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The Relationship Between Antipsychotic Drug Use and

Electrocardiography Parameters
Antipsikotik flqg: Kullaniminin Elektrokardiyografi
Parametreleri ile Iliskisi
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Abstract

Antipsychotic drugs have many known metabolic and cardiac effects. The aim of this study was to
evaluate the relationship between electrocardiographic parameters and antipsychotic drug use in
inpatients with psychotic disorder. For this purpose, electrocardiograms (ECG) of 200 psychotic
patients who were hospitalized in our clinic were examined and the relationship between QTc inter-
val, R-R distance and PR interval, the number of antipsychotic drugs used and the effect of antipsycho-
tics on QTc were investigated. According to the data obtained, QTc intervals of the patients using
multiple antipsychotic drugs were found to be significantly longer than those using monotherapy.
When antipsychotic drugs were classified according to their potency on QT¢, QTc intervals were found
to be significantly longer in those receiving moderately effective drugs compared to lower effective
drugs. In conclusion, considering the frequency of cardiovascular side effects in the follow-up and
treatment of patients with psychotic disorder, multiple antipsychotic drugs use should be avoided as

much as possible and drug selection should be given importance.
Keywords: Antipsychotic drug, arrhythmia, electrocardiography (ECG), psychosis, QT interval.

0z

Antipsikotik ilaglarin bilinen bircok metabolik ve kardiyak etkisi bulunmaktadir. Bu ¢alismanin amaci
yatarak tedavi gormis psikotik bozukluk tanili hastalarin elektrokardiyografik parametreleri ile
antipsikotik ila¢ kullanimi arasindaki iliskiyi degerlendirmektir. Bu amacla klinigimizde yatmis olan
200 psikotik bozukluk hastasinin elektokardiyografileri (EKG) incelenerek, QTc araligi, R-R mesafesi ve
PR araligi ile kullanilan antipsikotik ilag sayisi ve antipsikotiklerin QTc iizerine etkisinin giictinin iligkisi
arastinimistir. Elde edilen verilere gore ¢oklu antipsikotik ilag kullananlarin QTc araliklarinin monoter-
api kullananlara gdre anlamli olarak daha uzun oldugu saptanmistir. Antipsikotik ilaclar QTc izerine
etki giiclerine gore siniflandinldiginda, orta siddette etkili ilag alanlarin diisiik etkili ilag alanlara gére
QTc araliklarinin anlamli olarak daha uzun oldugu saptanmistir. Sonug olarak psikotik bozukluk tanil
hastalarin takibi ve tedavisinde kardiyovaskiiler yan etki sikligi dikkate alindiginda, coklu antipsikotik

ilag kullanimindan miimkiin oldukca kagimilmali ve ilag secimine Gnem verilmelidir.
Anahtar sozciikler: Antipsikotik ila, aritmi, elektrokardiyografi (EKG), psikoz, QT aralii.
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SCHIZOPHRENIA spectrum and other psychotic disorders have been shown to
weaken the ability to assess reality as described in the Diagnostic and Statistical Manual
of Mental Disorders (DSM-5). Delusions, hallucinations, disorganized thinking, disor-
ganized behavior and negative symptoms are diagnostic criteria for schizophrenia.
Schizophrenia, schizoaffective disorder, delusional disorder, schizotypal disorder are
chronic disorders with exacerbations and remission periods (American Psychiatric
Association 2013). Although the use of multiple drugs in the treatment of these disor-
ders is not a preferred method, physicians are increasingly choosing combination thera-
pies based on their clinical experience (Clark et al. 2002). Chronic course, inadequate
response to treatment, and side effects after dose increase lead physicians to combina-
tion therapy (Kumsar and Dilbaz 2012). Ozalmete et al. (2009) found the rate of mul-
tiple antipsychotic drug use as 38-64% in inpatient psychiatry clinics and 54% in outpa-
tient clinics. Multiple antipsychotic use is associated with increased side effects, increa-
sed mortality and increased incidence of metabolic syndrome.

Cardiovascular effects of antipsychotics in general could be listed as prolongation of
ventricular repolarization, tachycardia, myocarditis, changes in sinoatrial nod, cardiom-
yopathy, myocarditis, and arrhythmia (Passman ve Kadish 2001). The QT interval is
the distance from the beginning of the QRS complex to the end of the T wave on the
electrocardiogram (ECG) and indicates the duration of ventricular repolarization (Cze-
kalla et al. 2001). Prolongation of the QT interval increases the risk of ventricular
tachycardia and sudden cardiac death (Passman ve Kadish 2001). Factors causing pro-
longation of the QT interval include drug use, gender, age, bradycardia, hypokalemia,
hypomagnesemia, and congenital long QT syndrome (Takeuchi et al. 2015). There is
no definite cut-off QT value that increases the risk (Moss 1993). Antipsychotic drugs
show a combination of both arrhythmogenic and antiarrhythmic properties. They can
suppress the sympathetic nervous system effect in the hypothalamus and show local
anesthetic effect. With these effects, they can show antiarrhythmic effect by stabilizing
the cell membrane. In addition to prolongation in QT interval in ECG due to an-
tipsychotics, flattening in T wave, ST segment collapse, prolongation in PR interval,
emergence of U wave and increase in heart rate (shortening at R-R distance) can also be
detected. Prolongation of the PR interval is observed due to delayed electrical conduc-
tion from the atrium to the ventricle and poses a risk for atrial fibrillation (Balcioglu
1999).Since the QT interval is affected by heart rate changes, it is recommended to
consider the corrected QT (QT¢) interval. When calculating QT¢, Bazzet formula is
frequently used in clinical practice and literature (Chong and Mahendran 2011). The
QTec interval is also affected by the antipsychotics used. A study in Turkey found that
the QT'c values of patients using haloperidol and thioridazine (typical antipsychotics)
were longer than those using risperidone and zuclopenthixol monotherapy and the
control group (Ilhan et al. 1999).

Endocrinological problems as well as cardiovascular problems in psychotic patients
cause shortening of life. One of such endocrinological problems is metabolic syndrome.
Diagnostic criteria for metabolic syndrome include abdominal obesity, deterioration of
lipid profile, elevated blood pressure, elevated fasting blood glucose level, elevated body
mass index. In addition to the disorder features, metabolic side effects of antipsychotics
are also known. Adverse effects of atypical antipsychotic drugs, which are more effective

Psikiyatride Giincel Yaklagimlar - Current Approaches in Psychiatry



Demirkol et al. 138

in negative symptoms than typical antipsychotics, are associated with deterioration of
glucose tolerance, weight gain, and changes in the lipid profile (Akdemir et al. 2006).

In this study, we investigated the relationship between several ECG parameters (i.e.
QTec interval, R-R distance, PR interval) and antipsychotic drug use in patients with
psychotic disorders. The aim of this study was to determine whether multiple drug use
increases the risk of cardiovascular side effects which is one of the important causes of
death in patients with psychotic disorders.

Method

In this retrospective study, files of 200 patients who have been followed up with a
diagnosis schizophrenia for at least 1 year in the Department of Psychiatry of Cukurova
University Faculty of Medicine (CUFM) according to DSM-5 criteria between 2013
and 2019, were evaluated. One patient with hypomagnesemia, 4 with hypokalsemia, 3
with hyponatremia, 3 with hyperpotasemia, 3 with hypothyroidism, and 5 patients with
branch blocks were excluded as the QT'¢ interval may be affected by these factors. In
addition, 6 patient files with no clinical scales were also excluded. As a a part of routine
procedures in our inpatient clinic, all patients had an ECG during their hospitalization.
A derived 12-lead ECG with a standard paper velocity of 25 mm / sec was examined.
QTec intervals were calculated by Bazett Formula by a single physician. Ethical approval
for this study was obtained from the CUFM Non-Interventional Clinical Trials Ethics
Committee.

On the first day of hospitalization, the body mass index (BMI) is calculated with
the formula kg/m?2 in the Inpatient Clinics of Department of Psychiatry of CUFM.
Wiaist circumference is recorded in cm. Blood triglycerides, HDL, glucose, LDL levels
are measured after 12 hours fasting by enzymatic methods at 07:00. LDL, HDL,
triglyceride, glucose levels are studied in mg/dl. Arterial blood pressure is measured by
experienced service nurses with sphygmomanometer and stethoscope. The pressure
value when phase 1 korotkoff sound is heard is recorded as systolic and the pressure
value when phase 5 korotkoff sound is heard as diastolic blood pressure in mm/hg. In
addition, as a routine procedure in our clinic, ECG of each hospitalized patient is taken
at the time the patient is admitted to the clinic.

Symptom severity of schizophrenia and psychotic disorders were evaluated with the
Positive and Negative Syndrome Scale (PANSS) which has already been present in
patient files. Sociodemographic information was obtained by examining the recorded
data in patient files.

Cardiological Evaluation

On the morning of hospitalization, 12-lead ECGs were obtained from all patients after
a period of at least 12 hours of no caffeine or smoking. In our study, the QT¢ interval
was calculated with the most commonly used method, Bazett formula (QTc => QT/rr)
(Bazett 1930). QT interval is measured as the distance from the beginning of the Q_
wave to the end of the T wave. QT was calculated in all leads due to the variability of
the QT interval between the leads (Funck ve Jaillon 1993).

The QT interval includes repolarization and depolarization of the ventricles in the
ECG. Ventricular depolarization begins with the Q_ wave on the ECG, and QT inter-

val ends with the T wave corresponding to repolarization. Since the QT distance is
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affected by the heart rate, corrected QT (QT¢) is calculated to ensure normalization of
the QT interval to 60 beats/min (Moss 1996).

Psychiatric Measure

Positive and Negative Syndrome Scale (PANSS)

This scale was developed to evaluate the general psychopathology and determine the
severity of positive and negative symptoms in patients with schizophrenia and other
psychotic spectrum disorders. It is a 30-item scale filled by the interviewer. Each item is
scored between 1-7. Higher scores indicate increased symptom severity (Kay et al.
1987). In the Turkish validation study, Cronbach's alpha values were 0.71 for the gene-
ral psychopathology subscale, 0.75 for the positive symptoms, and 0.77 for the negative
(Kostakoglu et al. 1999).

The results of previous studies have been examined to classify the effects of an-
tipsychotic drugs on QT'c. After this evaluation, antipsychotic drugs that did not show
any effect on QTc when used at therapeutic doses were grouped as ineffective drugs.
Those whose effect is less than 10 milliseconds (ms) are classified as low effect’ (aripip-
razole, olanzapine, clozapine, paliperidone, risperidone, sulpiride, flupentixol), those
with an effect between 10-20 ms were grouped as 'moderate-effect’ (amisulpride,
chlorpromazine, haloperidol, quetiapine, ziprasidone) drugs. Those whose effect is
longer than 20 ms are classified as highly-effective (pimozide), whereas antipsychotics
(zuclopenthixol) with insufficient studies and ECG changes are classified as unknown.
(Glassman and Bigger 2001, Haddad and Anderson 2002, Taylor 2003, Meyer et al.
2009). If patient use only one drug they were classified in monotherapy group, otherwi-
se they were listed in multiple drug use group.

Statistical Analysis

Descriptive statistics are given as mean * standard deviation or median-quartile width
according to the distribution of continuous variables. Categorical variables are shown as
percentage and number. The participants were divided into two groups as monotherapy
and combined therapy of antipsychotics. The normality distribution of the parameters
was evaluated by Shapiro Wilks test. When the distribution of data was normal, t-test
was used to compare the groups. When distribution was not normal, independent
groups were compared using Man Whitney U test. Categorical variables were analyzed
by chi-square test. Pearson correlation coefficient was used when non-categorical soci-
odemographic data and scale scores of patients were normally distributed and the Spe-
arman Rho correlation coefficient for those with no normal distribution. In addition,
the significance level and logistic regression analysis results are presented based on
approximate relative odds ratio (OR) and 95% confidence interval, Wald, beta values.
In simple linear regression analysis, the number of antipsychotics, age, gender were
considered as independent variables and they were analyzed by logistic regression met-
hod. Critical value p=0.05 was used in the analysis of statistical significance.

Results

The differences between the QT'¢ interval and marital status, place of residence, family
history of psychiatric disorder, occupation, suicide attempt, smoking, alcohol and subs-
tance misuse were not statistically significant. When the QT¢ interval and gender
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relationship were analyzed, it was found that the QT¢ interval was significantly longer
in women. Table 1 compares the sociodemographic and clinical data of the patients

with the QTc interval in ms.

Table 1. Comparison of QTc interval and sociodemographic and clinical data

QTcinterval (Meanz standard deviation) (N) p
Gender
Female 398.5+25 (81) <0.001
Male 378.7+35(94)
Marital Status
Single 387.8+31(127) 0.942
Married 387.4+38 (48)
Occupation
Unemployed 389.3+34(136) 0.272
Employed 382.7+24(39)
Location
City Center 386.1+33 (134) 0.194
Rural 393.7+30 (41)
Psychiatric disorder in family
Absent 388.3+31(72)
Present 387.6%33(103)
Suicide attempt
Absent 386.9+31(156) 0.276
Present 395.6+40 (19)
Cigarette use
Absent 389+33(117) 0.513
Present 385.5+31(58)
Alcohol use
Absent 388.1+28 (168) 0.588
Present 381.2+90(7)
Drug use
Absent 389.7+31(163) 0.067
Present 362.9+45(12)

Table 2. Association between QTcinterval, R-R distance, PR interval with the potenc

of antipsychotics on QTc

(ms-+sd) Group 1 Group 2 Grup 3 F p Comparison
No antipsychotic Low effective Moderate to between the
(N=31) (N=115) severe (N=29) groups
QTc 373.7437.1 387.6+28.8 404.2+36.8 6.8 <0.001 3>2%,3>1*
RR 809+128.1 781+117.5 774+116.3 0.819 0.88
PR 158.7 £31.6 146.7£15.0 158.9£19.3 7.6 0.72

We compare the potency of the antipsychotics with the QT'¢ interval, the R-R dis-
tance and the PR interval (Table 2). The QT¢ intervals of those using moderate to
severe antipsychotic drugs was significantly higher than those using low-effect an-
tipsychotic drugs. There was no statistically significant difference in QTc intervals
between those using low-effect antipsychotics and those who are not using antipsycho-
tics. There were no significant difference between the effect of antipsychotics on RR
distance and PR interval.

Table 3 compares the number of antipsychotics used with QT¢ interval, R-R dis-
tance, and PR interval. The difference between the QT¢ interval of those using two or
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more antipsychotics and those using monotherapy and those who do not use antipsyc-
hotics is statistically significant. There were no statistically significant differences
between those using monotherapy and those who do not use antipsychotics. There was
no statistically significant difference between the R-R distance and the PR interval and
the number of antipsychotics used. Table 4 compares the QT¢ interval, PR interval, R-
R distance with age, duration of disorder, level of education, number of hospitalizati-
ons, PANSS total value and subscales. There was a positive correlation between QTc
interval and age, PANSS negative, PANSS general psychopathology subscales, and
PANSS total score.

Table 3. Comparison of the number of antipsychotics used with QTcinterval, R-R distance, and PR interval

(ms-+sd) Group 1 Group 2 Grup 3 F p Comparison
No antipsychotic | Monotherapy | Multiple drug between the
(N=31) (N=74) (N=70) groups
QTc 373.7437.1 379.5+23.1 403434 14.6 <0.001 3>2%,3>1*
RR 809+128.1 782.5£122.5 776.5£111.3 0.824 0.90
PR 158.7£31.6 146.2£14.2 152.2+£18.5 4.6 0.63

Table 4. Correlation between QTc interval, R-R distance, PR interval and some clinical and sociodemographic data

Age Duration | Level of Number of PANSS | PANSS | PANSS PANSS
disorder | education | hospitalizations | Neg Pos General | total

QTcinterval 231" 061 -.020 -.061 192 110 162" .208"
RR distance -110 145 -.099 015 -.077 -.003 -128 -101
PRinterval 092 107 -.055 169 -.050 078 -114 -.061

Neg: Negative, Pos: Positive, General: General Psychopathology; Statistically significant values are written in bold and indicated with * (p<0.05).

In Table 5, the relationship between QT interval and age, gender, number of anti-
psychotics and PANSS total scores were analyzed by linear regression method. The
effect of each value on the QT¢ interval is statistically significant. In our study, hyper-
tension was found in 21 (12%), increased fasting blood glucose levels in 27 (15.4%),
increased triglyceride levels in 61 (34.8%), decreased HDL levels in 103 (58.8%), and
increased body mass index 61 (34.8%) of 175 patients. Of the 175 patients, 58 (32.6%)

were smokers.

Table 5. Linear regression analysis of QTc interval and age, sex, antipsychotic number, PANSS total score

Model Non-standardized Standardized t p
coefficient coefficient
Beta SD Beta

Constant 356.129 10.981 32431 <0.001
Age .858 .166 326 5.157 <0.001
Gender -18.922 4.176 -.288 -4.532 <0.001
Number of 13.495 2.896 299 4.659 <0.001
antipsychotics

PANSS Total 170 .059 187 2.871 <0.05

Discussion

The most important outcome of this study was that the use of multiple antipsychotics
significantly extended the QT'¢ interval. These results suggest that the use of multiple
antipsychotics should be avoided in patients with psychotic disorders at risk for cardiac
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diseases. Schizophrenia is one of the most common causes of loss of functionality in all
diseases. Cross-cultural or cross-country findings show similarity. In addition to mental
problems, metabolic diseases, cardiac and pulmonary problems significantly disrupt the
daily functioning of patients. Schizophrenia is also a chronic disorder that shortens
expected life duration despite increased treatment opportunities (Harvey et al. 2012).
Expected life duration in patients with schizophrenia is 20% shorter than in general
population. Cardiovascular problems are one of the most common causes of death in
schizophrenia patients. Patients with schizophrenia are thought to be 2 times more
affected by these problems than the general population (Hennekens et al. 2005). Smo-
king, deteroiation in lipid profile, hypertension, obesity, diabetes which are risk factors
for cardiovascular diseases, are also higher in patients with schizophrenia than in the
general population (Doll and Peto 1981). We found hypertension in 11.8% of patients,
increased triglyceride levels in 34.3%, decreased HDL levels in 57.9%, increased fasting
blood glucose levels in 15.2%, and increased waist circumference in 34.3% consistent
with previous studies.

Typical antipsychotics are effective on positive symptoms and cause serious side ef-
fects such as extrapyramidal syndrome and tardive dyskinesia. Atypical antipsychotics
have less extrapyramidal side effects, they are more effective than typicals on negative
symptoms. The vast majority of atypical antipsychotic drugs, which include clozapine,
olanzapine, quetiapine, risperidone, ziprasidone, aripiprazole, cause weight gain and
metabolic abnormalities that pose a risk on the cardiovascular system (Hennekens et al.
2005).

QTec elongation caused by antipsychotics has been the focus of interest of researc-
hers for many years. Synergistic and additive effects of multiple uses of antipsychotics
on QTc have been reported in the literature. QT interval begins with fast sodium
channels in ventricular depolarization phase. Potassium, sodium and calcium ions play a
role in the repolarization phase (DeBuske 1999). Antipsychotics block hERG (also
known as KCNH?2) Ik potassium channels, causing prolongation of QT interval. Pro-
longation of the QTc¢ interval increases the risk of fatal Polymorphic Ventricular
Tachycardia, known as Torsades de pointes. Prolonged QT'¢ is associated with increa-
sed risk of cardiovascular problems, coronary artery diseases, and sudden cardiac death
(Takeuchi et al. 2015).

Previous studies have reported that the addition of aripiprazole or risperidone to
clozapine does not significantly extend the QTc interval, but that the addition of ser-
tindol or ziprasidone extends the QTc interval. Publications reporting that the use of
multiple antipsychotics extends the QTc interval are also available (Takeuchi et al.
2015). In our study, we grouped antipsychotics as low-effect, moderate-effect, severe-
effect and unknown concerning their effects on the QT¢ interval. Compared to the
QTec intervals, antipsychotics with moderate and severe effects on the QTc interval
were found to have a longer QT¢ interval than the group treated with low-effect or
unknown antipsychotics. The difference between the groups is significant and consis-
tent with the literature. Although the QT¢ interval of those using low-effect or unk-
nown antipsychotics is longer than those that do not useantipsychotics, the difference is
not statistically significant.

Schizophrenia goes on with recurrent episodes despite treatment and has residual
symptoms. Although its superiority is not proven, combined antipsychotic use is prefer-
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red by clinicians by 12.9-35% (Van Noord et al. 2011). 40% of patients in our study use
combined antipsychotic treatment.

Stolbellger et al. (2005) compiled studies about adults without cardiovascular disea-
se and showed that the QTc¢ interval can be extended by exacerbation of psychosis
regardless of drug use. In a study comparing psychotic patients in remission and acute
psychotic episodes, the QT¢ interval of patients in remission was calculated as 403 ms
while the QTc interval of patients experiencing acute psychotic episodes was calculated
as 453 ms. Many studies have shown that the elongation in the QTc interval correlates
with increased drug dose. Male gender and being older than 65 years of age were found
to be risk factors for sudden cardiac death. Although QT'¢ elongation with sulpiride has
been shown to occur, QTc elongation has not been associated with the use of ami-
sulpride or zuclopenthixol (Stollberger et al. 2005). Harrigan et al. (2004) found that
the average QTc interval was prolonged by 1.7 ms with olanzapine, 3.6-3.8 ms with
risperidone, 7 ms with haloperidol, 6 ms with quetiapine, and 17 ms with ziprasidone.
Di Sciascio et al (2011) showed that the QTc interval increased significantly after a
second antipsychotic was added to antipsychotic treatment, but there was no significant
difference in patients using monotherapy by exchanging antipsychotics.

In our study, the mean QTc interval of two or more drug groups was shown to be
significantly longer than the mean of those using monotherapy and those who do not
use antipsychotics. The mean QT¢ interval of patients using monotherapy was 5.8 ms
longer than those who did not use antipsychotics, but the difference was not statistically
significant. The difference between the mean of the QT¢ intervals is higher than the
sum of the expected QTc elongation with any two antipsychotics, suggesting that they
act synergistically.

Antipsychotics can cause tachycardia (shortening of distance between R-R waves in
ECG), sudden death, orthostatic hypotension as a result of anticholinergic and Alpha 1
antagonistic effects. (Michelsen and Meyer 2007). 2.7% of patients with antipsychotic
use were found to have elongation in the PR interval (Kinagi et al. 2014). We compa-
red the number of antipsychotics used and the RR distance and PR interval. There
were no statistically significant differences between the groups. The cause of this condi-
tion may be that patients with tachycardia used additional medications and therefore
excluded from the study.

The upper limits of the accepted QT¢ interval are different in men and women.
This value is 440 ms for men and 470 ms for women (Taylor 2003). QTc interval
greater than 500 ms is a definite risk factor for arrhythmia (Botstein 1993). After pu-
berty, women have longer QTc intervals than men. There is an increase in QTc inter-
vals for both genders during the post-puberty youth years. This increase lasts until the
age of 60 and then the QTc interval is shortened (Vink et al. 2017). In our study, the
mean QT¢ interval was 398.5 ms in women and 378.7 ms in men. A statistically signi-
ficant and positive relationship was observed between the QTc interval and the age. No
significant correlation was found between ECG parameters (R-R distance and PR
interval) and sociodemographic data and PANSS scores. This may be the result of
patients with tachycardia were excluded from the study because of using antiarrhythmic
drugs.

Akbarzadeh et al (2013) evaluated smoking and non-smoking cases in terms of pul-
se, QTc interval dispersion, and QT dispersion. Although there were studies in the
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literature in the opposite direction, there was no significant difference between smoking
and the parameters. In both groups, it was determined that the parameters changed
significantly after 10 minutes of smoking a single cigarette. In our study, 32.6% of the
patients were smoking, which is an important risk factor for cardiovascular diseases, but
no significant effect on QT¢ was found. Conflicting results have been found in the
literature, leading to uncertainty in interpreting the effect of smoking on QTc. Extensi-
ve studies are needed to clarify this issue.

We did not find any significant effect of gender, age, level of education, occupation,
place of residence and number of hospitalizations on the QTc interval. These results
suggest that the effects of antipsychotics on QTc interval and the use of combined
antipsychotics play an important role in cardiovascular diseases and arrhythmia, which
are the most common causes of death in schizophrenia. In our study, the prolongation
of the QT¢ interval with the use of combined antipsychotics was found to be greater
than the sum of the expected average QTc interval prolongation of each drug in mo-
notherapy. This data suggests that combined antipsychotic use may have a synergistic
effect on QTc rather than additive effect.

Retrospective design, selection of all patients from inpatients in a tertiary healthcare
facility, inability to monitor blood levels of antipsychotic drugs, absence of ECGs taken
before hospitalization, and the mechanism of action of different antipsychotic drugs on
QT interval could not be clarified are limitations of our study. Drugs have been given
by nurses to ensure no additional drugs are used. In future studies, the addition of
dispersion to QT'c measurements, observation of autonomic nervous system effects such
as heart rate variability, investigation of the effects of antipsychotics on the cardiovascu-
lar system will provide support to the literature.
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