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Abstract

Background: Antipsychotic medications treat neuropsychiatric disorders like Schizophrenia and Bipolar disorder.
Despite their symptom management benefits, they carry cardiovascular risks. Electrocardiogram (ECG) monitoring is
crucial for detecting abnormalities. This research aims to identify and understand these risks, aiding healthcare
professionals in implementing effective monitoring for better patient outcomes.

Methods: A retrospective study on subjects who are patients on Antipsychotic medications from the University of Port
Harcourt Teaching Hospital (UPTH).

Results: In a study with 100 patients on antipsychotic medications, 68% displayed abnormal ECG changes during
treatment, while 32% had normal patterns. Left Ventricular Hypertrophy (LVH) and Atrial Enlargements were common,
affecting 30% and 26% respectively, while QT interval prolongation was rare (2%). Risperidone, Sodium Valproate, and
Trihexyphenidyl showed the most abnormal ECG changes, whereas Olanzapine, Fluoxetine, and Escitalopram were
relatively safer.

Conclusion: ECG monitoring is an essential component of the management of patients on antipsychotic drugs. It enables
the early detection of QT interval prolongation and other cardiac abnormalities, allowing for timely interventions and
personalized treatment plans. Our study showed just 2% of the patient had QT interval prolongation, however Left
Ventricular Hypertrophy was a common finding in the ECG of the patients, 30%.

Keywords: Antipsychotics drugs; Tertiary hospital; UPTH; Electrocardiogram; Pyschatric

1. Introduction

Antipsychotic medications are used in the treatment of various neuropsychiatric disorders, such as schizophrenia,
bipolar disorders, and anxiety disorders. These medications help alleviate symptoms associated with these conditions,
including hallucinations, delusions, and mood disturbances. However, antipsychotic drugs are not without their
potential side effects, particularly in relation to cardiovascular health.

One major concern linked to antipsychotic medications is their adverse effect on cardiac function regardless of whether
the patient has a history of cardiac disease (1). Patients with psychiatric disorders have been reported by various studies
to have a heightened risk of cardiovascular morbidity and mortality (2-4). Approximately 70% of fatalities in
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individuals with mental illnesses are attributed to physical ailments, with cardiovascular diseases (CVDs) accounting
for 17.4% to 22.0% of the overall decrease in life expectancy (5). On a worldwide scale, more than 80% of individuals
diagnosed with bipolar disorder experience some form of medical comorbidity, with a significant number either
grappling with or succumbing to CVDs (6). Furthermore, those with schizophrenia are documented to have a threefold
higher risk of dying from a heart attack compared to the general populace (7,8).

Certain medications within this class have been found to cause electrocardiogram (ECG) abnormalities such as
prolonged QT interval, sinus tachycardia, sinus bradycardia, widening QRS complex, and premature atrial contraction
(2,9). Additionally, antipsychotic drugs may also contribute to other cardiovascular effects, such as orthostatic
hypotension, myocarditis, and cardiomyopathy (10-12).

Several factors play a role in the onset of CVDs in individuals with psychiatric disorders. These include inherent
biological shifts observed during episodes of psychosis and a heightened occurrence of controllable cardiovascular risk
elements like obesity, smoking, diabetes, and dyslipidemia. These factors collectively contribute to the elevated
prevalence of CVDs among psychiatric patients (13).

Although CVD is widely prevalent, roughly 80% of individuals with mental health conditions face restricted access to
primary healthcare and fewer chances for CVD assessments (14). Additionally, those with mental disorders often
struggle to express their health worries, exhibit limited awareness of their condition, and frequently overlook
cardiovascular symptoms like chest pain and palpitations. This oversight can lead to a diminished detection rate of CVDs
(15). Consequently, the combination of underdiagnosed CVDs and constrained healthcare access heightens the potential
for sudden cardiac fatalities among these individuals (16).

Given these potential risks, ECG monitoring becomes crucial in patients receiving antipsychotic medications. By
regularly assessing cardiac function through ECG, healthcare professionals can detect any abnormalities or changes in
the ECG patterns of these patients, allowing for timely intervention and modification of treatment plans to ensure
patient safety.

In Nigeria and other African countries, there is a significant underreporting of cardiovascular diseases and associated
electrocardiographic changes among psychiatric patients. Those in Nigeria and similar developing nations often do not
undergo initial or subsequent ECG screenings when prescribed psychiatric medications. Also, there is a scarcity of
research in Africa that examines ECG changes in individuals taking antipsychotic medications, emphasizing the need for
more studies on the cardiac side effects faced by these patients.

By consolidating the available knowledge on ECG monitoring in patients on antipsychotic drugs, this research work
aims are to identify the cardiovascular risk factors associated with antipsychotic medications, contribute to a better
understanding of the associated risks and guide healthcare professionals in implementing effective monitoring
strategies to optimize patient outcomes.

2. Materials and methods

This research is a retrospective study conducted at the University of Port Harcourt Teaching Hospital (UPTH), River
State, Nigeria, comprising of both outpatient and inpatient adults who are receiving antipsychotic medications.

A total of 100 patients aged 18 to 73 years with various psychiatric diagnosis established through clinical evaluation
and clinical records were included in this study. This included patients who has been on psychotropic medication for at
least 5months.

Convenience sampling was employed.

Demographic data (age, gender, duration on medication, etc.) and information on other potential confounding variables
like other medical conditions were retrieved from the health record of the patients.

Standard 12-lead ECG recordings were obtained from each participant using a digital ECG machine. The ECGs results
were interpreted by qualified cardiologists blinded to the participants’' clinical data.

Demographic and clinical characteristics of the participants was summarized using means, standard deviations,
frequencies, and percentages as appropriate.
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The prevalence of abnormal ECG patterns, such as QT prolongation, ST-segment changes, and arrhythmias, was
determined. Associations between ECG abnormalities and duration of antipsychotic medication use, or other potential
risk factors was assessed using Statistical Package for Social Sciences (SPSS) version 21.0.

3. Results

Selected baseline characteristics of the patients are shown in Table 1.
The male and female patients are same in proportion (50% each). Majority (58%) of the patients were within the age
range of 18-39 years, 33% were within 40-59 years while 9% were within 60-79 years. The body mass index (BMI) of

the patients shows that 35% of the patients had normal BMI, 26% were obese, a slight majority 38% were overweight
and just 1% were underweight.

The mean age of the patients was 38.92 years * 13.08, mean BMI was 27.35 Kg/m? + 5.59 and mean duration was 3.36
years *3.69.

Table 1 Baseline characteristics of study population

Characteristics Patients (100) n (%)
Gender

Male 50 (50%)

Female 50 (50%)

Age group N (%)

18-39 58 (58%)

40-59 33 (33%)

60-79 9 (9%)

BMI group N (%)

Normal 35 (35%)

Obese 26 (26%)

Overweight 38 (38%)
Underweight 1(1%)
Characteristics Patients (100) mean * sd
AGE (YEARS) 38.92 +13.08

BMI (Kg/m?2) 27.35%5.59
Duration on treatment | 3.36+3.69

= NORMALECG = ABNORMAL ECG

Figure 1 ECG findings comparison
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Figure 1 is a bar chart showing the ECG distribution of the patients, majority (65%) had abnormal ECG while 35% had
normal ECG.

The psychaitic diagnosis amomg patients is shown in Table 2. Depression was the most common diagnosis found in
29% of the patients, schizophrenia 28%, Bipolar disorder 23%, psychosis 18%, substance disorder 12%, anxiety 10%.
The least occuring diagnosis are dementia, somatoform disorder, OMD, PTSD and tourret syndrom with occurrence of
1% each.

Table 2 Distribution of psychaitic diagnosis amomg patients

Psychiatric diagnosis Percentage(%)
Depression 29
Schizophrenia 28
Bipolar 23
Psychosis 18

Subtance related disorder | 12

Anxiety 10

Dementia

Somatoform disorder

Omd

Ptsd

[SE SN S RN Y

Tourrete syndrom

Table 3 shows a comparative of ECG finding among the anti-psychotic patients. Patients with abnormal ECG includes
68.3% of patients on risperidone, 61.9% on Na Valproate, 67% on Trihexyphenidyl, 66.7% on Aripiprazole, 68.8% on
Sertraline, 76.5% on Carbamazepine, 73% on Haloperidol, 69.2% on Amitriptyline. Majority (66.7%) of patients on
Olanzapine had abnormal ECG, also the same majority (66.7%) on Fluoxetine had abnormal ECG.

Table 3 Comparative distribution of ECG findings among various anti-psychotic medications

Anti-Psychotic | Normal ECG | Abnormal ECG | Percentage of Patients medication
Risperidone 31.7% 68.3% 41%
Na Valproate 38.1% 61.9% 21%
Trihexyphenidyl | 32.1% 67.9% 28%
Aripiprazole 33.3% 66.7% 9%
Sertraline 31.3% 68.8% 16%
Carbamazepine | 23.5% 76.5% 17%
Haloperidol 26.3% 73% 19%
Olanzapine 66.7% 33.3% 15%
Amitriptyline 30.8% 69.2% 13%
Fluoxetine 66.7% 33.3% 6%
Escitalopram 100% 0% 4%
Chlorpromazine | 33.3% 66.7% 6%
Flupentixol 0% 100% 2%
Paroxetine 40% 60% 5%
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Antipsychotic usage by gender is shown in a chart in Fig 2. Males are the majority of patients on Risperidone (26%), NA
Valproate (15%), Trihexyphenidyl (16%), Carbamazepine (13%), Haloperidol (11%) and CPZ (chlorpromazine) (6%).
Females on Sertraline, Amitriptyline and Fluoxetine are more than the males, 11%, 9% and 4% respectively.
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Figure 2 Antipsychotic medication usage by gender
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Figure 3 The effect of various antipsychotic medication on BMI
Fig 3 is a chart showing the distribution of medication by BMI. Majority of people on Risperidone, NA Valproate,
sertraline and amitriptyline are overweight. Majority of patients on Haloperidol, CPZ and Paroxetine are obese. The

proportion of obese patients was also high among those who were on Trihexyphenidyl, olanzapine and Aripiprazole.

Table 4 Illustrates the impact of antipsychotic medication on BMI across different durations

Duration of medication | Normal weight | Obese | Overweight | Underweigt | Total patient count
<5 YEARS 26 18 26 1 71

5-10 YEARS 8 6 9 0 23

>10 YEARS 1 2 3 0 6

Majority (71%, n=71) of the patients were treated for less than 5 years (Table 4). 26% of the total patients had normal
weight and were treated for less than 5 years. Another 26% were overweight and treated for less than 5 years. The
proportion of total patients who were treated for 5 -10 years and were obese was 6%, overweight 9%, normal weight
8% and underweight 0%. The least (6%, n=6) number of patients were treated for more than 10 years. The proportion
of the total patient who were treated for more than 10 years and were obese are 2%, overweight 3%, normal weight
1% and underweight 0%.
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Table 5 The various ECG changes in relations to various Anti-Psychotic medication

ECG Anti-psychotics
Changes
Risperi | Na Trihexyp | Aripipr | Sertr | Carbama | Halope | Olanza | Amitrip | Fluox | Escitalo | Chlorpro | Flupen | Parox
done Valpr henidyl azole aline | zepine ridol pine tyline etine | pram mazine tixol etine
oate
Normal | 13 8 9 3 5 4 5 10 4 4 4 2 - 2
ECG
Sinus 34 19 24 10 16 15 19 14 11 6 4 5 2 6
Rhythm
LAD - - - - - - - - - - - - - .
RAD 1 1 1 - - - - - - - - - 1 -
LVH 16 6 9 2 5 6 7 2 3 2 - 3 2 2
RAE 5 - 3 3 - 2 3 - 1 - - - - 1
LAE 6 3 4 4 4 3 3 1 2 - - 3 - -
QT 2 - 1 - - 1 - - - - - - - -
Prolong
ation
Sinus 1 - 2 - - 1 - 1 - - - - - -
Tachyca
rdia
Sinus 1 2 1 - - - 1 - - - - - - -
Arrhyth
mia
Sinus 3 - 1 - 1 2 1 - 2 1 1 - - -
Bradyca
rdia
Abnorm | 4 - - - - - - - - - - - - 1
al T-
wave
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Table 5 shows the various ECG changes in relations to various Anti-Psychotic medication. The proportion of the total
patients in the study who were treated with anti-psychotic medication and has Left ventricular hypertrophy (LVH)
includes 16% on risperidone, 6% on Na Valproate, 9% on trihexyphenidyl. Right atrial enlargement (RAE) was seen
patient treated with risperidone (5%), trihexyphenidyl (3%), aripiprazole (3%). Left atrial enlargement was seen in
patients on risperidone (6%), Na valproate (3%), trihexyphenidyl (4%), aripiprazole (4%), sertraline (4%),
carbamazepine (3%). Sinus bradycardia was seen in patient with risperidone (3%), carbamazepine (2%), amitriptyline
(2%). Other ECG changes in relation to anti-psychotic medication are shown in Table 5.

4., Discussion

The mean age of the patients from this study was 38.92 + 13.08 years. Mean duration of intake of antipsychotic
medication was 3.36 + 3.69 years.

The prevalence of abnormal ECG in this study was 65% (fig1). This finding is similar to a study conducted at Jimma
Medical Center psychiatric Clinic Ethiopia where the prevalence of abnormal ECG from their findings was 60.6% (17)
butlower than the findings in a study conducted at Ekiti State University Teaching Hospital (EKSUTH) Ado Ekiti, Nigeria
where the prevalence of abnormal ECG was 35.8% (18). This inconsistency may be due to study population, dosage and
types of antipsychotic medications, patients’ comorbidities, duration of antipsychotic medications and difference in
socio economic status.

The most prevalent psychiatric disorder from our findings is Depression (29%). This could be due to economic
challenges in Nigeria, PTSD and cultural factors which may in include social expectation and gender roles (19,20).

From our findings, patients on Risperidone had the highest number of ECG abnormalities (68.3%) (Table 3) this
disagrees with a study conducted at Yong-in Mental Hospital, Gyeonggi, Republic of Korea which concluded that using
risperidone to treat acute schizophrenia might increase cardio-vagal activity, potentially improving the balance
between sympathetic and vagal functions. However, the reason for the high prevalence of abnormal ECG in this study
may be because Risperidone has been associated with QT interval prolongation, a known risk factor for ventricular
arrhythmias and sudden cardiac death (21).

This current study revealed that patients on Risperidone were mostly overweight (17%) (fig 3). This agrees with
various studies that showed thatrisperidone is associated with weight gain and dyslipidemia ( which are known factors
for cardiovascular diseases) in patients on antipsychotic medications (22,23). These metabolic changes may contribute
to an increased risk of cardiovascular events and abnormalities in the ECG (24).

According to the findings on this study, patients on antipsychotic medications gained weight within the first 5 years on
being on medications (table 4). This could be as a result of several factors such as: hormonal changes, histamine receptor
blockade, serotonin receptor modulation and dopamine receptor antagonism.

Antipsychotic medications, particularly atypical antipsychotics such as Risperidone, Aripiprazole and Olanzapine can
affect hormonal systems related to metabolism. They may lead to disruptions in insulin sensitivity, increased appetite,
and alterations in the balance of hormones such as leptin and ghrelin, contributing to weight gain (25)

Many atypical antipsychotics have histamine receptor-blocking properties, which may increase appetite and lead to
weight gain (26).

Serotonin receptors, especially 5-HT2C receptors, play a role in appetite regulation. Antipsychotic medications can
interact with these receptors, potentially leading to increased food intake (27).

Dopamine receptors in the brain are also involved in the regulation of appetite and satiety. Antipsychotics that block
dopamine receptors such as NA Valproate, Trihexyphenidyl, Aripiprazole among others may interfere with these
processes, contributing to weight gain (28).

Several atypical antipsychotic medications have been associated with QT interval prolongation which includes
Risperidone. From table 5 we can see that only 2% of the patient had QT interval prolongation on their ECG. The exact
mechanisms by which antipsychotic medications prolong the QT interval are not fully understood. However, it is
believed that these drugs can block certain cardiac ion channels, particularly the human Ether-a-go-go-Related (hERG)
Gene potassium channel, leading to delayed repolarization and QT prolongation (29).
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The findings from Table 5 illustrate various ECG changes in patients treated with different antipsychotic medications.
The observed prevalence of LVH among patients on antipsychotic medications, particularly risperidone, Na valproate,
and trihexyphenidyl, highlights the potential impact of these drugs on cardiac structure. LVH is associated with
increased cardiovascular risk and may result from chronic hypertension, which is a common comorbidity in psychiatric
patients. Antipsychotics, through various mechanisms such as sympathetic activation or direct cardiotoxic effects, can
contribute to LVH development (29).

The presence of RAE and LAE across multiple antipsychotic medications suggests a generalized effect on atrial
remodeling. Atrial enlargement is associated with atrial fibrillation and increased risk of stroke and heart failure.
Antipsychotics may influence atrial structure and function through autonomic dysregulation or direct effects on cardiac
myocytes, leading to atrial dilation (30).

Antipsychotic medications can influence heart rate, leading to both bradycardia and tachycardia. The mechanisms
underlying these effects are multifactorial and may involve various physiological pathways.

Antipsychotic drugs can disrupt the balance between sympathetic and parasympathetic activity in the autonomic
nervous system. Some antipsychotics, particularly those with strong antagonistic effects on alpha-adrenergic receptors,
can lead to increased parasympathetic tone and bradycardia. Additionally, antagonism of histamine H1 receptors by
certain antipsychotics may contribute to bradycardia through central and peripheral mechanisms (29). Also, some
antipsychotic medications have direct negative chronotropic effects on the heart, primarily through blockade of cardiac
ion channels or receptors. For example, antagonism of muscarinic acetylcholine receptors can lead to bradycardia by
inhibiting the actions of acetylcholine on the sinoatrial node (31).

Some antipsychotic medications can increase sympathetic activity, leading to tachycardia. This effect may result from
the blockade of alpha-adrenergic receptors, which disinhibits sympathetic tone, or from the antagonism of histamine
H1 receptors, which can indirectly stimulate sympathetic activity (30). Antipsychotics may also exert direct effects on
the central nervous system, altering autonomic regulation of heart rate. For example, dopaminergic antagonism in the
hypothalamus or other brain regions can influence sympathetic outflow and cardiac function (32).

Limitations

Despite the valuable insights provided by the research conducted in a psychiatric center, there are challenges and
limitations to consider, such as:

Missing Data: Incomplete or missing data in medical record can introduce bias and affect the accuracy and
comprehensiveness of the analysis. For example, Data such as BMI should be collected before treatment, during
treatment and after treatment to improve the accuracy of the research.

Cost-effectiveness: While ECG monitoring for patients on antipsychotic drugs is an important tool for detecting
potential cardiac abnormalities, this procedure can be expensive for some patient. This can lead to some patient refusing
to have an ECG done for them regularly and this can reduce the quality of care given to them.

Recommendations

The American Psychiatric Association (APA) has published practice guidelines for the treatment of psychiatric
disorders, including schizophrenia and bipolar disorder. These guidelines address the cardiovascular risks associated
with antipsychotic medications and provide recommendations for ECG monitoring and risk management. Key
recommendations include:

e Baseline ECG assessment for patients with specific risk factors, such as a history of cardiac disease, syncope, or
family history of cardiac events.

e Regular ECG monitoring during treatment, particularly for patients on high-potency antipsychotics or those
with additional risk factors.

e Consideration of alternative antipsychotic medications with a lower risk of QT prolongation in high-risk
patients.

e Awareness of drug-drug interactions that may potentiate QT prolongation and avoidance of concurrent use of
medications known to increase QT interval.
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5. Conclusion

ECG monitoring is an essential component of the management of patients on antipsychotic drugs. It enables the early
detection of QT interval prolongation and other cardiac abnormalities, allowing for timely interventions and
personalized treatment plans. Though our study showed just 2% of the patient had QT interval prolongation, Left
Ventricular Hypertrophy was a common finding in the ECG of the patients, 30%. Therefore, by integrating ECG
assessment into routine clinical practice, healthcare practitioners would be able to mitigate potential cardiac risk,
enhance patient safety and optimize the overall quality of individuals with psychiatric conditions.

Compliance with ethical standards

Disclosure of conflict of interest

No conflict of interest to be disclosed.

Statement of informed consent

Informed consent was obtained from all individual participants included in the study.

References

[1] Moosa MYH, Jeenah FY, Mouton C. ECG changes in patients on chronic psychotropic medication. South Afr ]
Psychiatry. 2006 Sep;12(3):42-6.

[2] Marano G, Traversi G, Romagnoli E, Catalano V, Lotrionte M, Abbate A, et al. Cardiologic side effects of
psychotropic drugs. ] Geriatr Cardiol JGC. 2011 Dec;8(4):243-53.

[3] Correll CU, Solmi M, Veronese N, Bortolato B, Rosson S, Santonastaso P, et al. Prevalence, incidence and mortality
from cardiovascular disease in patients with pooled and specific severe mental illness: a large-scale meta-
analysis of 3,211,768 patients and 113,383,368 controls. World Psychiatry. 2017;16(2):163-80.

[4] De Hert M, Detraux ], Vancampfort D. The intriguing relationship between coronary heart disease and mental
disorders. Dialogues Clin Neurosci. 2018 Mar 31;20(1):31-40.

[5] Cardiovascular disease in patients with severe mental illness | Nature Reviews Cardiology [Internet]. [cited 2024
Jan 5]. Available from: https://www.nature.com/articles/s41569-020-00463-7

[6] Sorecal, Kupfer D]. Cardiovascular risk in bipolar disorder: beyond medication effects and lifestyle factors. Braz
] Psychiatry. 2014 Mar;36:100-100.

[71  Kozumplik O, Uzun S, Jakovljevi¢ M. PSYCHOTIC DISORDERS AND COMORBIDITY: SOMATIC ILLNESS VS. SIDE
EFFECT. Psychiatr Danub. 2009 Jun 25;21(3):361-7.

[8]  Heila H, Haukka ], Suvisaari ], Lonnqvist J. Mortality among patients with schizophrenia and reduced psychiatric
hospital care. Psychol Med. 2005 May;35(5):725-32.

[91 Kolo P, Ajiboye P, Yusuf A, Omotoso B, Okoro E. Psychotropic Medications and QTc Parameters in a Nigerian
Cohort. Br] Med Med Res. 2012 Jun 25;2:434-43.

[10] Khasawneh FT, Shankar GS. Minimizing Cardiovascular Adverse Effects of Atypical Antipsychotic Drugs in
Patients with Schizophrenia. Cardiol Res Pract. 2014 Feb 4;2014:e273060.

[11] Howell S, Yarovova E, Khwanda A, Rosen SD. Cardiovascular effects of psychotic illnesses and antipsychotic
therapy. Heart. 2019 Dec 1;105(24):1852-9.

[12] Pugliese AM, Coppi E, Cherchi F, Pepeu G. Cardiovascular Adverse Effects of Psychotropic Drugs. In: Govoni §,
Politi P, Vanoli E, editors. Brain and Heart Dynamics [Internet]. Cham: Springer International Publishing; 2020
[cited 2024 Jan 5]. p. 707-20. Available from: https://doi.org/10.1007/978-3-030-28008-6_45

[13] Diabetes, cardiovascular disease, and health care use in people with and without schizophrenia | European
Psychiatry | Cambridge Core [Internet]. [cited 2024 Jan 5]. Available from:
https://www.cambridge.org/core/journals/european-psychiatry/article/abs/diabetes-cardiovascular-
disease-and-health-care-use-in-people-with-and-without-
schizophrenia/1CODD5E60AFBB5E68B62998A4DA98930

321



[21]

[22]

World Journal of Biology Pharmacy and Health Sciences, 2024, 17(02), 312-322

Mensah GA, Collins PY. Understanding Mental Health for the Prevention and Control of Cardiovascular Diseases.
Glob Heart. 2015 Sep;10(3):221-4.

Polcwiartek C, Atwater BD, Kragholm K, Friedman D], Barcella CA, Attar R, et al. Association Between ECG
Abnormalities and Fatal Cardiovascular Disease Among Patients With and Without Severe Mental Illness. | Am
Heart Assoc. 2021 Jan 19;10(2):e019416.

Kilicaslan EE, Karakilic M, Erol A. The Relationship between 10 Years Risk of Cardiovascular Disease and
Schizophrenia Symptoms: Preliminary Results. Psychiatry Investig. 2019 Dec;16(12):933-9.

Girma B, Wondie A, Debebe W, Juhar A, Tegene E, Bedane D, et al. Electrocardiogram abnormalities and
associated factors among psychiatric patients attending follow up at Jimma Medical Center Psychiatry Clinic,
Jimma, Ethiopia: an institution-based cross-sectional study. BMC Cardiovasc Disord. 2023 Apr 1;23(1):178.

Ojo O, Ajayi E, Ajayi A, Olaoye O, Oguntola B, Aremu O, et al. International Invention of Scientific Journal Online
Pattern of Electrocardiographic abnormalities among patient on long-term psychotropic medication in a Nigerian
Tertiary Hospital. 2023 Jun 28;7:60-71.

Lifetime and 12-month prevalence of mental disorders in the Nigerian Survey of Mental Health and Well-Being |
The British Journal of Psychiatry | Cambridge Core [Internet]. [cited 2024 Jan 19]. Available from:
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/lifetime-and-12month-
prevalence-of-mental-disorders-in-the-nigerian-survey-of-mental-health-and-
wellbeing/399785FE6103511ADBA2C3276E406CD3

Validity of the patient health questionnaire (PHQ-9) as a screening tool for depression amongst Nigerian
university = students -  ScienceDirect [Internet]. [cited 2024 Jan 19]. Available from:
https://www.sciencedirect.com/science/article/abs/pii/S0165032706002539

Atypical Antipsychotic Drugs and the Risk of Sudden Cardiac Death | NEJM [Internet]. [cited 2024 Jan 16].
Available from: https://www.nejm.org/doi/full/10.1056 /nejmoa0806994

Basson BR, Kinon BJ, Taylor CC, Szymanski KA, Gilmore JA, Tollefson GD. Factors Influencing Acute Weight
Change in Patients With Schizophrenia Treated With Olanzapine, Haloperidol, or Risperidone. ] Clin Psychiatry.
2001 Apr 15;62(4):231-8.

Neovius M, Eberhard |, Lindstrém E, Levander S. Weight development in patients treated with risperidone: a 5-
year naturalistic study. Acta Psychiatr Scand. 2007;115(4):277-85.

Correll CU, Manu P, Olshanskiy V, Napolitano B, Kane JM, Malhotra AK. Cardiometabolic Risk of Second-
Generation Antipsychotic Medications During First-Time Use in Children and Adolescents. JAMA. 2009 Oct
28;302(16):1765-73.

Crome [, Wu LT, Rao R (Tony), Crome P. Substance Use and Older People. John Wiley & Sons; 2014. 424 p.

Hedner T, Samulesson O, Wahrborg P, Wadenvik H, Ung KA, Ekbom A. Nabumetone. Drugs. 2004 Oct
1;64(20):2315-43.

Muench ], Hamer AM. Adverse Effects of Antipsychotic Medications. Am Fam Physician. 2010 Mar 1;81(5):617-
22.

The prevalence and mechanisms of metabolic syndrome in schizophrenia: a review - Evangelos Papanastasiou,
2013 [Internet]. [cited 2024 Jan 20]. Available from:
https://journals.sagepub.com/doi/full/10.1177/2045125312464385

Quetiapine, QTc interval prolongation, and torsade de pointes: a review of case reports - Mehrul Hasnain, W.
Victor R. Vieweg, Robert H. Howland, Christopher Kogut, Ericka L. Breden Crouse, Jayanthi N. Koneru, Jules C.
Hancox, Geneviéve C. Digby, Adrian Baranchuk, Anand Deshmukh, Ananda K. Pandurangi, 2014 [Internet]. [cited
2024 Jan 17]. Available from: https://journals.sagepub.com/doi/full/10.1177/2045125313510194

The Effects of Novel and Newly Approved Antipsychotics on Serum Prolactin Levels: A Comprehensive Review |
CNS Drugs [Internet]. [cited 2024 Jan 30]. Available from: https://link.springer.com/article/10.1007/s40263-
014-0157-3

Iversen AC, Fear NT, Simonoff E, Hull L, Horn O, Greenberg N, et al. Influence of childhood adversity on health
among male UK military personnel. Br | Psychiatry. 2007 Dec;191(6):506-11.

Modern antipsychotic drugs: a critical overview | CMA] [Internet]. [cited 2024 Jan 30]. Available from:
https://www.cmaj.ca/content/172/13/1703.short

322



