age: 29.1),
whereas it was 12.2% in the healthy group [41]. In our
study, in which the sample age group was younger com-
pared to this study, the rate of MetS in patients with first-
episode psychosis was found to be 16.6%. Furthermore,
there is no literature on the prevalence of MetS in children
and adolescents with CD and psychosis. In our study, the
frequency of MetS in the patients with CD was found to be
9.5% and was lower than the rates in both the general
sample and the healthy group. The previous studies in the
literature have been conducted in patient groups with one
disease and mostly with patients older than 18 years. It
should be noted that the conflicting results between the
literature and our study might be associated with multiple
drug usage in some patients in our sample group.

It is frequently reported in the literature that there is an
increase in the prevalence of MetS at young ages, espe-
cially in the presence of severe psychiatric diseases. In
addition, it is also stated that the use of psychotropic
drugs also carries the risk of weight gain and metabolic
dysregulation that may cause MetS [42]. The increase in
childhood manifestations of BPD and childhood
schizophrenia and the positive contribution of SGA drugs
on attention, memory, and cognitive system without the
high incidence of extrapyramidal system side effects of
first-generation antipsychotics led to an increase in the
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use of SGAs [43]. However, SGAs are associated with
extensive weight gain, and they are also the ones asso-
ciated with the greatest metabolic alterations, with weight
gain reported in up to 72% of all antipsychotic-receiving
patients [44].

Clozapine and olanzapine are reported to cause weight
gain by dysregulating adipose tissue homeostasis [45].
However, some studies have reported metabolic alter-
ations even without weight gain [46]. The antipsychotic
medications quetiapine and clozapine have the worst
impact on the circulatory system in children and ado-
lescents, aripiprazole and ziprasidone have the lowest risk
of metabolic side effects, and olanzapine is the antipsy-
chotic drug most connected with weight gain and diabetes
[47]. According to Patel et al. [48], among pediatric
psychiatric patients who took antipsychotic medication
for at least a month, the incidence of high triglyceride and
low HDL-C levels was 23%, and the incidence of any
blood lipid level deterioration was 51%. It was shown that
olanzapine, quetiapine, and risperidone treatments in-
creased triglyceride levels, whereas aripiprazole and
olanzapine treatments increased low density lipoprotein-
C cholesterol levels in a trial with 4,140 children and
adolescents (mean age: 10.4 years) [49]. Atypical anti-
psychotic drugs have been found to increase the sus-
ceptibility to MetS in studies of children and adolescents
[50]. It has been reported that combined treatment with
mood stabilizers, especially valproate, increases the risk of
MetS [43]. The results of our study indicate that the
increase in weight and SBP and DBP predicted MetS. We
also found that risperidone, valproic acid, and quetiapine
caused MetS by increasing weight; risperidone and val-
proic acid by increasing SBP; and aripiprazole and val-
proic acid by increasing blood glucose level. Although it
has been reported that the use of olanzapine causes
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Third stage: constitution of the

final mediation model
- Hierarchic logistic regression

Second stage: detecting links among
the variables at the three corners
- Logistic regression

- Linear regression

First stage: detecting links among the

variables at the three corners
- Bivariate analyses

Metabolic
...... parameters

Metabolic syndrome

Fig. 1. Analytic strategy.

Fig. 2. Final mediation model. a Quetiapine
is the independent (X) variable, weight is
the intermediate (M) variable, MetS is the
outcome (Y) variable. b Valproic acid is the
independent (X) variable, weight and SBP
are the intermediate (M) variables, MetS is
the outcome (Y) variable.
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weight gain in children [47], a statistically significant
relationship was not found in our study, probably due to
the low-dose use of olanzapine and the small number of
participants using olanzapine. Ko et al. [51] reported that
the use of multiple antipsychotics was significantly as-
sociated with high MetS frequency; however, only ari-
piprazole had no effect on the increase in MetS prevalence
in their study including 1,103 schizophrenia patients.
Kemp et al. [52] stated that there was no significant
difference between aripiprazole and placebo use in terms
of MetS development in their study with 125 bipolar
patients. As can be seen, literature knowledge regarding
the effect of psychotropic medication use on MetS in
children and adolescents is not clear today. In the current
study, when the variables age, gender, psychiatric med-
ication, and psychiatric diagnosis were examined in a
single model whose dependent variable is MetS, it was
found that having a diagnosis of BPD predicted MetS in
particular. Despite methodological discrepancies, a study
by Mohite et al. [36] points out that BPD increases the
risk of MetS in individuals under the age of 18 compared
to healthy controls. The findings of our study show
consistency with this study. In our regression model, no
medication category (antidepressants-only, antipsychotics-
only, antidepressants + antipsychotics, and antipsychotics +
others) predicted an increased risk for MetS. One of the
reasons for this finding, which contradicts the literature,
may be related to the fact that the duration of drug use and
the duration of the disease in children and adolescents are
not as long as in adults. However, the literature also says that
SSRIs have no clear evidence for an increased risk for MetS
[13, 14]. Consistently, the antidepressants used in our study
were fluoxetine and sertraline which are SSRIs and did not
have a significant association with MetS.

Limitations

Although this study presents important findings, it
should be evaluated in the context of some limitations. Since
the present study was retrospective, only the cases whose
data were completely present in their files were included in
the study. Therefore, the study sample consisted of a small
sample group. An important limitation is that it is not
known whether the patients were diagnosed with MetS
before treatment. Likewise, initial measurements according
to MetS IDF criteria before drug treatment were not present
in the files, which leads to poor reliability of results. Also,
each medication in this study did not compare the
controlled doses based on the evidence, and the number
of subjects making the comparison was not controlled as
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Table 5. Hierarchic binary logistic regression analysis examining the effect of quetiapine and weight on MetS

B Exp (B) 95% Cl for Exp (B) Sig Nagelkerke R?

Step 1

Quetiapine dose 0.004 1.004 1.002-1.007 0.001 0.152

Constant -2.515 0.081 <0.001
Step 2

Quetiapine dose 0.004 1.004 1.001-1.007 0.013 0.219

Weight 0.045 1.046 1.002-1.092 0.038

Constant -5.494 0.004 <0.001

Dependent variable: MetS status. Bold values mark statistically significant differences.

Table 6. Hierarchic binary logistic regression analysis examining the effect of valproic acid, weight, and SBP

on MetS
B Exp (B) 95% Cl for Exp (B) Sig Nagelkerke R?

Step 1

Valproic acid dose 0.002 1.002 1.001-1.003 0.001 0.161

Constant -2.618 0.073 <0.001
Step 2

Valproic acid dose 0.002 1.002 1.000-1.003 0.045 0.479

Weight 0.024 1.024 0.970-1.080 0.387

SBP 0.138 1.148 1.060-1.244 0.001

Constant —20.794 0.000 <0.001

Dependent variable: MetS status. SBP, systolic blood pressure. Bold values mark statistically significant

differences.

a reason of a retrospective study. Besides, there was no
information as to whether the father and mother had
MetS. From both genetic and environmental perspec-
tives, whether or not parents had MetS is extremely
important. Lastly, we could not collect treatment du-
ration information for each case. Hence, treatment
duration could not be controlled in the analyses.

Conclusion

We found that especially BPD and psychotropic use in
children and adolescents disrupt metabolic regulation
and pose a risk for MetS. It is important to determine the
risk factors causing MetS, especially in children and
adolescents, in order to prevent mortality and morbidity
at advanced ages. Close monitoring seems to be necessary
in terms of the risk of MetS, especially in children and
adolescents with psychiatric disorders and psychotropic
drug use. In addition, long-term follow-up studies with
larger samples are needed in this field.

Risk Factors for Metabolic Syndrome

Statement of Ethics

Our research complies with the guidelines for human studies
and includes evidence that the research was conducted ethically in
accordance with the World Medical Association Declaration of
Helsinki. In the manuscript, authors state that subjects have given
their written informed consent and that the study protocol was
approved by the institute’s committee on human research. This
study was initiated after obtaining ethical committee approval
from Akdeniz University Faculty of Medicine Clinical Research
Ethics Committee, date: November 06, 2019, decision no: 1,052.

Conflict of Interest Statement
E.S.E. is on the advisory board for Sanofi Turkey. He is also

involved in the speaker bureaus of Sanofi Turkey and ARIS. The
other authors declare that they have no conflicts of interest.

Funding Sources

This research received no external funding.

Dubai Med | 11
DOI: 10.1159/000533470

€20z Jequaydag G|, uo 3sanb Aq Jpd'0.¥E€S000/27€000%/0LYEES000/6G L L"01/10P/HPd-ajonJe/fp/wod sab1e//:dpy woly papeojumoq


https://doi.org/10.1159/000533470

—_

NS}

w

w

[=)

(e}

o

10

1

—

12

Author Contributions

O.B.: organization-data collection. A.T.: statistic. B.C.: data
collection-arrangement.
collection-ethic process. E.S.E.: organization.

CK.: data

References

Galassi A, Reynolds K, He J. Metabolic syn-
drome and risk of cardiovascular disease: a
meta-analysis. Am ] Med. 2006;119(10):812-9.
Esposito K, Chiodini P, Colao A, Lenzi A,
Giugliano D. Metabolic syndrome and risk of
cancer: a systematic review and meta-analysis.
Diabetes Care. 2012;35(11):2402-11.

Ford ES, Li C, Sattar N. Metabolic syndrome
and incident diabetes: current state of the
evidence. Diabetes Care. 2008;31(9):1898-904.
Higgins V, Adeli K. Pediatric metabolic
syndrome: pathophysiology and laboratory
assessment. ] Int Fed Clin Chem Lab Med.
2017;28(1):25-42.

Ford ES, Giles WH, Dietz WH. Prevalence of
the metabolic syndrome among US adults:
findings from the third National Health and
Nutrition Examination Survey. JAMA. 2002;
287(3):356-9.

Vancampfort D, Correll CU, Wampers M,
Sienaert P, Mitchell AJ, De Herdt A, et al.
Metabolic syndrome and metabolic abnor-
malities in patients with major depressive
disorder: a meta-analysis of prevalences and
moderating variables. Psychol Med. 2014;
44(10):2017-28.

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

Siervo M, Harrison SL, Jagger C, Robinson L,
Stephan BC. Metabolic syndrome and lon-
gitudinal changes in cognitive function: a
systematic review and meta-analysis. JAD.
2014;41(1):151-61.

Révész D, Milaneschi Y, Verhoeven JE,
Penninx BW. Telomere length as a marker of
cellular aging is associated with prevalence
and progression of metabolic syndrome.
J Clin Endocrinol Metab. 2014;99(12):
4607-15.

Marazziti D, Rutigliano G, Baroni S, Landi
P, Dell’'Osso L. Metabolic syndrome and
major depression. CNS Spectr. 2014;19(4):
293-304.

Buchan DS, Thomas NE, Baker JS. Novel risk
factors of cardiovascular disease and their
associations between obesity, physical activity
and physical fitness. J Public Health Res.
2012;1(1):59-66.

Beyazytiz M, Albayrak Y, Egilmez OB, Al-
bayrak N, Beyazyiiz E. Relationship between
SSRIs and metabolic syndrome abnormalities
in patients with generalized anxiety disorder:

collection.

13

14

15

16

17

18

19

20

21

22

23

Data Availability Statement

A.QO.: data

author.

a prospective study. Psychiatry Investig. 2013;
10(2):148-54.

Raeder MB, Bjelland I, Emil Vollset S, Steen
VM. Obesity, dyslipidemia, and diabetes with
selective serotonin reuptake inhibitors: the
Hordaland Health Study. J Clin Psychiatry.
2006567(12):1974-82.

MclIntyre RS, Park KY, Law CW, Sultan F,
Adams A, Lourenco MT, et al. The associa-
tion between conventional antidepressants
and the metabolic syndrome: a review of the
evidence and clinical implications. CNS
Drugs. 2010;24(9):741-53.

Hiles SA, Baker AL, de Malmanche T, Attia J.
Interleukin-6, C-reactive protein and
interleukin-10 after antidepressant treatment
in people with depression: a meta-analysis.
Psychol Med. 2012;42(10):2015-26.

Olfson M, King M, Schoenbaum M. Treat-
ment of young people with antipsychotic
medications in the United States. JAMA.
2015;72(9):867-74.

Carton L, Cottencin O, Lapeyre-Mestre M,
Geoffroy PA, Favre ], Simon N, et al. Off-label
prescribing of antipsychotics in adults, chil-
dren and elderly individuals: a systematic
review of recent prescription trends. Curr
Pharm Des. 2015;21(23):3280-97.

Masi G, Liboni F. Management of schizo-
phrenia in children and adolescents: focus on
pharmacotherapy. ~ Drugs.  2011;71(2):
179-208.

Maayan L, Correll CU. Weight gain and
metabolic risks associated with antipsychotic
medications in children and adolescents.
J Child Adolesc Psychiatry. 2011;21(6):
517-35.

Goeb JL, Marco S, Duhamel A, Kechid G,
Bordet R, Thomas P, et al. Effetssecondair-
esmétaboliques de la rispéridone dans les
schizophrénies a début précoce [Metabolic
side effects of risperidone in early onset
schizophrenia]. Encephale. 2010;36(3):242-52.
Safer DJ. A comparison of risperidone-
induced weight gain across the age span.
J Clin Psychopharmacol. 2004;24(4):429-36.
Martino F, Puddu PE, Pannarale G, Co-
lantoni C, Zanoni C, Martino E, et al. Met-
abolic syndrome among children and ado-
lescents from southern Italy: contribution
from the calabrian sierras community study
(CSCS). Int.J Card. 2014;177(2):455-60.
Moreno C, Merchan-Naranjo J, Alvarez M,
Baeza I, Alda JA, Martinez-Cantarero C, et al.
Metabolic effects of second-generation anti-
psychotics in bipolar youth: comparison with

12

Dubai Med |

DOI: 10.1159/000533470

24

25

26

27

28

29

30

31

32

33

All data generated or analyzed during this study are included in
this article. Further inquiries can be directed to the corresponding

other psychotic and nonpsychotic diagnoses.
Bipolar Disord. 2010;12(2):172-84.

Sikich L, Frazier JA, McClellan ], Findling RL,
Vitiello B, Ritz L, et al. Double-blind com-
parison of first- and second-generation an-
tipsychotics in early-onset schizophrenia and
schizo-affective disorder: findings from the
treatment of early-onset schizophrenia
spectrum disorders (TEOSS) study. Am
] Psychiatry. 2008;165(11):1420-31.

Ronsley R, Nguyen D, Davidson J, Pan-
agiotopoulos C. Increased risk of obesity and
metabolic dysregulation following 12 Months
of second-generation antipsychotic treatment
in children: a prospective cohort study. Can
] Psychiatry. 2015;60(10):441-50.

Kaufman J, Birmaher B, Brent D, Rao U,
Flynn C, Moreci P, et al. Schedule for affective
disorders and schizophrenia for school-age
children-present and Lifetime version
(K-SADS-PL): initial reliability and validity
data. JAACAP. 1997;36(7):980-8.

Gokler B, Unal F, Pehlivantiirk B, Kiiltiir EC,
Akdemir D, andTaner Y. Reliability and
validity of schedule for affective disorders and
schizophrenia for school age children-present
and lifetime  version-Turkish  version
(K-SADS-PL-T). Turk J Child Adolesc
Mental Health. 2004;11:109-16.

AACAP practice parameter for the use of
atypical antipsychotic medications in chil-
dren and adolescents, Washington, DC:
Elsevier, 2011, pp. 1-27.

Walkup J; Work Group on Quality Issues.
Practice parameter on the use of psychotropic
medication in children and adolescents.
JAACAP. 2009;48(9):961-73.

Al-Hamad D, Raman V. Metabolic syndrome
in children and adolescents. Transl Pediatr.
2017;6(4):397-407.

Titmuss AT, Srinivasan S. Metabolic syndrome
in children and adolescents: old concepts in a
young population. JPCH. 2016;52(10):928-34.
Cook S, Auinger P, Li C, Ford ES. Metabolic
syndrome rates in United States adolescents,
from the national health and nutrition ex-
amination survey, 1999-2002. J.Ped. 2008;
152(2):165-70.

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 psy-
chotic disorders, bipolar disorder and major
depressive disorder: a systematic review and
meta-analysis. World Psychiatry. 2015;14(3):
339-47.

Bilag/Tahillioglu/Cakir/Kavurma/Onder/
Ercan

€20z Jequaydag G|, uo 3sanb Aq Jpd'0.¥E€S000/27€000%/0LYEES000/6G L L"01/10P/HPd-ajonJe/fp/wod sab1e//:dpy woly papeojumoq


https://www.karger.com/Article/FullText/533470?ref=1#ref1
https://www.karger.com/Article/FullText/533470?ref=2#ref2
https://www.karger.com/Article/FullText/533470?ref=3#ref3
https://www.karger.com/Article/FullText/533470?ref=4#ref4
https://www.karger.com/Article/FullText/533470?ref=5#ref5
https://www.karger.com/Article/FullText/533470?ref=6#ref6
https://www.karger.com/Article/FullText/533470?ref=7#ref7
https://www.karger.com/Article/FullText/533470?ref=7#ref7
https://www.karger.com/Article/FullText/533470?ref=8#ref8
https://www.karger.com/Article/FullText/533470?ref=9#ref9
https://www.karger.com/Article/FullText/533470?ref=10#ref10
https://www.karger.com/Article/FullText/533470?ref=11#ref11
https://www.karger.com/Article/FullText/533470?ref=12#ref12
https://www.karger.com/Article/FullText/533470?ref=13#ref13
https://www.karger.com/Article/FullText/533470?ref=14#ref14
https://www.karger.com/Article/FullText/533470?ref=14#ref14
https://www.karger.com/Article/FullText/533470?ref=15#ref15
https://www.karger.com/Article/FullText/533470?ref=16#ref16
https://www.karger.com/Article/FullText/533470?ref=17#ref17
https://www.karger.com/Article/FullText/533470?ref=17#ref17
https://www.karger.com/Article/FullText/533470?ref=18#ref18
https://www.karger.com/Article/FullText/533470?ref=19#ref19
https://www.karger.com/Article/FullText/533470?ref=20#ref20
https://www.karger.com/Article/FullText/533470?ref=21#ref21
https://www.karger.com/Article/FullText/533470?ref=22#ref22
https://www.karger.com/Article/FullText/533470?ref=23#ref23
https://www.karger.com/Article/FullText/533470?ref=24#ref24
https://www.karger.com/Article/FullText/533470?ref=24#ref24
https://www.karger.com/Article/FullText/533470?ref=25#ref25
https://www.karger.com/Article/FullText/533470?ref=25#ref25
https://www.karger.com/Article/FullText/533470?ref=26#ref26
https://www.karger.com/Article/FullText/533470?ref=27#ref27
https://www.karger.com/Article/FullText/533470?ref=27#ref27
https://www.karger.com/Article/FullText/533470?ref=28#ref28
https://www.karger.com/Article/FullText/533470?ref=28#ref28
https://www.karger.com/Article/FullText/533470?ref=28#ref28
https://www.karger.com/Article/FullText/533470?ref=29#ref29
https://www.karger.com/Article/FullText/533470?ref=30#ref30
https://www.karger.com/Article/FullText/533470?ref=31#ref31
https://www.karger.com/Article/FullText/533470?ref=32#ref32
https://www.karger.com/Article/FullText/533470?ref=33#ref33
https://doi.org/10.1159/000533470

34

35

36

37

38

39

40

Li C, Birmaher B, Rooks B, Gill MK, Hower
H, Axelson DA, et al. High prevalence of
metabolic syndrome among adolescents and
young adults with bipolar disorder. J Clin
Psychiatry. 2019;80(4):18m12422.

Bai YM, Li CT, Tsai SJ, Tu PC, Chen MH, Su
TP. Metabolic syndrome and adverse clinical
outcomes in patients with bipolar disorder.
BMC Psychiatry. 2016;16(1):448.

Mohite S, Wu H, Sharma S, Lavagnino L,
Zeni CP, Currie TT, et al. Higher prevalence
of metabolic syndrome in child-adolescent
patients with bipolar disorder. Clin Psycho-
pharmacol Neurosci. 2020;18(2):279-88.
Grover S, Nebhinani N, Chakrabarti S, Avasthi
A, Kulhara P. Metabolic syndrome in drug-
naive patients with depressive disorders. In-
dian J Psychol Med. 2013;35(2):167-73.
Mitchell J, McCauley E, Burke PM, Moss SJ.
Phenomenology of depression in children
and adolescents. JAACAP. 1988;27(1):12-20.
Lasserre AM, Glaus ], Vandeleur CL, Marques-
Vidal P, Vaucher ], Bastardot F, et al. Depres-
sion with atypical features and increase in
obesity, body mass index, waist circumference,
and fat mass: a prospective, population-based
study. JAMA Psychiatry. 2014;71(8):880-8.
Mitchell AJ, Vancampfort D, De Herdt A,
Yu W, De Hert M. Is the prevalence of meta-
bolic syndrome and metabolic abnormalities

Risk Factors for Metabolic Syndrome

41

42

43

44

45

46

47

increased in early schizophrenia? A compar-
ative meta-analysis of first episode, untreated
and treated patients. Schizophr Bull. 2013;
39(2):295-305.

Sahpolat M, Ari M. Higher prevalence of
metabolic syndrome and related factors in
patients with first-episode psychosis and
schizophrenia: a cross-sectional study in
Turkey. Nord ] Psychiatry. 2021;75(1):73-8.
Lakka HM, Laaksonen DE, Lakka TA, Nis-
kanen LK, Kumpusalo E, Tuomilehto J, et al.
The metabolic syndrome and total and car-
diovascular disease mortality in middle-aged
men. JAMA. 2002;288(21):2709-16.

Celik GG, Tahiroglu A, Avci A Curr Ap-
proaches Psychiatry. 2011;3(2):232-51.
Fonseka TM, Miiller DJ, Kennedy SH. Inflam-
matory cytokines and antipsychotic-induced
weight gain: review and clinical implications.
Mol Neuropsychiatry. 2016;2(1):1-14.
Henderson DC, Vincenzi B, Andrea NV, Ulloa
M, Copeland PM. Pathophysiological mecha-
nisms of increased cardiometabolic risk in people
with schizophrenia and other severe mental ill-
nesses. Lancet Psychiatr. 2015;2(5):452-64.
Newcomer JW. Antipsychotic medications:
metabolic and cardiovascular risk. J Clin
Psychiatry. 2007;68(Suppl 4):8-13.

Correll, CUand Carlson, HE. Endocrine and
metabolic adverse effects of psychotropic

48

49

50

51

52

medications in children and adolescents.
JAACAP. 2006;45,(7):771-91.

Patel NC, Hariparsad M, Matias-Akthar M,
Sorter MT, Barzman DH, Morrison JA, et al.
Body mass indexes and lipid profiles in
hospitalized children and adolescents ex-
posed to atypical antipsychotics. ] Child
Adolesc Psychopharmacol. 2007;17(3):
303-11.

Correll CU. Multiple antipsychotic use as-
sociated with metabolic and cardiovascular
adverse events in children and adolescents.
Evid Based Ment Health. 2009;12(3):93.
Jerrell JM, Mclntyre RS. Adverse events in
children and adolescents treated with anti-
psychotic  medications. Hum  Psycho-
pharmacol. 2008;23(4):283-90.

Ko YK, Soh MA, Kang SH, Lee JI. The
prevalence of metabolic syndrome in
schizophrenic patients using antipsychotics.
Clin Psychopharmacol Neurosci. 2013;
11(2):80-8.

Kemp DE, Calabrese JR, Tran QV, Pikalov
A, Eudicone JM, Baker RA. Metabolic
syndrome in patients enrolled in a clinical
trial of aripiprazole in the maintenance
treatment of bipolar I disorder: a post hoc
analysis of a randomized, double-blind, placebo-
controlled trial. J Clin Psychiatry. 2010;
71(9):1138-44.

Dubai Med |

DOI: 10.1159/000533470

13

€20z Jequaydag G|, uo 3sanb Aq Jpd'0.¥E€S000/27€000%/0LYEES000/6G L L"01/10P/HPd-ajonJe/fp/wod sab1e//:dpy woly papeojumoq


https://www.karger.com/Article/FullText/533470?ref=34#ref34
https://www.karger.com/Article/FullText/533470?ref=34#ref34
https://www.karger.com/Article/FullText/533470?ref=35#ref35
https://www.karger.com/Article/FullText/533470?ref=36#ref36
https://www.karger.com/Article/FullText/533470?ref=36#ref36
https://www.karger.com/Article/FullText/533470?ref=37#ref37
https://www.karger.com/Article/FullText/533470?ref=37#ref37
https://www.karger.com/Article/FullText/533470?ref=38#ref38
https://www.karger.com/Article/FullText/533470?ref=39#ref39
https://www.karger.com/Article/FullText/533470?ref=40#ref40
https://www.karger.com/Article/FullText/533470?ref=41#ref41
https://www.karger.com/Article/FullText/533470?ref=42#ref42
https://www.karger.com/Article/FullText/533470?ref=43#ref43
https://www.karger.com/Article/FullText/533470?ref=43#ref43
https://www.karger.com/Article/FullText/533470?ref=44#ref44
https://www.karger.com/Article/FullText/533470?ref=45#ref45
https://www.karger.com/Article/FullText/533470?ref=46#ref46
https://www.karger.com/Article/FullText/533470?ref=46#ref46
https://www.karger.com/Article/FullText/533470?ref=47#ref47
https://www.karger.com/Article/FullText/533470?ref=48#ref48
https://www.karger.com/Article/FullText/533470?ref=48#ref48
https://www.karger.com/Article/FullText/533470?ref=49#ref49
https://www.karger.com/Article/FullText/533470?ref=50#ref50
https://www.karger.com/Article/FullText/533470?ref=50#ref50
https://www.karger.com/Article/FullText/533470?ref=51#ref51
https://www.karger.com/Article/FullText/533470?ref=52#ref52
https://doi.org/10.1159/000533470

	Is There Any Risk for Metabolic Syndrome in Children and Adolescents with Psychiatric Disorders?
	Introduction
	Materials and Methods
	IDF Criteria of MetS for Children Aged 10–16
	IDF Criteria of MetS Criteria for Children Aged 16 and Above
	Statistical Analysis

	Results
	First Stage
	Stage – 1a
	Stage – 1b: First-Stage Links between Medication Doses and MetS
	Stage – 1c: First-Stage Links between Metabolic/Body Parameters and Medication Doses

	Second Stage
	Stage – 2a
	Stage – 2b: Second-Stage Links between Medication Doses and MetS

	Third Stage

	Discussion
	Limitations
	Conclusion
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


